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Region I Data Review Worksheet Other lnorganics hy l:SEPA 2320H/300.0/-IIOA anti S:\I -1500'\113-Hll/4500'\03-I<' 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers five water samples (including 2 rinsate blanks and 1 field duplicate) collected 
on May 19 and May 20, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, 
Massachusetts. The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on 
May 20, 201 O and assigned sample delivery group (SDG) numbers L 1007542, L 1007543, and L 1007544 upon 
receipt. Alpha analyzed the samples for total and dissolved metals using United States Environmental 
Protection Agency (USEPA) Method 6020A, total alkalinity using SM 23208, chloride, sulfate, and nitrate using 
US EPA Method 300.0, chemical oxygen demand (COD) using USE PA Method 410.4, ammonia using standard 
method (SM) 4500NH3-BH, and nitrite using SM 4500NO3-F. Alpha followed the Department of Defense 

(DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) and 
Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e ampe IS I L" t 
Lab Sample Number Sample Date Field ID Comments 

L 1007542-01/L 100754?-01/ 5/19/2010 GP-10-07-039-U/F . .. . . . . 
L 1007544-,01 .. . .. . . .. ,-
L1007542-02/L1007543-02/ 5/20/2010 GP-10-07-049-U/F MS/MSD 
L 1007544-02 
L 1007542-03/L 1007543-03/ 5/20/2010 GPDUP-052010-U/F Field Duplicate of GP-10-07-049-U 
L 1007544-03 
L1007543-04, L1007544-04 5/19/2010 RB-051910-U Rinsate Blank 
L1007543-05, L1007544-05 5/20/2010 RB-052010-U Rinsate Blank 

Tabl 2 S e . ampe a us I St t 
Data Sample Receipt SDG Validation Matrix Preservation Temperature Laboratory Number Level 

Data Quality Three sample coolers 
Review using 

As required by 
were received on Alpha Analytical L1007542 

Automated Aqueous 05/20/2010 at 8 Walkup Drive L1007543 
Data Review 

method 
temperatures of 3.4, Westborough, MA 01581 L1007544 

(ADR) 2.2, and 4.4°C. 

/\l'vll:C Joh No. 780380000.0300.**** I of I~ 

Laboratory SDG: LI 007542, LI 007543, and LI 007544 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 19 water samples (including 3 rinsate blanks and 2 field duplicates) collected 
between May 24 and May 26, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, 
Massachusetts. The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on 
May 25 and May 26, 2010 and assigned sample delivery group (SDG) number L 1007788 upon receipt. Alpha 
analyzed the samples for total and dissolved metals using United States Environmental Protection Agency 
(USEPA) Method 6020A, total alkalinity using SM 2320B, chloride, sulfate, and nitrate using USEPA Method 
300.0 , chemical oxygen demand (COD) using US EPA Method 410.4, ammonia using standard method (SM) 
4500NH3-BH, and nitrite using SM 4500NO3-F and SM 4500NO2-B. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Prote'ction (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM , and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplementa. 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e ampe IS I L' t 
Lab Sample Number 

Ll0Q7788-0l/08 
,LI 007788-02/09 
LI 007788-01/10 
LI 007788-04/l I 
LI 007788-05/12 
LI 007788-06/13 
LI 007788-14 
LI 007788-07, 15 
LI 007788-16 
L 1007788-17/21 
LI 007788-18/22 
LI 007788-19/29 
L l 007788-20 
LI 007788-23 
LI 007788-24 
LI 007788-25 
L 1007788-26 
LI 007788-27 
LI 007788-28 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

Sample Date 

, 5/24/2010 

-. 5/24/2010 
5/24/2010 
5/24/2010 
5/24/2010 
5/24/2010 
5/24/2010 
5125/20 I 0 
5/25/2010 
5/25/20 I 0 
5/25/20 I 0 
5/25/20 I 0 
5/25/2010 
5/25/2010 
5/25/2010 
5/26/2010 
5/26/20 I 0 
5/26/2010 
5/26/2010 

Field ID Comments 

GP- l 0-06-024-U/F ,, .. 
. GP-10.-06;-034-U/F ·MS/MSD ... •' 

GP-10-06-044-U/F 
GP-I 0-06A-034-U/F 
GP-10-06A-044-U/F 
GP-I 0-06A-054-U/F 

RB-052410-U Rinsate Blank 
GP-I 0-06A.-06.:I-UiF 

GDUP-052510-F Field Duplicate ofGP-I0-06A-064-F 
GP-I 0-06A-074-F/U 
GP- I 0-06A-084-F /U 
GP- I 0-06A-094-F/U 

RB-052510-U Rinsate Blank 
GP-I 0-06A-I 04-F 
GP-I0-06A-I I0-F 
GP-I 0-06-054-F 
GP- I 0-06-064-F 
GDUP-052610-F Field Duplicate ofGP-10-06-054-F 

RB-052610-U Rinsate Blank 

I of l<I 
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Region I Data Review Worksheet -tt0.4 ant.Is,, 4:'iOO:'ill3-Bll/4:'i00~03-F /4:'iOO~OZ-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S I S a e ampe tatus 

Data Validation Preservation 
Sample Receipt 

Laboratory SDG Number Level Matrix Temperature 

Five sample coolers 
Data Quality were received on 

Alpha Analytical 
Review using 

Aqueous 
As required by 05/25/20 IO and 

8 Walkup Drive 
Automated Data method 05/26/20 IO at 
Review (ADR) temperatures of4.5, 3.8. 

Westborough, MA O 15 81 

2.2, 5, and 2°C. 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

a e T bl 3 T ota an dD' ISSO ve dM etas ►V I b USEP A 6020A 
Review 

Acceptance Criteria Samples affected Qualifications 
Items 

I) Complete SDG lik. 
a. Sample data package im:luding rnsc 

I >ala narrative. QC d:11a and r:1w data. 
l '<•rnpli.:t.:11css h Shipping and rcc..:i, ill):! d,>n1111i.:n1s . 

<:. /\11 lah n:rn1ds n,.sa111pk 1c:cc·ip1. 
p1c:pa1aliu11 ,111d ;111al~,i,. 

I) Sample cuslml) dncu111c11tatio11. 
2) Temperature ::::6°C for soils. coc 
3) Aqueous sample preserved to p11<2 . 
4) Sample delivery documentation. 

,. .. 
1) Aqueous saniple 180 days if pn:sen·cd to 

Holding Time pH<2 
2) Hg - 28 days to am1lysis 

1) Correct calibration standards. At least 3 
standards points nol forced through zcro. 

Initial un: required for lim:ar .:alibration, r:::-0.995 

Calibration (EPA Method 6010/6020/7470). 
2) r1 2'.0.995, quadratic calibration (at least 6 
points. not forced through zero) 

I) Following the calibration. 

2"d Source 2) 90-110% rccO\cry (EPA 6010/6020) 

l11i1ial 3) 75-89% recovery, J qual il~· detects and 
Calibration UJ qualify nondetects. 
Verification 4) 111-125% recovery, J quality detects. I (ICV) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

AMEC Job No. 780380000.0300.•••• 
Laboratory SDG: LI 007788 

/\II 1equin:d di.:li1i.:r:1hks 11i.:re present 
in IIK· data p.id,agi.:. 

C:ookr 1e111pcralllrcs upon arri1 al al 
/\lpha were 11 ithin acccpta1H:c crilcri;,i. 
Sampk 11as prc:si.:r1cd with IINO, 10 

pl1 <2. 
The Chain ol'Custod) is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indical-:s lhal sampk: 
intcgrit) \\'as maintained during 
transport. .. ' . .. '• 

Jfa; smnplt:s wc:n: analyzed II ilhin 
holding time. 

Initial calibration met established 
criteriu. 

ICY met acceptance criteria. 

2 of 14 

LI 007788 

Bias 

' 
, . : 
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Region I Data Review Worksheet -HOA and S'\I 4500:'11·13-Bll/4500'.'103-F /4500:'1102-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards: 
analyzed after every 10 samples and at the 
end of batch. 
2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 

Continuing Method 60 I 0/6020). 

Calibration a) CCV> 120°/4, (EPA Method 7470) or 
Verilkation 110% (EPA Method 6010/6020): J quality 
(CCV) detects. no quali tication is necessary for 

non detects. 
b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 60 I 0/6020): J qualif~- detects; 
UJ qualify non detects. 
c) CCV outside 65-135%. reject data 

I) Evuluatc down to the LOD. 

Blanks 2) ll'sumplc result is < 10~ contaminant 
(t\kthod. conci.:nlr.11inn: llag ··u·· 
1-'i<.:ld. :, ) Sample result ~ I Ox ..:ontuminanl 
Lquip111t:111. cnnt:cnlratiun: 1111 qualiliL·a1io11 
Rinsat..: . <.:le.) required. 

Initial l) ICB and CCB after every ten sampl~s or 
Calibration every, batch. ~hichever is•g(eater. 
Rian ks and 2) Evaluate absolute values dov..-n to the 
Continuing LOO. 3) Sample results < I Ox blank 
Calibration sample, U qualify detects 
Blanks 4) Sample results > 1 Ox blank leveL no 
(ICB/CCB) action required. 

I) lfthc blank has a negative result with an 

Negative 
absolute value >LOD. qualify detected 
results :SI Ox the absolute value of the 

blanks 
contaminant concentration as estimated ··r 
and quality nondetected results ·'UJ". 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: LI 007788 

Samples affected Qualifications Bias 

All CCV recoveries were within 
acceptance limits. 

Dissolved manganese (0.15 µg/L) was 
detected in the method blank associated 
with the analysis or samples from this 
SDG. 

Dissolv.:d c,1lciu111 (23 pg/L) and ·1 he assol'iatcd sample 
com:cntrutions 11cn: dissolved manganese (0.24 ftgil.) 11-.:rc 
lllOI l' limn I() lim..:s ihl' d..:l<.:t:l<.:d in rins,11..: RB-052➔ I 0-l 1. 
blanl,; l'Olll'l'llll al ions : N1)1)L' 

Dissolv..:d i:ah.:ium I 26.2 11g/L) and 
1h..: rl'li11L·. Jal.t us.1bi li1 :, 
is not adversely alkl'll'd 

dissohcd mangancs<.: (0.55 pg/L) 11er..: b) the blank resulis. 
dctl'l'lcd in rinsat.: RB-052510-ll. 

Dissolved calcium ( 13 ftg/L) and 
dissolved manganese (0.28 µg/L) were 
detected in rinsate RB-052610-U . 

' • 
.. .. .. . · · . 

No mdals dctcct..:d in till: ICl3/CCl3s 
associated with these samples. 

No negative blank concentrations were 
detected. 

3 of 14 

. 
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Region I Data Review Worksheet -H0.4 ancl S'.\I ~SOON113-Hll/~SOON03-F /~S00'.'102-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

lntere leinent 1) No qualilkation required if recovery 
checks between 80-120%. 
ICS-A/ICS- a)¾R< 80% flag detected results ··rand 

AB nondetected results ·•Uf' 
Instrument h) ¾R > 120% !lag detected r<::sults 'T 
performance c) ¾R<l 0% !lag detected results ··rand 
check mrnddected results '· R .. 

Laboratory I) LCS acc<::ptam.:c limits 80-120%,. methnd 
Control requirements (EPA Method 
Sample/ 60 I 0/6020/7 4 70 l 
Laboratory a) %R<80% llag detected results ··rand 
Control nondetected results ··ur 
Sample h) %R> 120% flag detected results ··r 
Duplicate c) %R<I0% flag detected results "f' and 
(LCS/LCSD) nondetected results ·'R" 
Recovery Qualify all associated samples. 

I) Rl'D s 30%(,iatcrs): s 50'¼,(soils) 

Field 
a) lrcxcccds Rl'D limit: J qualil~ tk:tccts. 

l)upli-:ah.: 
l IJ qua Iii~· 11011 tkti.:l·ls. 
hi ll'lln<.: n:sult ' 1,0() ,111d other ND: .I-

l{l'I) 
di.:1<.:c1iu11s. l :J qu,dil) llllll dc·l<.:ch 
2) ± LO() for n.:sults s; 5x the LO() 

MS/MSD RPO s 20% 
RPO 

. . .. .. 
. .. . . 

I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-1 ). 
2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x srikc 

MS/MSD wncentrntit111 quulilh:ation is 1101 rcquin.:J 
Recovery a) Recoveries < I 0% J quality detects. R 

qualify non detects 
b) Rt::covcrics <80% flag detected results 
··r and nondc1ected results ··ur 
c) Recoveries > 120% flag detected resu Its 
·-r 

/\l'vlEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

Samples affected Qualifications Bias 

JCS-NI CS-AB recoveries were within 
acceptance limits. 

The LCS/LCSD recoveries were within 
acccpta111:c limits. 

S,11nplc (il>l/l'-052510-F ,1as collected 
as the lie Id duplicate or samplc GP- I 0-
1)(,.1)(,4-I ·. Samrlc (jl)l 11'-052610-F 
l\aS C\llk·c·l-:d a, th<.: licld duplical<: or 
,a111pk ( ii'- I U-tl/1-115 ➔ -F. Rl'I h \l<.:fc· 
,, ithin m:ccptanc<:: critt:ria. 

AMEC .I qualilkd the 
The RPD for dissolved iron (67%) detected iron result 
bct\\ecn the MS and MSO performed from sample GP- I 0-06-

Non-Directional 
on sample GP- I 0-06-034-F was above 034-F ,, ith a Q ( RPO 
acceptance criteria. was not within control 

limits) reason code· . . 
'·· 

Uis~olvt:d iron ( 14400 

Dissolved Iron (60%MS) recovery in µg/L) concentration in 

the MS/MSD performed on sample GP- sample GP-l0-06-034-F 

10-06-034-F was outside the QAPP and dissolved calcium 

spccifi..:d limits. (97900 µg/L) and 
disso l\'i.:d illln [5950 
µg/L) were more than 4 None 

Dissolved calcium ( 131 %) and times the spike 
dissolved iron ( 126%) recoveries in the concentrations of 10000 
MS pt:rforrncd on sample GP- I 0-06A- and I 000 µg/L, 
104-f wt:re outside QAPP-specitied respectively. Therefore. 
limits. data usability is not 

adversely affected. 

-1 of 1-1 
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Region I Data Review Worksheet -HOA and S\I -t500l\113-Bll/-t500N03-F/-t500~02-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

I) Acceptance limits arc 75-125°/4,. 
2) Quality results in lht:: hatch or of similar 
type. 
3) lfhackground concentration is >4x spike 

Post concentration qualification is not required 
The PDS rccon:ries were within 

Digestion a) Recoveries < I 0% J qualify detects. R 

Spike (PDS) quality non detects acceptance limits. 

b) Recoveries <75% !lag detected rt::sults 
··rand nondetected n::sults ··ur 
c) Recoveries> 125% tlag ddected results 
·-r 

The detected sodium 
concentration was <50 
times the LOQ. Data 

I) Once per digestion batch (EPA 6000 The ¾D for the SDs performed were usability is not 

series) \\ ithin acceptance limits. except for adverse I y a ffrcted. 
Serial 

2) ~10% for analytes with concentration 
dissolved sodium ( 18%) in the SD AMEC J qualified the 

None 
Dilution 

>50times LOQ 
performed on sample GP- I 0-06-034-F detected arsenic result 
and total ars.:nic ( 12%) in thc SD from sample Gl'-10-06-

3) '¾.D> I 0% llag detected n::sulls --r pcrliirmed on sa111plc GI'- I 0-06-034-U. 034-U II ith an /\ ( SD 
%dilkrcncc not II ithin 
control limit l rcas,,n 
codc. 

I) lnslru1m::nl le, cl com:cntrations should 
The laborator~ J qualified metal results he k:ss than the I incar d) mHnic rangc 

(LDR). detectt.:d bet\\een the LOD and the 
.'\l'vlEC J qualilicd lhcs1.: 

a) Qualify detected results\\ ith LOQ. The afl'cc1cd samples and 
results with a TR (trace 

com:cntrations grl:alcr than the LDR ··r analytcs a1·e: (il'-10-06/\-03-t-F 
lc\'c I) reason code. 

Compound 
2) The reported DL (l.OQ) should not be 

(arsenic). GP-I 0-06A-0-t4-F 
unless they were Estimation 

Quantitation below the lowest ICAL standard 
(magnesium). RB-052410-ll (calcium 

pre\'iously U qualified 
concentration. 

and manganese). RB-052510-ll 
due lo blank 

a} Ppsitive resl!lts reported abo_ye the L_OD 
(manganese and calcium), GP-I 0-06A-

contamin_atio,n .. 
; .. l lO~F (arsenic), and RB~052(il0-U 

bul belo\v the LOQ ·should be considered (manganese and calcium): . ·estimated and be. fl agged "J" . ·. · . -

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation or laboratory results. No anomalies. 
Data 3) E\'aluate sampling errors - field 

contamination. ,,11npk lmld timc,. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

5 of 14 
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Region I Data Review Worksheet -HOA aml s" -t500!\'113-Bll/-l500N03-F/-l500N02-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and rm,1· data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparntion and analysis. 

I) Sample custody documentation. 

coc 2) Temperature :C::6°C 
3) Sample delivery documentation. 

Holding Times 14 days. preservation not required (EPA 
(HT) Method 23208) 

Initial 
r ~ 0.995 for alkali nil) linear calihratiPn 

( ",ilihi.11io11 Anal) lcs II ith 1011 r llag dctc..:tcd results ··r 
and 11011dct..:c1..:d rc·sults "l :.r· 

No qualification ifrccow:ry bet\\'cen 
85-115% 

ICY/CCV a) %R > 115% flag detected results ··r 
b) %R <85% flag detected results ··r and 
nondetected results "UJ" 

-. 

• ' 

I) Jf sample result is <IOx contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and llag "U" 

(Method, Field, 2) If sample result is <!Ox contaminant 
Equipment. concentration and ~ LOQ flag ··u·· 
R i nsatc . .:le.) 

3) Sample result ~ I Ox wnlaminanl 
concentration: no qualification required. 

ICBs/CCBs 
Evaluate absolute values down to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

AMEC Joh No. 780380000.0300 ,**** 
Laboratory SDG: LI007788 

Samples affected 

All required deliverables \\ere present 
in the data pnckage. 

Cooler temperatures upon arrival at 
Alpha were \\ ithin acceptance 
critt:ria. 
The laboratory Sample Receipt and 
Log-in Check I ist indicates that 
sample integrity was maintained 
during transoort. 

Samples \\'ere analyzed as per EPA 
Method requirements. 

Initial calibration criteria 11crc 111cl. 

ICVs were within acceptance limits. 

.. 

Total alkalinity was not detected in 
the rinsate or prepnration blanks. 

I CB/CCBs were analyzed every I 0 
samples with no detections. 

r, of 14 

Qualifications 

.· 

Bias 
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Region I Data Review Worksheet -H0.4 and s,145001\113-Bll/4500~03-F/4500:\02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier 1 and II Guidance and DoD QSM 

Review 
Items 

LCS 

Lab Duplkate 

Field 
Duplicates 

MS/MSD 

Compound 
Qu,1111i1.11iu11 

Overall 
Evaluation of 
Data 

Acceptance Criteria 

No 4uali ti cation if recovery bet\1 ccn 80-
115% 
a) %R<80% flag detected results ·-rand 
nondetected results "Ur 
b) o/oR > 115% flag detected results ··r 
c) %R <10% flag detected results ·-rand 
nondetected resul1s ··R·· 

4% ~RPO. RPD >4% flag delcctcd results ··r 
and nondetected resuhs --ur 

RPD '.S 30% when detects for both duplicates 
are c:QL for water 

I) No qualilic(llion required ii' rc·rnvcr~ 
hetween 86-1 16%. 
2) If background concentra1ion is grcatcr than 
4x lhc spike conccntralion qualilicalion is nol 
required 
¾R< 86% flag detected results "J" and 
nondetected results ··ur 
%R > 116% tlag detected results --r 
¾R<IO¾ tlag detected results ·'J" and 
nondetected.results "R'' 

. • Qualify only resu\ts in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as 11ell) 

Positive results reported above the LOD but 
hclow the LOQ should he considered 
cstinrnh::d and be llaggcd "J" 

I) Appropriate method. 
2) Evaluate any analytical problems with 
laboratory results. 
3) Evaluate sampling errors - lield 
contamination. sample hold times. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

Sam pies affected 

LCS recovery was within acceptance 
criteria. 

Samples (ii'- I 0-06-034-F and GP-I 0-
06/\-104-F were analyzi:d in 
duplicate for total alkalinity. RPDs 
were within acceptance criteria. 

Sample CiDU P-052510-F \\'as 
collected as the field duplicate or 
sample GP-I 0-06-064-F. Sample 
GDUP-052610-F \\'as collected as the 
lie Id duplicate of samplt.: C,P-10-06-
05,J-F. Rl'Ds \\'ere within ncccplam:c 
crileria. 

MSs/MSDs ll'crc perliirmcd on 
samples CiP-10-06-034-F and GP- I 0-
061\-104-F. '¼, recoveries were 
within acceptance criteria. 

. . .. 

Total alkalinity was detected in all 
associated samples al concentrations 
,1bm,· 1111: 111~1hod r.:pur1ing limil or 
2.0 mg/L. 

No anomalies. 

7 of 1-1 

Qualifications Bias 
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August 10, 2010 Total irnd Dissoln1I \lctals hy l SEP.\ :\lcthod 611211.\, Other lnor~anics hy l SEI',\ 23208/3110.11/ 

Region I Data Review Worksheet -H0.4 and s,1 -t:iOO~ll3-Hll/-t:i00!\03-F /-t:iOO~OZ-B 

Project: Shcpley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancl II Guiclance and DoD QSM 

T bl 5 N't t Chi .d a e . I ra e, Ori e,an u ae IY d S If t b USEPA 300 00 
Review 

Acceptance Criteria 
Items 

Complt:te SDG file . 
a. Sampl.: data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of smnplc receipt. 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature :S6°C coc 
3) Sample delivery documentation. 

I) 28 days, preservation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (I IT) 2) ➔8 hours. pn:scn-alion not rctjuircd 

(Nitralc-N)(El'A Mdhud 300.0) 

I) r"" ll .99 liir d1loridc·. , ull;1t..: and 11itrntc·. 
linear calibration 

Initial Anal) tcs with 1cm r <O. 99 tlug detected 

Calibration n:sults ··rand nondctcdcd rcsults ··ur 
2) Use prolcss ional _juclgmenl if not enough 
points were used for curves. Determine ir 
system imprecision or bias 

o qualitication if recovery between 
90.:i 10% · . . . 

ICV/CCV a) %R > I 1"0% flag detected· results "J" ' 
b) %R /<JO% llag ckt.:ctcd n:sults --rand 
nondetected results "I JJ" 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

Samples affected 

All required deliverables \\ere prescnt 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria . 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity \\as maintained during 
transport. 

The samples were analyzed and 
presen·ed as per EPA Method 
requirements for chloride and sulfate. 

All smnpk:s from this SDG \\en: 
analyzed for nitrate past the holding 
lime. 

Initial calibration ..:rit.:ria 11..:rc 1n.:1. 

JCVs were within ·acceptance·liinfts. · 

X of 14 

Qualifications Bias 

AMEC .I qualified 
the detected nitrate 
results from all 
samples from this 

1/nlrnown 
SD(i with an II 
(lwlJ lime 
c,cccd.:d) rc,1snn 
cod..:. 

. .. 
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August 10, 2010 Toti1I and Dissolved "ctals h) l '. SEI'.-\ "cthotl (,020.\, Other lnor~iinin h~ l'SEI' .-\ 23208/300.11/ 

Region I Data Review Worksheet -H0.4 and S\I -t500~ll3-Bll/-t500:"<03-F /-t5(Hl!'i02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Bltinks concentration and bd\H:cn LOD and LOQ. 

(Method, raise result lo LOQ and flag ··tr 
Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and 2'. LOQ llag --u" 
Rinsate. etc.) 3) Sample n:sult :,: I Ox contaminant 

concentration: no qualilication required. 

ICBs/CCBs 
Evaluate absolute values down to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

I) No qualilication if recovery bt:1\1ccn 90-
I I 0''.ii, 
a) •i-,,R<90'!., !lag JetecteJ results ··rand 

I.LS nunJctcdcJ 1csulb ·· lJJ"' 
Ii) %R > II 0% ll,1g detected results ··r 
cJ %,R <10'!,,, llag detecto.:d n:sulls ··rand 
nonddcct..:d r..:sulls ··R·· 

I) Chloride RPL> < 18'1/c,; 
Lab Duplicate 2) Nitrate RPO <15%: 

3) Sulfate RPD <20% 

... .. .. 
' 

... 

Field I) RPO S 30% when detects for both samples 
Duplicates are :::>: LOQ for water 

I) No qualification required if recovery 
between 40-151 % for chloride, 80-122% for 
nitrate, and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as \\ell) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

Samples affected Qualifications Bias 

AMEC ti qualified 
the detected sulfate 
resu lts from 
samples GP- I 0-
06A-074-F. GP-I 0-
06-064-F, GDUP-

Sulfate at a concentration of0.29 
052610-F. und GP-
I 0-06-024-F 

mg/L was detected in the methoJ 
because the sample lligh 

blank associated with the analysis of 
com:entrntions \1ere 

samples from this SDCi. less than I Ox the 
MB concentration. 
AB (contamination 
detected in 
preparation blank) 
reason code was 
applit:d. 

ICB/CCBs \\ere analyzed every I 0 
samples wilh no deteclinns. 

I ('S rcc·n,crics \\crc II ithin 
;u:ccplancc c1 ikria 

¾Rl'Ds were within acceptance 
criteria. 

Sample GDUP-052510-F 1\·as AMEC J qualified 
·collected as the tield duplicate of the ~et<;:cted nit~ate 

: sample GP-10-06-064-F. RPDswer-e imd sulfate results 
within acccpl;ince criteria. from sample GP- I 0-

06-054-F and its 
Estimation 

Sample GDUP-052610-F was field duplicate 
collected as the field duplicate of GDUP-052610-F 
sample GP-10-06-054-F. Nitrate "ith an E (duplicate 
(44. 1%) ;111d suln11l· ,~ I Ii%) RPDs poor agrcc1m:nl) 
wen: abm·e acceptance criteria. n:ason code. 

MS/MSD was performed on sample 
GP-I0-06-034-F. The recoveries 
were within acceptance criteria. 

9 of 14 
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Region I Data Review Worksheet .Ho.4 and S\I -l500"-113-Bll/-l50U:'l:03-F /-l500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

The nitrate results from samples GP- AMEC J qualified 
10-06-024-F. GP-I0-06A-034-F, GP- these results with a 
I 0-06A-044-F. and GP- I 0-06A-054- TR (trace level) 

Positive results reported above the LOO but F, chloride from sample GP- I 0-06- reason code. unless 
Compound 

below the LOQ should be considered 024-F. and sulfate from sample GP- they \\ere Estimation 
Quantitation 

estimated and be flagged ··r 10-06-064-F were detected and previously LI 
reportec.1 bel\\een the LOO and the qualifiec.l due to 
LOQ. These results wen: J qualified blank 
b) lhe laboratory. contam inat ion. 

1 ) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

No anomalies. 
Data 3) Evaluate sampling errors - tielc.l 

contamination. sample hold times. 

T bl 6 A a e . mmonia an 1ne 1y an ar e 0 s - - an -d N't ·t b St d d M th d 4500NH3 BH/4500NO3 F d 4500NO2 B 
Review 

Acceptance Criteria 
Items 

Co111rlctc· '.-ill(i lilc· 

a. Sa1npk c.lala package incluc.ling case 
Data narrative. QC c.lala and ra,1 c.lata. 
Compleleness h. Shipping and recci, ing docu111enls . 

c. /\II lab records of sample re,eipl. 
preparation and analysis. 

I) Sample custody documentation. 
coc · ' 2)-Temperature :S6°C 

3) ·Sample delivery docum~ntation. 

I) 28 days, preserved with H2SO4 to pH<2 
Holding Times (Ammonia) 
(HT) 2) 48 hours, chemical preservation not 

ri:quircd (Nitrite) 

l)r2'.0.995 
Initial 2) Use professional judgment if not enough 
Calibrntion points were used for curves. Determine if 

system imprecision or bias 

ICY/CCV 
No qualification if recovery between 
90-110~'\, 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L 1007788 

Samples affected Qualifications 

:\II requi red c.lcli~ernbli.:s \11.:1.: pri:senl 
in the data pm:kage. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory sal'nple-receipt and log " 
in checklist.indicat~s that ~ample . . : 
integrity was maintained during 
transpo11. 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

Initial calibration criteria were met. 

ICVs were within acceptance limits. 

10 of 14 
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August 10, 2010 Total an<l Dissolnll \lctals hy l SU'.\. ;\lcthod 6020.\., Other lnoq~anits hy l "SEPA Z3ZOH/300.0/ 

Region I Data Review Worksheet -110.4 and S\I -t500Nll3-Bll/-t500~O3-F /-t500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) If sample result is <lOx contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ an<l flag ··u·· 

(Method. Field. 2) Ir sample result is < I Ox contaminant Ammonia and nitrite were not 
Equipment. concentration and 2: LOQ !lag "U" detected in mdhod blanks. 
Rinsate. etc.) 

3) Samplc result 2: I Ox contaminant 
concentration; no qualification required. 

ICBs/CCBs 
Evaluate absolute values down to the LOD. ICB/CCBs ,,ere analyzed every I 0 
Evaluate ICBs/CCBs that bracket samples. samples with no detections. 

LCS 
No qualification if recovery between 80- LCS recoveries were within 
120% for a111111onia and 90-110% for nitrite. acceptance criteria 

Sample GP- I 0-06-034-F was 
analyzed in duplicate for ammonia. 

Lab Duplicate l)RPD'.S:20% 
Sample (ii'- I 0-06/\-1 I 0-F wns 
anal) zed in duplicate liir nitrite. 
'loRl'Ds wen.:,, ithin m.:ceptancc 
crite ria. 

Sampk liDlll'-052510-1-' ,,us 
collected as the ticld duplicate or 

Field 
sampk GP-I 0-06-064-F. Sa111rk 

Duplicates 
I) RPO :cc 30''.o (j[)lJl'-052610-1' \\ as ,ollectcJ as thi.: 

tield duplicate or sampk GI'- I 0-06-
054-F. RPDs ,,ere,, ithin acceptance 
criti:ria. 

I) No qualification required if recovery 
. between 80-120% (ammonia) and 85-115% 
. (nitrite). · 

·. 2}Ifbackgrm1nd conce~tration is greater.tharr . 
MS.was pe~for1iwd on sample a·P-10-
06-034-F for ammonia a~nd on sample 

I\IS/1\ISD .:Jx the ~pik.: wnccntralion qualilicatiun is 1101 

required 
Quality only results in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as ,rell) 

Positive results reported above the LOD but 
Compound 

below the LOQ should be considered 
Quantitalion 

estimated and be flagged ·-r 

/\MEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 007788 

GDL:P-052(,10-F for nit rik. The 
recoveries were within acceptance 
criteria. 

The nitrite results from samples GP-
I 0-06-044-F. GP-10-06A-074-F. and 
GP- I 0-06A-094-F and ammonia from 
samples GP- I 0-06-024-F and GP- I 0-
06A-0~4-F were detected and 
reported between the LOO and the 
LOQ. These results were J qualified 
by the laboratory. 

I I of 14 

Qualifications Bias 

AMEC .I qualified 
the nitrite and 
ammonia results 

Estimation 
from these samples 
with a TR (trace 
level) reason code. 

I 



August 10, 2010 ·1 otal anti Dissoll'ctl \lct.1ls hy l SU'.\ \lrthotl <,020. \, Other lnor~:inirs h) l'SEI'.\ 2320B/300.0/ 

Region I Data Review Worksheet -H0.4 anti S\I 4500~113-BII/4:\00~OJ-F/4500~O2-R 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 
I) Appropriate method. 

O,erall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

No unomulies. 
Data 

3) Evaluate sampling errors - field 
contamination. sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and rm,1 data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sampk rnstod~ docu1m:ntlllion. 
(_'()(' 2) Temperature :C::6°(' 

3) Sample dcli1cr~ documentation. 

1 lolding Times 
28 da) s. prescn ed with I 12SU4 lo pH<2 

(flT) 

Initial 
r? 0.995 for a valid calibration curve 

Calibration 

, . 
No qua!ificatioq if recovery between 
so-·120% · · · 

ICY/CCV a) %R;., 1 I 0% 11.Jg 1.lctc:ctc:J results ·-r 
b) %R <90% flag detected results •-r· and 
nondetected results "UJ" 

I) If sample result is < 1 Ox contaminant 

131anks 
..:nn.:entrntion and hc·t11ccn I.OD ~ind 1.0(). 
raise result to LOQ and flag ·-u·· 

(Method. Field. 2) If sample result is <(Ox contaminant 
Equipment. concentration and ? LOQ llag ''U'' 
Rinsate. etc.) 

3) Sample result ? I Ox contaminant 
concentration; no qualification required. 

ICBs/CCBs 
Evaluate absolute values do11 n to the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
t\lpha II i.:ri;: 11 ilhin acceptance 
criteria. 
The lahorator~ Sample Receipt and 
Log-in Checklist illllieah:, th,11 
s.1111plc intcg l' il~ 11,h 111ai111,1inc·d 
Juring transport. 

Samples wen: ,m,1ly7cd a, per El'/\ 
Method requin:mrnts. 

Initial calibration criteria \\'ere md. 

; 
. -· . , 

IC\is 1wrc: wilhin accc:plunc:t: limits. 

COD was not detected in associated 
method blanks. 

ICB/CCBs were analyzed every IO 
samples with no detections. 

12 of'" 
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Region I Data Review Worksheet -H0.4 and S!\I -t500!\113-Bll/-t500N03-H-'500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

LCS 
No qualification if recovery between 95-
105% 

Lab Duplicate 
20% s:Rl'D, Rl'D >20% !lag detccted results 
--rand nondctectcd results --ur 

Field RPO :S 30% when detects for both duplicates 
Duplicates are :::QL for water 

I) No qualilicatiun 1\:quircd ii' rc..:u vcry 
bet 11 ..:en 80-120'\•i,. 
2) Ir background rnnccnlration is greater than 
4x the spike rnncentration qualification is not 

l'vlS/MSD required 
Qualify only results in the spiked sample. 
(Qualify resul1s for samples collected at same 
location but dilfrring depths as m:11) 

1) lrtsfrm,1ent levei'"concentraticins· should ~ 
less than -the linear range. Qualify detected 
results 11·ith concentrations greater than the 
LOD "J" 

Compound 2) The reported LOQ should not be below the 
Quan ti tat ion lowest ICAL standard concentration. 

3) Positive results reported above the LOD 
but below the 1.0() shnuld be rnnsidrn.:d 
estimated and be llagged ·-r 

I) Appropriate method. 
On:rall 2) El'aluate any analy1ical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG: LI 007788 

Samples affected Qualifications Bias 

LCS recovery was within acceptance 
criteri a. 

Sample GP- I 0-06-034-F was 
analyzed in duplicate by the 
laboratory. Both results were 
reportcJ as not detected. 

Sample GDUP-052510-F was 
collected as the field duplicate of 
sample GP- I 0-06-064-F. RPO was 
within acceptance criteria. 

Sample GOU P-052610-F ,, as No qualification 
collected as the field duplicate of warranted. 
sample GP- I 0-06-054-F. The RPD al 
40% 1u1s outside acccptarm.: nitcria, 
but the COD result fru111 sample 
(il)lll'-052(,10-Fal 18mg/Lwas 
h,1011 the (JI. ui' 20 mg, I .. 

MS 11as pcrlimm:d on sample <.il'-10-
06-034-F. The rcrnvcr: 11,1s 11ithin 
acceptance criteria at 111 '¼,. 

, 

) .· .. 
The laboratory .I qualified COD 

/\:\11:C J quulilicJ 
results detected between the LOO and 

the COD results 
the LOQ. The affected samples are: 

from these samples Estimation 
GP- I 0-06A-074-F. GP-I 0-06A-084-

with a TR (trace 
F. GP-I0-06A-094-F. GP-I0-06A-

level) reason code. 
104-F. and GDUP-052610-F. 

No anomalies. 

13 of I.J 
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Region I Data Review Worksheet -H0.4 and SM 4500N113-Bll/4500N03-F/45011N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

Melanie Roshu 
Environmental Chemist 

AMIT Joh No. 780380000.0300.*** * 
Laboratory SDG: LI 007788 
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REVIEWED BY: 

~~~ 
Denise King 
Environmental Chemist 
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Region I Data Review Worksheet Total Organic Carhon hy SM 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers four soil samples (including 1 field duplicate) and one water sample (rinsate 

blank) collected on May 21, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, 
Massachusetts. The samples were dropped off by Sovereign Consulting at Alpha Analytical Laboratory in 
Westborough, MA (Alpha) on May 21, 2010 and assigned sample delivery group (SDG) number L 1007633 
upon receipt. Alpha analyzed the samples for target analyte list (TAL) metals using United States 
Environmental Protection Agency (USE PA) Method 6010B/7471A and total organic carbon (TOC) using SM 
9060. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The 

associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Method outlined in Table 3 & 4. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S e le amr>e IS I L' t 
Lab Sample Number 

LI 007633-0 I 
L 1007633-02 
Ll007633-03 
L 1007633-04 
LI 007633-05 

T bl 2 S a e amp e a us I St t 
Data 

V:1lidatio11 i\latrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: L 1007633 

Sample Date Field ID 

5/21/2010 SP-10-07-029 
5/21/2010 . SP-10-07-041 
5/21/2010 ·spcf0-07-053 

. 5/21/201'0 .. SDup~0521 to · 
5/21/2010 RB-052110-0 

Sample Receipt 
Preservation Tempernture 

As required by 
One sample cooler was 

method 
received on 05/21/2010 
at a temperature of3°C. 

I of7 

Comments 

MS/MSD 

.. 

F·ield Duplicate· of SP-10-07-029 
Rinsate Blank 

SDG 
Laboratory 

Number 

Alpha Analytical 
8 Walkup Drive LI 007633 
Westborough, MAO 1581 
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Region I Data Review Worksheet Total Organic Carhon hy Si\l 90<,0 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Tareet Ana lyte List Metals by USEPA 6010B/7471A 
Review 
Items 

Data 
Complelem:ss 

coc 

I loldi1112 Tim.: 

Initial 
Calibration 

211
" Source 

Initial 
Calil:iration 
Vcrilieatiun 
(ICV) 

Continuing 
Calibration 
Verification 
(CCV) 

Acceptance Criteria 

I l Complete SOG tile. 
a. Sample data package including case 

narrative, QC data and raw data. 
b. Shipping and receiving documents. 
c, All lab records of sample receipt. 

preparation and anulysis. 

I) Sample custody documentation. 

2) Temperature S:6°C for soils. 
3) Aqueous sample preserved to pl-1<2. 
4) Sample delivery documentation. 

I) 180 days from sampling to anal~ sis 
2) Ilg- 2X da)S Ill anal~sis 

I) Correct calibration standards. Al least 
3 standards points not forced through 
,.1.:ro. arc requin:J li,r lin..:a l' calibratiun. 
r20.995 (EPA l\lelhod 601ll/6020/7-l70) , 

2) r1 ::>0.995. quudn.11ic c,1libratio11 (at h;asl 
6 points. 1101 forced 1hrough zero) 

I) Following the calibration. 
2) 90-110% recovery (EPA 601.0/6020) 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon arrival at 
Alpha was 3°C. 
Rinsatc sample was preserved with 
1-INO, to pl-1<2. 
The Chain ol" Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

The sampll:s \\Cre a11aly1 . .:d \I i1hi11 
h,,lding lime:. 

Initial calih1 a lion 111d cslahlished 
i:rileria. 

3) 75-89% recovery, J qualify detect~ and 
UJ qualify· nondetects. . . . . ICY met a~~eptance criteria. 
4) 111-125':-o rew1 ery, J qualil) detects. 
5) 80-120% recovery (EPA 747 IA) 
6) RSD <5% for the replicate 

I l CCV using mid and high level 
standards: anal~·z.:d alkr c1 .:i·~ I 0 
samples and al the end of batch. 
2) Concentrations 80-120% ( EPA Method 
7470) and 90-110% of expected value 
(EPA Method 6010/6020) . 

a) CCV> 120% (EPA Method 7470) or All CCV recoveries were within 
110% (EPA Mdhod 60 I 0/6020): J acceptance limits. 
qualify detects, no qualification is 
necessary for non detects. 
bl CCV <80% (EPA Method 7470) or 
90% (EPA Method 6010/6020); J qualify 
detects; UJ qualify non detects. 
c) CCV outside 65-135%, reject data 

AMEC Joh No. 780380000.0300.**** 

Laboratory S DG: LI 007633 
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ameC 
August 10, 2010 'I ari:ct Anal~ le List '1ctals hy l SEP.\ :\kthotl (1010B/7~7L\ 

Region I Data Review Worksheet Total Organic Carhon hy S!\19060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate do\\11 to the LOO. 
Bl.inks 2) If sample result is < I Ox contaminant 
(Method, concentration; tlag ··u·· 
Field. 3) Sample result<! !Ox contaminant 
Equipment. concentration: no qualification 
Rinsate, etc.) required. 

Initial I) ICB and CCB alier every ten samples 
Calibration or every batch whichever is greater. 
Blanks and 2) Evaluate absolute values down to the 
Continuing LOD. 3) Sample results < I Ox blank 
Calibration sample, U qualify detects 
Blanks 4) Sample results > I Ox blank level, no 
(ICB/CCB) action required . 

I) ll'the blank has a ncgalive rcsull with 
an ahsolulc ,aluc :-1,0D. qualil) 

Ncgnli\c Jciccku results :.:. Ill , lhc .ihsolulc 1aluc 
hb11k ., ol'lh, u,111,1111i11,1111 ,n11,c1111•;11iu11 ;i~ 

estimah:d "J" and qualil~ nondctcct1:d 
results "UJ". 

lnh:rcle111en1 I) No qualilkation n:quired ii' rernvcry 
checks bet ween 80-120%. 
ICS-A/ICS- a)¾R< 80% flag detected results ··rand 

AB nondetected results ' 'Ur' 
Instrument b) %R >120% flag detected results .. J" 
performance c) %R< I 0% flag detected results 'T and . 
check nondetectcd resuhs '"R" 

I ,aboratory I) I ,C'S acceptance limits 80-120%. 
Control method requirements (EPA Method 
Sample/ 60 I 0/6020/74 70) 
Laboratory a) %R<80% tlag detected results •'J" and 
Control nondetected results "Ur' 
Sump le b) '¼,R> 120'½, llag dctt:ct.:d results ··r 
Duplicate c) '%R<l0% llag dclt:cted results .. r unJ 
(LCS/LCSD) nondetected results ··R" 
Recovery Qualify all associated samples. 

I) RPD ~ 30% (waters): ~ 50% (soils) 

Field 
a) If exceeds RPO limit; J qualify detects, 

Duplicate 
UJ qualify non detects. 
b) If one result > LOO and other ND: J-

RPD detections, UJ qualify non detects 
2) ± LOQ for results s 5x the LOQ 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007633 

Samples affected Qualifications Bias 

Total calcium at a concentrntion of 35 
µg/L was detected in rinsatc blank RB- The associated sample 
052110-0 associaled \\ ith samples SP- conct:nlrations were more 
10-07-029. SP-10-07-041. SP-10-07- than 10 times the blank 
053. and SDUP-052110. concentrations; therefore, None 

datu usability is not 
Tolal Lead at a concentration ol'0.076 ad\'crsely affected b: the 
mg/kg was detected in the preparation blank results. 
blank associated with these samples. 

No metals detected in the ICB/CCBs 
associated with these samples. 

Nt> 11..:galiv..: blank c:011cc111ra1i1,11s 11..:1..: 
d,·k..:kd 

ICS-A/ICS-AB recoveries were within 
acceptance I imits. 

.. . . , 
,, ~· 

The LCS recoveries were within 
acceptance limits. 

Sample SDUP-052110-0 was collected 
as the lield duplicate of sample SP-I 0-
07-029, RPDs were within the 
acceptance criteria. 

J of7 



August 10, 2010 
Region I Data Review Worksheet 

ameC·· 
Target :\m1lyll' List :\Ictals hy l SEI'.\ \lrthoc.l 6010H/7-'7L\ 

Total Or,:anic Carhon by S\I 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

MS/MSD RPD <; 20% 
RPD 

I) MS/MSD acceptance limits are 80-
120% (QAPP-Worksheet 12-11 ). 
2) Quality results in the batch or of 
similar type. 
3 l If background concentration is >4x 
spike concentration qualification is not 

MS/MSD required 
Recovery a) Recoveries <10% J qualify detects. R 

qualify non detects 
hi Recove ries <811% llag dctccted results 
--rand nondctccted n:sults "LI.I" 
cl Rcc(n crics -:--] :!fl"., llag dci<:ch:d rc'strlls 
--r 

I) Acceptance limits arc 75-125'¼,. 
2) Qualify results in the batch or of 
similar type. 
3) If background concentration is >4x 

Post spike concentration qualification is not 

Digestion required .. 
_Spike (PDS) a) Recoverics.<10% J qualify detects, R 

qua Ii fy rion deteci s .. . . . 
b) RccO\erks <75% lfag Jctcclcd r.:sulls 
"J" and nondetected results "UJ" 
c) Recoveries> 125% flag detected results 
"I" 

I) Once per digestion batch (EPA 6000 

Serial 
series) 

Dilution 
2) :SI 0% for analytes with concentration 
>50 times LOQ 
3) %D> I 0% tlag detected results ·r 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI007633 

Samples affected Qualifications Bias 

AMl::C J qualified these 

The RPDs for total calcium (21 °1.,) and 
analytes from samples 
SP-10-07-029 and its licld 

total magnesium (27%) between MS 
duplicate SDUP-052110-

Non-
and MSD performed on sample SP- I 0-

0 with a Q (RPD was not 
Directional 

07-029 were above acceptance criteria. 
within control limits) 
reason code. 

Total iron (4400 mg/kg) 
None ,ms more than 4 times the 

spike concentration of 
48.2 mg/kg. Therefore. 
data usability is not 
ad\'ersely affected. 

Total antimony (77%177%), total iron 
(0'½,/0%), and total magnesium (63% 

AMEC J qualified the MSD) recoveries in the MS/MSD 
performed on sample SP- I 0-07-029 detected total magnesium Low 
,,·erc outside the ()APP specilicd limits. and lJJ qualitied the 

nondctectcd Iota I 
antimon) li·om sampk 
Sl'-I0-117-tl29 ;md its lickl 
duplicah: Sl)I !l'-0521 I 0 
11 ith a V ( MS,MSI l 
recovery not 11·ithin 
control) reason code. 

AMEC UJ qualitied the 
nondetected si Iver rcsu It 

The PDS recoveries were within 
from sarnpk SP-10-07-

.accept,rnce limits, except for silver at 
029 and its liel~ duplicate 

•Low 
73.% iQ sample SP.-10-07-029 . ... 

SDUP-0.52 J IO"with a P 
(PUS recovery not within 
control limits) rcnson 
code. 

AMEC J qualified the 
dctccl.:d total irun ;111d 

The %D for the SD performed \I as magnesium from sample 
within acceptance limits, except total SP- I 0-07-029 and its field 
iron ( 11 %) and total magnesium ( 11 %) duplicate SDUP-052110 High 
in the SD performed on sample SP- I 0- with an A (ICP SD% 
07-029. difference was not \\ithin 

control limits) reason 
code. 
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amec··' 
August 10, 2010 Target :\nal~tc List .\lct:lls h) l SEP.\ .\lctholl 60IOH/7-flL\ 

Region I Data Review Worksheet Total Organic C:arhon hy S:\I 9060 

Project: Shepley's Hill Landfill Supplemental ln\'estigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Sample SP-10-07-053 has elevated 
deteclion limits for all analyles. with 

I) Instrument level concentrations should the exception of Mercury. due 10 the 

be less than the linear dynamic range dilution required by target analj1e 

(LDR). spectral interferences encountered 

a) Qualify detecled results \,ith during analysis . 

conccnlrations greater than the LOR ··r· AMEC J qualitkd these 
Compound 2) The reported DL (LOQ) should not be The laboratory J qualified metal results mclal n:sulls wilh a TR Esti111 a1ion 
Quantitation below the lowest ICAL standard detected bet\\·een the LOO and the (trnce lei-el) reason code. 

concentration. LOQ. The afteckd analyles and 

a) Positive results reported above lhe samples are : SP-10-07-029 (sodium and 

LOO but below the LOQ should bt: beryllium). SP-I 0-07-041 (antimony. 

considered estimated and he !lagged ··r seleniu111, and cadmium), SP-10-07-053 
(selenium, beryllium, and sodium), 
SOUP-052110 (beryllium and sodium), 
and RB-052110-0 (calcium). 

I) Appropriate method. 
Overall 21 E\'aluatc any analytical problems with 
Evaluation nf laboratory results. No anomalies. 
Data 3) E\'aluale sampling errors - li..:ld 

cnntaminalion. sample hold times . 

Note: The laboratory is reporting the l\lethod Ddcrtion Limit {I\IDL) as the Limit of Detcl'lion {LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Ore.anic Carbon (TOC) by SM 9060(M) 
Review 

Acceptance Criteria 
Items 

Complete SOG file. 
a. Sample data package includi"ng case 

· Data . narrative, QC tl~ and· raw data. 
Completeness h. Shipping m;d receiving documents. 

c. All lab records ofsmnple receipt 
preparation and analysis. 

I) Sample custody documentation. 

COL' 
2) T..:1np..:1\ 1l111·c· :::'.6°(' 
3) Sample delivery documcntalion. 

I) Aqueous samples 28 days from 

Holding Times 
sampling to analysis. preserved with 
H2SO4 to pH<2 

(HT) 
2) Soil samples 28 days from sampling 

to analysis 

AMEC Joh No. 780380000.11300.**** 
Laboratory SDG: L 1007633 

Samples affected 

· All required deliverables were present 
in the data package. 

Cooler temperature upon arrival al 
Alpha was 1\ ithin acceptance criteria. 
The laho1al1•1> s~1111pk Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

5 of7 
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August 10, 2010 Tari:ct .-\nalylc List \!dais hy l SEI'.\ .\lcthod <>OI0B/7~7I.\ 

Region I Data Review Worksheet Total Organic C'arhon hr S\I 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Initial 
I) K-factor \I ithin ± 0.15% from mean value 

Calibration 
for carbon 
2) r 2: 0.995 

No qualification ifn:covcry bcllveen 

ICY/CCV 
80-120% 
a) %R > 110% !lag detected results ··r 
h) %R <90% !lag detected results ··rand 
nondetected results "lJ.J" 

I) If sample result is< I Ox contaminant 

Blanks 
concentration and between LOO and LOQ. 
raise result to LOQ and flag .. u-· 

( Method, Field. 2) Ir sample result is< I Ox contaminant 
Equipment. concentration and 2 LOQ flag ··u·· 
Rinsate, etc.) 

3) Samplt: result 21 Ox contaminant 
concentration: no qualification required. 

IClls/CCBs 
halualc absolute values do1111 to the 1,()1)_ 

h alualc IClls/l'Clls that bracket samples. 

St,1mhm.l 
No 4u..ililica1ion il'rccovcry bdll'cen 75-

Reference 
material (SRM) 

125% 

25% <;RPD. RPD >25% flag detected results 
Lab Duplicate 

··J" and nondctected results --ur 

RPO S 50% when detects fo·~ both duplicates Field 
Duplicates are ~QL for.soil · · . . . · . 

I) No qualification required if recovery 
between 75-125%. 
2) If background concentration is greater than 
4-.; the spikl' conccntrntion qunlincntion is not 

i\.lS/l'vlSD re4uired 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Compound 
Positive results reported above the LOD but 

Qunntitntion 
below the LOQ should be considered 
estimated and be flagged "J" 

AMEC Job No. 780380000.0300.**u 
Laboratory SDG: LI007633 

Samples affected Qualifications 

Initial calibration criteria were met. 

ICVs 11cre within acceptance limits. 

TOC was not detected in associated 
preparation blanks. 

ll'B!CClh 11ere analyzed every 10 
s,11nplcs with no ddcclions 

SRM n:cm ery 11as II ithin acccpta111.:c 
criteria. 

Sample SP- I 0-07-029 was analyzed 
in duplicate by the laboratory. '1/o 
RPD was within control limit. 

Sample SDUP-052110 was collected 
as the fi~ld duplicat_e of sample s·p. ' 
10-07-029. % RPD was within 

.. 
acccpla1Kc criteria. 

MS was performed on s,11nplc SP-10-
07-029. ·11ic rew1cr) 11.1s within 
acceptance criteria. 

All TOC results wen: reported at or 
slightly abol'e the LOQ. 
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August 10, 2010 ·1 arget Anal~ tc List :\lctals hy l St:P.\ :\let hod 601 OB/7 .. 71.\ 

Region I Data Review Worksheet Totnl Orgnnic Carhon by SM 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination, samt)le hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

; ' 1 
I.' 
j ~·. 

1:>.1-+1;_1_,i_ 

Melanie Roshu 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI007633 

/• 
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U .€,111~--~, K~A'\Q 
Denise King 
Environmental Chemist 
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August 10, 2010 Total i1ml llissolntl .\lctals h~· l SEP.\ "ctholl (,020.\ 

Region I Data Review Worksheet Othcr lnorganics h}· l'Sl-:PA 23208/JOO.O/.tlOA and S:\I --1500:\113-Bll/--1500~03-I-' 

Project: Shepley's Hill Landfill Supplemental Investigation 
Re"·iew Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Completeness 

coc 

Acceptance Criteria 

I) Complete SDG tile. 

a. Sample data package including case 
narrative. QC data and raw data. 

b. Shipping and recei \' ing documents. 

c. All lah records of sample receipt. 
preparation and anal) sis. 

I) Sample custody documentation. 

2) Temperature 4±2°C for soils. 

3) Aqueous sample preserved to pH<2. 

4) Sample delivery documentation. 

I) Aqm::ous sample 180 days il'prescrn:<l 10 
I lolding ·1 i1nc pl 1--2 

Initial 
Calibration 

2nd Source 

Jqitial . 
Calibration 
V c:ritica1ion 
(ICY) 

Continuing 
Calibration 
Verification 
(CCV) 

2) I lg - 28 da) s lo anal) sis 

I) Correct calibration standards. AL kasl 3 
slandanJs points 1101 lun.:ed through zero. are 
required lilf linear cnlibratinn. r"O 995 (f.P;\ 
Mellmd 6010/6020/7-170) . 

2) r2 ;;,()_995. quadratic calibration (al least 6 
points, not forced through zero) 

I) Following the calibration. 

· 2) 90-110% recovery (EPA 60 I 0/6020) . . 

3) 75-89% recovery, J qualify detects and UJ . 
· qualify non detects. · · 

4) 111-125% n:cov.:ry, J qualil) de1ects. 

5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

I) CCV using mid and high level standards: 
;111alyn'd nlk1 C\'l'r) 10 snmpiL's and nl the l'lld 

ol' batch. 

2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 
Method 60 I 0/6020). 

a) CCV >120% (EPA Method 7470) or 110% 
(EP/\ Method 6010/6020): J qualify detects. no 
qualification is necessary for non detects. 

bJ CCV <80'% (EPA Method 7470) or 90% 
(EPA Method 6010/6020): J qualify detects: UJ 
qualify non detects. 

c) CCV outside 65-135%, reject data 

AMIT Joh No. 780380000 ,0300,**** 

Laboratory SDG: LI007542, LI007543, and LI007544 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within criteria. 

Sample was preserved with I INOJ to 
pl-1<2. 
The Chain of Custody is intact. 

The laboratory Samplc Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transr,ort. 

l'he sampks \\en: anal yzed II ithin 
holding 1in11.: . 

Initial rnlibia1ion 111L:1 cslah\ishcd 
crikria. 

ICY met· acceptance c;iteria. 

All CCV recoveries were within 
acceptance limits. 

Qualifications Bias 

2 of I~ 
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August 10, 2010 Total and l>issohcd :\lctals by l SEP.\ :\lcthod <,020.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEI',\ 2320B/300.0/410.4 nm.I S:\I 4500~113-Bll/45001"O3-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I an<.1 II Guidance an<.I DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Total calcium ( 13.5 µg/L), dissolved 
arsenic (0 . 14 r1g/L). and dissoh cd 
mangam:se (0.26 µg/L) were detected 
in the method blanks associated with 
samples GP-10-07-039-U. GP-10-07-
039-F. GP-10-07-049-U. GP-I 0-07-

I) Evaluate down to the LOD. 
049-F. and GPDUP-0520 I 0-U . 

The associated sample 
Blanks 2) If sample result is <I Ox contaminant 

Dissoln:d calcium (32.7 µg/L) and 
concentrat ions were 

(Method. concentration: nag ··u·· more than IO times the 
Field. 3) Sample result ::>!Ox contaminant dissolved manganese (0.28 µg/L) 

blank concentrations: None 
Equipment. concentration: no qualification were detected in rinsate RB-051910-U 

therefore. data usability 
Rinsate, etc.) required. associated with sample GP- I 0-07-

is not adversely affected 
039-F. 

by the blank results . 

Dissoln:d calcium (55.9 µg/L) and 
dissolved manganese (0.22 µg/L) 
1rerc detected in rinsate blank RB-
052010-U associated with samples 
CiP-10-07-049-F and GPO! IP-
052010-F. 

Initial 11 ll'B and('( 'B nller tn:ry ten sampks or 

l'a Ii brat ion c, er:- batch II hichc1·cr is gn:,1tcr. 

Blanb and 2) Fv:iluatc ahsnlutc 1<il11cs d,rnn Ill the I OD. 
i\1> 111ctals Jc:t..:clnl in tile ll'ltl'(_'lh 

l'ontinuing 3) Sample 1csults < !Ox bhmk sample. IJ 
associated with these samples. 

Calibration qualily detects 
Blanks 4) Sample results> I Ox blank le, el. 110 action 
((l'B/l'CB) required. 

I) If the blank has a negatiw result with an 

Negative 
absolute value >LOO. qualify detected results 

No negative blank concentrations 
S:10-' the absolute value of the contaminant 

blanks 
concentration as estimated "'J"" and qualify 

11..:rc dctc<.:tcJ. 

no!lde!ei.;ted resuJts ··LJJ". 
•' 

Jnterelement I) No ·qualification required ir"recovery '• I•• •• .. 
ch.:..:ks bct11ccn 80-120%. 

ICS-A/ICS- a)%R < 80% flag detected results •T' and 
ICS-A/ICS-AB recoveries were within 

AB nondetected results ··ur 
acceptance limits. 

Instrument b) o/oR > 120% flag detected results "J" 
performance c) ¾R<I 0% flag detected results ··rand 
chcd; nondctcctcd results --R·· 

Laboratory 
I ) LCS acceptance I imits 80-120%, method .... 

Control 
Sample/ 

requirements (EPA Method 6010/6020/7470) 
a) %R<80% !lag detected results ··rand 

Laboratory 
nondetected results ··ur The LCS/LCSD recoveries were 

Control b) ¾R> 120% flag detected results ·T within acceptance limits. 
Sample c) o/oR<I 0% flag detected results "f' and 
Duplicate nondetected results "R'" 
(LCS/LCSD) 

Qualify all associated samples. 
Recovery 

AMEC Job No. 780380000.0300.**** 3 of 12 

Laboratory SDG: LI007542, LI007543, and LI007544 
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August 10, 2010 Total amt l>issohcd :\lctals h~· l "SEI'.\ :\lcthod <,020.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 2320B/300.0/410.--1 and SI\I 4500Nll3-Bll/4500:'i03-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) RPO ::; 30% (11·aters):::; 50% (soils) 

Field 
a) Ir exceeds RPO limit; J quality detects, UJ Sample GPOUP-0520 I 0-U ll'as 

Duplicate 
qualify non detects . collected as the field duplicate of 
b) If one result> LOQ and other ND; J- sample GP-10-07-049-U. RPOs ,-,ere 

Rl'D 
detections, UJ qualify non detects within the acceptance criteria. 

2) ± LOQ for results :,; Sx the LOQ 

The RPDs for dissolved calcium 
AMEC J qualitied these 

( 44%,), dissolved iron ( 183%). 
analytes from samples 

dissolved manganese (56%). and 
GP- I 0-07-049-F and its 

MS/MSD field duplicate Gl'DUP- Non-
RPO 

RPO ::; 20% dissolved potassium (21 %) between 
052010-F with a Q Directional 

MS and MSO performed on sample 
(RPO was not within 

GP- I 0-07-049-F were above 
control limits) reason 

ncceptance criteria. 
code. 

Total iron (251000 
µg/L). total magnesium 

Total iron (0%/700%), total (99900 µg/L). and total 
I) MS/MSD acceptance limits are 80-120'11, magnesium ( 121 ¾MSD). and total nrnnganese (9 I 39 µg/1,) 
(QAPP-Workshel:l 12-1). manganese (66'1/i,MS) recmcrics in the concenl ral ions in 
2) Quality 1\.:sults in the batch m ol'si111ilar MS/MSD perlo1111ed on sample GP- sample GP- I 0-07-049-
type. I0-07-0-19-l I were 0111si,k 1hc <)/\PP l' ,llld dissoh·ed 

!\1S '!\ ISi) 
3) ll'hackground cono:nlralil•n i, ···-h spike specilicd limits. c,1lciu111 (05100 pg/I.). 
co111.:en1ralio11 qualilication is 11011\ :qui rcd dissol\ed irn11 (278(1() i\oJlc' 

Rccmcr~ 
a) Recoveries --::JO'½, .I qualiti detects. R qualili Dissol\'ed Calcium ( 143%MS). 11g/L). and dissoh cd 
non dclecls dissolved iron (230%/ I 0%). and nrnnganesc (5330 11g/L) 

b) Recoveries <80'l'o llag dclccled results ".I" dissolved mangam:se ( I 56%f'vlS) ,,en.: nwrc than -l ti1m.:s 

and nondetected results "UJ" recon:ries in the MSIMSD performed the spii,.e 

c) Recoveries> 120% lfag detected results --r on sample GP- I 0-07-049-f were conccntrat ions . 

outside QAPP-specified limits. Therefore, data usability 
is nol ad\'ersely 
affecled. 

; I) Acceptance limits are 75-125%. .. .. 
' 2) Qualify results in the batch'or of'similar 

. . 
type. 
3) lfbackground concentration is >4x spike 

Post concentration qualification is not required The POS recoveries were within 
Digestion a) Recoveries <10% J qualify detects, R qualify acceptance limits. 
Spike (PDS) non detects 

h) Recoveries <75°/c, tlag de\cclcd results --r 
and nondetected results "UJ" 
c) Recoveries> 125% tlag detected results "J" 

I) Once per digestion batch (EPA 6000 series) 

Serial 2) <:: I 0% for analytes with concentration The %0 for the SD performed was 
Dilution >50times LOQ within acceptance limits. 

3) %0> 10% tlag detected results "J" 
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August 10, 2010 Total and Dissolnd :\lctals hy l SEI'.\ :\lctho1I (,020.\ 

Region I Data Review Worksheet Other lnorganics hy l'S[PA 2320B/300.0/.tlll.4 and S:\I 4500:\IIJ-Bll/4500'/03-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region 1 Tier 1 and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) Instrument le,·el concentrations should be 
less than the linear dynamic range (LDR) . 
a) Quality detected results with concentrations 

Arsenic, iron, calcium, magnesium. greater than the LDR "J" 
Compound 2) The repo1ted DL (LOQ) should not be below 

manganese, and sodium were detected 
Quantitation the lowest ICAL standard concentration. 

and reported in associated samplt:s 

a) Positive results reported above the LOO but 
above the associated LOQ. 

belo,r the LOQ should be considered estimated 
and be llagged "J'" 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 1) F.valuate sampling errors - field 

contamination. sample hold times. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

T bl 4 T t I Alk I' 'ty b St d d M th d 2320B a e . o a a m1 ,y an ar e 0 

Review 
Acceptance Criteria Samples affected Qualifications Bias I 

Items 

Cu111pkt1: SI>< i lik. 
,1. S:1111pk dala pack,1gc· including c.i~, 

Data n,Hrati, c. QC dalu and rn,1 dula. .-\II rcquir-:d J-:li\erabks \\<.:n: pr,sent 
Completeness b. Shipping and r-:cei\ ing Jocumcnls. in tht: data pcickage. 

c. All lab n:rnrds ofsampk rect:ipt. 
preparation and analysis. 

Cooler temperatures upon arrival at 
Alpha were \\ ithin acceptance 

I) Sample custody documentation. criteria. 
coc 2) Temperature :S6°C The laboratory Sample Receipt and 

. . 3) Sample d(llivery documentation . Log-in:Chec_khst indicates that ; 

. , S!!mple integrity was .maintained 
during transpari. 

Holding Times 14 days. preservation not required (EPA Samples \\'ere analyzed as per EPA 
(HT) Method 23208) Method requirements. 

Initial 
r <'. 0.995 for alkalinity linear calibration 

Calibration J\nal) h:s \\'ilh lo,, r 11:ig tkt,cl,d rcsuhs ··r Initial calibra1io11 cril,ria \\Cl"L: met 
and nondetected results ··ur 
No qualification if recovery between 
85-115% 

ICY/CCV a) ¾R > 115% flag detected results ·'.I" ICVs \\'ere within acceptance limits. 
b) ¾R <85% flag detected results "J' and 
nondetected results ·•ur 
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amec 
August 10, 2010 Total ;mil l>issohcd \ldals hy l SEP.\ \lcthml 6020.\ 

Region I Data Review Worksheet Other lnorganirs by l'SEPA 2320B/30II.O/-tlOA imd S:'11 -t:-00:\113-lm/-t:-00~03-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) If sample result is < IOx contaminant 

Bl<lnks 
concentration and between LOO and LOQ, 
raise result to LOQ and flag ··u·· 

(Method. Field. 2) lfsmnplc result is < 10x contaminant Total alkalinity was not detected in 
Equipment. concentration and ~ LOQ !lag ··u•· the rinsate or preparation blanks. 
Rinsate. etc.) 

3) Sample result ~ !Ox contaminant 
concentration: no qualification required. 

ICBs/CCBs 
Evaluate absolute values do11 n to the MDL. ICB/CCBs 11cre analyzt:d every 10 
Evaluate ICBs/CCBs that bracket samplt:s. sam plt:s with no detedions. 

No qualification if recovery between 80-
115% 
a) %R<80% flag detected results ··rand 

LCS recovery was 1\ ithin acceptance 
LCS nondetected results ··ur 

b) %R > 115% tlag detected results ·-r criteria. 

c) %R <10% flag detected results ··rand 
nondetected results "R .. 

Sample GI'- I 0-07-049-F was 

I.ah Duplicate 
4"•n $RPD. RI'() >4% tlag tktected results ··r analyzed in duplicate for total 
and nonJct..:t·t-:d n:sulis --L 1f" alkalini1, . Rl'D ,,as II ithin 

a<.:t:t.:ptam:c· t.:ritt.:ria. 

Sample GPI >LI P-0520 I 0-F "as 
Field Rl'D '.'c 30''.✓., whcn ddects lc>r both duplicates collected as thc ti<:IJ duplicate or 
Dupli..::1tcs ar<: :C:QL liir II ah:r sample GI'- I 0-07-0.:19-F. % RPD 11as 

within ac<.:cptuncc criteria. 

I) No qualification required if recovery 
hetween 86- I 16%. 
2) If background concentration is greater than 
4x the spike coricentratio1_1 qualification js no_t . . .. 

·. : 

. ' required •. .. .. . .. '. 
%R< 86% flag detected results ''rand MS/MSD was perfor.med on sampie 

MS/MSlJ nondetectt:d results ··ur <..ii'- I 0-07-049-F. % recoveries were 
o/oR > 116% flag detected results ·•r within acceptance criteria. 
%R<10% flag detected results "J" and 
nondetected results ·'R" 
Qualify only results in the spiked sample. 
((..,)ualit) 11.:sulis li•r samples ..:olkctcd al sa111c 
location but differing depths as well) 

Positive results reported above the LOO but 
Total alkalinity was detected in all 

Compound associated samples at concentrations 
Quantitation 

he low the LOQ should he considered 
above thi:: method reporting limit of 

estimated and he flagged ··r 
2.0 mg/L. 

I) Appropriatc m.:thod. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results . No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 
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August 10, 2010 Total and Dissolnd :\lctals hy t:SEP.\ "cthod (,020.\ 

Region I Data Review Worksheet Other lnorganics hy l 1SEP.-\ 23208/300.0/-U0.4 and S:\I 4:500!\;ll3-Bll/4:500:'W3-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 5 N" a e 1trate, Chi "d on e,an u a e •Y d S If t b USEP A 300 00 
Review 

Acceptance Criteria Samples affected Qualifications Bias 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data . All required deliverables were present 
Completeness b. Shipping and receiving documents. in the datu package. 

c. All lab records of sample receipt. 
preparation and analysis. 

Cooler temperatures upon an·ival al 
Alpha were within acceptance 

I) Sample custody document..ition. criteria. 
coc 2) Temperature <S6°C The laboratory sample receipt and log 

3) Sample delivery documentation. in checklist indicates that smnpk 
integrity was maint,1ined during 
transport. 

AMEC lJJ qualified 
The samples were analyzed and the nondetected 

I) 28 days. prescn·ation not required preserved as per EPA Method nitrate results for 

llnlding (Chloride. Sullati:) (El'/\ Method 300.0) requirements. except for samples (ii'- samples Cil'-10-07-
I 0-07-039-F (4.3 hours) and RH- 039-F und RB- l lnknm, 11 

Times (I IT) 2) 48 hours. pn:sernition not required 051910-l! (1.9 hours) thnt \\L'rc· 1)51910-l 1 \\ilh II 
(N itralc'-N )( I.Yi\ M.:thod 300.0 I 

anal~ 1.cd li>r nitrate pust the· holding (lmld time 
time. L'\.c .... • .... ·d"--'d) 1\.:as, 111 

couc. 

I) r?. 0.99 for chloride. sulfolc and nitrnte. 
linear calihrulion 

Initial An.JI) tcs with low r <0.99 llag detected 

Calibration results --r and nondetected results ··ur Initial calihrntion criterin \\'ere met. 
2) Use professionnljudgment if not enough 
points were used for curves. Determine if 
system imprecision or bias 

No qualification if recovery between 
·90-110% .· . . ' ' ·~ .. 

!CV/CCV 
.. 

a) %R > 110% tlag detected results ··r ICVs were within accept,mcc limits 
b) %R <90% tlag detected results ··rand 
nondetected results ··ur 
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August 10, 2010 Total and Dissolntl \lctals hy l "SEP.\ \lcthod <,020.\ 

Region J Data Review Worksheet Other lnorganics h) l'SEPA 23208/300.0/-H0.4 and Si\l -t500!'1113-Bll/4500NO3-I." 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Blanks 
(Method. 
field. 
Equipmenl, 
Rinsate. etc. ) 

ICBsiCCBs 

Acceptance Criteria 

I) If sample result is< I Ox contaminant 
concentration and between LOD and LOQ. 
raise result to LOQ and !lug ··u·· 
2) If sample result is <10x conlaminant 
concentration and::> LO() llag ··u·· 
3) Sample result ::>]Ox contaminant 
concentration; no qualification required. 

E\"aluatc ahsolule rnlues down to the MD I.. 
L\ aluate IC'Bs/CCBs thal brack.:1 samples. 

I) No qu,ililic,llion ii"n:c11,cr) hel\\ccn ()0-

1 IO"'o 
a) '\,l{,,9()"-,, llag Lkll:l'ICd l'l'Slills ··r ,111d 

LCS nondckcted results ··LJJ"" 
b) %R > 11 O'Vi, llag detected results ··r 
c) %R <JO'},. llag de1ee1cd resulls ··rand 
nondetected resulls ··JC 

I) Chloride RPD < 18'¼,: 
Lab Duplicate 2) Nitrate RPD <15%: 

3) Sulfalc RPD <20°/i, 

Field . 

Duplicates 

MS/MSD 

l.) RPD ~ 30% when detect~ _for botlr samples 
are c-: LOQ for water 

I) No qualification required if recovery 
hetween 40-151 % for chloride. 80-122°/c, for 
nilr,1tc. and 60-1-Hl";, fo r sulE1h:. 
2) If background concenlrntion is greater than 
4x the spike concentration quulification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location hut difli::ring depths as \\"ell) 

AMEC Joh No. 780380000.03H0.**** 

Laboratory SDG: LI 007542, LI 007543, and LI 007544 

Samples affected 

Sulfate at a cuncenlration uf0.13 
mg/L was ddected in rinsatc blank 
RB-051910-U associated w ith sample 
GP-10-07-039-F. 

Sulfate al a concentralion of0.47 
mg/I, was detected in the method 
blank associated with samples GP- I 0-
07-039-f. GI'- I 0-07-049-f and 
GPDU l'-0520 I 0-f. 

N itrale al a concentration ofO.0 I 
mg/L \I us detected in rinsate blank 
RB-052010-U associated with 
samples GP-10-07-049-F and 
GPDUP-0520 I 0-F. 

ICB/CCBs "ere an,1l~zed ever~ 10 
sampk:s \\'ilh no deicctions. 

LCS rccll\1.: ries \\l:r, l\ilhin 
accq11anc1.: criteria 

¾RPDs were within acceptance 
criteria. 

Sample GPDUP-052010-F was 
collected as the field duplicate of 
sample GP- I 0-07-049-F. % RPDs 
were within acceptance criteria. 

MS/MSD was performed on sample 
GP-I 0-07-049-F. The recoveries 
were within acceptance criteria. 

Qualifications 

AMEC U qualified 
the detected nitrate 
and sulfate results 
from these samples 
because the sample 
concentrat ions were 
less than I Ox the 
RB and MB 
concentrations. An 
F( contamination 
detected in rinsate 
blank) and/or B 
(contamination 
detected in 
preparation blank) 
reason code was 
applied. 

Bias 

High 
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August 10, 2010 Total an1I Dissol\'cd :\lctals h~· l SEI' .\ :\lcthod (,020.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 23208/300.0/-tl0.4 and S:\I -t500!'1113-Bll/-t500'.'1O3-I-' 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
AMEC J qualified 

The nitrate n:sulls from samples GP- the 11 itrnte and 
sulfate results with a 10-07-049-F and GPDUP-052010-F. 
TR (trnce level) Positive results reported abo\'e the LOD but and sulfate from sample GP-10-07-

Compound 
below the LOQ should be considered 039-F were detected and reported reason code. unless Estimation 

Quantitation 
estimated and be flagged ·T between the LOD and the LOD. they were 

These results 1Yere .I qualified by the previously U 

h1horntor). qualifo:d due lo 
blank 
co11lamination. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

T bl 6 A a e mmonia an I ne ,y an ar e 0 s - -d N't 't b St d d M th d 4500NH3 BH/4500NO3 F 
Review 

Acceptance Criteria Samples affected Qualifications Bills 
Items 

Complete SDG file. 
a. Sarnpk data package including rnsc 

llata m11·rntiH'. ()C data and n111 data. /\II required dclin:rablr.:s 11.:1c 
L'o111pk1c11css b. Shipping ,md rc·cci1 ing durn111.:111s. prcscnt in thc data pa..:kagc:. 

c. J\11 lah records of sample receipt. 
preparation and analysis. 

Cooler tcmpcrnturcs upon arri\ al at 
J\lpha were 11 ithin acceptance 

I) Sample custody documentation. criteria. 
enc 2) Temperature <::6°C The laboratory sample receipt and 

3) Sample delivery documentation. log in checklist imlicales that sa111pk 
integrity was maintained during 

, . transport. . . .. 
I• 

I) 28 days, preserved with H2SO4 to pH<2 
lloluing (/\mmonia) The samples \1ere analyzed and 

Times (HT) 2) 48 hours, chemical preserrntion not 
preserved as per EPA Method 

required (Nitrite) 
requirements. 

1) r 2: 0.995 for 

lnitinl 
Initial calibration criteria 11c1·c 111cl. 

Calibration 2) Use prokssionul ju<lgm..:111 if nut enough 
points were used for curves. Determine if 
system imprecision or bias 

ICY/CCV 
No qualification if recovery between 

ICVs \\ere within acceptance limits. 90-110% 

AMEC Joh No. 780380000.0300.**** '> of 12 

Laboratory SDG: LI 007542, LI 007543, and LI 007544 



ameC 
August 10, 2010 Total irntl l>issohctl ,1ctals hy l SEI'.\ ,1cthotl 6020,\ 

Region I Data Review Worksheet Other Inorganics hy l"SEI'.-\ 23208/300.0/-HOA and Si\l 4500'.\113-Bll/4500:\03-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) If sample result is <IOx contaminant The detected 
Blanks concentration and between LOD and LOQ. ammonia results 
(Method. raise result lo LOQ and llag ·-u-- Ammonia was detected in rinsate were greater than 
field. 7.) If sample result is <I Ox contaminant blanks RB-051910-U (0.0339 mg/L) I Ox the RBs None 
E4uipment. concentration and 2 LOQ flag "U" and RB-0520 I 0-U (0.0223 mg/L). concentrations. 
Rins<1te. etc.) 3) Sample result 210x contaminant Data usability is 

concentration; no qualitication required . not afli:ctcd. 

ICBs/CCBs 
Evaluate absolute values down to the LOD. ICB/CCBs were analyzed Cl"(:ry I 0 
Evaluate ICBs/CCBs that bracket samples. samples II ilh no detections . 

LCS 
No qualification if recovery between 80- LCS recoveries were within 
120% fr.1r ammonia and 90-110% for nitrite . acceptance criteria 

Sample GP-10-07-049-F was 

L,1b Duplicate I) RPD-<:20% 
analyzed in duplicate for nitrite and 
ammonia . % RPDs were within 
acL·cplancc criteria. 

Sample C,PDUl'-052010-F \\as 

Field I I RI'[) :~ :;0°.,,, 
colb:tcd ,1, the licld duplicalc ol ' 

Duplic,1les s.11npk Cil'-10-07-0➔9-F. 11
,, Rl'lls 

11..:1 c: \\ ilhin ac.:cptancc .:ritaia. 

I) No qunlilicalion required il"recovery 
bct\1een 80-120% (mnmonia) and 85-115'¼, 
(nitrite). 
2) If background concentration is greater MS \1as performed on sample GP-

MS/MSD than 4x the spike concentration qualification 10-07-049-F. '[ he recoveries were 
is not re4ui red 11 ithin acceptam:e criteria , 
Quality only results in the spiked sample. 

· (Qualify resu lts for. sa111plcs colli,:cted at -
same location.burdlflering deplhs as w~ll) . . . . . . ·-. . .. . . 

The nitrite results from samples GP-
AMtL' J qualilicd 
the nitrite results 

Positive results reported above the LOO but 
10-07-039-F and GPDUP-052010-F 

from samples GP-Compound 
below the LOQ should be considered 

were detected and reported between 
I0-07-039-F and Estimation 

Quantitation 
estimated and be flagged '"J'" 

the LOD and the LOQ. These GPDUP-052010-F 
results \\ ere J qua Ii lied by the 

\\ ith a TR (11·acc 
laboratory. 

le\'el) reason code. 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) EYaluate sampling errors - field 

contamination, sample hold times. 
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Region I Data Review Worksheet Other lnorganics hy l 1SEPA 2320B/300.0/4toA and Sl\l 4500",113-B11/4500~O3-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 7 Ch a e em1ca 10 Ixyeen D eman 1y . d (COD) b USEPA 410 4 
Review 

Acceptance Criteria Samples affected Qualifications Bias 
Items 

Complete SDG tile. 

a. Sample data package including case 
Data narrative, QC data and raw data. All required deliverables were present 
Completeness b. Shipping and receiving documents . in the data package. 

c. All lab records or sample n:cL:ipt. 
preparation and analysis. 

Cooler temperatures upon arrival at 
Alpha were w ithin acceptance 

I) Sample custody documentation. criteria. 
coc 2) Temperature :S6°C The laboratory Sample Receipt and 

3) Sample delivery documentation. Log-in Checklist indicates that 
sampk integrity was maintained 
during transport. 

Holding Times 
28 days, preserved with H2SO4 to pH<2 

Samples ,1 ere analyzed as per EPA 
(HT) Method requirements. 

Initial 
r::, 0 .995 for a valid calibration cu1Tc Initial calihralinn criteria ,1ere met. 

Cal ibrntion 

No qu,1lification ifrcco,cr) hc111ccn 
80-120"·0 

1n··nY ,1) ".,J{ 110"., lbg dctcclc'd result, ··r 1c·,·, \\C J' , 11 ithi11 acn:pl.illl'c' li111its . 
b) '%R <90% llag detected results "f" and 
nondelcctcd results ··ur 

I) If sample result is< I Ox .:nntami1rnnl 

Blanks 
concentration and bet\\ een LOD and LOQ, 
raise result to LOQ and llag ·-u·· 

(Method. Field, 2) If sample result is< I Ox contaminant COD was not detedcd in associated 
Equipment. concentration and 2:: LOQ llag .. u-- rinsutc or preparation hlanks 
Rinsate. etc.) 

.. 3) Sample result 2:: I Ox contaminant .. 
com:~ntration; no qualj_fi~atio'!, req~ired . . 

. .. . . . . . . . . . . . 

E\ ::iluatc absolute valu<.:s do,1 n Lo the LOO. 
JCB/CCBs were analyzed every 10 

ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 
samples with no detections. 

LCS 
No qualification if recovery between 95- LCS recovery was within acceptance 
105".;, <.:1 itc1 ia. 

Sample GP- I 0-07-049-F was 

Lab Duplicate 
20% ~RPO. RPO >20% llag detected results analyzed in duplicate by the No qualilication 
'·J" and nondetected results ··ur laboratory. Both results were below Wurranted. 

the LOQ. 

Sample GPDUP-0520 I 0-F was 
Field RPO :S 30% when detects for both duplicates collected as the field duplicate of 
Duplicates are 2':QL for water sample GP-I 0-07-049-F. % RPO was 

within acceptance criteria. I 
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Region I Data Review Worksheet Other lnorgunics by l'SEPA 23208/300.0/-U0A and SM 4500~113-B11/4500'\03-F 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

I) No qualification required ifn:covery 
between 80-120%. 
2) If background concentration is greater than 

MS was performed on sample GP- I 0-4x the spike concentration qualification is not 
MS/MSD required 07-049-f. The recovery was within 

Quality only results in the spiked sample. 
acceptance criteria at 11 I%. 

(Quality results for samples collected at same 
location but differing depths as well) 

I) Instrument le\'e l com;enlrations should be 
less than the linear range . Quality detected 
results with concentrations greater than lhe The laboratory .I qlialilied COD 

AMEC .I qualified LOO --r results detected between the LOO and 
Compound 2) The repot1ed LOQ should not be below the the LOQ. The aflected samples are: 

the COD results 
Estimation 

Quantitation lov.est IC AL standard concentration. CiP-10-07-049-f and GPDUP-
with a TR (trace 

3) Positive results reported above the LOO 052010-F. 
le\"el) reason code. 

but below the LOQ should be considered 
estimated and be !lagged --r 

I) Appropriate method. 
(hernll 2) Evaluate ,m~ unalytical problems 11 ith 
E, aluat ion nr labol'alor~ rc·su lt s. No ;1nomalil's . 
D:11a :, ) h aluatl' samplin,t.! L'l'l'nrs - lie le.I 

.:u1llalllinalion. sa111pk lll)ld lim.:s . 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

$incerely, . 

AMEC Earth.& Environmental, Inc. 

PREPARED BY: 
i I 

./i.lJJt1 ,d!.~ /;'i.,_ 
•' 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI007542, LI007543, and LI007544 

REVIEWED BY: 

/) 

d~ 
Denise King 
Environmental Chemist 
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Region I Data Review Worksheet Other lnorganics hy l'SEI'.\ 2320H/300.0/.H0A and S'\I -tS00:\113-Bll/-tS00:'102-B 

Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 9 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
May 26 and May 27, 2010 from the Shepley's Hill Landfill at th~ former Fort Devens, in Ayer, Massachusetts. 
The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on May 27, 2010 and 
assigned sample delivery group (SDG) number L 1007928 upon receipt. Alpha analyzed the samples for total 
or dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A, total 
alkalinity using SM 23208, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen demand 
(COD) using US EPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SlJMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e ampe IS I L" t 

Lab Sample Number 

LI 007928-0 I 
LI 007928-02 
L 1007928-03 . . 
'LI 007928-04 
LI 007928-05 
LI 007928-06 
LI 007928-07 
LI 007928-08 
LI 007928-09 

Tabl 2 S I S e ampe tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMIT Joh No. 780380000.0300.**** 
Laboratory S DG: LI 007928 

Sample Date Field ID 

5/27/20IO GP-I 0-01-009-F 
5/27/20l0 GP.-10-01-019-F 
5/27/4010. .GP-1.0-01-02':)-F · 
5/27/2010 GP- I 0-01-039-F 
5/27/2010 GP- I 0-01-049-F 
5/27/20IO GDUP-052710-F 
5/27/2010 RB-052710-U 
5/26/2010 GP- I 0-06-074-F 
5 '26120 I 0 GP- I 0-06-079-r 

Sample Receipt 
Preservation Temperature 

Three sample coolers 

As required by 
were received on 

method 
05/27/2010 at 
temperatures of 4, 4, 
and 3°C. 

I of 12 

Comments 

MS/MSD 

.. 

Field Duplicate ofGP-l0-01-019-F 
Rinsate Blank 

SDG 
Laboratory 

Number 

Alpha Analytical 
8 Walkup Drive LI007928 
Westborough, MAO 1581 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals by USEPA 6020A 
Review 
Items 

Dara 
Complclencss 

coc 

I loldini; Timc 

Initial 
( ·a I ibrat ion 

2"~ Source 
Initial . • 
Calib~ation 
Vt:rilil:atiun 
(I CV) 

Acceptance Criteria 

I) Complete SDG tile. 
a. Sample data package including case 

narrative. QC data and raw data. 
b. Shipping and receiving documents. 
c. All lab records of sample receipt. 

preparation and an ::i lys is. 

I) Sample custody documentation. 
2) Temperature .:S6°C fo r so ils. 
3) Aqueous sampl e preserved lo pH<2. 
4) Sample delivery documentation. 

I) Aqueous sample 180 da) s if prcscn·cd to 
pl 1<2 
2) I lg - 28 da) S to an ,il) sis 

I) Correct calibration st.lndards. At il:ast 3 

standards poinls not forced th rough zero. 
an.: n:quircd 11,r linear calibrntion. r:0:0.995 
(EPA Mcthod 6010/6020/7-170). 
2) r2 2:0.995. quadrntic calibration (at least 6 
points. nol forced through zero) 

1) Following the calibration. 
2) 90-1 IO% re.c~very (EPA 6p10!6020) 

_3} _75_-89% recovery, J qualify qetect_s and 
UJ qualify nondeiects. 
4) 111-125% recovery, J qualily detects. 
5) 80-120% recovery (EPA 7470) 
6) RSD <5% for the replicate 

1) CCV using mid and high level standards; 
analyzed atkr every IO sampks and at the 
end oi"l1atch. 
2) Concentrations 80-120% (EPA Method 
74 70) and 90-110% of expected value (EPA 
Method 60 I 0/6020). 

Samples affected 

All required delin:rables wen: presenl 
in the dal<1 package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 
Samples 1,1 ere preserved with HN03 to 
pH<2. 
The Chain ofCuslody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity 11 as maintained during 
trans no rt. 

Tlw sam ples wc1 c ,lllal) zed" ithin 
holdini; timc. 

In itial calibra tion incl ..:slablisht:d 
critcria. 

ICV.~et acceptance crit~ria. 

Continuing 
Calibration 
Verification 
(CCV) 

a) CCV > 120% (EPA Method 7470) or All CCV recoveries 11cre within 
110% (EPA Method 6010/6020): J qualify acceptance limits. 
dt:tects, no qualification is necessary for 
non detects. 
b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020); J qualify detects; 
UJ qualify non detects. 
c) CCV outside 65-135%, reject data 

/\MEC Joh No. 780380000.0300 **** 

Laboratory SDG: LI 007928 
2 of 12 

Qualifications Bias 
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Region I Data Review Worksheet Other lnorganics hy t:SEP..\ 2320B/300.0/4I0.4 and S:\I -151111Nll3-Bll/4500N02-B 

Project: Shepley's Hill Landfill Supplemental ln\'estigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and ll Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down to the LOD. 

Blanks 2) If sample result is <I Ox contaminant 

(Method. concentration: tlag ··u·· 
Field. 3) Sample result ::::!Ox contaminant 

Equipment, concentration; no qualification 

Rinsate, ctc.) required. 

Initial I) !CB and CCB alter every ten samples or 

Calibration every batch whiche,·er is greater_ 

Blanks and 2) Evaluate absolute values down to the 
Cu11ti11ui11g LOD. 3) Sa111ple results< I Ox blunk 
Calibration sample, U quality detects 
Blanks 4) Sample results >I Ox blank lewL no 
(ICB/CCB) action required. 

1) If the blank has a negative result II ith nn 

Ncgati vc 
absolute value >LOD. qualil) c.ldccted 

blanks 
n.:sults .:S, 10, the absulutc value ufthc 
contaminant concentration as cstimatcd --r 
and qualil'y nondciccled results --1 ;r 

I nterclenu::nt I) No qualification n:quired ii' rccmcry 
checks bet11cen 80-120%. 

I CS-/\/1 CS- a)'l'oR< 80'¾, ilag dctectcc.l results ··rand 

/\B nondctectcc.l results ··ur 
Instrument b) '1/c,R > 120°/4, tlag detected results --r 
performance c) %R<I0°/4, flag detected results --rand 

check nondetected results ·•R"' 

½aboratory i) LCS ,acceptance limits 80-1203/o, method 
Control 

-., 
. requ.iremerits (EPi\ Me lliod . 

Sample,' 6010/6020/7..J70) 

Laboratory a) %R<80% flag detected results ··rand 

Control nondetected results "UJ" 

Sample b) %R> 120% flag detected results '-r' 
Duplicate c) %R<10% flag c.letected results ··rand 
( I.CS 'I.CS D) nnndctcctcd results ·•R" 

Recovery Quality all associnted samples. 

I) RPO s 30% ( waters); s 50% (soils) 

Field 
a) If exceeds RPD limit; J qualiti· c.letecls. 

Duplicate 
UJ qualify non detects. 

b) lfone result> LOQ and other ND: J-
RPD 

detections, UJ quality non detects 

2) ± LOQ for results :S 5x the LOQ 

/\l'vll:C Job No. 780380000.0300.**** 

Laboratory SDG: LI 007928 

Samples affected Qualifications Bias 

Dissolved soc.lium (26.6 ~1g/L) was 
detected in the method blank associated The associated sample 
with 1he analysis of samples from this concentrations were 
SDG. more than 10 times the 

blank concentrations; None 

Dissolved calcium ( 12. 7 µg/L) and therefore. data usability 

dissolved sodium (41. I µg/L) \\'ere is not adversely affected 

detcctcc.1 in rinsatc RB-052710-l/. by the blank results . 

The associated sample 

Calcium (0.1043 mg/L) and sodium 
concentrations were 
more than IO times the 

(0.03428 mg/L) were detected in the 
blank concentrntions: None 

!CB and CCBs associuted with these 
samples. 

therefore. data usability 
is not adversely affected 
by the blank results. 

No negati, c blank concentrations were 
detected . 

ICS-/\/IC'S-AB recoveries 11crc II ithin 
acceptance limits. 

. .. .. ' 

The LCS/LCSD n::covcries were within 
acceptance limits. 

Sample GDUP-052710-F was collected 
as the fleld duplicate or sample GP-I 0-
01-019-F. RPDs were within 
acceptance criteria. 

3 of 12 
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Region I Data Review Worksheet Other lnorganics hy l'SEP.\ 2320B/300.0/410.4 and S:\I 4500Nll3-Bll/4500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

MS/MSD RPD .:; 20% 
RPD 

I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-1). 

2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

MS/MSD concentration qualification is not required 

Recovery a) Recoveries <I 0% J qualify detects. R 
quality non detects 

b) Recoveries <80% llag detected results 
··r and nondt:tected results ··ur 
c) R.:covcrics >120% llag ddcdcd results 
"f' 

I) Acceptance limits are 75-125'½.. 
21 ()ualil~ rcsults in Ilic batd, o r orsi111il;11 
I~ pc. 
3) Irbad,gwund com:cnlralion is '-h spike 

Post concenlratinn qualiticalion is not rcquircd 

Digestion a) Reem cries <IO'½, J quality dctccls. R 

Spike (PDS) qualil) non detects 
b) Recoveries <75% llag detected results 
··rand nondetected results ··ur 
c) Recoveries> 125% llag detected results 
--r 

.. 
' .. 

I) Once per digestion batch (EPA 6000 
series) 

Serial 
2) :S10% for analytes with concentration 

Dilution 
>50times LOQ 
:11 °;,,n~- I 11°;, tfog detected r..:sults ··r 

/\MEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 007928 

Samples affected Qualifications Bias 

RPDs were within acceptance limits . 

MS/MSD was performed on sample 
GP- I 0-01-019-F. Recol'eries were 
within acceptance criteria. 

The l'DS recoveries 11ere \I ithin 
acccptancc limits. 

·. ·. 

i\!\1EC J qualified the 

The %Ds for the SD performed were 
detected manganese 
result from sample GP-

within acceptance limits, except for 10-01-009-F with an A None 
dissolved manganese ( 13%) in the SD 

(SD% difference not 
performed on sample GP-10-01-009-F. within control limit) 

reason code. 

'1 of 12 
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Region I Data Review Worksheet Other lnorganics h~· l'SEI',\ 23ZOB/300.0/410.4 and S\I .:IS00Nll3-Bll/.:1500NO2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) Instrument le,·el concentrations should 
be less than the linear dynamic range 

The laborntory J qualilied metal results (LOR). 
a) Quality- detected results with detected between the LOO and the 

concentrations greater than the LOR --r LOQ. The aftected samples and 
AMEC J qualitied these 

Compound 
2) The reported DL (LOQ) should not be 

analytes arc: arsenic from samples GP-
results with a l'R (trace Estimation 

Quantitation 
below the lowest !CAL standard 

10-01-009-F. GP-10-01-019-F. GP-10-
lel'el) reason code. 

concentration. 
01-029-F. and GDUP-052 710-F: 

a) Positive results reported above the LOO 
calcium and sodium from sample RB-

but below the LOQ should be considered 
052710-U. 

estimated and be tlagged ··r 

I) Appropriate method. 
Ol'erall 2) El'aluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) EYaluate sampling errors - tidd 

contamination, sample hold times. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

T bl 4 T a e otal Alkalinity by s tandard Method 
Review 

AlTcpll111l·c Criteria 
Items 

Complete SD(i tile . 

a. Sample data package including case 
Dala 11arrnti, l!. ()C data and rn\l data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

' 
toe 

1) S!llllpl~ custodr documentat_ion. 

2) Temperature <:::6°C 
3) Sample cleli\ery clocu1m:ntation. 

1 lolding Times 14 days, preservation not required (EPA 
(Ill) l\klhod 23:!0B) 

r :2: 0.995 for alkalinity linear calibration 
Initial Analytes with low r flag detected results ·'J" 
Calibration and nondetedcd results ··ur 

AMIT Job No. 780380000.0300.**** 

Laboratory SDG: LI 007928 

232 OB 

Sa Ill Illes a ff cried Qnalifirntions Bias 

All required dclin:rablcs wcrc pres1:nt 
in the data package. 

Cooler temperatures upon arrival at 
Alpha.wen.~ -.yith.in acceptance 
criteria. 
The labo~afory Sample· Receipt and 

. .. 

Lug-in Ch1:cklist indicutes Lhi.lt 
sample integrity was maintained 
during transport. 

Samples ll'ere analyzed as per EPA 
l\·kthod rcquin:111,:nts . 

Initial calibration criteria were met. 

5 of 12 
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Region I Data Review Worksheet Other lnorganics hy l'SEI'.\ 23208/300.0/410.4 and S\I -t500'.'ill3-Bll/-t500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

No qualification ifn:covery between 
85-115% 

ICY/CCV a) %R > 115% tlag detected results ··r 
b) %R <85% flag detected results ··rand 
nondetectcd results ··ur 

1) If sample result is< I Ox contaminant 
concentration and between LOD and LOQ. 

Blanks raise result to LOQ and flag ·'lJ" 
(Method. Field. 2) lfsarnpk result is <\Ox contaminant 
Equipment, concentration and 2 LOQ flag --u·· 
Rinsate, etc.) 

3) Sample result 2 I Ox contaminant 
concentration: no qualification required. 

lCBs/CCBs 
Evaluate absolute values do\\ n to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

No qualilication ifn:con:ry bdm:cn 80-
115 11 ,, 

a) '':.,l{---:8[)1
!11 lbg detected rc•sults ··rand 

I.CS 11011dcll.:ci1:d 11.'Sllll:i .. l :r 
h) %R > 1 15% flag ,k:tected results --r 
c) '½,R < I O'J-·,, tlag detected results --r and 
nonude,kd 11.'Slllls --re 

4% ~RPD. RPD >4% flag dclected results ··r 
Lab Duplicalt: and nondetected results "lJJ'' 

. . 

Field RPD <:: 30% when detects for both duplicates 
Duplicates are 2:QL for wakr 

AMEl' Job No. 7!103110000.0300.**** 
Laboratory SDG: LI007928 

Samples affected Qualifications 

lCVs \1crc within acceptance limits. 

Total alkalinity II as not detected in 
the preparation blanks. 

lCB/CCBs 11ere anal~zed every 10 
samples I\ ith no detections. 

I CS l'c','(I\ c'I \ II a, I\ ithi11 ;icc·,pt.111cc· 
Cl'ltCl'lll , 

Sample (il'-IU-01-009-F was 
analyzed in duplicate for total 
alkalinity. RPO was within 

. acceptance criteri_a . . . 

<' · . : 

Sample GDUP-052710-F was 
collected as the field duplicate of 
s;irnplc CiP-10-01-019-F. RPO \\'as 
11 ithi11 acco.:ptam:o.: crilo.:i-ia. 

c, of 12 
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Region I Data Review Worksheet Other lnorganics hy llSEP.-\ 2320B/300.0/4l0.4 ant.I S:\l 4500'i113-Bll/4500N02-H 

Project: Shepley's Hill Landfill Supplemental ltnestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) No qualification required if recovery 
between 86-116%. 
2) If background concentration is greater than 
4x lhe spike concentration qualification is not 
required 
%R< 86% flag detected results ··rand MS was performed on sample GP- I 0-

MS/MSD nondetected results ··ur- 01-009-F. % reco\'ery \las ll"ithin 
'¼,R > 116% flag detected results ·-r acceptam:e criteria. 
%R<l0% flag detected results ··rand 
nondeteckd results ·•R'" 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as ,,ell) 

Positive results reported above the LOD but 
Total alkalinit) ,,as detected in all 

Compound 
below the LOQ should be considered 

associated samples at concentrations 
Quantitation 

estimated and be !lagged ··r above the method reporting limit of 
2.0 mg/L. 

I J Appropriate method. 
(h crall 2) "1aluatt: an~ analytical prnhlcms 11·ith 
halualion ol" labrn'alur~ results. No a,mmalics. 
I )iJl,l :;J l:\.ilu.i!L' ,,m1pli11g ,·1-ruis - licld 

contamination. sample hold times. 

T bl 5 N "t t Chi "d a e ~. 1 ra c, on e,an u ae ,y d S If t b USEPA 300 00 
Review 

Acceptance Criteria 
Items 

Complete SDG file . 
a. Sample data package including case 

Data narrative; QC data and raw data: 
Completeness . · b. Shipping and receiving documents. 

c. A II lab records of sample receipl. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Tcmpcrn\u1 c -::6°C 

3) Sample delivery documentation. 

I) 28 days. preservation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(Nitrate-N)(EPA Method 300.0) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007928 

Samples affected 

All required· deliverables were present 
·in 'the-data.package. · 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
Tli..: labu,·atur:, sampk r..:..:cipt and h>g 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

7 of 12 
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Project: Shepley's Hill Landfill Supplemental Innstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) r 2: 0.99 for chloride. sulfate and nitrate. 
linear calibration 

Initial Analytes with low r <0.99 llag detected 

Calibration results ··J'" and nondetected results ··ur 
2) Use professional judgment if not enough 
points were used for curves. Determine if 
system imprecision or bias 

No qualification if recovery between 

ll'V/l'CV 
90-110% 
a) %R > I I 0% llag detected results ·-r 
b) ¾R <90% flag detected results ·-rand 
nondetected results ··ur 

I) If sample result is <!Ox contaminant 

Blanks concentration and bct11ecn LOD and LO(). 

(Method. raise n:sull 10 LO() and flag ·-u·· 
Field. 2) I I' sample result is< I Ox contamirwnt 
l·.quiprncnt. concentration and...: LO() llag "l I" 
l{i11,;1lc'. CIC) _,) Sampk 1\"ul1 : I lh. con1,1111in,1nt 

conccnlralion: no qtwlilicalion required. 

ICBs/CCBs 
Evaluate absolule values down to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

' 
I) No qul)lific~tion if recovery b_elween ~0-
110% 

, • a) %R<90% flag detected results "J" and 

LCS nondetectcd results··\ Ir' 
b) %R >110% llag detected results ·-r 
c) %R < I 0% flag detected results ··r and 
nondetected results "R .. 

ll Chloride Rl'D < 18°1,,: 
Lab Duplii;ate 2) Nilralc RPO <15%: 

3) Sulfote RPO <20% 

I) RPD::: 30% when detects for both samples 
Field 

arc 2: LOQ for water 
Duplicates 

ArVIEl' Job No. 780380000.0300.**** 
Laboratory SDQ: LI 007928 

Samples affected Qualifications 

Initial calibration criteria \\ere met. 

lCVs were \\ithin acceptance limits. 

AMEC U qualified 
the detected sulfate 
result from sample 
GP- I 0-06A-074-F. 

Sull\1tc at ,1 com:cntration ol'0.27 
because the sample 
concentration was 

mg/L \\ as ddcctcd in the nwthod less than I 11:-. the I ligh 
hh111!,; associ,ll~·d II ilh thc arm I~ ,is oi' rvl B conccrlli',llion . 
s,1111pks li·om lhis Sl)(i. /\ I{ lrnnl;1111in,1tio11 

d..:1..:ctcd in 
preparntion bl,ml,;) 
reason code was 
applied. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

. . .. 
LCS recoveries were within 
acceptance criteria 

"oRl'Ds 11cn: \\ i1hin acccplarH:c: 
criteria. 

Sample GDUP-052710-F was 
collected as the field duplicate of 
sample GP-10-01-019-F. RPDs were 
within acceptance criteria. 

8 of 12 
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Region I Data Review Worksheet Other lnorganics hy l'SEI'.\ 2320B/300.0/4IOA .ind S:\I 4:i00:"1113-Bll/4:i00!'li02-B 

Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications 

Items 

I) No qualitication required if recovery 
bet\Neen 40-151 % for chloride, 80-122% for 
nitrate, and 60-140% for sulfate. 
2) If background concentration is greater than MS/MSD was performed on sample 

MS/MSD 4x the spike concentration qualification is not GP-I 0-01-009-F. The recoveries 
required were \\ithin acceptance crih.:ria. 
Qualil) only results in the spikcd samplc. 
(Qualil)' results for samples collected at same 
local ion but di flering depths as \I e II) 

The nitrate result from sample GP- I 0-
AMEC .I qualified 

Compound 
Positive results reported above the LOO but 06-074-F was detected and reported 

these results with a 
Quantitation 

below the LOQ should be considered bel\1een the LOD and the LOQ . This 
TR (trace level) 

estimated and be flagged ·T result \1as J qualified by the 
n:ason code. 

laboratory. 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
E,·aluation of laboratory results. No anomalies . 
Dala 3) b :Jluate sampling errors~ lie Id 

contamination, sample hold times. 

Table 6. Ammonia and Nitrite hv Standard Mdhods 4500NH3-BH/4500NO2-B 
Review 

Acceptance Criteria 
Items 

Complde SDG lik. 
a. Sample data package including case 

Data narrative. QC data and fa\,\ dala. 
Completeness b.-Shipping and receiving documenls . 

c. All lab records of sample receipt, 
.. preparation a~d.ana_lysis. 

. . 

l) Sampk cuslod~ documt:ntalion. 

coc 2) Temperature ::;6°C 

3) Sample delivery documentation. 

I) 28 da) s. prescl'\ cd with I 12SO➔ Lo pl 1,2 

Holding Times (Ammonia) 
(HT) 2) 48 hours, chemical preservation not 

required (Nitrite) 

I) r ~ 0.995 
Initial 2) Use protessional judgmenl if not enough 
Calibration points were used for curves. Determine if 

system imprecision or bias 

ICV/CCV 
No qualification if recovery between 
90-110% 

!\MEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI 007928 

Samples affected Qualifications 

All required deliverables \\ere present 
in the data package. 

Cool~r te111~ratures upon arrival at 
Alpha were withiri acceptance 
criteria. 

The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
lransport. 

The samples were analyzed and 
preserved as per EPA IV!cthod 
requirements. 

Initial calibration criteria 11cn.: met. 

ICVs were within acceptance limits. 

lJ of 12 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and bet\.\cen LOD and LO(). 
raise result to LO() and tlag ··u·· 

(Method. Field. 2) If sample result is < I Ox contaminant Ammonia and nitrite were not 
Equipment, concentration and ;:,: LOQ flag --u-- detected in method blanks . 
Rin~ate. etc.) 

3) Sample result ;:,:[Ox co1m1111inant 
concentration; no qualitication required. 

Evaluate absolute values do" n to the LOD. 
ICB/CCBs ,,ere analyzed every 10 

ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 
samples with no detections. 

LCS 
No qualification if recovery between 80- LCS recoveries were within 
120% for ammonia and 90-1 I 0% for nitrite. acceptance criteria 

Sample GP- I 0-01-009-F was 
Lab Duplicate I) RPD!,20% analyzed in duplicate. %RPDs were 

within acceptance criteria. 

Sa111pk ( ii )l.d'-IJ:52710-1 \\i.l:,i 

Field 
I) RPI)::: 30~·i, collecl<.:d as th..: lidd duplicutc or 

Duplicates sampk GP-10-01-019-F . i\mmonia 
Rl'D was high al I 24°i,. 

I) No yualilicatiun n.:4uired ir n:covcry 
bel\\een 80-120% (ammonia) and 85-115% 
(nitrite).: 

-· 2) If background concentration· is greater tharr - MSs·we'te performed on sample GP'-
MS/MSD 4x the spike concentration qualification is not 

required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Positive results reported above the LOO but 
Compound below the LOQ should be considered 
Quantitation 

estimated and be flagged ·-r 

i\MEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007928 

10-01-00CJ-F. The rcco\'cries \\Crc 

within acceptance criteria. 

The nitrite result from sample GP-10-
01-039-F and ammonia results from 
samples GP-I 0-0l-019-F and GP-I 0-
01-029-F were detected and reported 
b..:t1H:en the LOD and the LOQ. 
These results were .1 qualified hy the 
laboratory. 

10 of 12 

Qualifications Bias 

AMIT J qualilieJ 
the dc'l<'l"tl'll 
a111111u11ia rc·s1ilts 
l'i'u111 "1111pl..: (ii'-
I 0-0 I -0 I 9-F and its 

l lnknm\ n 
licld duplicate 
GD! ll'-0527-01-F 
I\ ith .in I, ( duplic,11c 
poor ,1gree111ent) 
reason code. 

AMEC J qualified 
the nitrite and 
ammonia results 

Estimation 
from these samples 
with a TR (trace 
levt:I) reason code. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 
I) Appropriate method. 

Overall 2) Evaluate any m1aly1ical problems with 
Evaluation or laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

T bl 7 Ch a e em1ca 10 xve:en D eman d (COD) b USEPA 410 4 ,y 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative. QC data and rnw data. 
Compldem:ss b. Shipping and receiving documents. 

c. All lab records ofsamplt: r.:ceipt, 
preparation and analysis. 

I) Sample custOd) documcntation. 
CO(' 2J Temperntun: g i°C 

3) Snmpk deli1 er: docu111c111a1ion. 

1 lolding ·1 imcs 
1K days, rn:scrved ,, ith I 12S( >-I to rl 1<1 

(IIT) 

Initial 
r;;, 0.995 for a valid calibration curve 

Calibration 

.. No qualification if recovery between 

·ICV/CCV 
80.-12Q% . . . 
a)'°/4,R > 110%.tlag· dete~t~d· result~ ;,f · · 
bJ %1{ <90'}u llag Jt:tectcJ 1'1:sults ··r aml 
nondetected results "UJ" 

I) If sample result is < I Ox contaminant 
concentration and between LOD and LOQ. 

Rian ks rai,c rc·s1ilt to 1.0() :mJ 11.ig "l !" 
(Method, Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and~ LOQ tlag ··u·· 
Rinsate, etc.) 

3) Sample result;,: I Ox contaminant 
concentration: no 4ualitication required. 

Evaluate absolute values down to the LOD. 
ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 

LCS 
No qualification if recovery between 95-
105% 

AMEC Joh No. 780380000.0300. 0 "* 
Laboratory SDG: LI 007928 

Samples affected 

All required ddiverabl.:s w.:re present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Rcccipl and 
l.1,g-in Checklist indicates that 
,u111plc inH:grit: 11 as 111aintai 11cd 
durin~ lran,port 

Samplcs ,,crc analyzcd as pt:r EPA 
r-.kthod requirements. 

Initial calibration criteria were met. 

ICVs were within acceptance lir~its. 

COIJ was not detected in associated 
method blanks. 

ICB/CCBs \\.:l'I! amilyze<l ev<:1) 10 
samples with no detections. 

LCS recovery was within acceptance 
criteria. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualilications Bias 

Items 

Sample GP- I 0-01-009-F was 

Lab Duplicate 
20% 5RPD, RPO >20% !lag detected results analyzed in duplicate by the 
'·J'" and nondetected results '·Ur laboratory. Both results were 

reported as not detected. 

RPO ::o 30% when detects for both duplicates 
Sample CiDUP-052710-F was 

Field 
are 2'.QL for water 

collected as the field duplicate of 
Duplicates sample GP-10-01-019-F. RPO was 

within acceptance criteria. 

1) No quali tication required if recovery 
between 80-120%. 
2) If background concentration is greater than 

MS was performed on sample GP-10-4x the spike concentration qualification is not 
MS/MSD required 01-009-F. The recovery was within 

Qualify only results in the spiked sample. 
acceptance criteria al I 07%. 

(Quality results for samples collected at same 
location hut differing depths as \\·ell) 

I) lnstrumenl level concentrations should be 
less llwn lhe linear range. Quality detected 
n:sulis 11 ilh rnncc·nlrations gri::1ti:r than thi: I h, lahorntor) .I qualili.:d COi) ,1\MIT .I qualili..:d 
1,()1) ·-i-- ri:sults d..:h:ch:d h<.:111'<.:<.:n thi.: 1.01) and th.: COD ri.:sults ( ',1111pouml 
2J I h, r,poi·1c:d LlJ() should not ht.: bclo11 th..: thi.: UH.). I h..: ,1ni.:c1..:d samples ar..:: lium 1h..:sc sampks Es1i11rn1ion 

()uantitatiun lowest IC..\L standard concentration. GP- I 0-01-039-F and GP-I 0-06-079- 11 ith a TR ( trace 
3) Positin: results repo11cd above the LOO F. level) reason code. 
but bclu,, thi.: 1.UQ should be considered 
estimated and be !lagged ··r 
I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. :,ample hold times . . .. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

l 
,\ 

/ lfJ. 

Melanie Roshu 
Environmental Chemist 

AMEC Joh No. 780380000.0:W0.**** 
Laboratory SDG: LI 007928 
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REVIEWED BY: 

tJ~~ 
Denise King 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and 11 Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 7 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
May 27 and May 28, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. 
The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on May 28, 2010 and 
assigned sample delivery group (SDG) number L 1007997 upon receipt. Alpha analyzed the samples for 
dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A, total alkalinity 
using SM 23208, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen demand (COD) 
using US EPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplementa' 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e le amp e IS I L' t 

Lab Sample Number Sample Date Field ID Comments 

LI 007997-0 l 5/27/2010 GP-I 0-01-059-F 
LI0.07997-02 . 5/27/2010 GP-10-0 l-069-F 
LI007997-03 5/27/201-0 . GP-10-01-075-F 
LI 007997-04 5/28/2010 GP-I 0-09-021-F MS/MSD 
LI 007997-05 5/28/2010 GP- I 0-09-031-F 
LI 007997-06 5/28/2010 GDUP-052910-F Field Duplicate ofGP-10-09-031-F 
LI 007997-07 5/28/2010 RB-052810-U Rinsate Blank 

Tabl 2 S I S e am p e tatus 
Data Sample Receipt 

Validation Matrix Preservation Temperature Laboratory 
Level 

Data Quality Two sample coolers 
Altia Ana lytical Review using As requ ired by were received on 

Automated Aqueous 05/28/20 IO at 8 alkup Drive 
Data Review method temgeratures of 3 .5 and Westborough, MA 0 158 1 

(ADR) 3.6 C. 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007997 

SDG 
Number 

LI007997 
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Region I Data Review Worksheet Other lnorganics hy llSEP.\ 2320B/300.0/410.4 and Si\l .t500Nll3-Bll/.t500NO2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 3 Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Completeness 

coc 

1 lol<ling Time 

Initial 
Calibration 

2"J Source 
lnitiiil 
Calibration 
Verification 
(ICY) 

Acceptance Criteria 

I) Complete SDG file. 
a. Sample data package including case 

narrative. QC data and raw data. 
b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis. 

I) Sample custody documentation. 

2) Temperature :S6°C for soils. 
3) Aqueous sample preserved to pH<2 . 
4) Sample delivery documentation. 

I) J\4ueous sample 180 da) s if preserved to 
pH<2 
2) Hg - 28 days In analysis 

11 Corn:<.:! c,ilih1.11ion sla11da1·ds. /\I least:; 
standards points not forced through zero. 
are required for linear calibration. r:=:0 .995 
(EPA Method 6010/6020/7470). 

2) r2 2'.0.995. 4uadratic calibration (at least 6 
points. not fo rced through zero) 

I) Following the calibration. 
2) 90-110% recovery (EPA 60 I 0/6020) 
3) 75-89% recovery, J qualily detects and 

'UJ quality nondetects .. 
4) ·] l 1-125% recovery, J qualify detects. 
5) 80-120% \'CCO\Cl) (EPA 7➔70) 
6) RSD <5% for the replicate 

1) CCV using mid and high level standards; 
analyzed after every IO samples and at the 
end of batch. 
2) Cum:.::nlrations 80-120'}0 (i.::PA Method 
7470) and 90-110% of expected value (EPA 
Method 60 I 0/6020). 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 
Sample was preserved with HNO3 to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity \\US maintained during 
transport. 

The samples were analyzed within 
holding lime . 

Initial calibrntion md established 
criteria. 

ICY met acceptance criteria. 

Continuing 
Calibration 
Verification 
(CCV) 

a) CCV >120% (EPA Method 7470) or All CCV recoveries were within 
110% (EPA Method 6010/6020): J quality acceptance limits. 
detects, no qualification is necessary for 
non detects. 
b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020): J qualify detects; 
UJ quality non detects. 
c) CCV outside 65-135%, reject data 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007997 

Qualifications Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down to the LOD. 
Blunks 2) If sample result is < !Ox contaminant 

lMethod, concentrntion: tlag --u·· 
Field. 3) Sample result ?: 1 Ox contamirnmt 
Equipment. concentration; no qualiflcation 
Rinsate. etc.) required. 

Initial I) ICB and CCB after every ten samples or 
Calibration every batch whichever is greater. 
Blanks and 2) Evaluate absolute values down to the 
Continuing LOO. 3) Sample results < I Ox blank 
Cal ibrnt ion sumple. U qualify det<::cts 
Blanks 4) Sample results > I Ox blank level, no 
(lCB/CCB) action required. 

I 111erclcmc11t I) No qualitil:alion n:quired if recover~ 
ch.:cks bi.:t\\ ccn 80-120%. 
I< 'S-A'I( ·s- aJ";,R" 80° ·0 Ila~ <leh:cll.!J results --rand 
/\B 1m11dcic'Clcd 1c·sulls "( Jr 
l11sl1'11111c1ll b I O 11R . · 120'1" llag d...:lcctcd I csuf IS ".I" 

performance c) %R< 10% t1ag dctccled results ··rand 
check nondctectcd results " R .. 

Laboratory I) LCS acct:plancc li111its 80-120'(•;,_ mcthod 
Control requirements ( EPA Method 
Sample/ 6010/6020/7470) 
Laboratory a) %R<80% !lag detected results ··rand 
Control nundclectt:d results "UJ" 
Sampl.e b) %R>l20% tlag detected results --r 
Duplicate c) %R<l0% flag detected ·results "J" and 
-(LCS/LCSD) nondetected results "R" 
Rcco,cry Qualify all ass0ci.ih.:d samples . 

I) RPD $ 30% (waters); S: SO% (soils) 

Field 
a) If exceeds RPD limit: J qualify detects, 

Ouplicat<:: 
UJ quality non detects. 
bl If one result :.- LOQ and other ND: .I-

Rl'D 
deleetions. UJ quality non Jctecls 
2) ± LOQ for results 5 5x th<:: LOO 

MS/MSD RPO 5 20% 
RPO 

/\MEC Joh No. 780380000 ,0300.**** 

Laboratory SDG: LI 007997 

Samples affected Qualifications Bias 

Dissolved sodium (26.6 µg/L) was 
detected in the method blank ussm:iated The associated sample 
with the analysis or samples from this concentrations were 
SDG. more than 10 times the 

blank concentrations: None 
Dissolved calcium ( 16. l ~1g/L). therefore, data usability 
dissolved manganes.: (0. 19 µg/L). and is not adversely affected 
dissolved sodium (21.8 µg/L) wen: by the blank results. 
detected in rinsate RB-052810-U. 

The associated sample 

No metals detected in the lCD/CCBs 
concentrations were 

associated with these samples, excl!pl 
more than IO times the 
blank concentrations: None 

calcium ranging from 35 to 104 111g/L then:forc. data usability 
in all CCBs and ICB. is not adversely atlected 

by the blank results. 

ICS-i\/lCS-/\B l'c'w1·crics 11c'11.: 11 i1 hin 
accc'plancc· li111i1 s. 

The LCS/l.CSO reco\'eries were ll'ithin 
acceptance limits. 

·= .. • " 

Sample GDUP-052810-F was collected 
as the field duplicate ofsa111ple GP-10-
09-031-F. RPOs \\ere within 
m:cept.im:.: criteria. 

RPDs were within acceptance criteria. 

.. 
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Project: Shepley's Hill Landfill Supplemental Im·estigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-1 ). 

2) Quality results in th,;: batch or of similar 
type. 
3) lfbackg1ound concentration is >4x spike 

MS/MSD were performed on sample 
MS/MSD concentration qualification is not required 

Recovery a) Recoveries < I 0% J qualify detects. R 
GP- I 0-09-021-f- with acceptable 

quality non detects 
recoveries. 

b) Recoveries <80% llag d<!lected results 
··rand nondetected results ··ur 
c) Recoveries > 120% tlag detected n:sults 
"J" 

I) Acceptance limits are 75-125%. 

2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 
The PDS recoveries were \-Vithin 

Digestion a) Recoveries < I 0% J quality detects. R 

Spike (PDS) qualify 11011 detects acceptance I im its. 

h) Rt:co\cries < 75'}i, llag detected results 
··rand nonddc,h:d 10::sulls ··ur 
cl Rcc1l\ nics > 125°,, !lag dcll.:clcd results 
··r 

The 0/4,D for the SDs performed 1\erc 
The dctecte<l 

I) Once per <ligcslion batch ( l::I' A 6000 magnesium. manganese. 
series) within acceptance lirnils. except for 

and potassium 
Serial 

2) :::10'!1,, for analytcs with concentration 
dissohe<l magnesium ( 12%). <lissohcd 

eoncentralions were None 
Dilution 

>50timcs LOQ 
mangancse ( 14%). and dissoh e<l 

<50 times the LOQ. 

3) %0>10% flag dt:tected results ·r potassium ( 13%) in the SD performed 
Data usability is not 

on sampk GP-10-09-021-F. 
adversely affected. 

I) Instrument lel'e l concentrations should 
be less than the linear dynam"ic rahge The laboratory _J qualified metai results .. 
(LDR). . . detected between the LOD !Ind the AMEC J qualified these 
a) Qualit\ detected results with I.OD The affected samples :ind rcs111is with a TR (lrncc 

Compound 
concentrations greater than the LDR ·'r analytes are: arsenic from samples GP- level) reason code. 
2) The reported DL (LOQ) should not be 10-01-069-F, GP-10-01-075-F, GP-10- unless they were Estimation 

Quantitation below the lowest ICAL standard 09-021-F. GP-10-09-031-F, and previously U qualified 
concentration. GDUP-052810-F; and calcium. sodium due to blank 
a) Positive results reported ahovc the LOD and manganese from sample RB- contaminal ion. 
but below the LU() should be considered 052810-U. 
estimated and be llagged --r 

Metal results from samples GP-10-01-
I) Appropriate method. 059-F. GP-10-01-069-F. and GP-10-01-

Overall 2) Evaluall: any analytical problems with 075-F lrnve elevated detection limits 
Evaluation of laboratory resu Its. due to dilutions required by the high Not warranted. None 
Data 3) Evaluate sampling errors - field concentration target analytes. The 

contamination, sample hold limes. requested reporting limits were not 
achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI 007997 

4 of 12 



ameC ·, 
August 11, 2010 l>issohctl "clals hy l SEP.\ :\lcthot.l (,020.\ 

Region I Data Review Worksheet Other lnorganics by L'SEI' .\ 232118/300.11/410.4 ant.I S!\I 4500N113-Bll/4500NO2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria Samples affected Qualifications Bias 
Items 

Complete SDG tile. 

a. Sample data package including case 
Data narrative. QC data and raw data. All required deliverables \\ere 
Completeness b. Shipping and receiving documents. present in the data package. 

c. Al I lab records of sample receipt. 
preparation and analysis. 

Cooler temperaturt:s upon arrival 

I) Sample custody documentation. at Alpha were within acceptance 

2) Temperature <S6°C 
criteria. 

coc The laboratory Sample Receipt 
3) Sample delivery documentation. 

and Log-in Checklist indicates 
that sample integrity was 
maintained during transport. 

. 
Holding Times 14 days. preservation not required (EPA Samples were analyzed as per 
(HT) Method 23208) EPA Method requirements. 

Initial 
r? 0 995 for all-.alinit) lim:ar calibrnti()l1 

Initial calibl'atinn nikl'ia 11.:rc 
C,ilihration t\11,1lytcs "ith low r !lag dl'lcc1c·d results ··r 

llll' l. 
anJ 11i,11dc1<:ct..:d results --1 ;r 

No qualilication if recO\ <:I') betw.:en 
85-115% 

ICVs \\ere within acc1.:ptanci; 
ICY/CCV a) %R > 115% flag detected results ·-r 

b) %R <85% flag detected results --rand 
limits. 

nondetected results ''UJ" 

. . · I) If sample .result is .<!Ox contaminant . . 
concentration and between LOO and LOQ. 

Blanks raise result to LOQ and flag --u·· 
(Method. Field. 2) If sample result is< I Ox contaminant Total alkalinity was not detected 
Equipment, concentration and ~ LOQ flag ''U" in the preparation blank. 
Rinsate, etc.) 

3) Sample result ?)Ox contaminant 
concentration: 110 quiilificnlion required. 

Evaluate absolute values do\\'n to the MDL. 
ICB/CCBs \\ere anal) zed every 

ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 
10 samples with no detections. 

No qualification if recovery between 80-
115% 
a) %R<80% tlag detected results "J" and 

LCS recovery was within 
LCS nondetected results ''UJ" 

b) %R >115% flag detected results ··r acceptance criteri,1. 

c) %R < I 0% tlag detected resu Its "J" and 

I nondetected results "R'" 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 007997 
5 of 12 



ame 
August 11, 20 IO llissoh ctl \let a ls hy l SEI'.\ \!dhoti <,OZO.\ 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

Samples GP- I 0-09-021-F was 4% sRPD, RPO >4% flag detected results ··r 
I .ah Duplicate and nondetected results ··ur analyzed in duplicate for total 

alkal inily. RPO was high at 8%. 

Samplt: CiDI JP-052810-F 1rns 
Field RPD <S 30% when detects for both duplicates collected as the field duplicalc of 
Duplicates are 2':Q L for water sample GP- I 0-09-031-F. RPDs 

were within acceptance criteria. 

I) No qualification required if recovery 
between 86-1 16%. 
2) If background wncentration is greater lhan 
4x the spike concentration qualification is not 
required 
'½,R< 86% flag cktectecl results ··rand l'vlS was performed on sample GI'-

MS/MSD nonclekch::cl results ··ur 10-09-021-F. •~,;, rcco1cr~ 11as 
%R ..._ 116°/4, llag tktcctcd results ··r 11 ithin acccptrn1cc crilcria. 
"•nR< I ll"i, llag dc1t:c1cd rcsults ··rand 
nonuL·lcctccl results .. IC 
Vu,il1l ) 1111!~ r.:suhs in th.: ~pil,..:d sampk. 
(Qualifi n:sults for s,1 mples collected at same 
louition hut differing depths as well) 

Positil'c rcsulls n:pmteJ above the LOD bul 
Total alkalinil~ 11as detected in all 

Compound 
below the LOO should be considered 

associated samples at 
Quanlitation 

estimated rmd be llaggcd ··r concentrations above the melhod 
reporting limit of 2.0 mg/L. 

.. 

O Appropriat\! method .. . • . 

Overall 2) Evaluate ariy analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

T bl 5 N' a e 1tra te, Chi 'd 01'1 e,an u a e 1y ' dS If t b USEPA30000 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

AMEC' Joh No. 780380000.0300.***"' 
Laboratory SDG: LI 007997 

Samples affected 

All required deliverables \\ere present 
in the data package. 

Qualifications Bias 

AMEC J qualified 
the detected total 
alkalinity result 
from sample GP- I 0-
09-021-F with an E 

Non-Directional 

(duplicate poor 
agreement) reason 
cock. 

Qualifications Bias 

c, of 12 



August 11, 2010 Dissohcil "ctals hy l'SEI'.\ .\lcthod 6020.\ 

Region I Data Review Worksheet Other lnorganics h~· t:SEP.\ 2320B/300.0/410.4 and S" 4500i'ill3-Rll/4500:\02-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documt:ntation. 

2) Tcmperntun: ::;6°C coc 
3) Sample delivery documentation. 

I) 28 days. preservation not required 
Molding (Chloride. Sulfate) (EPA Metho<l 300.0) 
Times ((IT) 2) 48 hours. prcsi:n ation not required 

(Nitrate-N)(EP/\ Method 300.0) 

I) r ~ 0.99 for chloride, sulfate and nitrate, 
linear calibration 

Initial Analytes with low r <0.99 lfag detected 

Calibration results '·r and nondetecled results ··ur 
2) Use professional_iudgment if not enough 
points were used for curves. Determine ii" 
s,·stcm imprcdsion or hias 

No qualilicalion il"n.:wwry h<.:l\\ccn 
90-1 I O'!·•i, 

ICV:CCV a) '!,.,R ~ I 111°« llag d..:1cc1..:d n:sul1s ··r 
h) "11R 'JO"u lhlg d<.:i<:L0 lcd 1,·s ulh --r a11d 
non<l<.:tcet<.:d results "'Uf' 

I) tr samplc result is < I Ox contaminant 

Blanks concentration and b<.:t\\c..:n LOO and LO(.). 

(Method. raise result to LO(.) and llug ··u·· 
Field, 2) lf sample result is< I Ox contaminant 
Equipment, concentration and ~ LO(.) flag ··u·· 
Rinsate, etc.) 3) Sample n:sult 2:IOx contaminant . 

'• .. 
c6ncentration; no qualification required_ ... 
.. . . . .. 

ICBs/CCBs 
Evaluate absolute values down to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

I) No qualilication if recovery between 90-
110'!,, 
a) %R<90% llag detected results ··J" and 

LCS nondetected results ··ur 
b) ¾R >I 10% tlag detected results ·T 
c) %R <10% flag detected results ··rand 
nondetected results ··R·· 

I) Chlori<lt: RPD --:: t 8%; 
Lab Duplicate 2) Nitrate RPD < 15%: 

3) Sulfate RPO <20% 

AMEC Joh No. 780380000.0300. **** 
Laboratory SDG: LI 007997 

Samples affected Qualifications 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The h1boratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per El' A Method 
requirements. 

Initial calibration criteria were met. 

ICVs ,,·ere II i1hi11 au:L·pla11cc li111ils. 

Chloride. nitrate. and sullate 1H:n: not 
detected in the method blanks 
associated with samples from this 
SDG. 

: . . . 
.. .. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

LCS recoveries were within 
acceptance criteria 

%RPOs were within acceptance 
criteria. 

Bias 

7 of 12 



' amec 
August 11, 2010 Dissohcd ,1ctals hy l SEI'.\ ,1c1hod <,020.\ 

Region I Data Review Worksheet Other lnorganics h,· l 1SEI'.-\ 2320B/300.0/410.4 and S~I ~SOONll3-Bll/~SOON02-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications 

Items 

Sample GD\JP-052810-F was 
Field I) RPD :S 30% when detects for hoth samples collected as the field duplicate or 
Duplicates are :=". LOQ for water sample GP- I 0-09-031-F. RPDs were 

within acceptam;e criteria. 

I) No qual i Ii cation required if recovery 
AMEC .1 qualified bt:twt!en 40-151 % tor i:hloride. 80-122% for 

nitrate. and h0-140% for sulfate. the dt!tected nitrate 

2) Ir background conct:ntralion is greater than MS/MSD was performed on sample result lrom sample 

MS/MSD 4x the spikc concentration qualiflcation is not GP- I 0-09-021-F. The recoveries GP- I 0-09-021-F 

required were within acceptance criteria. with a Q (MS/MSD 

Qualify only results in the spiked sample . 
except for nitrate MSD at 71 %. recovery not within 

(_Quality results for samples collected at same 
control) reason 

location hut differing (.kpths as \\ell) 
code. 

Compound 
Positive results n:ported above the LOO but 

No chloride. nitrate. or sulfate results 
belo\\' the LOQ should be considered 

Quantitation 
estimated and b..: llagg..:d ··r n::ported he\\H::en LOD and LOQ. 

Nitrate r..:sults li-0111 samples (jl'-10-
I) /\ppr11pri;1tc· lll l' lhnd lll-ll6l/-F. (ii'-lll-01-07 .,-F. (il'-lll-

Over.ill 
2) h aluate ,111) un,il~ tic.11 prohl..:ms with 09-021-F. (.jf'-10-09-031-F and 

haluation ol" 
lahoralo r~ resul ts . GDUP-052810-F and chloride result 

Not \I arrnnt..:d. 
Data 

3) E,·aluatc sampling nrors - 11eld from samph:: GP-10-01-075-F have 
contami11alio11. samrk: hold times. dcvatcd dct..:ction limits due to 

dilutions required to quantitutt! the 
results within the calibration ra1111e. 

T bl 6 A a e mmoma an 1ne >Y an ar et 0 s - -d N"t ·t b St d d M h d 4500NH3 BH/4500NO2 B 
Review 
Items· 

Acceptance Criteria 

Complete SOU lik. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Co 111 p leteness b. Shipping and receiving documents . 

..:. /\II lab records or srnnplt.:: n::ccipt. 
pn.:paratilln and anal~sis. 

I) Sample custody documentation. 

coc 2) Temperaturc :S6°C 
3) Sa111plt.:: delivery documentation. 

I) 28 days, preserved with H2SO4 to pH<2 
Holding Times (Ammonia) 
(HT) 2) 48 hours, chemical preserYation not 

required (Nitrite) 

/\MEC Joh No. 780380000.0300.**** 
Laboratory S DG: LI 007991 

: ' 
.. 

Sam1>les aff~cte.d -: . . . Qualifications 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were v\ithin acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates !hat sample 
integrity was maintained during 
lransoorl. 

The samples were analyzed and 
preserved as per EPA Method 
rt!quirements. 

Bias 

Low 

Non..: 

Bias 

8 of 12 



August 11, 2010 Dissohcd "ctals hy l "SEI'.\ "ctholl (,0ZOA 

Region I Data Review Worksheet Other lnorganics hy l'SEP.\ 23208/300.0/410.4 :mt.I S'\I 4500:\'113-811/4500",O2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) r 2: 0.995 
Initial 2) Use prolessionaljudgment irnot enough 
Calibration points were used for curves. Ot:termine if 

system imprecision or bias 

ICY/CCV 
No qualification if recovery betwet:n 
90-110% 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and bel½een LOO and LOQ. 
raise result to LOQ and !lag .. u,· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and 2: LOQ !lag "LJ"' 
Rinsute. etc.) 

3) Sample result 2: I Ox contaminant 
concentration; no qualification required. 

ICBs/CCBs 
E,aluatc uhsoluh.: vulucs down to the LOO. 
Evaluate IC8s/CCBs that bracket samples. 

I CS 
No qu,ililicatiun ii'n:c1ncr~ h.:111ccn 81)-
l::!0°., liH ,1111111u11i,1 and <)(1-I IO''., li,r 11i1rilc' 

I .ah Duplicate I) RPD:;;20'\;, 

-Field i> Ri>i:> :s 30'.Jlo . Duplicate~,-

I) No qualification required if recovery 
between 80-120% (ammonia) nnd 85-115°/., 
(nitrite). 
2) If background concentration is greater than 

MS/MSO 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as well) 

/\Ml::T Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007997 

Samples affected Qualifications Bias 

Initial calibration criteria were met. 

ICVs \\ere within acceptance limits. 

Ammonia and nitrite were not 
detected in method blanks. 

ICB/CCBs m:re analyzed cv<:r) 10 
sumplcs with no detections . 

I.CS r.:w1.:rics 11.:1c II ithin 
,1cccp1a11 c.: crilcri;1 

Sample GP-10-09-021-F was 
analyzed in duplicate. %Rl'Ds ll'cre 
ll'ithin ucceplance crih:ria. 

Sample GOUP-052810-F was 
collected as the fidd duplicate of 
sample GP- I 0-09-031-F. The nitrite 
RP.D was within acceptance. criteria. No qualification 

None The ammonia RPD at 77.3%.was warranted . . .. . · .. 
outside acceptance criteria. but the 
ammonia results from both samples 
were below the QL of 20 mg/L. 

MS was performed on sample GP- I 0-
09-021-F. The recoveries were 
within acceptance criteria. 

'! of 12 
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August 11, 2010 Dissolnd ,ittals hJ I SEI'.\ .\lcthod <,020.\ 

Region I Data Review Worksheet Other lnorganics hy liSEP.\ 2320B/300.0/4I0.4 ands" -IS00:\113-BII/-ISOO!W)2-ll 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

The nitri te result from sample GP-10-
0 I -075-r and ammonia from samples 

Compound 
Positive results reported above the LOO but GP- I 0-09-021-F. GP-I 0-09-031-F. 
beloll' the LOQ should be considered and GDUP-052810-F were detected 

Quanlitation 
estimated and be flagged 'T and reported between the LOO and 

the LOQ. These results were J 
qualified by the laboratory. 

I) Appropriate method. 

O,·erall 
2) Evaluate any analytical problems with 

EYaluation of 
laboratory results. 

No anomalies . 
Data 

3) Evaluate sampling errors - field 
contamination. sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 
Review 

Acceptance Criteria 
Items 

Complete SD< i tile. 
a. Sample data pad.age including case 

Dala 11,11-r,11 i, e. ()C data ,111d ra11 dnta 
<. ·on1pkleness h. Shipping and I ecci, ing documrnls 

e. i\11 lah I eeur ds ur sa111ple receipL 
preparnlion and anal) sis. 

I J Sampk cuslod) dm:umcntation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

.. 
' 

Hofding Times 
28 days. preserved with H2S04 to pH<2 (HT) 

Initial 
r ::> 0.995 for a valid calibration curve 

Calibration 

No qualification ifn::covery between 

ICY/CCV 
80-120% 
a) %R > 110% tlag detected results "J'" 
b) %R <90% flag detected results ··r and 
nondetccted results "lJJ'" 

AMEL' Joh No. 780380000.0300.**** 
Laboratory SDG: L 1007997 

Samples affected 

.-\II required delivernhks 11en: prescnl 
in the dala p,1ckage. 

Cooler t..:mperatures upon arrival at 
Alpha 11en: 11 ithin acceptnnct.: 
criteria. 
The h1horatory Sample Receipt and 
Log-in Checklist indicates that 
sample.: integrity \las maintaim:d 
during transport. 

Sainples·were·analyzei:l as pet EPA 
Method requirements. 

Initial calibration criteria were met. 

ICVs were within acceptance limits. 

Qualifications Bias 

AMEC J qualified 
the nitrite and 
ammonia results 

Estimation 
from these samples 
with a TR (trace 
level) reason code. 

Qualifications Bias 

. ·. 
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Region I Data Review Worksheet Other lnorganics hy t:SEPA 232118/300.0/410.4 and S\I 4500Nl13-Bll/4500:\O2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is< I Ox contaminant 

Blanks 
concentration and hel\1een LOD and LOQ. 
raise result to LOQ and !lag ··u'· 

(Method, Field, 2) If sample result is <I Ox contaminant 
Equipment. concentration and 2'. LOQ !lag '·U'' 
Rinsate. etc.) 

3) Sample result 2'. I Ox contaminant 
concentration; no qualification required. 

ICUs/CCBs 
Evaluate absolute values dmrn to the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

LCS 
No qualification if recovery between 95-
105% 

Lah Duplicate 
20% ~RPO. RPO >20% !lag detected results 
··r and nondeti:cted results --ur 

Field RPD :S 30% when dt:tcd~ for both duplicates 
Duplicates arc :C:QL for waler 

I) No qualification required if recover) 
between 80-120%. 

: •' 2) If background concentration is greater than 

MSTMSD 
4x the spike concentration qualificatiqn is not 
required 
Quality only results in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as well) 

I) Instrument level concentrations shoult.l he 
less than the linear range. (,.)ualily dcH.:cteJ 
results with concentrations greater than the 
LOO 'T 

Compound 2) The reported LOQ should nol be below the 
Quantitation lowest r'c AL standard concentration. 

3) Positiv<; results reported above the LOO 
but below the LOQ should be considered 
estimated and be flagged ·-r 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 007997 

Samples affected Qualifications Bias 

COD \\'as not detected in associated 
method blanks. 

ICB/CCBs ,rere analyzed every I 0 
samples with no detertions. 

LCS n:covery was within arceptance 
criteria. 

Sample GP-10-09-021-F was 
analyzed in duplicate by the 
laboratory. Ooth results were 
reported as not detected. 

Sample (ii )t I l'-ll52X I 0-F "~1, 

rnllcctt.:d as th..: lkld c..luplicat.: or 
sample (iP-10-09-031-F . The RPD al 

No qualilication 
200°1., was outsid.: acccpt:mcc criteria. None 
hut lhe COi> r..:sull li'rnn sample GP-

11 arrnntcd. 

I 0-09-031-F at 9 rng/L wus below the 
QL o1"20 mg/L. 

MS ~as performe:ct on sample GP-10-· 
09-021-( The r"ccovcry was within. 

. . , 
u..:ccplanct.: crik1 iu al I 06'lo. 

The laboratory J qua lilied COD AMEC .I qualified 
results detected between the LOO and the COD results 
the LOQ, The affeckd samples arc: from these sampks Estimation 
GP-10-01-059-F and GDUP-0528 I 0- with a TR (trace 
F. level) reason code. 

11 of I:! 
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Region I Data Review Worksheet Other lnorganics h~- l'SEP.\ 23208/300.0/410.4 and SM -l500NH3-BH/4500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) Appropriate mi:thod. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

Melanie Roshu 
Environmental Chemist 

REVIEWED BY: 

dl~ -~ l(,,,..,a 
Denise King 
Environmental Chemist 

. ' . 

AMEC Job No. 780380000.0300.**** 
Laboratory S DO: LI 007997 
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August 11, 2010 Total and Dissohcd "ctals hy l 'SEP.\ .\lclhod <,020Al<,0I0H 

Region I Data Review Worksheet Other lno.-ganics by l'SEP.-\ 300.0/-U0.4 and S:\I 4500;'1113-IUl/4500'.'.O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/5JI0C/2320B/2540C"/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 3 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
May 27, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples 
were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on May 28, 201 O and assigned 
sample delivery group (SDG) number L 1007999 upon receipt. Alpha analyzed the samples for the following: 
total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A; 
hardness by USEPA Method 60108; total alkalinity using SM 23208; chloride, sulfate, and nitrate using 
USE PA Method 300.0; chemical oxygen demand (COD) using US EPA Method 410.4; total organic carbon 
(TOC) using SM 531 QC; ammonia using standard method (SM) 4500NH3-BH; nitrite using SM 4500NO2-B; 
sulfide using SM 4500S2-AD; and, total dissolved solids (TDS) and total suspended solids (TSS) using SMs 
2540C/2540D. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, iri 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o. 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S I L' e 1e amp e 1st 
Lab Sami,·1e Nuniber · 

L l 007999-0 l /02 
LI 007999-03/0-l 
LI 007999-05 

Tabl 2 S e ampe a us I St t 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

/\MEl' Job No. 780380000.0300.**** 
Laboratory SDG: LI 007999 

.- Sample .D?•te . Field ID : 

5/27/2010 SHM-10~07-052710:.U/F 
5/27/2010 DUP-052710-F/U 
5/27/2010 RB2-0527 I 0-U 

Preservation 
Sample Rcl·ei pt 

Temperature 

As required by 
One sample cooler was 
received on 05/28/20 I 0 

method 
at a temperature of 4°C. 

I of 14 

Comments 

MS/MSD 
Field Dupli..:ale of SHl\1-10-07-052710-U/F 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive L1007999 
Westborough, MA 01581 



August 11, 2010 ·1 otal :md Dissolnd ,tcrals h1· l SEI'.\ ,tcthod (,020.\l<,0I0B 

Region I Data Review Worksheet Other- lnorganics hy lfSEPA 300Jl/410A and S\I 4500'\ll3-Hll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\l>/53I0C/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Total and Disso ved Metals by USEPA 6020A and Hardness by USEPA 6010B 
Review 
Items 

Data 
Completeness 

coc 

I lolding Time 

Initial 
Calibration 

2nd Source 
Initial 
Calibratiori 
Verilication 
(ICY) 

Acceptance Criteria 

I) Complete SDG file. 

a. Sample data package including case 
narrative. QC data and raw data. 

b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature 'S6°C for soils. 

3) Aqueous sample preserved to p11<2. 

4) Sample delivery documentation. 

1) Aqueous sample 180 days if presern:d to 
pl 1<2 

2) I lg - 28 da) s Lo anal~ sis 

I I Correct rnlibralion standards. At least 3 
standards points nol forced through zero. 
nre required for linear calibration. r":::0.995 
(EPA Melhod 6010/6020/7-170). 

2) r1 2'.0.995. quadratic calibration (al least 6 
points, not forced through zero) 

I) Following the calibration. 

2) 90-110% recov_ery_(EPA 6010/6020) 

3) 75-89¾ recovery, J qualify detec_ts and 
UJ qualify nondetects. · 

4) 111-125% recovery, J qualify detects. 

5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

I) CCV using mid and high level standards; 
analyzed a Iler every 10 samples and at the 
end of batch. 

2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 
Method 6010/6020). 

Samples affected 

All required delin:rablcs 11el'e present 
in the Jat.i package. 

Cooler temperatures upon arrival at 
Alpha were 1vithin acceptance criteria. 

Sumple was preserved with HNOJ to 
pH<2. 
The Chain or Custmly is intact. 

The laboratory Sampl.: Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed 11 ithin 
hulding Lime. 

l11i1ial calibra1in11 met established 
crite l'ia. 

!CV met acceptance criteria. 

Continuing 
Calibration 
Verification 
(CCV) 

a) CCV >120% (EPA Method 7470) or All CCV recoveries were within 
I I 0% (EPA Method 6010/6020): J quality acceptance limits. 
detects, no qualification is m:cessary for 
non dclccls. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020); J qualify detects; 
UJ qualify non detects. 

c) CCV outside 65-135%, reject data 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 007999 

2 of 14 

Qualifications Bias 
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August 11, 2010 Total i1ml Dissohcd :\lctals b~· l 'SEP.\ :\lcthod (1020.\/(,0IOB 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410.-1 and Si\1-1500"'113-Bll/-1500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -15tlOS2-,\U/53IOC/2320B/25-IOCm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down to the LOD. 
Blanks 2) lrsamplt: result is <I Ox contaminant 
(Method. concentration: !lag ··u·· 
Fidel, 3) Sample result :2:I0x contaminant 
Equipment. concentration: no qualification 
Rinsate. de.) required. 

Initial I) ICB and CCB atler every ten samples or 
Calibration every batch" hiche,·er is greater. 
Blanks and 2) Evaluate absululc, alucs down lo the 
Continuing L()J), 3l Sample results< lllx hlank 
C(ilibr.itinn sampk. l I qua I ii~ dclccls 
Blanks -l) Sam pk n:sulls :,.. I llx hlun~ k, cl. no 
(ICII (Till uctiu11 rcqui1·L:,I. 

I nlerelemenl I) No qualification required irrcrnvery 
checks bct\\ een 80-120'¼,. 
ICS-A/ICS- a)¾R< 80'¼, flag dctectcd results "J" c111d 

AB nondetected results ··ur 
Instrument b) %R > 120% flag detected results --r 
performance c) %R<I0% llag deteckd results "J" anJ 
check nondetecte!,l results "R'' 

Laboratory l)'LCS acceptance limits 80--120%, method 
C'nntrol requirements (EPA Method 
Sample/ 60 I0/6020/7470) 
Laboratory a) %R<80% flag detected results ·•rand 
Control nondetected results "UJ" 
Sample b) %R> 120% tlag detected results ''J" 
Duplicate c) %R<10% tlag dcteclcd rcsulls --rand 
lLCS/LCSO) nondetected results "R .. 
Recovery Quality all associated samples. 

I) RPD ~ 30% (\\'aters): ~ 50°/4, (soils) 

Field 
a) If exceeds RPD limit: .I qualit)1 detects, 

Duplicate 
UJ quality non detects. 
b) lfone result> LOQ and other ND: J-

RPO 
detections. ll.l qualify non detects 
2) ± LOQ for results~ Sx the LOQ 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG: LI 007999 

Samples affected Qualifications Bias 

Total aluminum (2.31 µg/L), total 
calcium ( 14.4 r1g/L). total manganese 
(0.16 µg/L). and total sodium (21.9 
µg/L) were detected in the method 
blank associated with the analysis of 

The associated sample samples from this SDG. 
concentrations were 

Dissolved sodium (26.6 r1g/L) was more than IO times the 

detected in the method blank associated blank concentrations: None 

with the mrnlysis of smnplcs from this therefore. data usahi Ii ty 

SDG. is not adversely afli::ckd 
by the blank resu I ts. 

Total Arsenic (0 .17 r1g/L). total calcium 
( 13 .6 µg/1,, ), and total manganese ( 0. 2 
r1g/L) were detected in rinsate RB2-
052710-ll. 

The associated samph: 

No metals detected in the ICB/CCBs 
concentrations \\·cre 

associatcd ,, ith these samples. exccpt mon: than IO limes the 
blank coneen1rations: None 

calcium in all CCBs and ICB ranging 
Jh,'rcli, rc. Jata usabilit) 

hc1,,ecn :;5 pg I. Ill I ll7 pg I.. 
is not .id\CrsL:l y a\Tcctcd 
h: ihc bh111k rcsulb . 

ICS-A/ICS-AB rccovcrics were \\'ithin 
acceptunce limits. 

. 

The LCS/LCSD recoveries were within 
acceptance limits. 

Sample DUP-052710-U/r \\'as 
collected as the field duplicate of 
sample SHM-10-07-052710-U/F. No qualification 

None 
RPDs were \\' ithin acceptance criteria, warranted. 
except for lead. Roth lead results "·ere 
below the LOQ. 

3 of 1-l 



amec·., 
August 11, 2010 ·101,11 and Dissohed .\lctals by l'SEI',\ \lcthml (,020A/(,OIOB 

Region I Data Review Worksheet Other lnorganics h) l'SEPA JO0Jl/410.-1 and Sl\l -1500Nll3-BH/4500:'1:02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-.\D/53IOC/2320R/25-tOC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

.. 

Review 
Acceptance Criteria 

Items 

MS/MSO RPO:,; 20% 
RPO 

1) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-1). 

2) Qualify results in the hatch or of similar 
type. 
3) If background concentration is >4x spike 

MS/MSD concentration qua)ification is not required 
Recovery a) Recoveries <10'1-i, .I quality detects. R 

qualili non dckc1s 
h) Recmerics <80% tlag detected n.:sults 
--,r- and nondcteclcd ll'Slll1s .. l! .J" 
cl lfrl'(l\ c ri..:s "I ::'0"\, Ila~ dekc1ed results 
··r 

I) J\cceplance limits are 75-12511/0. 

21 Qua lit~ r.::sults in the batch or of similar 
type. 
3) If background concentration is >4:x spike 

Posl concentration qualification is not required 

Digestion a) Recoveries <JO% J qualify detects, R 
Spik~ (POS) qualify non. detects . '• 

b) Recoveries <75% flag detected results 
'•f' and nondetected results ·'lJ.I" 
c) Recoveries> 125% flag detected results 
··r 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI007999 

Samples affected 

The RPDs for total and <lissolv.:d 
arsenic (30%/21 %). total and dissolved 
calcium (35%/30'½,). total and dissolved 
iron (82%/115%), total and dissolved 
manganese (28°/4,/28%) het\\een MS 
and MSD performed on sample SI IM-
10-07-052710-U/F \lert: above 
acceptance cr iteria. 

Total arsenic ( I 29%MS ). total calcium 
( 132%MS). total iron (550%/230%). 
and total manganese ( I 32%MS) 
recoveries in the MS/MSD performed 
on sumple SHM-10-07-052710-U ,,ere 
outside the QAPP specified limits. 

Dissolved arsenic (46%MS). dissol ved 
calcium (143'(',,MS). <lissol\cd iron 
(670%/ 180%). dissolved manganese 
( l'12"';l\'IS). and dissoll..:d sudium 
( 12(,"ul'vlS) rccmcrics in the MSiMSI) 
rc rli, m1.:d 011 s:1111pk SI lr--1-111-117-
052710-F II en: outside Q/\1'1'-spc.:ilied 
limits. 

The l'DS n:coverics \\Cl\ : \\ ithin 
acceptance limits, except for total 
manganese (200%), dissoln.:d urscnic 
(156%), dissolved calcium (162%), 
dissolved iron (174%). and dissolved· 
manga,iese (320%)-011 sample SHM-10-· 
07-052710-ll/F. 

4 of 14 

Qualifications Bias 

AMEC J quulilkd the 
dett:c!t:<l resu Its for 
these metals from 
srnnples SHM-10-07-
052710-U/F and its Non-
field duplicate DUP- Directional 
052710-U/F \\ ith a Q 
(RPO \\:.ts not within 
control limits) reason 
code. 

The background 
concentrations of all 
anulytes. except 
dissolved sodium, are 
outside QAPP-speeified 
limits were more than 
4x the spike 
concentration. AMEC J 

High 
qualilied the dissoh ed 
sodium result from 
sampk SIIM-10-07-
0:-::'710-1' and its lickl 
durl ical.: I H ! l'-052710-
I· 11 ith a() (fVIS-MSI> 
recover~ not wilhin 
conlrol) reason code. 

AMEC .I qualilic<l the 
detected results for 
these metals from 
sample SHM-10-07-
052710-U/F and its 
tie!d duplicate D.UP• 

High .. .. 
052710-U/F with a P 
(PDS recovery noi 
within control limils) 
reason code. 



August 11, 2010 Total and Dissoh·cd Metals h~ l'SEP.\ \lethod 6020.\/(,0IOH 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410.-1 and S\I -1500Nll3-Bll/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-,\D/5310C/2320B/25-I0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

AMEC J qualified the 
detected total arsenic, 
iron. and manganese 

The %D for the SDs performed were results from samples 
outside acceptance limits: total and SHM-10-07-052710-U 

I) Once per digestion batch ( EPA 6000 dissolved arsenic ( I 2%/19%). total and and DUP-052710-U and 

series) dissolved calcium ( 12%/ 15%). total and the detected dissolved 
Serial 

2) :SI 0% for unal}ies with concentration 
dissolved iron ( I 3%/14%). total lead arsenic. calcium. iron. 

None 
Dilution ( 13%), dissolved magnesium ( 19%). magnesium. manganese. 

>50times LOQ 
total and dissolved manganese potassium. and sodium 

3) %0>10% tl □g detected results ··r ( 12%/21 %). dissolved potassium from samples SHM-10-
( 16%). total nickel ( 11 %). and 07-052710-F and DUP-
dissolved sodium ( 19%). 052710-F with an A 

(SD% difference not 
within control limit) 
reason code. 

I) lnslrument level concentrations should 
he kss than the linear dynamic rnngc 
(LDR). The h1horator) .I qualilied metal 1·esulls AMEC .I qualilicd these 
(J) (..)ualilY detected results II ith tktcCIL·d hct11ec11 the 1,()1) and thc results ll'ilh a TR (llal'L' 
rnncenlralions great<:r than the I .DR '".I" 1.0(). ·1 he arkcted ,.irnrks and k1·el) l'L'.ison code. 

( 

0

lllllJl(ll1l1d 21 I he rep(lrlL'd DL (UJ(J) should not he anal) tes an;: k.id from sample S 11 M- unl..:ss thcy were Estimation 
()uanlilatiun helm,· the low..:st !CAL standard I 0-07-052710-F and m,mganese. preYiously l I qualilied 

concentration. cak:ium. and arsenic from sample RB2- due to hlank 
a) Positive n.:sults reported ahon-: the 1,()1) 052710-U. contamination. 
hut below the LO() should he considered 
estimated and be llaggeJ ··r 

Samples SHM-10-07-052710-U/F anJ 
1 ) Appropriate metho~. DUP-0527107F/U hnve elevated 

Overall 2) Evaluate any analytical problems with · -detection 'limits for alf analytes due ·to · 
. ·~o ·q!lali_ficatiol). :· . 

Evaluatfon of laboratory results .. . . · the dilutions required by the high· · -None .. 
Data )) Evaluate sampling errors - lield concentrations of target analvtes. The 

warranted. 

contamination. sample hold times. requested reporting limits were not 
achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample Jata package incluJing case 

Data narrnth·e, QC data and ra11 data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

coc 1) Sample custody documentation. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L 1007999 

Samples affected 

All required Jcli\·crables \1..:re present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were ll'ithin acceptance 

5 of 14 

Qualifications Bias 
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August 11, 20 l O Total :ind l)issolnd .\lclals hy l SEP.\ :\lclhotl <,020 .. \/(,0IOB 

Region I Data Review Worksheet Other lnorg:inics hy l'SEPA 300Jt/-ll0.4 and SM -1500Nll3-BH/4500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/53I0C/2320B/25-I0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
2) Temperature :S6°C 

3) Sample delivery documentation. 

Holding Times 14 days. preservation not required (EPA 
(HT) Method 2320B) 

I) If sample result is <I0x contaminant 
concentration and between LOD and LOQ. 

Blanks raise result to LOQ and flag ··u·• 
(Melhod, Field. 2) If sample n::sult is < I Ox contaminant 
Equipment, concentralion and 2: LOQ flag ··u·· 
Rinsate. etc.) 

3) Samplt:: result 2: I Ox contaminant 
concentration: no qualification required. 

No qualilication if recovery between 80-
115% 
a) %R<80% llag detectcd results ··rand 

LCS nonddccicd results ··lJr 
h) %,R >115";, flag ddc-cted rcsults ··r 
C) 0 .. R 0 • 1(1",, llag dc·lc"clcd IL'Slllt, --r ,ind 
lll>lldctc·c.:IL·d rc·sults •·I{ .. 

Lab Duplii.:atc 
4% ~RPD. Rl'D >4% llag detected results ··r 
and nondetcckd rcsulls --ur 

Field RPO :S 30% when detects for both duplicates 

Duplicat~s ¥e ~QL for water 

.. ,• 

' 
I) No 4ualilicalio11 rc4uired il' recovcr) 
belween 86-116%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
n::quired 
";,R< 861

_•;, lbg ,ktcctcd results --rand 

MS/MSD nondetected results ··ur 
%R > 116% llag detected results ··r 
%R<l0% flag detected results ·'J'' and 
nondeteclcd results ··R·· 

Quality only resLJlts in the spiked sample. 
(Qualify resLJlts for samples collectcd at same 
location but differing depths as well) 

AMIT Job No. 780380000.(B()0.**** 

Laboratory S DG: LI 007999 

Samples affected Qualifications Bias 

criteria. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

Totul alkalinity \I as not detected in 
preparution blank. 

LCS 1\ :cowry ,,as II ilhin m:ccptancc.: 
i.:ritcria. 

Sampk SIIM-IIJ-07-052710-U 11,1s 
anal) zed in duplicate lt,r tolal 
alkalinit). Rl'D 1n1s II iLhin 
acceptanct: criteria. 

Sample DUP-0527 I 0-U was 
collected as the field dLJplicate of 
sample SHM-10-07-052710-U. ,RPD -· 
~as with_in accept~ce cri!er!a. . " . . .. . . 

AMEC J qLJalitied 
the detected tota I 
alkalinity result 
from sample SI IM-

i\lS ,1,1, 1ic11i,rn1cd 1111 sample SI li\1- I 0-07-05~7 I 0-l.1 

I 0-07-052710-U. 'Yo recovery was and its field Low 
low at 49%. duplicale DUP-

052710-ll with a Q 
(MS recovery not 
within control) 
reason code. 

r, of 14 
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August 11, 2010 Tot.ii anti llissoh cd \lctals hy 1 ·sEP,\ '.\lcthml <,020.\/MIIOB 

Region I Data Review Worksheet Other Inorganics hy l SEP,.\ 300.0/--110.4 and S'.\I --1500'1113-Bll/--l:i00:-.;02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation --t500S2-,\D/53IOC/2320B/25-UIC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples arrected 

Items 

Positive results repo11ed above the LOD but 
Total alkalinity ,, as detected in all 

Compound 
below the LOQ should be considered 

associated samples at concentrations 
Quantitation 

estimated and be llagged ··J" above the method reporting limit of 
2.0 mg/L. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results . No anomalies. 
Data 3) Evalm1te sampling errors - field 

contamination, sample hold times. 

T bl 5 N"t t Chi "d a e I ra e, Ori e, an u a e IY d S If t b USEP A 300 00 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Darn narrali\ c. ()C: data and ra11· data. 
Compktcness b. Shipping and l"l'Cciving documents. 

c. All lah n:, ords or s.11nplc n.:n:ipt. 
pn:pa1 at ion and anal~ sis. 

I) Sample custody dornmentation. 
COl' 2) Temperature ::,6"C 

3) Sampk: deliver) documentation . 

I) 28 days, presenalion nol requin:d 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
tii:nes (HT) 2)' 48 hours, preservation noi required 

(Nitrate-N)(EPA Meihod 300:0) 

I) r 2. 0.99 for chloride. sulfate and nitrate. 
linear calibration 

Initial Analytes with low r <0.99 flag detected 

Calibration results ··J" and nondetected results --ur 
2) Use protessionnl judgment if not enough 
points ,,ere uscJ li.ir rnn ~,. Determine ii' 
system imprecision or bias 

No qualification if recovery between 
90-110% 

ICY/CCV a) %R > I 10% llng detected results ·T 
b) %R <90% flag detected results ".I" and 
nondetected results ··ur 

AMEC Juh No. 780380000.0300.**** 
Laboratory SDG: LI 007999 

Samples affected 

All rcquin:d ddiH:rables ,,ere present 
in the data package. 

Cookr tc111pcratun.:s upon nrri\'al at 

Alpha ,~ere within acceptance 
criteria. 
Tiu: laboratory samplc receipt and log 
in checklist indicates that sample 
integrity II as maintained during 
transport. 

The samples were analyzed and 
preserved as.per EPA Method 

: requir~meots. 

Initial calibration criteria were met. 

JCVs were \\ithin acceptance limits. 

7 of 14 

Qualifications Bias 

Qualifications Bias 

.. .. 
.. .. 



ameC·'" 
August 11, 2010 Total and lli.~solntl "ctals hr l 'SEP.\ .\lclhod (,020.\/MII0B 

Region I Data Review Worksheet Othc.- lnorganics hy l'SEPA 300.0/-H0.4 aml S.\I -4S00N113-Bll/4S00N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -4S00S2-.. \D/S3t0C/2320B/2S-40C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Blanks 
(Method, 
Field, 
Equipment, 
Rinsate. etc.) 

ICBs/CCBs 

LCS 

I .ab Duplicate 

Field 
Duplicates 

MS/MSD 

Acceptance Criteria 

I) If sample result is < I Ox contaminant 
concentration and between LOO and LOQ. 
raise result to LOQ and flag '"U'' 
2) If sample result is <IOx contaminant 
concentration mid 2: LOQ flag --u--
3) Sample result 2: I Ox contmninant 
concentration; no qualitication required. 

Evaluate absolute values down to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

I) No qualification if recovery between 90-
110% 
a) %R<90% flag detected results "J" and 
nondetected results ··UJ" 
b) ¾R >110% flag detected results --r 
c) •!,-;,R <10% llag dctt::ctcd results --rand 
nonJctcctcd results .. R .. 

I) Chloride RPD < 18%: 
1) Nitrate RPO <15%: 
3) Sulfolc RPD <20'¼. 

1) Rf'!)~ 30% \\'hen detects for hoth sample~ 
are 2: LOQ for water 

I) No qualification required if recovery 
between 40-151% for chloride, 80-122% for 
nitrate, and 60-140% for sulfate. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
Quality only results in the spiked sample. 
(Quality results for samples collt:cted at same 
location but differing depths as well) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L 1007999 

Samples affected 

Sulfate at a concentration of0.27 
mg/L was detected in the method 
blank associated with the analysis of 
samples from this SDG. 

ICB/CCBs were analyzed every 10 
samples with no detections. 

LCS recoveries were within 
acceptance criteria. 

'1/,,Rf'Ds \\ere \I ithin m:ceptam:e 
criteria. \,·ith the exception of sulfate 
(21 °lo) bc1wcrn MS/IVISD pcrfonncJ 
on sample SIIM-10-07-052710-lJ. 

· Sample DUP-05271b-U/F was 
· coliected aflhe field duplicate of ·· · 

sample SJJM-10-07-52710-lf/F. 
RPDs were within acceptance criteria 
except for nitrate at 4 7 .6%. Both 
results were below LOQ. 

MS/MSD \\'as performed on sample 
SHM-10-07-052710-U. The 
recowries were low for chloride 
(25%/25%) and sulfate (55%MSD). 

8 of 14 

Qualifications 

The associated 
sample 
concentrations were 
more than 10 times 
the blank 
concentrations: 
there fore. data 
usability is not 
adversely n ffected 
by the blank result. 

/\MIT .I qualil1cd 
thc dr.:tcclr.:d sulli1tc 
1.:,ult lio111 ,:1111pk 
SIIM-10-07-
052710-U and its 
licld duplicatc 
Dl /P-052710-l I 
\\'ith a Q (MS/MSD 
RPD not within 
control) reason 
code. 

Nn qunlificntion 
11arranled. 

AMEC .I qualified 
thc d<ctecled 
chloride and su I fate 
results from sample 
SI-IM-I 0-07-
052710-l/ and its 
field duplicate 
DUP-052710-U 
with a Q (MS/MSD 
recoveries not 
within control) 
reason code. 

Bias 

None 

Non­
Directional 

None 

Low 



August 11, 2010 Total and Dissohcd i\lctals hy l'SEP.\ .\lcthod <1020.\/(10108 

Region I Data Review Worksheet Other lnorganics h~ l'SEPA 300.01➔ 10.4 and S:\I 4500'.'.113-Bll/4500:'l:02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53tOC/2320H/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

AMEC .I qualilh:d 

The nitrate results from samples 
these results \.I ith a 

SI-IM-10-07-052710-U and DUP-
TR (trace level) 

Compound 
Positive results reported above the LOD but 

052710-U \I ere detected and reported 
reason code. unless 

Quantita1 ion 
below the LOQ should be considered 

betwet:n the LOD and tht: LOQ. 
they were Estimation 

estinrnted and be flagged ·-r 
These results were J qualified by the 

previously U 

laboratory. 
qualilied due to 
blank 
contamination. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
E\ aluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

T bl 6 A a e mmoma, I n e, an u I e 1y an ar e 0 s - - -d S lfid b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Act'eptance Criteria 
Items 

Cornplele SDG file. 
a. Sampk data package including e,1se 

I )ala narrative. ()C data and raw data. 
( ·umplctcness b. Shipping and n.:ccil'ing doeurnL·nis . 

c. All lab records of sample reccipl. 
preparation and analysis. 

I) Sample custody docurnt:ntation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

' . . ·1) 28 days, pre·served With H2S04 fo pH<2 
(Ammonia) 

1-lolding Times 2) 48 hours. chemical preservation not 
(I-IT) required (Nitrite) 

3) 7 days, preserved w/ zinc acetate and 
NaOI-I (Sulfide) 

l)r<':0.995 
Initial 2) Use protessionaljudgment if not enough 
Calibration points were used for curves. Determine if 

system imprecision or bias 

ICY/CCV 
No qualification if recon:ry between 
90-110% 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007999 

Samples affeded Qnalili,·ations Rias 

i\11 required ckli1cr;ihks ll'erc prcsrnt 
in ih..: dul,1 pack,1g..: . 

Coulc1· tempcrnturcs upon arrival at 
Alpha ll"t:re within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
inlegl'it~_was maintained during 
tran~pott: 

The samples were analyzed and 
preserved as per El' A Method 
requirements. 

Initial calibration criteria were met. 

ICVs were within acceptance limits. 

9 of 14 
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August 11, 2010 Total and Dissolnd :\lctals hy l'SEP.\ :\lcthod 6020.\/(,0IOB 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/4!0.4 and S:\I -151Hl'\ll3-Bll/-1500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-,\IJ/53I0C/2320B/25-I0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Ir sample result is< 1 Ox contaminanl 

Blanks 
concentration and between LOD and LOQ, 
raise result to LOQ and flag "\J" 

(Method, Fkld. 2) If sample result is <I Ox contaminant 
Equipment, concentration and ;:,- LOQ flag ··LJ" 
Rinsale, etc.) 

3) Sample result ;:,-(Ox contaminrn1t 
concentration: no qualification required. 

ICBs/CCBs 
Evaluate absolute values down to the LOO. 
Evaluate ICBs/CCBs that bracket samples. 

No qualification if recovery between 80-

LCS 120% for ammonia. 90-110% for nitrite. and 
75-125% for sullidc. 

Lab Duplicate I) RPD:s:20% 

Field 
11 Rl'D:.: :;0° .. 

I )uplicatc:s 

I) No qualilkation n:quin:d if' recove r) 
hctween 80-120",;, (a111111011ia). 85-115% 
(nilritc), and 75-125'1/., (sullide). 
2) lfbad:.ground concentration is greater lhan 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualily only n.:sults in the spiked sampk. 
(Quality results li1r sampks collected at same 
location but djffering depths as well) · 

. -. .. , 

Compound 
Positive results reported above the LOO but 
below the LOQ should be considered 

Quantitation 
estimated and be flagged "J" 

I ) Appropriate methou. 

Overall 
2) LI .1lu.1l<: illl) an.JI) ti<.:al prubkms II i1h 

Evaluation of 
laboratory results. 

Data 
3) Evaluate sampling errors - tie Id 
contamination, sample hold times. 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: LI007999 

Samples affected Qualifications Bias 

No analytes detected in method 
blanks. 

ICB/Cl'Bs were analyzed every 10 
samples ll'ith no detections. 

LCS recoveries were within 
acceptance crilcria 

Smnple SI-IM-10-07-052701-U was 
analyzed in duplicate for ammonia 
and nitrite. %RPDs were ~ithin 
acceptance criteria. 

Sample Dl .IP-052710-ll was 
colleclcd as the licld duplicak or 
sa1npk Sllt\l-l0-07-052710-ll. 
Rl'l)s 11.:1,· 11 ilhin a<.:cc:ptanc·c cl'ilc'1'ia. 

MS/MSDs 11 c1-c perlormeu on sample 
SI-IM-10-07-052710-U. The 
recoveries were within acceptance 
criteria. 

.. 

No positive results reported between 
LOO and LOQ. 

No anornulies. 
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August 11, 20 l O Total and Dissoh ell :\lctals hy l'SEP.\ :\lcthod <,020.\/60108 

Region I Data Review Worksheet Other lnorganics by lfSEPA 300.01410.4 and S:\I .:1500!':113-Bll/.:1500!'-02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1500S2-r\D/5310C/2320ll/25.:I0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total Organic Carbon (TOC) by SM 
5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG tile. 

a. Sample data package including case 
Data na rrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample rect:ipt. 
preparation and analysis. 

1) Sample custody documentation. 

coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

Holding Times 
28 days. preserved with H2SO4 to pH<2 

(HT) 

lniti,1I 
r ;- 0.995 li, r a, alid rnlihrali11n cu1·,·c 

Calibration 

No qualilicalion il'recmery betll'een 
80-120%, 

ICY/CCV a) %R "110'!/1 llag detected results ··r 
b) %R <90'\•,, llag dct..:ct.:d results --rand 
nondetccted results ··ur 

I) If sample result is< !Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
rai~e result to LOQ and tlag --u•· 

(Method, Field;. 2) if sai:nple result is ~I Ox _cont~i-~ant. 
·Equipment; 

concentration and i LOQ tlag "U" 
R insate. etc.) 

3 J Sample result ~ I Ox contaminant 
concentration; no qualification required. 

ICBs/CCBs 
Evaluate absolute values down to the LOO. 
Evahmte l<.'Bs/CCRs !hat bracket samples . 

LCS 
No qualification if recovery between 95-
105% (COD) and 90-110% (TDC) 

Lah Duplicate 
RPD .,; 20%, Rl'D >20% !lag detected results 
··r and nondetccted results --ur 

AMIT Job No. 780380000.0300.**** 
Laboratory SDG: LI 007999 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cookr k:mperatures upon arrival al 
Alpha w-ere within acceptance 
criteria. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples \\·ere analyzed as per EPA 
Method requirements. 

lnili,il c,ilih1·ation crilcria IIL'IT 111ct 

ICVs 11c1-..: 11ithi11 m:ccptancc limits. 

COD andTOC were not detected in · · . . 
associated m"ethod blanks. ·-· . ' 

ICB/CCBs were analyzed every IO 
samples with no detections 

LCS recoveries were \\'ithin 
acceptance criteria. 

Sample SIIM-10-07-052710-U was 
analyzed in duplicate by the 
laboratory. RPDs \\ere within 
acceptance criteria. 
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August 11, 2010 Total and Di.~soh cd ,1ctals h~· l SEP.\ \let hod 6020. \/(,0108 

Region I Data Review Worksheet Other lno,·ganics hy l'Sl-:l'A 300.0/-110.-1 and SI\I -1500~113-811/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/53IOC/2320B/25-IOC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance ancl DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Sample DUP-052710-U was 
Field RPD <:: 30% when detects for both duplic;ites col lectcd as the ticld duplic;ite of 
Duplicates are ::O:QL for w;iter sample SHM-10-07-052710-U. 

RPDs were within acceptance criteria. 

I) No qualilicution required ifrernver) 
between 80- 120%. 

MSs 11cre performed on sampk 2) If background concentration is greater than 
4x the spike concentration qualification is not SHM-10-07-052710-lJ . The 

l\1S/MSD required recoveries were within acccptm1cc 

Qualify only results in the spiked sample . 
criteria at I 02% (TOC) and I 06% 

(Qualify results for samples collected at same 
(COD). 

location but differing depths as ll'ell) 

1) Instrument level concentrations should be 
less than the linear range. Qualify detected 
resu Its with concentrations greater than the 
LOO "f' 

Compound 2) The reportt:d LOQ should not be bt:lcrn lhe COD and TOC' results were n:ported 
()u:.111lilal ion lowest ICAL standard concentration. as detected ubon: the LO(). 

3) Posilin: results reported above the LOI) 
hut h..:lo\\' th..: 1.0Q ,hnuld be rnnsider..:d 
eslimaied and he !lagged ··r 

I) Appropriate method. Sampb SHM-10-07-052710-l l/F 
(herall 2) Evaluate any m1alytical prohle111s ,vith and DU P-052710-Fil I have de1 ated 

No qualilirntion 
Llaluation of luboratory results. detection limits for l"OC due to the 

11 ,1rra111ed. None 
Data 3) L\ aluutc sampling errors - field dilutions requin:d by the sample 

contamination. sample hold times. matr ix. 

Table 8. Total Suspended Solids (TSS) by SM2540D and Total Dissolved Solids (TDS) by SM2540C 
Review 

. Acceptance Criteria ' · .Items . ' . 

Complete Sl)G file . 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records ofsmnple receipt. 
preparation and anal~ sis. 

I) Sample custody documentation. 

coc 2) Tt:mperature <S6°C 
3) Sample delivery documentation. 

Holding Times 
7 days from sampling to analysis 

(HT) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 007999 

Sa"8_pies _affected · " Qualifications ·eias .. 

All required deliwrables were 
present in the data package. 

Cooler temperatures upon arrival 
at Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity \I as 
maintained during transport. 

Samples were analyzed as per 
EPA Method requirements. 

12 of 14 
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August 11, 2010 Total and Dissolud \lctals hy l ·sEI'.\ ,1c1hod (,020_-\l(,0 I OB 

Region I Data Review Worksheet Other lnorganics by l"SEPA 300.0/-HOA and S\I 4500~113-Bll/4500:'ll02-R/ 

Project: Sheplcy's Hill Landfill Supplemental Investigation 4500S2-.\D/53tOC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is< I Ox contaminant 

Blanks 
concentration and bet\,een LOD and LOQ. 
raise result to LOQ and flag ··u•· 

(Method. Field, 2) If sample result is< I Ox contaminant 
Equipment, concentration and ;:: LOQ flag ··u·· 
Rinsate. etc.) 

3) Sam pit:: result ;:: IOx contaminant 
concentration; no qualification required. 

LCS 
No qualilication if recovery bet\,een 72-
121%: RPD<4'½. 

Lab Duplicate 
RPD <20% !lag detected results --rand 
nondetected results ·'Uf' 

Field Rl'D <: 30% when detects for both duplicates 
Duplicatcs ,ire __ ()I. li,r \later 

I) I nstrnment kvcl concentrations should be 
less than the linear range. Quality detected 
results with concentrations greater than the 
LOO ·r 

Compound 
2) The reported 1=-,OQ should not bt? below the 

Quantitation lowest !CAL standard concentration. 

3) Positive results reported above·the LOD 
but helo11 the LOQ should be considered 
estimated and be flagged ''J'" 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
E,·aluation of laboratory results. 
Data 3) Evaluate sampling errors - tield 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 

Laboratory S DG: LI 007999 

Samples affected Qualifications Bias 

TDS and TSS were not detected in 
associated method blanks. 

LCS recovery for TDS was within 
acceptance criteria. 

Sample SHM-10-07-052710-U 
was anulyr:ed in duplicate by the 
laboratory for TDS. RPD was 
within acceptance criteria. 

AMEC J qualified 
the detected TSS 
rcsull from s,1111pks 

Sampil: DlJl'-052710-U/F \las 
SI IM- 10-07-
052710-l! and its 

collected as the ticld duplicate of 
licld duplicalL" Non-Diru:tional 

s,11npk S 11tvl-10-07-0527 I O-LJ/1·. 
Dl!l'-052710-l_l 

·1 ss l{)'I) \1,\S high al l:<7°n. 
\\ ith ,111 1-: (pou1 
agreement bet\\cen 
duplicates) reason 
codc. 

TDS and TSS were reported as 
detected above the LOQ, · ; 

: 
, . 

' 
.. 

A laboratory duplicate was not 
performed for TSS due to No qualification 

None 
insulTicic·nt sampk I ulume 11a1 rnnkd 
available for analysis. 
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August 11, 2010 Total and Dissolnd Metals hy l 'SEP.\ \lcthod (1020 .. \/(10108 

Region I Data Review Worksheet Other lnorganics h~ l'SEPA 300.fl/-tlOA and S\I 4500:\'ll3-Bll/4500N02-ll/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53I0C/2320B/2540C/I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

Melanie Roshu 
Environmental Chemist 

. ,, 

/\MEC Jot, No. 780380000.0300.**** 
Laboratory S DG: LI 007999 
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REVIEWED BY: 

J,,,;_ ~ 
Denise King 
Environmental Chemist 
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Region I Data Review Worksheet Olhcr lnorganics hy l 'SEI'.\ 232118/300.0/4111.4 and Si\l 4500~H3-Bll/-t500'.'02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
June 1st, 201 O from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on June 1st, 2010 and 
assigned sample delivery group (SDG) number L 1008123 upon receipt. Alpha analyzed the samples for 
metals using United States Environmental Protection Agency (USEPA) Method 6020A, total alkalinity using SM 
2320B, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen demand (COD) using 
US EPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite using SM 4500NO2-B. 
Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1 . The 
associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F. Id S e 1e amoe IS I L' t 
Lab Sample Number :Sample Uate Field ID Comments 

LI008123-0I 6/01/20 I 0 GP-10-09-041-F MS/MSD 
Ll008_123-02 -. 6/01/2010 GP-1 Q-0~-.051-F 
L100~123-03. 6/01/2010 GP-10-09-06_1-F 
LI 008123-04 6/01/20 I 0 G DUP-060110-F Field Dupl icate ofGP-10-09-051-F 
LI 008123-05 6/01 /2010 RB-060 I I 0-U Rinsate Blank 

Tabl 2 S e amp e a us I St t 
Data Sample Rece ipt soc \ 'alillation Matrix Preservation Tempc rn turc Laboratory Number Level 

Data Quality 
One sample cooler was Attia Analytica l Review using As required by Automated Aqueous recei ved on 06/0I /2010 8 alkup Drive LI0081 23 

Oat.a Review method at a temperature of 4°C. Westborough. MA 01581 
(ADR) 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 
AMl-:C Joh No. 780380000.0300.* ** * 
Laboratory SDG: LI 008123 

I of 11 
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August 11, 2010 :\lctals h~ l 'SEI'.\ .\lcthod (,020.\ 

Region I Data Review Worksheet Other lnor~;rnics hy t:SEPA 23208/300.0/410.4 and S'1 4:i00:\113-Bll/4:i00NOZ-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 3 M t I b USEP A 6020A a e eas iy 
Review 

Acceptance Criteria 
Items 

I) Complete SDG tile. 

a. Sample data package including case 
Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving <..locumcnts. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature :S6°C for soils. coc 
3) Aqueous sample preserved to pH<2 . 

4) Sample delivery documentation. 

I) Aqueous sample 180 dn) s ii' prcsern;d to 
I lol<..ling Time p11<2 

2) I lg - 2R days lo ,malysis 

I) Cor1ccl c·;ilih1e1lio11 s1,1ml;inl,;. '\i fc;isl -~ 
slandurds points nol fon.:cd through zcrn. 

Initial arc n;quiri:d for lini:ar calibration. rc>0.995 

Calibration (EPA Method 6010/6020/7470). 

2) r2 2'.0.995. quadratic calibration (al least 6 
points, nol forced through zero) 

I) Following the calibration. 

2nd Source 2) 90-110% re.:overy (EPA 60 I 0/6020) 

Initial 3) 75-89% recovery, J qualily dekcts an~ 
Calibration ·UJ qualify nondetec!s. .. 
Verification 4) I rt-125% recove'ry'. J qualify-detects: 
(IC\/) 5) 80-120~~ IC:UJ\CI') (EPA 7470) 

6) RSD <5% for the replicate 

I) CCV using mid and high level standards; 
analyzed after every IO samples and at the 
end of batch. 

2) Cone.:ntrations 80-120''.o (El'A J\,ktho<..1 
7470) and 90-110% ofexpeeted value (EPA 

Continuing Method 60 I 0/6020). 

Calibration a) CCV >120% (EPA Method 7470) or 
Veri tication 110% (EPA Method 6010/6020): J qualify 
(CCV) detects. no qual i tication is necessary for 

non detects. 

b) CCV <RO¾ (EPA Method 7470) or 90% 
(EPA Method 6010/6020): J quality detects; 
UJ qualify non detects. 
c) CCV outside 65-135%, reject data 

/\MEC Job No. 780380000,0300.**** 
Laboratory SDG: LI 008123 

Samples affected Qualifications Bias 

All required dcli\·erables \1ere present 
in the <..lata package. 

Cooler tempcrutmes upon arrival at 
Alpha wc:re 11 ilhin acceptance criteria. 
Sample \\'as preserved \~ith HN03 to 
pH<2. 
The Chain of Custody is intact. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity \HIS maintained during 
transport. 

The samples \\'Cl\: analyzed ll'ilhin 
hol<..ling ti1m:. 

Initial calihralion met established 
criteria. 

!CV met acceptance criteria. . . . • ' 

All CCV recoveries were ll'ithin 
acceptance limits. 

2 of 11 
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Region I Data Review Worksheet Other Inorganic.~ hy l "SEI'.-\ 2320B/300.fl/4to.-t and S'1 ➔500Nll3-Bll/➔500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I l Evaluate down to the LOD. 
Blanks 2) If sample result is < I Ox contaminant 
(Method. concentration: !lag ·-u--
Field. 

3) Sample result:?. I Ox contaminant 
Equipment. 

concentration: no qualitication 
Rins<1te. etc.) 

required. 

Initial I) ICB and CCB after every ten samples or 
Calihration every batch whichever is greater. 
Blanks and 2) Evaluate absolute values down to the 
Continuing LOO. 3) Sample results< I Ox blank 
Calihration sample, U qualify detects 
Blanks 4) Sample results > I Ox blank level. 110 
(ICB/CCB) action required. 

lnterelement I) No qualification required if recovery 
che,ks between 80-120%. 
ICS-A/ll'S- a)%R< 80'1/o llag detected l'csults ·-rand 

AB nondcteclcd results ·· l.JJ" 
Instrumen t b) n,;,R > 120'% flag detected results ·-r 
pcrl't 1nn;111cc ,:) 

0 11R··· 1 ()'!· o llag dctci:11.:d n:sults ··r :lllJ 
chl'l·k llllll\klc-i:tl'li result~ ·· re 

Lahoratm~ I) LCS uccertancc limits 80-120''.·,,. method 
l'()ntrnl requirements ( El' A Method 
Sample/ 6010/6020/7470) 
Labora101y a) %R<80% flag detected results ··r .ind 
Control nondetected results ··ur 
Sample b) %R>l20% !lag detected results ·-r 
Duplicate c) %R<I0% llag detected results ·T and 
(LCS/LCSD) nondetected results "R" 

Recovery Quality all associated samples. 

' I) RPO <:: 30% (waters): s; 50% (soils) 

Field 
a) If exceeds RPD limit : J quali(y detects. 

Duplicate 
UJ quality non detects. 
b) If one result> LOQ and other ND: J-

RPO 
detections, UJ qualify non detects 
2) ± 1.0Q fin results::; 5x the I 0() 

MS/MSD 
RPO<:: 20% 

RPD 

/\l'vlEl' Job No. 780380000.0300.*"** 
Laboratory SDG: LI 008123 

Samples affected Qualifications Bias 

The associated sample 
co11ccntralions "ere 

Dissolved calcium (21.3 µg/L) and more than 10 Limes the 
dissolved sodium (28 .2 ~tg/L) were blank concentrations: None 
detected in rinsate RB-060110-LI. therefore. data usability 

is 1101 adversely affected 
by the blank results. 

The associated sample 

No metals detected in the ICB/CCBs 
concentrations wen~ 

associated with these samples. except 
more than IO times the 

for calcium in all CCBs and ICB 
blanks concentrations: None 

ranging from 48 .6 µg/L to 107 pg.IL. 
therefore, data usubility 
is not adversely afte<.:ted 
hy the blanks results. 

ICS-A/ICS-/\B rcc()veries 11crc \\ ithin 
acccrtu11cc limits. 

The LCS/LCSD recoveries were ll'ithin 
accertance limits. 

.. .. 

Sample GDUP-060110-F was collected 
as the tie Id duplicate of sample GP-I 0-
09-051-F. RPOs were within 
acceptance criteria. 

AMEC J qualified the 

The RPO for dissolved sodium (40%) 
detected dissolved 
sodium result from 

between MS and MSD performed on 
sample GP- I 0-09-041-F Non-Directional 

sample GP- I 0-09-041-F was above 
with a Q (RPD was not 

acceptance criteria. 
within control limits) 
tcasun code. 

3 of 11 
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Region I Data Review Worksheet Other lnorganics hy t:sEP.\ 2320B/300.0/4111A and S\I 4S00'.'1113-IUl/4SOON02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-1 ). 
2) Qualify results in the hatch or of similar The disso lved sodium 
type. ( 134000 µg/L) 
3) If background concentration is >4x spike Dissolved sodium (30%/20%) concentration was more 

MS/MSD concentration qualification is not required recoveries in the MS/MSD performed than 4 times the spike 
None 

Recovery a) Recoveries < I 0% J qualify detects. R on sample GP- I 0-09-041-F were concentrations of 10000 
qualil) non detects outside the QAPI' specilkd limits. Thcrclon:: data 
b) Recoveries <80% flag detected results usability is not 
·'J" and nondetected ri::sults ·'Ur adversely uffcctcd . 
c) Recoveries > 120% llag detected results 
"J" 

I) Acceptance limits art: 75-125%. 
2) Qualify results in the hatch or of similar 
type. 
3) If background conce111ration is >4x spike 

Post concentration qualification is not required 
The PDS recmt:ries were;: within 

Digestion a) Recoveries< I 0% J qualify detects. R 
acceptance limits. 

Spike (PDS) qualit) 11011 delects 
h) RecO\crics <75'½, tlag 1.kteclt:d results 
··rand nondctccted results ··ur 
<:) Rew, ,riL'S > 125'1·,, llag <lctcclc<l r,sults 
··r 

I I Once per digestion lrntch (EPA 6000 

Serial 
series) 

The 0 ;,I) for th,· SD~ pcrliirmcd \\'c1c 
2) :'.Sl0% liir anal)tcs ,,ith concclllrntion 

Dilution 
>50ti1m:s LOQ 

11 ithin ,1cceptam:c limits. 

3) %D> I 0% tlag detected results ··r 

I) Instrument IL:vcl com:i::ntrations should 
be less than the linear dynaii1ic range 

The iaboratory J qualified metai' results (LDR). - AMEC J qualified these . a) Qualify detected results with detected between the L0D'and:the· results with· a TR- (trace .- .. 
concentrations greater lhan the LOR '"J', 1,0Q. The alTected sampks and leve l) reasn n code. 

Compound 2) The reported DL (LOQ) should not be analytes are: arsenic from samples GP- unless they were Estimation 
Quantitation below the lowest !CAL standard 10-09-041-F, GP-I 0-09-051-F, and previously U qualifit:d 

concentration. GDUP-060110-F; and, sodium and due to blank 
a) Positive results reported above the LOD calcium from sample RB-060110-U. contamination. 
hut helow the I .OQ should he considered 
estimated and be flagged ··r 
I) Appropriate method . 

Overall 2) Evaluate any analytical problems with 
Evaluation or laboratory rc;:sults. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times . 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is exp1·cssed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

/\MIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008123 
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Region I Data Review Worksheet Other lnorganics hy t:si,:p_\ 2320R/300.0/410.4 am.I S\I -15011Nll3-Bll/-1500NO2-R 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 23208 
Review 

Acceptance Criteria 
Items 

Complete SDG till:. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ::,6°C 
3) Sample delivery documentation. 

Holding Times 14 days. preservation not required (EPA 
(HT) Method 23208) 

I) If sample re~ult is < I Ox contaminant 

Blanks 
concentration mid bd\1crn LOD and LOQ. 
raise· l'L'Sult to 1.0() and lhig "I, .. 

(M..:thod. h<.:ld. 211 I' sampk n:sult is · -10:-- ,ontamin,1111 
1-:quipn11.:nt. l:(l\1CCl1tra1io11 and ~ 1.ov llag --u--
Rinsatc. CIC . ) 

3) Samph: result ~ I Ox rnntaminanl 
co111.:e11trntion: no qualilicalion n:quin:cl. 

No quuliticalion ir1ccovcr) between 80-
115'¼, 
a) %R<80% flag detected results ··rand 

LCS nondetected results "l 1.1" 
b) %R > 115% tlag detected resu Its '· J'" 
c) %R < 10% tlag detected results ·T .and 

. . no!!detec!ed results '~R" ... - -

Lab Duplicate 
4% sRPD. RPO >4% flag detected results '-J" 
and nondetected results ··ur 

Field RPD :5 30% when detects for both duplicates 
Duplicates are :C:QL for water 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008123 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were "ithin acceptance 
criteria. 
The laboratory Smnplc Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

·111tal all-.alinil~ 11 .1 ~ not d..:11.:ch:d in 
Ille· p1cpar:11inn bl,1111-. . 

LCS recovery was within acceptance 
criteria. 

' 

Sumplc GP-10-09-041-1-' wus 
analyzed in duplicah: for total 
alkalinity. RPD was within 
acceptance criteria. 

Sam pk C,Dl 11'-0(,0110-1-' \\;\:-i 

collectt:d as the field duplicate of 
sample GP-I 0-09-051-F. RPO wa~ 
within acceptance criteria. 

:i of 11 

Qualifications 

: .. 

Bias 

: 
, . 



ameC·· 
August 11, 2010 \ll'tals hy l SEP.\ \lclhod <,0211.\ 

Region I Data Review Worksheet Other lnorganits hy l 'SEP.\ 2320B/300Jl/~IOA and S.\I ~5011'.\113-IHl/~500~02-R 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancJ II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

l) No qualification required if recover) 
between 86-1 16%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
%R< 86% !lag detected results ··rand MS was performed on sample GP- I 0-

MS/MSD nondctccted results ··ur 09-041-F. '1/,, recovery was within 
%R > 116% tlag detected results ··r acceptance criteria. 
%R<l0% llag detected results ·-rand 
nnnc.letcctcd results ·'R"" 
Qualif) only resuhs in the spiked sample. 
(QualiJ~, results for samples collected at same 
location but c.lillering depths as well) 

Positive results reported above the LOO bul 
Total alkalinity was c.lctccted in all 

Compound below the LOQ should be considerec.l 
associated samples al concentrations 

Quan ti tat ion 
estimated and be tlagged 'T 

above the method reporting limit of 
2.0 mg/L. 

l) Appropriate method. 
On:rall 21 baluate any analytical problems with 
l:rnlualion nf labnratory resu Its. Nn anomalies. 
Data 3) haluatL: sampling en ors - field 

contamination. sample hold times. 

T bl 5 N. a e 1trate, Chi .d on e,an u ate d S If b USEP A 300 00 ►y 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC dala anc.1 rm'< uata. 
Completeness b. Shipping and receiving documents. 

·c. Ail ·lab records of samp~e receipt, . 
preparation and analysis. . •. 

I) Sample custody documentation. 
coc 2) Temperature ::o6°C 

3) Sample del ivcry documentation. 

l) 28 days. preservation not required 
Holding Times (Chloride. Sulfate) (EPA Method 300.0) 
(IIT) 2) 48 hours, pre sen at ion not required 

(Nitrate-N)(EP:\ Method 300.0) 

/\Ml::C Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008123 

Samples affected 

All require<.! uclivcrables were present 
in the data p.ackage. 

. . . . 

Cooler temperatures upon arrival at 
Alpha were within ncceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity ,ms 111;1intain,d during 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
requirements for chloride and sulfate. 

All samples from this SDG were 
analyzed for nitrate past the required 
holding time. 

h of 11 

Qualifications Bias 

Qualifications Bias 

. . , . 

AMEC J qualified 
the detected nitrate 
results from all 
samples from this 

Unknown 
SDG with an II 
(hold time 
exceeded) reason 
code. 
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August 11, 2010 :\lctiils hy l 'SEI'.\ \lcthml <,020 \ 

Region I Data Review Worksheet Other lnorganics hy t ·st:P.\ 2320R/300.0/.il0.4 am.I S'.\l .:1500!\113-Hll/.:1500:'li02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) r ~ 0.99 for chloride. sullate and nitrate. 
linear calibration 

Initial 
Anal)1es with Im, r <0.99 flag detected 

Calibration results ··r and nondetected results ··ur 
2) Use prolessional judgment if not enough 
points were used for curves. Determine if 
svstem imprecision or bias 

No qualilicaiion if n::col'cry betv.een 
90-110¾ 

!CV/CCV a) %R > 110% flag detected results ··r 
b) %R <90% flag detected results .. _,.. and 
nondetected results ··ur 

I) l r sample result is <!Ox contaminant 

Blanks concentration and between LOO and LOQ. 

(Method. raise result to LOQ and flag "U" 

Field. 2) If sample result is <I Ox contaminant 

Equipment. concentration mid :c: LOQ flag ··u·· 
Rinsat.: . .::tc) 3) Sample r.:sult ~!Ox contaminant 

cnnc<.:ntration: no qualilication required. 

t-:v,1l ual.: ahsnlu1.:, ,ilu.:s down Ill the 
ll lht l 'L Hs MDI.. l·. 1aluatc ll'lls-l'L'lh 1ha1 hruck.:1 

samples. 

I) No qualiticalion if rccoverr betm::en 90-
110% 
a) •i,;,R<90% llag d..:teclcd rcsuhs ··rand 

LCS nondcle<.:ted results '·Ur 
b) %R > 110% llag detected results --r 
c) %R < l 0% llug detected results ··r anJ 
nondetected results "R" 

·. 
1) Chlorid~ R?D <18%;_ 

·Lab Dupficate· 2) Nitrate·RPD <15%: 
3) Sul late: RPD <-20% 

1) RPO :'.S 30% when detects for both 
Field 

samples are 2: LOQ for water 
Duplicates 

I) No qualitication required if recovery 
between 40-151 ¾ for chloride. 80-122% 
for nitrate, and 60-140% for sulfate. 
2) If background concentration is greater 

MS/MSD than 4x the spike conccnlration 
qualification is not required 

Qualify only results in the spiked sample. 
(Qualify results for samples collected al 
same location but differing depths as well) 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 008123 

Samples affected Qualifications Bias 

lniti,11 calibration criteria were met. 

lCVs wen: ll'ithin acceptance limits. 

The associated 

Sulfate at a concentration ot'0.71 
sample 
concentrations wen: 

mg/L was detected in the method 
more than I Ox the None 

blank associated ll'ith the analysis of 
MB concentration. 

samples li-0111 this SDG. 
Data usabilit) mil 
afli:c1.:d. 

ICB (TB, 11,·r..: ,111'1l;-/c'd ,'\Cl : 10 
sa111pks II i1h no dc1.:clio11s. 

LCS recoveries II ere 11·ithin 
acceptance criteria 

.. 
· %RPDs were within ac·cept~nc_e ·: 

.. 

criteria. 

Sample GDUP-060 I I 0-F was 
collected as the tield duplicate of 
sample GP-10-09-051-F. RP Os \\'ere 
ll'ilhin acccptunc..: critcTia. 

MS/MSD was performed on sample 
GP- I 0-09-041-F. The recoveries 
11erc II ithin acceptance criteria. 

7 of 11 

.. 



August] I, 2010 "ctals hy lSEI',\ "cthod Ml20.\ 

Region I Data Review Worksheet Other lnorganics hy l:SEI'.\ 23208/300.0/,U0.4 ands" -t500Nll3-811/'1500:'\02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications 

Items 

Compound 
Positive results reported above the LOO 

Chloride. nitrnle. and sulfate results 
but below the LOQ should be considered 

Quantitation 
estimated and be tlagged ··r wen: reported above the LOQ. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory rcsu I ls . No anomalies. 
Data 3) Evaluate sampling errors - tield 

contamination. sample hold times. 

a e . mmoma an 1tnte •Y tan ar et 0 s - -T bl 6 A dN" b S d d M h d 4500NH3 BH/4500NO2 B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrati\'e. QC data and raw data. 
Complctcm:ss b. Shipping and n:cci\ ing documents . 

..:. /\II lab records of sample rcccipt. 
prcparation and analysis. 

I) Sample custod) ducumcntation. 

COC' 2) Tcmpcraturc :::6°C 
3) Sampk dclil'l:r) documentation . 

I) 28 days, preser\'ed with 112SO4 to pl-1<2 
Holding Times (Ammonia) 
(HT) 2) 48 hours, chemical preservation not 

.. required (Nitrite) 
.. 

I) r2.0,995 
Initial 2) Use professional judgment if not enough 
Calibration points were used for curves. Determine if 

system imprecision or bias 

ICY/CCV 
No qualitication il'recovcry between 
90-110'(., 

I) If sample result is <!Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and flag '·u·' 

(Method. Field, 2) If sample result is <!Ox contaminant 
Equipment, concentration and 2 LOQ flag "U" 
Rinsate, etc.) 

3) Sample result zlOx contaminant 
concentration: no qualification required. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008 I 23 

Samples affected Qualifications 

All required deliverables were present 
in the data package. 

l'oolc1 h:1npcraturcs upon arrival al 
\lph.i 11c1-.: \\ilhin ,1c·L·cp1,111cc 

n1tena. 
·1 he laboralo1y sample rcn:ipt and log 
in clll'c~lisl indicates that sample 
intcgrity was maintained during 
transom!. 

The samples were analyzed and 
presen cd as per EPA l'vkthoJ 
requirements. 

~ .. 
Initial calibration criteria were met. 

ICYs "ei"L" within accept;mce limits. 

Ammonia and nitrite were not 
dL:tedcd in method blanks. 

8 of 11 
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Bias 

Bias 
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Region I Data Review Worksheet Othrr Inorganics hy t:SEP.\ 2320IJ/300.0/410.4 and Si\l 4500:"ill3-Bll/4500:--.02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

ICBs/CCBs 
Evaluate absolute values down to the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

LCS 
No qualification if recovery bet\1een 80-
120% for ammonia and 90-110% for nitrite. 

Lah Duplicate I) RPD~20% 

Field 
Duplicates 

I) RPD :S 30% 

I) No qualification required ifn:covt:ry 
bd11cc11 80-120°11 (a11111rn11ia) and 85-115 11

11 

(nilrilL') . 
2) Ir backgroumJ rnm:c111ration is gre.iler than 

MS/MSD 4x the spike rnnccnlration qualiflcalion is not 
requinxl 
Qualil'y only resuhs in the spiked sample. 
(Quality results for samples collected at same 
location but diftering depths as 11ell) 

Positive results reported above the LPD but 
Compo_und 
Quailtitation . 

"below the LOQ should ·Qe ~qnsidered 
estimated and be lTngged' " J" · · · 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

1:1 ,duulillll ur lahorator~ results. 

Data 
3) Evaluate sampling errors - Jield 
contamination. sample hold times. 

AMEC Job No. 7!10380000.0300.**** 

Laboratory SDG: LI 008123 

Samples affected Qualifications Bias 

ICB/CCBs were analyzed every 10 
samples with no detections. 

LCS recoveries 11en:: within 
acceptance criteria 

Sample GP- I 0-09-041-F was 
analyzed in duplicate. %RPDs were 
within acceptance criteria. 

AMEC J qualified 
the detected 

Sample GDlJ P-060 I I 0-F was 
ammonia results 

collected as the tield duplicate of 
from samples GP-

sample GP-I 0-09-051-F. Ammonia 
I 0-09-051-F and High 
GDUP-060110-F 

RPD was high al 747%. 
ll'ith and E (FD 
poor agn:cmcnl) 
reason cotk. 

MSilVISD was pcrliHmcJ on sample 
Gl'-10-09-041-F. The 1ccmcrics 
were II ithin acn:ptance criteria. 

The ammonia results from samples AMEC J qualified 
GP-I0-09-041-F;_GP-I0-09c05 I-F, .the nitrite .and 
GP-1·0°09-061-F and .GDUP~060110- ammonia results 
F wer~ detected ;nd reported :!Jetween fron~ the~i: samples 

~~timation 

the LOD and the l.OQ. These results 11 ith a TR (tr,icc 
were J qualified hy the laboratory. level) reason code. 

N11 ,11111111,di..:s. 

'lof 11 

.. 
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Region I Data Review Worksheet Other lnorganil·s by t:SEI'.\ 2320R/31HI.0/410.4 and SM -t500~ll3-Bll/-t500N02-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 7 Ch a e em1ca 10 xygen D eman d (COD) b USEPA 410 4 1y 
Review 

Acceptance Criteria 
Items 

Complete SDG fik. 
a. Sample data package including case 

Data narrative, QC data and rnw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of smnplc receipt 
preparation and analysis. 

1) Sample custody documentation. 
coc 2) Temperature :'.S6°C 

3) Sample delivery documentation. 

Holding Times 
28 days. preserved with 1-12SO4 to pl-1<2 

(HT) 

Initial 
r :2'. 0.995 for a rnlid calihrntion curve 

Calihration 

No qualilil·,11io11 il"n.:l·mi.:r) hc111l'l'll 
80-120%, 

ICY/CCV a) %R >110% llag detected results ··r 
h) ''l,,R <90'½, llag detected results ··r and 
nondctectcd results --ur 

I) If sample result is < 1 Ox contaminant 

Blanks 
concentration and between LOD and LOQ, 
raise result lo LOQ and flag --u--

(Method, Field, 2) If sample result is <IOx contaminant 
Equipment, concentration _arid :2'. LQQ flag "U'' 
Rinsl)t_e,- !:tc.). 

3) Sample ·result :;>!Ox contaminant 
concentration; no qualitication required. 

Evaluate absolute values down to the LOO. 
ICBs/CCBs Evaluate lCBs/CCBs that bracket samples. 

LCS 
No qualification if recovery bet\.\ een 95-
105% 

Lab Duplicate 
20% :o;RPD, RPD >20% flag detected results 
--r and nondetected results --ur 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI008123 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were \\'ilhin acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity \HIS maintained 
durinl! transport. 

Samples were analyzed as per EPA 
Method requirements. 

Initial calihnllion criteria \1erc mcl. 

IC Vs II i.:ri.: 11 ithin acci.:pt,mce limits. 

COD \\'as not detected in associated 
• method blank. 

... 

I CB/CCBs were analyzed every 10 
samples with no detections. 

LCS recovery was within acceptance 
criteria. 

Sample GP-10-09-041-F was 
analyzed in duplicate by the 
laboratory. Aoth resu Its were 
reported as not detected. 

10 of 11 
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Region I Data Review Worksheet Other lnorganics hy l;SEP.\ 2320B/300.0/410..t and S.\I -t500'\H3-Bll/-1500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Sample GDUP-060110-F \\US 

Field RPD :S 30% when detects for both duplicates 
collected as the field duplicate or 

No qualification 
Duplicates are 2'.QL for water 

sampleGP-10-09-051-F. Neitheror 
\\ arranted. 

None 
the COD results were abo\'e the LOQ 
of20 mg/L. 

l)Noqualitication requircJ ifrecmery 
between 80-120%. 
2) If background concentration is greater than 

MS was pcrfonni:d on sample GP- I 0-4x the spike concentration qualification is 1101 
MS/MSD required 09-041-F. The recovery was within 

Qualify only results in the spiked sample. 
acceptance criteria at 106%. 

(Qualify results for samples collected at same 
location but differing depths as \\·ell) 

I) Instrument level concentrations should be 
less than the I inear range. Qualify detected 
results with concentrations greater than the 

The laboratory .I qualified the COD 
AMEC .I qualified 

LOO ·-r lhc COD result 
Compound 2) l"hl: reported LO() should not bc bclo\\ thc 

result rro111 sampk GI'- I 0-09-051-F 
fro111 this sa111plc Estimation 

()uanlilalion 
lo\\esl IC/\L standard concentration. 

because u1· dctcclion hcl\\c..:n the 
\I ilh a TR (trace 

:1) l'osiliH: 11.:sults 11.:portcd abo\e lhe 1.01> 
I.OD and the LO(). 

k\ cl) reason coJe. 
hul belo\\' the LO() should be considered 
~slimai..:J aml b.: !lagged ··r 

I) Appropriate method. 

0\ era II 2) Evalualc llll) analytical problems \I ith 
F\'alua1io11 or laboralory results. No anomalies. 
Data 3) Evaluate sampling errors - tield 

contamination. sample hold times. 

If you-.have any questions or 'Comments regarding this report, please contact the undersigned at ·(503) 639-
·~00. ' . 

Sincerely, 

AMEC Earth & Environmental, Inc. 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: L1008123 
11 of 11 

REVIEWED BY: 

J~~ 
Denise King 
Environmental Chemist 
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Region I Data Review Worksheet Other lnor~anics hy l 1SEI'.\ 23208/300.0/410.-' and S\I _.500:\113-Bll/_.500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 6 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
June 01 and June 02, 201 O from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. 
The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on June 02, 2010 
and assigned sample delivery group (SDG) number L 1008178 upon receipt. Alpha analyzed the samples for 
dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A, total alkalinity 
using SM 23208, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen demand (COD) 
using USEPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e amoe IS I L' t 
Lab Sample Number 

L1008178-0l 
LI 008178-02 
LI0Q8178-03 
LI 008178-04 . . 
LI 008178-05 
Ll 008178-06 

Tabl 2 S e amp c a us I St t 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008178 

:Sample Uate Field ID 

6/01/2010 GP-I 0-09-071-F 
6/01(2010 GP-I 0-09-081-F 

. 6/02/20 (0 . GP-10-10-01 l ~F 
· 6/02/2010 . GP-10-10-021-F 

6/02/2010 GDUP-060210-F 
6/02/2010 RB-060210-F 

Preservation 
Sample Receipt 

Temperature 

One sample cooler was 
As required by received on 06/02/20 I 0 
method at a temperature of 

2.3°C. 

I of 12 

Comments 

JvtS/MSD . . 

Field Duplicate of GP- I 0-10-021-F 
Rinsate blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive LI008178 
Westborough, MA 01581 
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Region I Data Review Worksheet Other lnorganics hy l "SEP.\ 2320R/300.0/410A and S\l 4500N113-Bll/4500:'\02-B 

Project: Shepley's Hill Landfill Supplemental Innstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Completeness 

coc 

1 lolding ·1 imc· 

Initial 
Calibration 

2nd
. Soun:e 

Initial 
Calibration 
Verilication 
(ICY) 

Acceptance Criteria 

I) Complete SDG tile. 
a. Sample data package including case 

narrative. QC darn and raw data. 
b. Shipping and receiving documents. 
c. All lab records of sample receipt. 

preparation and anal) sis. 

1) Sample custody documentation. 

2) Temperature :S6°C fo r soils. 
3) Aqueous sample preserved to pl-1<2. 
4) Sample delivery documentation. 

1) Aqueous sample 180 lhi)s ifpn:s..:n..:d 1n 

p11<2 
21 I lg - 28 da) s 10 an,il~ sis 

I) Correct calibration standards. /\t least 3 
standards points not lim:ed lhrough zero. 
are required liw linear calibration. r:C::0.995 
(FPA Melhod 6010/6020/7-PO). 

2) r2 20.995 .. quadratic calibration (at least 6 
points, not forced th ro ugh zero) 

I) Following the calibration. 
2) 90-110% reco:very (EPA 60 I 0/6020) 

. 3) 75-89'.1/o reco.very, J qualify detects and 
UJ qualify"nondetects. . 
4) 111-125% reco\'er). J quality detects. 
5) 80-120% recovery (EPA 7470) 
6) RSD <5% for the replicate 

I) CCV using mid and high level standards; 
analy,.cd <.11\cr every IO samples and at the 
end of batch. 
2) Concentrations 80-120% (EP/\ Method 
7470) and 90-110% of expected value (EPA 
Method 6010/6020). 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance criteria. 
Sample was preserved with HNOJ to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
lrnnsporl . 

The s,11npl..:s were analyzed within 
lwlding 1im..:. 

Initial calibration 111c1 i:stablishcd 
criteria. 

ICY m~t acceptanc~ criteria. 

Continuing 
Calibration 
Verification 
(CCV) 

a) CCV> 120% (EP/\ l'vlcthod 7470) or All CCV recoveries were\\ ithin 
I I0%(EPA Method 6010/6020): J quality acceptance limits. 
detects, no qualification is necessary for 
non detects. 
b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020); J qualify detects; 
UJ quality non detects. 
c) CCV outside 65-135%, reject data 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LI 008178 

2 of 12 

Qualifications Bias 
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August 16, 2010 llissoh ell '1ct.ils by l 'SEP,\ t\lctboil 6020.\ 

Region I Data Review Worksheet Other lnorganics by t:sEP.\ 2320B/300.0/.H0.4 imtl S'1 4500~113-Rll/4500NO2-R 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down lo the LOO. 
Blanks 2) If sample result is <!Ox contaminant 
(Mdhod. 
Field, 

concentration: flag ··u·· 

Equipment. 
3) Sample result 2IOx contaminant 

Rinsate, etc.) 
concentration: no qualification 
required. 

Initial I) ICB and CCB aficr every ten samples or 

Calibration every batch 11·hicl1e1·er is greater. 

Blanks and 2) Evaluate absolute values down to the 
Continuing LOD. 3) Sample results< I Ox blank 
Calibration smnple, U quulitY detects 
Blanks 4) Sample results> I Ox blank level. no 
(ICB/CCB) action required. 

lnl.:rclemenl I I No qualilii.:alion required if recovery 
checks bel ll'ecn 80-120'1/o. 

ICS-J\/ICS- :1)%R< 80'\·;, llag dclcclcd n:sulh ".I" and 

AB nondctcc1.:d rL·suhs --1 If' 

lnstrumc·nl hi ",,I{ · I 2011
0 flag dckckd rc~11lt~ ".I" 

pcrformunce c) '}.,[{~ 10% flag dcl.:clcd n::sults --rand 

check nondctcclcd results "R .. 

Laboralor) I) LCS acccplance limits 80-120%. 111c1hod 
Control requiremenls (EPA Method 
Sample/ 60 I 0/6020/7470) 

Laboratory n) %R<80% flag detected results ··r nnd 

Control nondetected results "Ur' 
Sample ·, b) %R>l20%tlag detected results "J" 

Duplicate• c) -¾R<t-0% flag _detected result~ "J" and 
'(LCS/LCSD) nondetected results "R" 

Recovery Qualify all associated samples. 

I) RPD s 30% ('waters); s 50% (soils) 

Field 
a) If exceeds RPO limit; J quality detects. 

D11plicalc 
lJ J qua Ii ty non detects. 
b I 1 l"tinc rc:sult - LOl) and other NU: J. 

RPO 
detections. UJ quality non detects 

2) ± LOQ for results :S 5x the LOQ 

MS/MSD 
RPO s 20% 

RPD 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI008178 

Samples affected Qualifications Bias 

Dissolved calcium ( 172 µg/L). 
The associated sample 

dissolved irnn (22 µg/L). dissolved 
concentrations were 
more than IO limes the 

magnesium (9.18 µg/L). dissolved 
blank concentrations: None 

manganese (0.24 ~1g/L). and dissolved 
there fore, data usabi I ity 

sodium (48.6 ftg/L) were detected in 
is nol adversely affected 

rinsal.: RB-060210-U. 
b) the blank results. 

No metals detected in the ICB/CCBs 
associated with these samples. 

ICS-;\ 'ICS-AB n:rnvcrics 11-crc within 
acceptance limils. 

·1 he LCS/LCSO recoveries were within 

ac1:~ptance _limits . . . . 

. 

Sample GDUP-060210-F was collected 
as the field duplicate of sample GP- I(). 
IIHJ2 I- F. Rl'lJs II ere 11 ithin 
acceptance criteria. 

RPOs were within acceptance criteria. 

J of 12 
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Region I Data Review Worksheet Other lnorganics hy l'St:P.\ 2320B/300.0/410.4 anti S.\I -4500~IIJ-Bll/-'1500!\02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

MS/MSD 
Recovery 

Post 
Digestion 
Spike (PDS) 

Serial 
Dilution 

CompounJ 
Quantitation 

Acceptance Criteria 

I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-1). 
2) Quality results in the batch or of similar 
type. 
3) lfbuckgruund concentration is >4x spike 
concentration qualification is not required 
a) Recoveries < 10% J quality detects. R 
qualify non detects 
b) Recoveries <80% flag detected results 
·T· and nondetected results ··ur 
c) Recoveries > 120% llag <lctt:ckd results 
··r 
I) Acceptanct: limits are 75-125%. 
2) Qualify results in the hatch or of similar 
type. 
3) If background com:entration is >4x spike 
concentration qualification is not required 
a) Recoveries < I 0% J qualify detects. R 
qualify non dt:tects 
h) Recovaies <75% !lag d..:tcch:d results 
··r and nondetected n:sults ··ur 
d Reco, cries > 125'\o lbg ddc<:t.:d I csults 
··r 

I) Om:e per dige,tion hatch (EPA 6000 
series) 
2) ::,10% for anal1tes with concentration 
>50times LOQ 
3) %[)> I 0% tlag detected results ··J" 

I) Instrument level concentrations should 
be less than the linear dynamic range 
(LOR). 
a) Quality detected results with 
concentrations grc:llcr than !he I .DR --r 
2) The reported DL (LOQ) should not be 
below the lowest IC AL standard 
concentration. 
a) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated and bt: naggcd ·-r 

I ) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008178 

Samples affected 

MS/MSD was performed on sample 
CiP-10-10-011-F. % recoveries were 
\\'ithin acceptance criteria. 

The dissolved cakium recovery in the 
PDS performed on sample GP- I 0-10-
011-F was high al 142%,. 

rile '¼,D for the SDs performed \\cn.: 
\I ithin acceptance limits. e~cept for 
dissolved calcium ( 11 %) and dissolved 
iron ( 12%) in the SD performed on 
sample GP- I 0-10-011-F. 

The laboratory J qualified metal results 
detected between the LOO and the 
LO(). Th, alT..:ckd ,:1111pk, and 
analytes are: GP-10-10-011-F, GP-10-
10-021-F. and GDUP-060210-F 
(arsenic), RB-060210-U (magnesium, 
sodium, iron. and manganese). 

No anomalies. 

4 of 12 

Qualifications 

AMEC J qu.1lilicd the 
dissolved calcium tram 
sample GP-I 0-10-011-F 
with a P (PDS recon:ry 
nol \\ ithin control 
limit s) rcason rndc. 

Th..: 1..ktt:clcu irun 
CllllCClltrat ion was · :51) 
timcs the LOQ. Dala 
usahilit~ is nol 
a<l,crscly aflcctcd . 
AMEC J quulilicd the 
detected calcium result 
from sumpk: GP- I 0-10-
011-F 11ith an A (SD% 

· difference not within 
control limit) reason 
code. 

Al\11 :C .I qualilicd 111,·,..: 

Bias 

High 

None 

results with a TR (trace Estimation 
leve I) reason code. 

I 
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Region I Data Review Worksheet Other lnorganics hy l 1SEPA 2320B/30tUl/-H0.4 irnd S\I -t500:'113-Bll/-t500i\'02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 23208 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package induding case 

Data narrative, QC data and ra\\" data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :,:6°C 

3) Sample delivery documentalion. 

I loltling Times 1-t da)S. prcsenatiun nut required (EPA 
(I rl) Method 2320H) 

Initial 
r ~ 0.995 for alkalinity linear calibration 

Calibration Analytes with low r llag detected results ··r 
and nondetectcd results··\ I.I" 

No qualification if rec<n-ery between 
85-115% 

ICY/CCV a) %R :> 115% flag dete<oted results '-J" 
.. b) %R <85% flag detected results "J'.' and 

nondetected results "lJJ" 

I) If sample result is< I Ox contaminant 

Blanks 
concentration and bet'A·een LOD and LOQ. 
raise result to LOQ and flag ··lJ" 

(Method. Field. 2) trs~mrk 1'l:sult is ✓ 10:-; conl,11nina11t 
L4uiprnenL concentrntion and ~ LOQ tlag ··u·· 
Rinsate, etc.) 

3) Sample result 2'.!0x contaminant 
concentration: no qualification required. 

IC Rs/CC Rs 
Evaluate absolute values do\\n to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008178 

Samples affected 

All required deliverables ,\ere present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboralory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples \\e1e anal~zcd as p.:r EPA 
Method rcquiremenls. 

Initial calibration criteria ,,ere met. 

ICVs were within acceptance limits. 
. . 

Total allrnlinil~ \\ilS nol detected in 
the rinsatc or pr.:paration blanks. 

ICB/CCBs were analyzed every I 0 
samples with no dett:ctions. 

5 of 12 

Qualifications Bias 
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Region I Data Review Worksheet Other lnorganics h~· l'St:P.\ 2320H/300.0/-II0.4 :ind S'1 -1500:\113-Hll/4500;'.02-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples arrected 

Items 
No qualitication if recovery between 80-
115% 
a) °1.,R<80% flag detected results ··rand 

LCS recovery was within acceptance 
LCS nondetected results --ur 

b) %R >115% flag detected results --r criteria. 

c) 01.,R <10% flag detected results ··rand 
nondetected n:sults '"IC 

Sample GP- I 0-10-0 I 1-F was 

Lab Duplicate 
4% sRPD, Rl'D >4'¼, !lag detected results --r analyzed in duplirnte for total 
and nondetected results --ur alkalinit). RPD was within 

acceptance criteria. 

Sample GDUP-060210-F was 
Field RPD <:: 30% when detects for both duplicates collected as the field duplicate of 
Duplicates arc c:QL for water sample GP-10-10-021-F. RPD 11as 

within acceptance criteria. 

I) No qualification required if recovery 
bt.:t 11 <:<:11 86-1 1 o'l ;,_ 
2) II' bm:kgroun<l c0111.:c11tra1io11 is gr<:all.:r than 
4:-- thc spik<: conccnlration qualilication is not 
n:quir<:d 
" nR · X(1"·;, Ila!! th:IL'Cit:d ICSlllis --r and I\IS 11.is pL·rli1nm:d n11 sa111plc (ii'-111-

I\IS/1\ISD 11omk:1cc11:d rcsulb --ur- 10-011-1-'. "•o n:co1 cry 11as \\'ithin 
01;,R > I 16% llag dt:tcctcd results ··r acceptance crileria. 
%R< Io~,;, 1lag detected results ··rand 
non<leh.:ckd rc:sulls --R--
()ualil'y only results in !ht: spiked sample. 
(QualilY results for snmples collcctt:d at same: 
locntion but differing depths as \\'ell) 

Positive results reported above the LOD but 
Total alkalinity was detectl;!d in all 

Compound 
below the LOQ should be considered 

associated _samples at ccincentraticins 
· Quantitation estimated and be tlagged ''J'.- " · above the 'inethod reporting limit of · · 

2 0 mgil .. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Dat;i 3) Fl alualc s;1111pling errors - licld 

contamination. sample hold timt:s. 

T bl S N't t Chi "d a e 1 ra e, on e, an u a e 1y d S If t b USEPA 300 00 
Review 

Acceptance Criteria 
Items 

Complete STX, tile. 
a. Sample data package including case 

Data narrative, QC data and ra11 data. 
Completeness b. Shipping and receiving documents . 

c. All lab records of sample receipt. 
preparation and analysis. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008178 

Samples affected 

All required deliverables were present 
in the data package. 

c, of 12 

Qualifications 

Qualifications 

Bias 

Bias 

I 



ameC·•. 
August 16, 2010 Uissohl'd .\lctals h~· l SEI':\ Ml'thml 6020.\ 

Region I Data Review Worksheet Othl'r- lnor-ganics h~· t:SEP.\ 23208/300.0/410.4 and SM 4:iOO~ll3-Bll/4500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody dornmcntation. 

2) Temperature ::o6°C coc 
3) Sample delivery documentation . 

I) 28 days, preservation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times(I-IT) 2) 48 hours. preservation not required 

(Nitrate-N)(EPA Method 300.0) 

I) r 2: 0.99 for chloride. sulfate and nitrate, 
linear calibration 

Initial Analytes with low r <0.99 flag detected 

Culibralion results --rand nondc1ec1cd results --ur 
2) llse professional judgment if not enough 
points \I ere used for curn:s. Determine if 
wstcm imprecision or bi:1, 

No qualilication ii' n:l·m cr) hcl II ccn 
90-110% 

ll'Y/CCV a) 01.,R >110'% llag detected results --r 
b) ¾R <90% llag dclcct.:d results ··rand 
nondetected results ··!Jr 

. . 
.' . 

l)°lfsample res~idi; <10x con'taminant 

Blanks concentration ,.md bctwc..:11 LOO :.md LOQ. 

(Method. raise result to LOQ and flag --u" 
Field. 2) If sample result is <10x contaminant 
Equipment, concentration and 2: LOQ flag "U" 
Rinsate, etc.) 3) Sample result 2: I Ox contaminant 

rnm:cntration: nu qu,diilcatiun r..:qui,..:d. 

ICBs/CCBs 
Evaluate absolute values down to the MDL. 
Evaluate ICBs/CCBs thal brnckt!l samplt:s. 

AMIT Job No. 780380000.0300 .**** 

Laboratory SDG: LI OOlH 78 

Samples affected Qualifications Bias 

Cooler temperatures upon urrival at 
Alph11 were within acceptance 
criteria. 
The l11borntory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and AMEC J qualified 
preserved as per El' A lvkthod the detected nitrate 
requirements for chloride and sulfote. results l'rom these 

samples ll'ith an 1-1 Unknown 
Samples GP-10-09-071-F and GP-10- (hold lime 
09-081-F were analyzed for nitratc exceeded) reason 
past the holding time. code. 

Initial calibration criteria were met. 

ICVs wen: \\ithin acccplance limits. 

AMEC lJ qualified 
the detecte_d s1.1lfate 

' result-from sample 
. GP-10-10-011-F 

Sulfate at a concentration of0.8 mg/L 
hecause the sample 
concentration \I 11s 

was detected in the method blank 
less than I Ox the High 

associated with the analysis of 
MB concentration. 

samples from this SDG. 
AB (contamination 
dCi.:l'll'd ill 
preparation blank) 
reason code was 
applied. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

7 of 12 
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Region I Data Review Worksheet Other lnorganics h)' t:SEP.\ 23208/300.0/-H0.4 and S'14500Nll3-Hll/4500N02-B 

Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancJ II Guidance ancJ DoD QSM 

Review 
Items 

LCS 

Lab Duplicate 

Field 
Duplicates 

MS:l\'ISI) 

Compound 
Quantitation· 

U\ernll 
Evaluation of 
Data 

Acceptance Criteria 

I) No qualification if recovery bct1,,1cen 90-
110% 
a) %R<90°/4, !lag detected results ·'J" and 
nondetected results ··ur 
b) %R > 110% !lag detected results ··r 
c) %R < I 0% flag detected results '•rand 
nondetected results ··re 

I) Chloride RPD < 18%: 
2) Nitrate RPD <15%; 
3) Sulfate RPD <20'¼, 

1) RPD '.S 30% when detects for both samples 
are ::: LOQ li.ir water 

I) No qua Ii ti cation required if recovery 
hct wccn 40-151'1;, for chloride. 80-1221\·11 for 
nitratc. and h0-140% for sulli1tc. 
1) Ir background conccnlration is greah:r th,m 
4~ lhc spike n•nccntration qualilicmion i, lllll 
rcqui rc·d 

()ualil) only n.:sults in the spil--cd s,1mpk:. 
(()ualil) resulls for sampks colk:ctcd al samc 
location hut dil'li:ring depths as well) 

Positive results reported above the LOO but 
belo.w the LOQ sj10uld be .considered •. 

. estim!J,teci and be flagged "i' . . 

I) Appropriatc method. 

2) h aluale an~ anal~ tical probk:ms 11 ilh 
laboratory results. 
3) Evaluate sampling errors - fit:ld 
contamination. sample hold times. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 008178 

Samples affected 

LCS recoveries were within 
acceptance criteria. 

'Y., Rl'Ds 11erc within acceptance 
criteria. 

Sample GDUP-060210-F was 
collected as the field duplicate of 
sample GP-10-10-021-F. RPDs were 
within acceptance criteria. 

I\IS/MSD 11as pcrformcd on sample 
(il'-lli-l0-011-1' . 'lhc rccmcric.:s 
\I c·1 c· 11 ithin ac·c·cpt,111cc c'l'itc ria. 

The nitrate results from samples Gl'-
10-09-071-F and GP-10-09-081-F. 
and sulfate from sample GP-10-10-
01 1-F -were detected .and reported. 
between the LOD and the LOQ. . .. 

"These resi1lts were J ·qualified by the 
lillmnitur~ . 

Chloride results from samples GP- I 0-
09-071-F. GP-10-09-081-F. GP-IO-
I 0-011-F. ,md GOl 1P-O(i0210-F and 
nitrate results from samplt:s GP-10-
09-071-F and GP- I 0-09-081-F have 
elevated detection limits due to 
dilutions required to quantitate the 
results within the calibration range. 

8 of 12 

Qualifications 

AMEC J qualified 
these resu I ls with a 
TR (lrnce level) 
reason code. unless 
they were 
previously u· 
qualified due to 
blank 
contamination. 

No qualilication 
warranted. 

Bias 

Estimation . . 

None 
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Region I Data Review Worksheet Other lnorganics hy t:SEP.\ 23208/300.0/-U0.4 and S" 4500:'lill3-llll/4500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 6 A a e mmoma an 1ne 1y an ar e 0 s - -d N"t ·t b St d d M th d 4500NH3 BH/4500NO2 B 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrntive. QC data and raw data. 
Completeness b. Shipping and n:ceiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

l) Sample custody documentation . 
coc 2) Temperature :<;6°C 

3) Sample delivery documentation. 

l) 28 days. presm·cd with 1-12SO4 to pl 1<2 
Holding Times (Ammonia) 
(IIT) 2) 48 hours. chemical preservation not 

required (Nitrite) 

11r20.995 
lniti .. il 2) l.lsc proli:ssional_judg1m;111 il"not enough 
Calihratiun points II crc uscd li >r cul'l'c'S. lklcnninc ii" 

S) stcm i111prccisin11 01' hias 

ICV/CCV 
No qualilication if' rcco\cr: hctm:cn 
90-110% 

I) If sample result is <I0x contaminant 

81anks 
concentration and between LOD and LOQ, 
raise result to LOQ c1nd flag ··u·· 

(Method. Field. 2) If sample result is <IOx contaminant 
Equipment, · concentration and :::>: LOQ flag "U" · 

.- Rinsate, etc.) 
3) Sample res.ult:::>: to~ contaminant 
conc:cnlrntion; no qualification required. 

Evaluate absolute values down to the LOD. 
ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 

LCS 
No qua Ii ti cation if recovery between 80-
120% for ammonia an<l 90-110% for nitrite. 

Lab Duplicate I) RPD:c::20% 

!\MIT .lob No. 780380000.0300.**** 
Laboratory SDG: LI008178 

Samples affected 

All required deliverables v.crc present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were II ithin accq1tm1ce 
criteria. 
The laboratory sample reci.:ipt and log 
in checklist indicates that sample 
integrity was maintained during 
trnnsport. 

The samples were analyzt:<l and 
presc:rved as per EPA Method 
requ irements. 

Initial c.ilihl'ali1>11crit<:ri,111crc mct , 

ICVs 11c1\: 11 ithin acceptance limits. 

Ammonia and nitrite were not 
detected in method blanks. 

ICB/CCBs were analyzed every IO 
samples with no detections. 

LCS recoveries were within 
acceptance criteria. 

Sample GP- I 0-10-01 1-F was 
analyzed in <luplicalt:. % RPDs wen: 
within acceptance criteria, 

9 of 12 

Qualifications 

.. 

Bias 
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Region J Data Review Worksheet Other lnorganics hy l SEP.\ 2320B/300.0/410.4 and S:\I 4SOO~ll3-Bll/4SOOMl2-B 

Project: Shepley's Hill Landfill Supplemental lm·estigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

Sample GDUP-060210-F was 
Field 

I) RPD :'.S 30°/c, 
collected as the tield duplicate of 

Duplicates sample GP-10-10-021-F. RPDs were 
within acceptance criteria. 

I) No qualilicution required if recover) 
between 80-120% (ammonia) and 85-115% 
(nitrite). 
2) If background concentrntion is greater than MS was performed on sample GI'- I 0-

MS/MSD 4x the spike concentration qualification is not 10-011-F. The recoveries were 
required within acceptance criteria. 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

The ammonia results from samples 
OP-10-09-071-F. GP-10-09-081-F. 

Compound 
Positive results reporLed above the LOO but 

GP-10-10-021-F. and GDUP-060210-
helm, the LOQ should be considered 

Qmmtitation 
estimaleLI and he llagged ··r F ll'ere detected and reported b.:111 een 

the I.OD and the LO(). These results 
wen.: .I quulilieLI b~ the lahorntor~ . 

I). \pprnp, iate method 
(hcrall 2) I·\ aluall' an~ analytical prohlcms II ith 
Fn1luati11n or lahorator) results . No ,11H111wlics. 
Data 3) Evaluate sampling crrors - licld 

contaminalinn. sample lmlLI times. 

Table 7. Chemical Oxyeen Demand {COD) by USEPA 410.4 . . ' 

Review 
. . ' . .. 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completent:ss b. Shipping and receiving documents. 

c. All lab records of sample rect:ipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

AMEL' Job No. 780380000.0300.**** 
Laboratory SDG: LI 008178 

Samples affected 

All required deliverables were present 
in the data packagc. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
smnple integrity was maintained 
during transJJ(lrt. 

10 of 12 

Qualifications Bias 

AMEC J qualified 
the ammonia results 
from these samples Estimation 
11 ith a TR (trace 
kvcl) reason code. 

. 
Qualifications Bias 
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Region I Data Review Worksheet Other lnori:anics h)· l!SEP.\ 2320B/300.ll/410.4 and S\I 4:'i00NIU-811/45110:\O2-n 

Project: Shcpley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Holding Tim.:s 
28 Jays. pn:scrvcd \\'ilh ll2SO4 lo pH<2 

(I IT) 

Initial 
r:,. 0.995 for a valid calihrntion curve 

Calihration 

No qualification if recover) between 
80-120% 

ICY/CC V a) %R > 110% llag detected results "J" 
b) %R <90% llag detected results ··r und 
nondetected results " Uf' 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and het11een LOO and LO(). 
raise result to LO() and !lag ··u·· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and :,. LOQ flag .. ,r 
Rinsatc. ell:.) 

3) Sample result ?. 10:x contaminant 
conccntnllion: no qualilicalion 1cquircJ. 

ICB~ CC'lh 
L1 alualc absolulc 1 ,ilucs do1111 1,i Ilic· 1,()1) 

Llalu.11.: IClhl'l lb th.ii hr,1d,c·t ""npk~. 

I.CS 
No qualitic,llion ii' recovery h.:l\1ec11 95-
105°1/u 

20% sRPD. RPD >20% flag detected results 
Lab Duplicate --r and nondctecteJ n::sults '·Ur 

• • ' .. .. .. 

Field 
RPO ::o 30% when <lt:tccts for both duplicutes 

Duplicates are 2'.QL for water 

I) No qua Ii ticution required if recover) 
bet1reen 80-120%. 
2) tr background concentration is greater than 
4x the spike concentration qualilieation is not 

MS/MSD requin:d 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as wt:11) 

AMEC Job No. 780380000.0300 .**** 

Laboratory SDG: LI 008178 

Samples affected Qualifications 

Samples were analyzed as per EPA 
Mcthoi..1 requiremt:nts. 

Initial calibration criteria were met. 

JCVs \\ere within acceptance limits. 

COD II as not detected in associated 
method blanks. 

l('H,'l'Clb 11crc anal~zcd cv.:ry 10 
~.1111plc~ 11 ith Ill> dc11.:ctio11s 

I.CS n:cnvcr~- \1as \I ithin m:ceplanct' 
criteria. 

Sumplc GP- I 0-10-011-F was 
analyzcJ in duplicate by the 
lubonitm) . Both n::sults m:n:: 
reported as not detected. 

·. 
. . ,. 

Sample GDUP-060210-F was 
. . 

collected as the lield duplicute of 
sample GP-10-10-021-F. The RPO 

No qualification 
could not be calculated because the 

warranted. 
COD result from sample GDUP-
060210-F al 11 mg/L was below the 
QI. nr 20 mg/I. 

MS was performed on sample GP- I 0-
10-011-F. The recovery was within 
acceptance criteria at I 02%. 

11 ofl2 

Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

1) lnstrumenl level concentrations should be 
less than the linear rangt:. Quality dett:ctt:c..l 
results \\"ilh concentrations greater than the 

The laboratory J qualified the COD 
AMEC .I qualiliec..l 

LOO ·-r the COD results 
Compound 2) The reported LOQ should not be below the result from sample GDUP-060210-F 

from these samples Estimation 
Quantitation detected between the LOD and the 

lowest IC AL standard concentration. 
LO(). 

\1 ith a TR (trace 
3) Positive results repo11ed above tht: LOD level) reason eoc..le. 
but below the LOQ should be considered 
estimatec..l anc..l be llaggt:d ''f" 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems I\ ith 
Evaluation of laboratory resu Its. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

,l j :"1 
:i ' ' ti ,: 

/ / .l 1.}i:, .. l~-.!1. /ti.J. . LJJ,•i.~.( 
►' , ... 

.Melanie Roshu 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008178 

12 or 12 

REVIEWED BY: 

rfl,_,,~ ~ 
Denise King 
Emiironmental Chemist. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 10 water samples (including 1 rinsate blank and 1 field duplicate) collected 
on June 02 and June 03, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, 
Massachusetts. The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on 
June 03, 2010 and assigned sample delivery group (SDG) numbers L 1008257 and L 1008411 upon receipt. 
Alpha analyzed the samples for dissolved metals using United States Environmental Protection Agency 
(USEPA) Method 6020A, total alkalinity using SM 23208, chloride, sulfate, and nitrate using USEPA Method 
300.0, chemical oxygen demand (COD) using US EPA Method 410.4, ammonia using standard method (SM) 
4500NH3-BH, and nitrite using SM 4500NO2-B. Alpha followed the Department of Defense (DoD) Quality 
Systems Manual (QSM) , Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs 
are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the Doq QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S I L. t e 1e am o e IS 

Lab Sample Number ~ample lJate 

LI 008257-0 I/LI 008411-0 I 6/02/2010 
L 1008257-02/L I 008411-02 6/0212010 · 
L1-008257-03/L100841 t~03 .. 6/02/2010 · . 
LI 008257-04/L I 008411-04 6/02/2010 
LI 008257-05/L 10084 11-05 6/03/2010 
LI 008257-06/Ll 008411-06 6/03/2010 
Ll008257-07/LI008411-07 6/03/2010 
LI 008257-08/L I 008411-08 6/03/2010 
LI 008257-09/L I 008411-09 6/03/2010 
L 1008257-10/Ll 008411-10 6/03/2010 

T bl 2 S a e ampie a us I St t 
Data 

Validation Matrix Preservation 
Level 

Data Quality 
Review using 

As required by 
Automated Aqueous 

method 
Data Review 

(ADR) 

i\lVll-: C .lob No. 780380000.0300. **** 

Laboratory S DG: LI 008257 & LI 008411 

Field ID 

GP-10-10-031-F 
GP-10-10-041-F · 

. GP-10-·10-051-F . 

GP-10-10-061-F 
GP-10-10-071-F 
GP-10-08-011-F 
GP-I 0-08-021-F 
GP-I 0-08-031-F 
GDUP-060310-f 

RB-0603 I 0-U 

Sample Receipt 
Temperatu re 

Two sample coolers 
were received on 
6/03/2010 at 
temperatures of 2 °C. 

I of 10 

Comments 

. .. ~ .· 
: -

.. 

field Dupli cate of G P-10-08-011-F 
Rinsate Blank 

soc Laboratory Number 

Alpha Analyti cal 
LI008257 

8 Walkup Drive 
LI0084l 1 

Westborough, MA 0 15 81 
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Project: Sheplcy's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Co111pletem:ss 

coc 

I lolding ·1 imc· 

Blanks 
(Mdhod. 
Field. 
Equipment. 
Rinsatc, etc.) 

Laborat_ory 
·control 
Samplt:t 

Laboratory 
Control 
Sample 
Duplicate 
l LCS/Ll"S lJ l 

Recovery 

Field 
Duplicate 
RPO 

Acceptance Criteria 

I) Complete SD(i tile. 

a. Sample data package including case 
narratin:. QC data und raw datu. 

b. Shipping and receiv ing documents. 

e. All lab records of samplt: receipt. 
preparntion and analysis. 

I) Sample custody doeumenlation. 

2) T empernturc :56°C for soils. 
3) Aqueous sample preserved to p1-1<2. 
4) Sample delivery documentation. 

I ) Aqucm1s sa111pl<.: 180 da~ s i r pn:s.:n·cd Ill 
pll/2 

2> Ilg- 28 da:~ lu anal_'sis 

I l 1'q1luatc do\l n lo lhc· LOI) 
2) tr samplt: n:suh is -- I Ox contamin,rnt 

concenlrntion: llag ··u·· 
3) Sample result 2: I Ox contmninan1 

concentration: no qualification 
required. 

O LCS.acceptance limits 80-120%, method 
requirem.ents (EPA Method · · 
6UI0/602U/747U) 
a) %R<80% flag detected n:sults 'T and 
nondetected results "UJ" 
b) %R>l20% !lag detected results 'T 
c) ¾R.<10% flag detected results ·•rand 
nondctcL·l.:d rcsuhs ··({"" 

Quality all associated samples. 

I) RPD S 30% (waters): $ 50% (soils) 
a) If exceeds RPO limit: J qualify detects. 
UJ quality non detects. 
b) 1 f one result > LOQ and other ND: J­
detections. UJ quality non detects 

2) ± LOQ for results:,; 5x the LOQ 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 008257 & LI 008411 

Samples affected 

All required delin:rablcs \\ere present 
in the data package. 

Cooler temperatures upon arrival nt 
Alpha were v, ithin acceptance criteria . 
Sample was preserved with HN0 1 to 
pH<2. 

The Chain ol-Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sampk 
integrity ,,as 111ai11wined during 
transport. 

·1 he· salllpl.:s \\l'.IL' anal~zcd II ithin 
hnldin~ 1i111c·. 

Dissolvcd manganese (0.19 µg/L) 11 as 
detected in the method blank associated 
with these samples. 

,. 

The LCS/LCSD recoveries were within 
acceptance limits. 

S::imple GDUP-060310-F was collected 
as the field duplicate of sample GP- I 0-
08-011-F. RPDs were within 
acceptance criteria. 

2 of tn 

Qualifications 

The aswciated sample 
con<.:cntrations wen: 
mrn\: than 10 times the 

Bias 

blank concentrations; Non<.: 
therefore. data usability 
is not advcl'scl) a!Tccted 
by the bla.nk results. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

MS/MSD 
RPO 

RPD s 20% 

I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-IJ. 
2) Quality results in the hatch or of similar 
type. 
3) If background concentration is >4x spike 

MS/MSD concentration qualification is not required 

Recovery a) Recoveries <10% J qualify detects. R 
qualify non detects 
b) Recoveries <80'½, flag detected results 
--r and nondetected results ··ur 
c) Recoveries> 120% flag dt:tected results 
--r 
I) Acceptance limits an: 75-125'1/c,. 
2) ()ualilY results in the batch or ol"similar 
type: 
3) II hackground rn11cc11tra1inn is >-h spikc 

Post co11cc1111a1io11 qu.ililicalion is 1ml requi red 

Digestion a) Recoveries < I 0% J qua Ii r~ detects. R 

Spike (PDS) qualif~ non detects 
bl Rcwvc ries, 75•~ ... flag Lktccted results 
--rand nomktcclcd rt.:stilts --ur 
c) Recoveries> 125'% flag detected results 
'T' 

I) Once per digestion batch (EPA 6000 

Se.rial 
series} 

-O°Uuticin 
2) ~10% for analytes·with concentration 
>50times LOO 
3) %D> I 0% !lag detected results --J" 

I) Instrument level concentrations should 
be less than the linear dynamic range 
(LDR). 
a) (.)ualily detected J'csuhs with 

Compound 
concentrations greater than the LOR 'T' 
2) The reported DL (LOQ) should not be 

Quantitation belo11 the lowest ]CAL standard 
concentration. 
a) Positive results reported above the LOD 
but below Lhe LOQ should be considered 
estimated and be !lagged ·'J" 

/\MEC Job No. 780380000.0300.**** 

Laboratory SDG: LI008257 & LI0084I I 

Samples affected Qualifications 

AMEC J quulille<l the 

Dissolved calcium RPD (29%) was 
detected dissohc<l 
calcium from samph.: 

high in the MS/MSD performed on 
GP-10-10-071-F with a 

sample GP-10-10-071-F. 
Q (RPO not within 
control) reason code. 

Dissolv1.:<l calcium, iron. 
Dissolved calcium (60% MSD). and manganese 
dissolved iron (77% MSD). and background 
dissolved manganese (20°!.J20%) were concentrations were 
outside acceptance criteria in the more than 4x the spike 
MS/MSD perfonrn;d on sample GP- I 0- concentrations. Data 
I 0-071-F. could not b.: fully 

evaluated. 

PDS was not pcrformed \\ith this SDG. 

The %D. for lh_e s D_s perform~~ .were 
within· acceptance limits . · . . 

Dissolved a!'scnic results from samples /\MEC J qualitie<l the 
GP-10-10-041-F. GP-10-10-051-F. and arsenic results from 
GP-I0-08-031-F were detected and these samples with a TR 
reported between the LOD and LOQ. J (trace level) reason 
qualified by the laborntory. code. 

3 of 10 

Bias 

Non-
Directional 

None 

.. .. 

Estimation 
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Project: Sheplcy's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qua Ii fica tions Bias 

Samplt!s GP- I 0-10-031-F. GP-10-10-
I) Appropriate mclhod. 041-F. GP-10-10-051-F. GP-10-10-

Overall 2) Evalualc any analytical probh:ms with 061-F. GP- I 0-10-071-F. and GP- I 0-08-
No qualitication 

Evaluation of laboratory results. 031-F have elevated detection limits for 
warranted. 

None 
Data 3) Evaluate sampling errors - field all analytes due to the dilutions required 

contamination. sampk: hold times. hy the high concentrations of hirget 
anal) tes. 

Note: The· laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

T bl 4 T a e ota a m1ty 1y 1 Alk I' . b S tan ar et 0 d d M h d 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample tlata package including case 

Data narratiYe, QC data and raw data. 
Completeness h. Shipping and receiving documents. 

r. All lah records or sample receipt. 
prqiaration and analysis. 

I) Sample rnstnd) documentation. 
coc 2) Temperature :S6°C 

3) Sample deli very documentation . 

Holding Times 14 days, preservation not required (EPA 
(IITJ Method 23208) 

I) If sample result is < I 01e contaminant. 
coiicentraliori and between LOD ·and LOQ. 

Rl,inks niis..: r..:sult to LOQ anJ llag ·-u--
(Method, Field. 2) If sample result is < IOx contaminant 
Equipment, concentration and 2'. LOQ flag "U" 
Rinsate, etc.) 

3) Sample result 2 l Ox contaminant 
concentration: no qualitkation re4uired. 

No qualification if recovery bel11 cm XU-
115% 
a) %R<80% 11.ig detected results --rand 

LCS nondetected results ··ur 
b) %R > 115% flag detected resu I ts ·-r 
c) ¾R <IO¾ llag detected results "J" and 
nonddcctcd results "R". 

Lab Duplicate 
4% ~RPO, RPO >4% flag detected results ·'J" 
and nondetecled results "UJ"' 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008257 & LI 008411 

Samples affected 

All required deliverables were present 
in the dat.i package. 

(\,olc r temperatu res upu11 arr il'al ;11 
.-\lpha 11c re II ithin ,1ccept:1nCl.: 
cri teria 
The lahoralory Sample Rceeipl and 
Log-in Checklist indicates that 
sampk intcgrit) was maintained 
during lranspor l. 

Samples were analyzed as per EPA 
Method rc4uin.;1m:111s. 

. . 

Total alkalinity was not detected in 
the rinsate or preparation blanks. 

LCS recovery was within acceptance 
criteria. 

Samples GP- I 0-10-071-F was 
analyzed in duplicate for total 
alkalinity. RPO was within 
acceptance criteria. 

4 of 10 

Qualifications Bias 

I 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

Samrle GDUP-060310-F was 
Field RPO :S 30% when detects for bolh duplicates collected as the lield duplicak or 
Duplicates are ::O:QL for water sample GP-10-08-011-F. RPDs were 

within acceptance criteria. 

I) No qualification required if recovery 
between 86-1 16%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
%R< 86% !lag detected results ",I" and MS was performed on sample GP-I 0-

MS/MSD nondetected results ··ur 10-071-F. % recm·ery was within 
%R > 116% flag detected results ··r acceptance criteria. 
%R<I0% flag detected results --rand 
nondetected results --R--
Qualify only resuhs in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Positive rcsul!s rcported above the LOI) nut 
Total alkalinit) \\as tktectcJ in all 

Compound asscn:iatcd samplcs al cnnce111rnti0ns 
()u,111\itation 

belcl\\ lhe 1.0() should be considered 
,ibll\, lhc· 111,lh<1d l'c'j1\lrling limil 01· 

cstimaicd and be !lagged --r 
2.0 Ill ~ I., 

I) /\ppropriatc 111c1hod , 
Ch erall 2) F, aluate an) anal)1ical problems\\ ith 
F.rnlualion or lahoralory results . No a110111alics . 
Data 3) Evaluate s,1111pling errors - field 

contamination. sample hold times. 

T bl 5 N·t t Chi .d a e 1 ra e, on e,an u ~ e iy . dSlft b USEPA30000 
'Re".iew 

, Acceptance Ci-iteri~ 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

C /\II lah records of sarnpk rcceirt. 
preparation and analysis. 

I) Sample custody documentation . 

coc 2) Temperature :S6°C 
3) Sample delivery documenlation . 

/\Ml::C .lob No. 780380000.0300.**** 
Laboratory SDG: LI008257 & LI00841 I 

. ' Sampies affected . · ·, 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laboratory sampk receipt and log 
in checklist indicates that sample 
integrity was maintained during 
_transport. 

:i of 10 

Qualifications 

Qualifications 

Bias 

Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) 28 days, preservation not required 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. preservation not required 

(Nitrate-N)(EPA Method 300.0) 

I) If sample result is < I Ox contaminant 

Blanks concentration and be111een LOD and LOQ, 

(Method. raise result to LOQ and tlag --u·• 
Field. 2) If sample result is < I Ox contaminant 

Equipment. concentrntion and :2: LOQ tlag ·'LJ" 
Rinsale. de.) 3) Sample result :2: I Ox contamin,1nt 

conccnlration: no quulilicalion required. 

I) No qualitication il"n:covery bel\leen 90-
110% 
a) '%R<90%, tlag detected results ··rand 

I.CS nondetccted results ··ur 
b) %R > I 10% tlag detected results ··r 
c) %R <10% tlag delectt:d results ··rand 
nondetected results "R" 

.. 
.. .. . I} ~hlodpe .RPD <_18%; 

Lab Duplicate 2) Nitrate RPO < 15%: 
3) Sulfate RPO <20% 

Field I) RPD :'5 30% when detects for both samples 
Dupli.:aks are::_ I .OQ f'or \1 atcr 

I) No qualification required if recovery 
between 40-151 % for ch lo ride. 80-122% for 
nitrate. and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

AMEL' Joh No. 780380000.0300.*** * 

Laboratory SDG: Ll008257 & LI00841 I 

Samples affected Qualifications 

The samples were analyzed and 
AMEC J qualified preserved as per EPA Method 

requirements for chloride and sulfate. the detected nitrate 
results from these 
samples ll'ith an 1-1 

Samples GP-10-10-031-F. GP-10-10- (hold time 
041-F. GP-10-10-051-F. and GP-10- exceeded) reason 
I 0-061-F were anal) zed for nitrate code. 
past the holding time. 

AMEC U qualiticd 
the detected su I fate 
results from 
samples GP- I 0-10-
041-F. GP-10-10-
051-F. GP-10-10-

Sulfate at a concentration of0.63 
061-F, and GP-10-
I 0-071-F because 

mg/L was detected in the method the sample 
blank associated with the analysis of concentrations \I ere 
samples from this SDG. less than I Ox the 

MB eo11cen1ra1io11. 
AB (cnnta111i11,11ion 
tk:lecti:d in 
p1cpurnlinn blank) 
l\.'tl:--( )1) l'Olk' \\ ;i:,; 

applied. 

LCS recoveries were within 
acceptance criteria 

% RPDs were within acceptance . .. . . 
cr iterin. 

Sample GDUP-060310-F was 
collected as the field duplicate of 
Sall\ pk· GP- I 0-08-0 I 1-r RPDs 1\\:re 
within acceptance criteria. 

MS/ MSD was performed on sample 
GP- I 0-10-071-F. The recoveries 
were within acceptance criteria. 

c, of 10 

Bias 

llnknm\n 

High 

. ' '. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region 1 Tier 1 Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications 

Items 

AMEC .I qualitied 
Nilralc results from sampks GP-10- the nilrate and 

Positive results reported above the LOD but 
10-041-F. GP-10-10-051-F. GP-10- sulfak results from 

Compound 
below the LOQ should be considered 

08-011-F. and GDUP-060310-F and these samples with n 
Qunntitation 

estimated and be llagged ·-r sulfate result from sample GP-l0-10- TR (trace level) 
051-F 11·ere reported between LOD reason code. unless 
and LOQ with a J qualifier. they ha1·e been U 

qualified .. 

1) Appropriate method. Chloride results from samples GP- I 0-

2) Evaluate any analytical problems wilh 10-031-F. GP-10-10-041-F. GP-10-
Overall 

laboralory resulls. 10-061-F, GP-10-10-071-F, and GP-
Evalualion of 

3) Evaluate sampling errors - tield 
10-08-031-F have elevated detection Not required 

Data 
contamination. sample hold times. 

limits due to the dilutions required to 
quantitale the results within the 
calibration range . 

T bl 6 A a e . mrnoma an 1 r1 e ,y an ar e 0 s - -d N't 't b St d d M th d 4500NH3 BH/4500NO2 B 
Review 

Acceptance Criteria 
Items 

Cnmplctc- SD(i lik 
a Sample data package induding ca.s.: 

Dala 1rnrra1i1 c. (.)C dala and r,I\\ data. 
Completeness h. Shipping and receiving documents. 

c. All lab records of sample.: receipt. 
preparation and analysis. 

1) Sample custody documentalion. 
coc 2) Temperature S6°C 

3) Sample delivery documentation. 

I) 28 da1s. pn;scn cd with ll2SO➔ lo p11<2 
Holding Times (Ammonia) 
(HT) 2) 48 hours, chemical preservation not 

required (Nitrite) 

I) lfsampk ,-.:,ult is <10,; ,onlamin,1111 

Blanks 
concentration and between LOO and LO(). 
raise result to LOQ and flag ·'u·· 

(Method. Field. 2) If sample result is <JOx contaminant 
Equipment. concentration and 2 LOQ flag ··u·· 
Rinsalc. etc.) 

3) Sample result 2:I0x conluminant 
concentration: no qualification required. 

LCS 
No qualification if recovery between 80-
120% for ammonia and 90-110% for nitrite. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI008257 & LI00841 I 

Samples affected Qualifications 

All r.:quin:d Li-:lin:rabks 11cr.: prcse111 
in the dma package. 

Cooler temperatures upon arrival al 

Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checkl,is1. indb nc that sample 
integrity \.Vas maintained during 
tninsport. 

The samples were analyzed and 
preso;:rved as per EPA Method 
requirements. 

Ammonia and nitrite were not 
detected in method blunks. 

LCS recoveries were within 
acceptance criteria 

7 of to 

Bias 

Estimation 

None 

Bias 

.. 
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Region J Data Review Worksheet Other lnorganics h~· rsEI'.\ 2320B/300.0/410A ands" 4500'.'il13-Bll/4500:\O2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

Sample GP- I 0-10-071-F was 
Lab Duplicate I) RPO~20% analyzed in duplicate. % RPDs were 

within acceptance criteria. 

Sample GDU P-060310-F ll'as 
collected as the field duplicate of 

Field 
sample GP- I 0-08-011-F. Nitrite 

Duplicates 
I) RPD<::_30% RPO was within ncceptancc criteria. 

Ammonia RPO could not be 
evaluated as both results ,,ere below 
the LOQ. 

I) No qualitication required if recovery 
between 80-120% (ammonia) and 85-115% 
(nitrite). 
2) If bnckground concentration is greater than MSs were performed on sample GP-

MS/MSD 4x the spike concentration qualilication is not 10-10-071-F. The recoveries were 
required within acceptnnce criteria. 
()ualili 011I) results in the spiked sample. 
(()ualilY n:sulls for s,1111plcs collected at sa111e 
location hut dillning depths as 11ell) 

I he ,1111111u11i,1 1·c,ults Ji·u111 ,a111ph.:, 

Co111pound 
l'osi1i1c results reported above the LOD but GI'-I0-08-011-1: and CiP-10-08-031-F 

()uantitution 
belm, the LO() should be cnnsiden:d were det<.!cted and reported bt:Lween 
i:,1i111atcd and he llngged --r the I .OD ,111d the I .OQ. These results 

were .I qua lilied b) lhe laboralor) . 

I) Appropriate 1m:thod. 
O,.:rall 2) baluat..: any analytical problems v.ilh 
EYaluation of laborutory results. No nnomalics. 

· Data · 3)' Evaluate sampling errors - field ·. 
. . 

contamination: sample hold tirnes. . . 

T bl 7 Ch a e . em1ca 10 xygen D eman d (COD) b USEPA 410 4 1y 

Review 
Acceptance Criteria 

Items 

Complete SOG tile. 
a. Sample data package including case 

Data narrative. QC data and ra,, data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008257 & LI 008411 

Samples affected 

All required deliverables were present 
in the data package. 

~ of 10 

Qualifications 

No qualilkation 
11 nrranted. 

i\r--11-'C .I qu,ililicd 
the nitrill: and 
ammonia n:sults 
fro111 these samples 
,, ith a TR (lract.: 
lc\t.:I) reason cod..:. 

: . . 
. . 

Qualifications 

Bias 

None 

Estimation 

' 

Bias 
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Region I Data ReYiew Worksheet Other lnorganics hy t:SEI'.\ 23208/300.0/410.4 and S'1 4500:'l.113-Bll/4500NO2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 
coc 2) Tempernture :::o6°C 

3) Sample delivery documentation. 

Holding Times 
28 days. prescrvc:d \\'ith H2SO4 to pH<2 

(HT) 

I) If sample result is < !Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and llag --u•· 

(Method. Field, 2) II' sample result is < I Ox contaminant 
Equipment. concentration and 2 LOQ flag ·•LJ"' 
Rinsate. etc.) 

3) Sample result :2: !Ox contaminant 
concentration; no qualification required . 

Ll'S 
Nu qualilica1inn ir1\:cmcr) bctwccn 95-
105'1/o 

20'h, sRl'D. RPI) ---20•~0 llag <lctectc<l results 
Lah Ouplicatc 

--rand nondctcctcJ results --ur 

Field RPO:::; 30% when detecls for both duplicates 
Duplicates are ?:QL for water 

' 
.. .. .. 

I) No qualification required if recovery 
between 80-120%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 

MS/MSO required 
Qualify only results in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as well) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008257 & LI 008411 

Samples affected Qualifications 

Cooler temperatures upon arrival at 
Alpha were \\'ithin acceptance 
criteria. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method n.:quirements. 

COD "as nut dctected in associate<l 
method blank. 

I .CS rccov.:ry ,, as within ucceptam:c 
crih:ria. 

Sa111plc ( ,i'-1 ll-t ll-071-1· ll'ilS 

anal) zed in dupl icutc by the 
lahornlur) . 

Sample GDUP-060310-F was 
wllected as the tield duplicate of 
sample GP-10-08-011-F. RPD was 
within _acceptance criteria. 

.. - ' 

MS was performed on sample GP-I 0-
10-071-F, The recovery v.:as within 
,1cccptann: crilcria aL I 0--l'}u. 

'> of 10 

Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) Instrument level com:enlralions should be 
less than the linear range. Quality detected 
resu Its with concentrations greater than the The laboratory .I qualilicd the COD AMEC J qualified 
LOO '"J" results detected between the LOD and the COD results 

Compound 2) The reported LOQ should not be below the the LOQ. The affected samples are: from these samples Estimation 
Quanlitation 

lowest IC AL standard concentration. GP-I 0-10-051-F and GP- I 0-10-041- \I ith a TR (trace 
3) Positive results reported above the LOO F. level) reason code. 
but below the LOQ should be considered 
estimated and be flagged 'T 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - tidd 

contamination. sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

Melanie _Roshu . 
Environmental Chemi~t 

i\M EC .lob No. 780380000.0300. * • * * 
Laboratory SDG: LI008257 & LI00841 I 

10 of Ill 

REVIEWED BY: 

o~ ~ 
Denise .King 
Environmental. Chemist ; 
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Region I Data Review Worksheet Other lnorganics hy l'.SEP.\ 23208/300.0/410.4 am.I s,1 4500:--ill3-lm/4500NO2-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
June 03, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up Alpha Analytical Laboratory in Westborough, MA (Alpha) on June 04, 2010 and 
assigned sample delivery group (SDG) numbers L 1008317 and L 1008410 upon receipt. Alpha analyzed the 
samples for dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A, 
total alkalinity using SM 23208, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen 
demand (COD) using USEPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite 
using SM 4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), 
Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplementa1 

Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S I L. e . le ampe 1st 
Lab Sample Number Sample Date 

LI0083 I 7-0 l/Ll0084 I 0-0 I 6/03/2010 
L l 00.831 7-02/L l 008410-02 6/03/2010 
Ll0083 l 7-0J/Ll00.8410-03 6/03/201.0 
LI 008317-04/L I 008410-04 6/03/2010 
LI 008317-05/L I 008410-05 6/03/2010 

Tabl 2 S e . amp e a us l St t 
Data 

Validation l\latrix Preservation 
Level 

Data Quality 
Review using 

As required by 
Automated Aqueous 

method 
Data Review 

(ADR} 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: LI 0083 I 7 & LI 008410 

Field ID 

GP-I 0-08-041-F 
GP- I 0-08-051 sf 

. GP-l0s08s061-.F 
GDUP2-0603 I 0-F 

RB2-0603 I 0-U 

Sample Recei pt 
Temperature 

One sample cooler were 
received on 6/04/20 I 0 
at a temperature of 4°C. 

I of 10 

Comments 

MS/MSD 

: 

Field Duplicate of GP- I 0-08-051-F 
Rinsate Blank 

soc LaboratorJ Number 

Alpha Analytical 
LI008317 

8 Walkup Drive 
LI008410 

Westborough, MA O 15 81 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

a e ISSO ve T bl 3 ff dM etas ,y I b USEPA 6020A 
Review 

Acceptance Criteria 
Items 

1) Complete SDG lile. 
a. Sample data package including case 

Data narrntil'e. QC data and rnw data. 
Completeness b. Shipping and rcceil'i ng documents. 

c. All lab records or sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature S6°C for soils. coc 
3) Aqueous sample preserved to pH<2. 
4) Sample delivery documentation. 

I) /\quc:ous s,11npl.: 1811 d,1~s il'1wc:sc:nc:d lo 
I lolding I i111.: pl I- 2 

2) I lg - 28 da) s 10 anal~ sis 

I) r:, aluat<.: c.lm, n lti the: LOIJ. 
Blanks 2) ll'samplc r..:sult is -.:: I Ox .:onta111ina111 
(Mt::thod. conccnlration: tlag ··u·· 
Field. 

3) Sample result ~ !Ox contaminant 
Equipment. concentration: nn qualiticc1tion 
Rinsate, etc.) 

required. . 
Laboratory . . I} LCS acceptance limits 80-120%, method 
Control requirements (EPA Method 
Sample/ 60 I0/6020/7470) 
Laboratory a) %R<80% flag detected results ··r and 
Control nondetected results "UJ" 
Sample b) ¾R> 120% flag detected results ··r 
Duplical..: c) ¾R<I0% flag d<.:tcct..:J results ··rand 
(LCS, LCSD) nunJ..:1..:.:1..:d rc:sulis ··I{" 
Rt:covery Qualify all associatt:d samples. 

l)RPD s; 30% (waters): s; 50% (soils) 

Field 
a) lfexceeds RPD limit; J qualify detects. 

Duplicate 
UJ quality non detects. 
b) If one result > LOQ m1d other ND: J-

RJ>D 
detections. UJ qualify non detects 
2) ± LOQ for results s; 5x the LOQ 

MS/MSD RPO s; 20% 
RPO 

AMEC Joh No. 780380000Jl300.**** 
Laboratory SDG: LI008317 & LI008410 

Samples affected 

All required delin:rablcs were present 
in the data package. 

Cooler tem peratures upon arrival at 
Alpha were within acceptance criteria. 
Sample was preserved with I !NO, to 
pll<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
intt:grily was maintained during 
lrnnsporl. 

1'11..: sa111plc:s 11..:rc: anal)z<:c.l 11 i1hin 
h,>lding lim.:. 

Dissolv..:d cakium (2.:J.5 µg/L). 
dissolved magnesium (4.24 µg/L), and 
dissolvt::d mangam:s<:: (ll .19 ~1g/L) were 
dctcctt::d in rinsate blank RB2-0603 I0-
U assuciall:J with these sampks. 

. 
·, 

The LCS/LCSD recoveries were within 
m:ceptance limits. 

Sample GDUP2-0603 l 0-F \\as 
collected as the field duplicate of 
s11mple GP-10-08-0Sl·F. RPDs were 
within acceptance criteria. 

RPDs were within specified limits. 

2 of 10 

Qualifications 

The assnciat..:d sample 
conc..:ntralions 11 en: 
more than IO limes the 
blank concentrations: 
therefore. data usability 
is not adversely alTcctec.1 
b} the blank results . 

Bias 

None 



amec 
August 12, 2010 l>issohctl \h•tals hy l'SEP.\ \lcthod 611211.\ 

Region I Data ReYiew Worksheet Other In organics hy l 'SEP,\ 2320B/3110.11/.tlOA and S\I .t5011'.'ill3-lm/.t500N02-H 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MAOEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) MS/MSD acceptance limits me 80-120% 
(QAPP-Worksheet 12-1 ). 

2) Quality results in the batch or of similar 
type. 
3) If background concentration is>4x spike 

MS/MSD was performed on sample MS/MSD concentration qualification is not required 

Rccowry a) Recoveries <10% J qualify detects. R GP- I 11-08-041-F. A 11 rcco, crics wc:re 

quality non detects within sped tied limits. 

b) Recoveries <80% flag detected results 
--r and nondetected results --ur 
c) Recoveries > 120% flag detected resu Its 
··r 
I) Acceptance limits are 75-125%. 

2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 
PDS recovery was within acceptance 

Digestion a) Recoveries <10% J qualify detects, R 

Spike (PDS) qua Ii ty non detects limits. 

b) Reco\'erics .-:75°·i, llag Jctcctcd results 
.. rand nonde1ec1ed n:sults "l/J" 
c) Reem crics · 125° ;, llag Lktected resulls 
··r 

I) Once per digestion balch (EPA 6000 

Serial 
serks) 

Thc 'I-oil l'u r 1hc SD, pct formed were 
2) '.SI 0% for analytes with eoneentration 

Dilution 
>50times LOQ 

within acceptance limits. 

3) %0> I 0% llag detected results ·r 

I) Instrument level concenlralions should 
be less than the. linear dynamic range 
(LOR). Dissolved mangane~e, dissolved AMEC J qualified the·. .. a) Qualify detected·results With calcium, and dissolved magnesium manganese. calcium .. 
concentrations greater than the I.DR '·,I" from sample RB2-0603 IO-rand arsenic 111ag11csiu111. and arsenic 

Compound 2) The reported DL (LOQ) should not be from samples GP-10-08-041-F, GP-10- results from these Estimation 
Quantitation 

below the lowest !CAL standard 08-061-F, and GDUP2-0603 I 0-F were samples with a TR 
concentration. reported between LOO and LOQ. The (trace level) reason 
a) Positive results reported above the LOO laboratory J qualified these analytes. code. 
hul bcloll' the I OQ should be considered 
estimated and be llagged --r 

Samples GP- I 0-08-041-F. GP- I 0-08-
I) Appropriate method. 051-F. GP-10-08-061-F. and GDUP2-

Overall 2) Evaluate any analytical problems with 060310-F have elevated detection limits 
No qualilicalion 

Evaluation of laboratory results. for all analytes due to the dilutions None 
Data 3) Evaluate sampling errors - field required by the high concentrations of 

warrnnted. 

contamination. sample hold times. target am1lytes. The requested reporting 
limits were achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ar 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 008317 & L 1008410 

3 of 10 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG lile. 
a. Sample data package including case 

Data narrative. QC data and rn\1 data. 
Completeness b. Shipping and receiving documents. 

c. All lab rernrds of sample rcceipl. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Tempernlure :S6°C 
3) Sample delivery documentation. 

Holding Times 14 days, preservation not required (EPA 
(HT) Mdhod 23208) 

I) ll'sample n.:sull is <10~ contaminanl 

Blanks 
com:enlnllion and h<.:t\1ccn 1.01) and LO(>. 
raise rcsu 11 lo I .t )Q and llag "l 1--

I rv1<.:tl10d. lidd. 
2) ll'sa111pk rcsull i~ ·- )()). con1a111i1wn1 

l·.quipmL'l11. cum:c·111 r,1liu11 ,111d _ I t JI.} llag ·-1 :--
Rinsalc. etc. ) 

3) S,1111ple result 2 I Ox conlaminanl 
concentration: no qualiliculion required . 

No qualilicatinn it" rcco\·cry hel\\ccn 80-
115'¾, 
a) %R<80% flag detected results --rand 

LCS nondetected results ··ur 
b) %R > 115% flag detected results --r 
c) %R <10% flag detected results "J" and 
nondetected results "R" · 

·. · ' • 

Lab Duplicate 
4% :<,;RPO, RPO >4% !lag detected results --r 
and nondetected results --ur 

held RPI) :S 31/11/0 wh.:n detects for both duplicates 
Duplicates are 2'.QL for water 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 0083 17 & LI 008410 

Samples affected 

All required deliverables were present 
in the datn packnge. 

Cooler temperatures upon arrival at 
Alpha were \\' ithin acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transporl. 

Samples were analyzed as per EPA 
Method requirements. 

·1 nwl alkalinil) 11as 1101 dclc'c·lc·d in 
Ilic prc·p,11·a1i"11 hbnk 

LCS recovery was within acceptance 
criteria. 

.. 
,. ' 

Sample GP-10-08-041-F was 
analyzed in duplicate for total 
alkalinity. RPO was within 
acceptance criteria. 

S,1111ple (,[)lJ P2-060> I 0-F II as 
collected as lhc lield duplicate or 
sample GP-10-08-051-F. RPDs were 
within acceptance criteria. 

4 of 10 

Qualifications Bias 
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Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) No qualification required if recover) 
helween 86-1 16%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 

MS was perfi.irmed on samples GP-
%R< 86% flag detected results ··r and 

MS/MSD nondetectcd results ··ur 10-os-041-r. % recovery was within 

¾R > l l 611/;, llag detected results ··r acceptance criteria. 

%R<IO% flag detected results ··rand 
nondctccto.:d ri::sults --R"· 
Qualiry only resuhs in the spiked sample. 
(Qualify results for samples collected al same 
location but dillering depths as ,,ell) 

l'ositi1·e results reported above the LOD hut 
Tot,il alkalinity ,ms detected in all 

Compound 
below the LOQ should be considered 

associated samples at concentrations 
Quantitation 

estimated and be flagged ·-r above the method reporting limit of 
2.0 mg/L. 

I) Appropriate nH:thod. 
(h..:rall 2) F, ;1lu,1tL' an: ,111al: tieal prnhil'ms 11 ith 
L1 aluatinn ol lahoratnry r..: , ult ,. No a111,111ali e~ 
Da t,1 )J l: \ al11ai..: ,:;111q,li11g cTlll rs - li..:ld 

contamination. sample ll(lld times. 

T bl 5 N"t t Cl I "d a e ~. 1 ra e, IOrl e,an u a e ,y d S If t b USEP A 300 00 
Review 

Acceptance Criteria 
Items 

Compktc SDG lik . 
a. Sample data package including case 

Data · narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All Inn record~ nfsnmple n:ccip1. 
preparation and analysis. 

I) Sample custody documt:ntation. 

coc ::i) Tc·rnpc-ralu1e ::,:(,"(' 

3) Sample deliwry documentation. 

I ) 28 days. preser\'ation not requin:d 

Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. preservation not required 

(Nitrate-N)(EPA Method 300.0) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 0083 17 & LI 0084 I 0 

Samples affected 

All required deliverables were present 
inlhe data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 

Till.' labo1 alll r: sampl..: n:e.:ipt a11d lug 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

5 of 10 

Qualifications 

Qua Ii fie a tions 

Bias 

Bias 

' 
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Region 1 Data Review Worksheet Other lnorganics hy lSEP.\ 2320B/300.0/410A and S'.\l -1500Nll3-BII/-.S00'.\02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DuD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <I Ox contaminant 

Blanks concentration and belween LOO and LOQ. 

(Method. raise result to LOQ and flag ··u·· 
Field. 2) If sample result is <!Ox contaminant 

Equipment. concentration and ?. LOQ flag ··u·· 
Rinsale, etc.) 3) Sample result ?.!Ox contaminant 

concentration: no qualification required. 

1) No qualification if recovery between 90-
110% 
a) %R<90% flag detected results ··rand 

LCS nondetected results ··ur 
b) %R > 110% flag detected results ·-r 
c) %R <10% flag detected results --rand 
nondetected results "R'' 

I) Chloride RPD <l8'~1i,: 
Lah Duplicate 2) Nitrate Rl'D <15%: 

.') Sulfotc RPD <20'1/,, 

Field I) RPD S: 30%, 11 hi.:n detects for both samples 
Duplicates arc 2: LOQ liir wakr 

I) No qualification required if recovery 
bcl1\ccn 40-151 % for chloride, 80-122% for 
nitrate, and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD· .. 4x the spike concentration .qualification is not 
required 

Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but diftering depths as well) 

Compound 
i'ositi1e resulb reported ahm,· the L()l) but 
below the LOQ should be considered 

Quantitation 
estimated and be tlagged ·-r 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

3) E\aluate sampling errors - field 
Data 

contamination. sample hold times. 

/\l'vllT .lob No. 780380000.0300.**** 

Laboratory SDG: LI 008317 & LI 008410 

Samples affected Qualifications 

The associated 
sample 
concentrations w.::n: 

Sulfate al a rnncentration or0.71 more than IO times 
mg/L \I as detected in the method the blank 
blank associated \\ ith the analysis of concentrations: 
samples from this SDG. therefore. data 

usability is not 
adversely aftected 
by the blank n:sults. 

LCS recO\c:rics were within 
acceptance criteria 

%RPDs \\ere \I ithin acceptance 
crite ri a. 

S,11nplc < il>l I 1'2-0(iO.- I 0-F 11"c1s 
collccti.:d as the lic:ld duplic,1tc or 
sample Cil'-10-08-05 1-F. RPDs were 
within acccplnnce criteri..i . 

MS/Mso·was performed on sample 
. . 

· GP- !0•08-041-F. · The reco.veries 
were within accertance criteria. 

No resulls reported between LOD and 
LOQ. 

Chloride results from samples GP- I 0-
08-041-F. GP-10-08-051-F. GP-HJ-
08-061-F . .ind GDUP2-060310-F 

Not required 
have elevated detection limits due to 
the dilutions required to quantitate the 
results within the calibration range. 

6 of 10 

Bias 

None 

. . 

None 
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Region I Data Review Worksheet Other lnorganics h~· t:st:P.\ 2320B/300.0/4IOA ant.I~"' ~500:"'1113-Bll/~500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

T bl 6 A a e mmonaa an I rI e 1y an ar e 0 s - -d N't 't b St d d M th d 4500NH3 BH/4500NO2 B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative. QC data and nl\\ data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample rcccipl. 
preparation and analysis. 

I) Sam pit: custody documentation. 

coc 2) Temperature :S6°C 
3) Sample delivery documentntion . 

I) 28 days. preserved with l-l2SO4 to pl 1<2 
Holding Times (Ammonia) 
(HT) 2) 48 hours. chemical preservation not 

required (Nitrite) 

I JI r sample 1csult is, I 0:-- cont,11nim111 
conccntration and bcl\\ccn 1.01) ,md I 0(). 

l3h111k, raise rcsult In LO() and llag ··u·· 
(Method. Ficld. 2) 1rsa111plc result is <10.x con1amina111 
Equip111cn1. concentrntion nnd 2 I ,OQ tlag ··t 1--
Rinsatc. ctc.) 

3) Sample result 21 Ox rnnlaminant 
concentration: no qualilication requirc<l. 

LCS 
No qualification if recovery between 80-
120% for ammnnia and 90-110% ~o~ nitrite. . . 

Lab Duplicate I) RPD:s:20% 

Field 
Duplicates 

I) RPD :S 30% 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008317 & LI 008410 

Samples affected Qualifications 

All required deliverables ,,ere present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
critcria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transpo11. 

The samples were analyzed nnd 
preserved as per EPA Method 
requirements. 

AMl·:C U qualitied 
thc detected 
amnurnia 1csults 
l"rom samplcs ( ii'-

,\llllllllllia al a CllllCC\lllalirn1 ol I IJ-08-ll-l 1-F. ( iJ>-
0.1) 172 mg/L was detected in thc I 0-08-051-F. Cil'-
111cthod blank nssociated I\ ith the I 0-08-061-F. and 
analysis of sa111pks from I his SDC.i (iDl IP2-060:l I 0-F 

11 ith a B 
(contaminant 
detected in method 
blank) reason code. 

LCS recoveries were »1ithin . 
acceptance ~riteria . . . .. 

Sample GP-10-08-041-F was 
analyzed in duplicate. % RPDs were 
within acceptance criteria. 

Sample GDUP2-0603 IO-F ,, as No qualification 
collected as the field duplicate or required because 
sample GP-10-08-051-F. Nitrite both ammonia 
RPD was ¼ithin acceptance criteria. results were below 
Ammonia RPD was high al 71.2%. the LOQ. 

7 of 10 

Bias 

High 

' .· 

None 
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Region I Data ReYiew Worksheet Other lnorganics by l:SEP.\ 23208/300.0/410.4 and S'1 4500~113-Bll/4500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) No qualiticatio11 required if' recovery 
betwee11 80-120% (ammonia) and 85-115% 
(11itrite). 
2) If background concentration is greater than MSs \Vere p..:rformed on sample GP-

MS/MSD 4x the spike concentration qualification is not 10-08-041-F. The recoveries were 
required within acceptance criteria. 
Qualify only n:sults in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

The ammonia results from samples 
GP-10-08-041-F, GP-10-08-051-F, 

Positive results reported above the LOO but GP-10-08-061-F, mid GDUP2-
Compound 

belm\ the LOQ should be considered 060310-F were detected and reported 
Quantitntion 

estimated and be flagged --r betm!cn the LOO and the LOQ. 
These results were J qualified by the 
laboratory. 

I ) Appropriate method. 

(hcrall 
2) Evaluate any analytical problems \I ith 

h ,iluation ol' 
laboratory results. 

No ,1110111,ilies. 
l)ata 3) F1 aluate s.1111pling e1 rn1 s - llcld 

c11111a111i11alit111. sam plc lwld time·,. 

T bl 7 Ch a e em1ca 10 xygen D eman ( ) ,y A d COD b USEP 410 4 
Review 

Acceptance Criteria 
Items 

Complete SDG tile , 
a. Sample data package including case 

Data : narrative, QC data and raw_ data. 
Completeness b. Shipping. and receiving-documents: 

c. All l;ih records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
('()(' 2) T.:mpcratu1·e J,°C 

3) Sample delivery documentation. 

Holding Times 
28 days, preserved wi th H2SO4 to pH <2 

(H'll 

/\MEL' Joh No. 780380000.0300.* *** 
Laboratory SDG: LI 0083 17 & LI 008410 

Samples affected 

Ali required deliverables were present 
in the d!)ta package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
Tit..: l,il1,11atur:- S,1111plc Rcc.:ipt ,111d 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples \\ere analyzed as per EPA 
Method n::quiremcnts. 

8 of 10 

Qualifications 

AMEC J qualitied 
the ammonia results 
from these samples 
with a TR (trace 
level) reason code. 
unless lJ qualified 
because of blank 
contamination. 

Qualifications 

.. 

' 

Bias 

Estimation 

Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <I Ox contaminant 

Blanks 
concentration and bet\\"ccn LOO and LOQ. 
raise result to LOQ and !lag ··u·· 

(Method. Field, 2) If sample result is <!Ox conlmninant 
Equipment. concentrntion and 2: LOQ flag .. u•· 
Rinsate. etc.) 

3) Sample result 2: I Ox contaminant 
concentration: no qualification n:quircd. 

LCS 
No qualificatinn if recnvcry b<:111een 95-
105% 

20% $RPO. RPD >20% flag detected results 
Lab Duplicate ··rand nondetected results ··ur 

Field RPO :S 30'¼, when dch.:cls for hnlh duplicates 
Duplicates arc 2-()L for waler 

I) No qualiticalion required ifrcc1llcr~ 
bet11 ecn 80-120%. 
2) ll"hm:kground rnm:entr,1tio11 is greater than 
4x the spike concentration qualilication is 1101 

MS/MSD required 
Qualify only results in the spiked sample. 
(Qu:il itY results for samples collected at smnc 
location but differing depths as well) . ' 
.l) Instrument level concentrations shou\d be· 
less than the I inear range. Qualify detected 
results with concentrations greater tlrnn the 
LOO ·'J" 

Compound 2) The reported LOQ should not be below the 
Quantitation lowest ICAL standard concentration. 

3) Posili \'..: results r..:portcd above the LOO 
but below the LO() shouli.l b..: consid..:r.:d 
estimated and be !lagged 'T 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Joh No. 780380000.1)300.**** 
Laboratory S DG: LI 0083 17 & LI 008410 

Samples affected Qualifications 

COD 1n1s not detected in assnciated 
method blank. 

LCS recovery was within acceptance 
criteria. 

Sample GP- I 0-08-041-F was 
analyzed in duplicate by the 
laboratory. 

Sample GDUP2-060310-F was 
collected as the ticld duplic:itc or 
S,.llllplc GP- I 0-08-051-F. RPD could Nut 11·m-r,111tcd. 
not he calculat..:d as both rcsults m:re 
belo11 the 1.0(). 

1\-IS was pcrlcinncd on sampk: (ii'- I 0-
08-041-F. The recovery ,1as 1,ithin 
acceptance criteria at I 03%. 

. . .. 

The laboratory J qualified the COD AMEC J qualified 
results detected between the LOO and the COD results 
the LOQ. The affected samples are: from these samples 
GP-I0-08-041-F. GP-I 0-08-051-F. with a TR (trace 
and GP- I 0-08-061-F. lcvc I) reason code:. 

No anomalies. 

9 of 10 

Bias 

NDnc 

. 

Estimation 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

Melanie Roshu 
Environmental Chemist 

/\MIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008317 & LI 008410 
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REVIEWED BY: 

J~ ~ 
Denise King 
Environmental Chemist 
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Region I Data Review Worksheet Other lnorganics hy lSEI'.\ 23208/300.0/-410.-4 ant.I S'\1.:15001\113-Bll/.:1500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier 1 Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 8 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
June 7, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples 
were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on June 7, 201 0 and assigned 
sample delivery group (SDG) numbers L 1008425 and L 1008426 upon receipt. Alpha analyzed the samples for 
dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A, total alkalinity 
using SM 23208, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen demand (COD) 

using US EPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplementa1 

Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl l F" Id S e ,e amp e IS I L" t 
Lab Sample Number Sample Date 

LI 008425-0 I /L l 008426-0 I 6/07/2010 
.LI 008425-02/L l 008426-02 6/07/2010 
Ll008425-03/Ll008426-0J 6/07/2010 
LI 008425-04/L I 008426-04 6/07/2010 
LI 008425-05/L I 008426-05 6/07/2010 
L1008425-06/LI008426-06 6/07/2010 
LI 008425-07 /LI 008426-07 6/07/2010 
LI 008425-08/L I 008426-08 6/07/2010 

Tabl 2 S e amp e a us I St t 
Data 

Validation Matrix Preservation 
Level 

Data Quality 
Review using 

As required by 
Automated Aqueous 

method 
Data Review 

(ADR) 

AMEC Job No. 780380000.0300.**** 
Laborato1y SDG: LI 008425 & LI 008426 

Field ID 

GP- l 0-02-024-F 
-GP- I 0-02-034-F 

. ,GP-I 0_-02-044-F 
GP- I 0-02-054-F 

GPDUP-060710-F 
RB-060710-F 

GP- I 0-02-064-F 
GP- I 0-02-074-F 

Sample Receipt 
Tempernture 

Two sample coolers 
were received on 
6/07/2010 at 

temperature of3 and 
2.2°c. 

I of<J 

Comments 

MS/MSD 

.. 

Field Duplicate of GP- I 0-02-034-F 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
L1008425 

8 Walkup Drive 
Ll008426 

Westborough, MAO 1581 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance anc..l DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Completeness 

coc 

1 lolding Time 

Blanks 
(Method. 
Field. 
Equipment. 
Rinsate, etc.) 

Laboratory 
Control 
Sample/ 
Lubo1 atlir:-, 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recovery 

Field 
Duplicate 
RPD 

Acceptance Criteria 

I) Complete SOG tile. 
a. Sample data package including case 

narrali\'e. QC data and raw data. 
h. Shipping and re::ce iving documents. 
c. All lah records of sample receipt, 

preparation and analysis. 

I l Sample custody documentation. 
2) Temperature :S6°C for soils. 
3) Aqueous sample preserved to pl-1<2. 
4 l Sample delivery documentation. 

I) Aqueous sample 180 da) s i r prcsen e<l Ill 

pl 1<2 
21 I lg - 28 da)S lo anal~ sis 

I) b aluall: do\, n lo the LOD. 
2) If sample result is < IUx contaminant 

concentration: flag ·•LJ'' 
3) Sample result 2 I Ox contaminant 

concentration: no qualification 
required. · · · 

I) LCS acceptance limits 80-120%, method 
requirements (EPA Method 
60 I 0/6020/7 4 70 l 
a) %R <:8()'}u !lag J.:\cd<::<l results ".I" and 
nondetected results ·'lJ.I" 
b) %R>l20% flag detected results ·T 
c) %R<10% flag detected results ··J" and 
nondelected results ·'R" 
Qualify all associated samples. 

1) RPD ~ 30% (waters): ~ 50% (soils) 
a) If exceeds RPD limit; J qualify detects. 
UJ qua Ii fy non detects. 
b) If one result > LOQ and other ND;)­
detections, UJ qualify non detects 
2) ± LOQ for results :o; 5x the LOQ 

/\MEL' Job No. 780380000.0300.**** 
Laboratory SDG: LI 008425 & LI 008426 

Samples affected 

All required deli, erables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 
Sample was preserved with HNO.i lo 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

l'hc sa mpli:s ,1 ere anal~ zed \I ithin 
huldin" 1in1c·, 

Disso lved calcium (30.7 pg/L). 
dissohcd iron ( l(l.3 ~tg/L). dissolved 
magnesium (20 .6 pg/ L). and Jissoh ed 
mangane:s..: (0.27 µg/L) \\ere detc:cll.:d in 
rinsate blank RB-060710-F associated 
with these samples. 

Dissolved ca.kium (36.1 µg/L). 
dissolved magnesium (22.4, µg/L). and 
dissolved manganese (0.19 µg/L) were 
detected in method hl,mk associ~ted 
with these samples. 

The LCS/LCSD recoveries were \I ithin 
acceptance limits. 

Sample GPDUP-060710-F was 
collected as the lidd duplicate of 
sample GP- I 0-02-034-F. RPDs were 
within acceptance criteria. 

2 oflJ 

Qualifications 

The associated sarnpk 
concentrations were 
more than IO times the 

Bias 

blank concentrations: None 
therefore. data usabi I ity 
is not adversely affoct.ed 
by the blank re.~ults. · 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

MS/ MSD RPD :::; 20% 
RPD 

I) MS/MSD acceptam:e limits arc 80-120% 
(QAPP-Worksheet 12-1). 

2) Qualify results in th-.: hatch or of similar 
type. 
3) lfbm.:kground concentration is >4x spike 

MS/MSD concentration qualification is not required 

Reco \'e ry a) Recoveries < 10% J qualify detects. R 
qualify 11011 detects 
b) Recoveries <80% flag ddcctcd results 
··r and nondetected results "Ur 
c) Recoveries > 120% flag dctectcd results 
.. .,,. 
I) Acceptance limits arc 75-125°,,o 

2) Qualit\ results in the batch or ul·similar 
t:, pc. 
31 Ir background c1111crnt r.i tio11 is ·--h spikt· 

l'ost crn11.:cnll',lli1111 qu..1lilica1iu11 i, lllll 1..:quirnl 

Digestion a) Rccmcrks < 10% .I qualify d.:tccts. R 

Spikc (PDS) qualil~ non detects 
b) Recoveries , 75% llag ,ktcctcd n:sults 
--rand nondetectc«J results --ur 
c) Recoveries > 125% tlag detected results 
'T' 

I) Once per digestion batch (EPA 6000_ 
series) ' ~erial 

· · 2) ~10% for analytes with concentration 
Dilution 

>50times LOO 

3) %D> I 0% flag detected results ·-r 

I) lnstrnment level concentrations should 
he less than the linear dynamic range 
(I.DR). 
a) Qualify detected results with 
concentrations greater than the LOR "J" 

Compound 2) The reported DL (LOQ) should not be 
Quant itation 

belo\\ the lowest IC/\L stundard 
concentration. 

a) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated and be llagged ·-r 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI008425 & LI008426 

Samples affected Qualifications 

RPDs were within specified limit. 

AMEC .I qualified the 
MS/MSD was performed on sample detected sodium result 
GP- I 0-02-024-F. All recoveries were from sample GP-I 0-02-
within specified limits. except for 024-F with a Q 
dissolved calcium (142%/132%) and (MS/MSD recovery not 
dissolved sodium ( 125°/c, MS). within control limit) 

n:ason code. 

l' DS recover~ "as \I ithin acccptanci:: 
limits. 

.. 
The %D for t~e SDs performed wer~ 
within acceptance limits. 

Dissolved calcium. iron. magnesium. 
and m8ng~nc~c from ~8tnplc RH-

AMEL' J qualilicd th..: 
060710-F and dissolved arsenic from 
samples GP- I 0-02-024-F. GP- I 0-02-

manganese. calcium. 

034-F, GP- I 0-02-044-F. GP-I 0-02-
magnesium and arsenic 

054-F. GP-10-02-064-F. and GP-10-02-
results from this sample 

074-F were reported between LOO and 
with a TR (trncc level) 

LOQ. The laboratory .I qualified these 
reason code. 

anal)'tes . 

J of9 

Bias 

High 

Estimation 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

Samples GP- l 0-02-034-F. GP-I 0-02-
I) Appropriate method . 044-F. GP-I 0-02-054-F, GPDUP-

Overall 2) Evaluate any analytical problems with 060710-F. GP- I 0-02-064-F and GP- I 0-
No qualification 

Evaluation of laboralory results. 02-074-f haw elevated detection limits 
warranted . 

None 
Data 3) Evaluate sampling errors - lield for all analytes due to the dilutions 

contamination. sample hold times. required by the high concentrations of 
target analytes. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Delivernbles (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG lite. 
a. Sample data package including case 

Data narrative. QC data and ra,1 data. 
Completeness b. Shipping and receiving documents. 

c. /\II lah records of sample receipt. 
pr..:parntion and analysis. 

I J Sample· cu,1nd~ d,,cu 111<:11 lalio11. 

coc 2) lempcrntur..: ::;6°C 
3) Sample: d.:li~ery documentation . 

Holding Times 14 days. preservation not required (EPA 
(I-IT) Method 2320B) 

1) If sample result is < I Ox contaniinant 
concentration and b~tween LOD and LOQ, 

Blanks raise result to LOQ and flag "U" 
(McthuJ. ficlJ. 2) If sample result is < I Ox contaminant 
Equipment. concentration and ;;,: LOQ flag "U" 
Rinsate, etc.) 

3) Sample result ;;,: !Ox contaminant 
concentration; no qualification required. 

No q11~1li ti cat inn i J' r..:cnycr~ hct\\ ccn 80-
115% 
a) %R<80% flag detected results "J" and 

LCS nondetected results "UJ" 
b) %R > 115% !lag detected results ·-r 
c) %R < l 0% flag detected results ··rand 
nondetecled result s ·'R" 

Lab Duplicate 
4% ~RPO. RPO >4% flag detected results '·J" 
and non detected resu Its "UJ" 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008425 & LI 008426 

Samples affected 

All required deliverables were present 
in the data package. 

Cuokr h:mp.:rntur.:, upon urril'al al 
.- \lplrn ,,.:r.: \\ i1hi11 accc·p1a11cc 
Cl'l l<:i 1a. 

I hc labornt(1r~ Sample Rc..:eipt and 
l,(1g-in Chccklisl indicates thal 
s,1111rle integrity \lets lll[lintaim:d 
durilH.! lranspml. 

Samples were analyzed as per EPA 
Method requirements. 

.. 
Tvlul ulblinil) ,,as nut JdccLeJ in 
the preparation blank. 

LCS recovery was within acceptance 
criteria. 

Sa111pk GP-I 0-02-02-1-F was 
analyzed in duplicate for total 
alkalinity. RPD was within 
acceptance criteria. 

4 of9 

Qualifications Bias 

. . .. 
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Region I Data Review Worksheet Other lnorganics hy l!SEP.\ 23208/300.0/.U0.4 and S'.\I 4500;';113-llll/4500~02-R 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

Sample GDU P-060710-F "as 
Field RPD «:: 30% when dett:cts for both duplicaks collected as the tield duplicate ot' 
Duplicates are 2:QL for water sample GP-I 0-02-034-F. RPD was 

within acceptance criteria. 

I) No qualification required if recovery 
between 86-116%. 
2) If background concentration is greater than 
4x the spike concentration qualificalion is not 
required 
¾R< 86% flag detected results ·-rand MS was performed on sample GP- I 0-

MS/MSD nondetected results --ur 02-024-F. '% recoYery was low al 
%R > 116% flag detected results ·-r 82%. 
%R<10% tlag detected results --rand 
nondetected results "R'' 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as \\'ell) 

Positive results rcporled ahove the LOD but 
Total alkalinit) 11 as dde.:tcJ in all 

Com round 
l-iclo\\ thc LO(.) sho uld hL· consideri.:d 

assoi.:iaLcd samples al concentrations 
(J uan I i1a1io11 

estimated and bi.: !lagged --r ab1l\c the lllL'lhod 1cp1> rling limit 111' 
2 ll mg I . 

I) Appropriate mt!lhod. 
(hernll 2) b aluate ,my analytic:;11 problems 11 ith 
El aluation or laboratory results. No anomalies . 
Data 3) Evaluate sampling errors - 1ield 

contamination. samole hold times. 

Table 5. Nitrate, Chloride, and Sulfate ~y USEPA. 300.00 
Review . 

A~ceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c:. /\II lab records ol' s,1111 pk ri.: c:.:ipl. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature .'.S6°C 

3) Sample delivery documentation. 

I) 28 days, preservation not required 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(Nitrate-N){EPA Method 300.0) 

AMEC Jot, No. 780380000.0300.**** 
Laboratory SDG: LI008425 & Ll008426 

• : .. Samples ·affecte(I 

All required deliverables were present 
in lhe darn package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in ehed.list indicate~ that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

) QflJ 

Qualifications 

AMEC J qualified 
the detected total 
alkalinity result 
from sample GP-
10-02-024-F with a 
Q (MS recovery not 
11 ithin control limit) 
reason code. 

· Qualifications 

Bias 

Low 

Bias · 

I 
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Region I Data Review Worksheet Other Inorgirnics hy l'SEPA 2320B/3011.11/-U0A and s,1 -t500Nll3-Bll/4500~O2-B 

Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Items 

Blanks 
(Method, 
Fidd. 
Equipment. 
Rinsatc, etc.) 

LCS 

Lah Duplicate 

Field 
Duplicates 

MS/MSD 

Cumpuum.1 
Quantitation 

Overall 
Evaluation of 
Data 

Acceptance Criteria 

I) If sample result is < I Ox contaminant 
concentration and betwi:en LOO and LOQ. 
raise result to LOQ and tlag '•U'' 

2) Ir sample result is < I Ox contaminant 
concentration and 2 LOQ tlag "U" 
3) Sample result 2 I Ox contaminant 
rnncentration: no qualification required. 

I) No qualification if recovery between 90-
110% 
a) %R<90% flag detected results '·rand 
nonddcctcd results '·UJ" 
b) %R > 110% flag detected results --r 
c) %R <10% flag detected results ··rand 
nondetected results " R" 

I) Chloride RPO < IX'½,: 
2) Nit rah: Rl'D < l5%: 
_,) Sulfate Rl'D <20'\·;, 

I) RPI) ::: 30'l'u II hen detects for both samples 
m-c c:: LO() for "atcr 

I) No qualilicatio11 rcquin:d if recovery 
between 40-151 % for chloride. 80-122% for 
nitrntc. and 60-140% for sulfate. 
2) If background concentration is greater than 
4x -the spike conce·ntration qualification is not 
required . . · 
Qualify 011ly results in the spiked sample . 
(Quality results for samples collected al same 
location but differing depths as well) 

l'nsili1c rcsults rcpnrt<:d abn1c till' I,()[) hut 
belo\1 the LOQ should be considered 
estimated and be flagged --r 

I) Appropriate rnelhod . 
2} Evaluate any analytical problems with 
laboratory results . 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

AMEC .loh No. 780380000.0300.**** 
Laboratory SDG: LI 008425 & LI 008426 

Samples affected 

Sulfate at a concentration of0.71 
mg/L \\ as detected in the method 
hlank associated \I ith the analysis of 
samples from this SDG. 

LCS recoveries were within 
acceptance criteria. 

•~u Rl'Ds 1rc1c \\'ithin acceptance 
ni1crin. 

Sa111ph.: (il)l ' l'-0<,0 7 10-1- 11 ;1~ 

colk:ctcd as the licld duplicate or 
sa111pk: Cil' -10-02-034-F. RPOs \\ere 
1vi1hi11 acn:plancc criteria . 

MSs/MSDs \1ere performed on 
sample GP-I 0-02-024-F. The 
re.coveries 11ere within acceptance 
criteria. % RPDs were within 

. 'acceptance criteria, except for s~ltate 
RPO b.:tm.:cn l\1S/ l\1 S D al 22%. 

Nitrate result from sample GP-I 0-02-
07~-l· 11as rcponcd bclw..:cn LOD 
and LOQ and J qualified by the 
laboratory. 

Chloride results from samples GP-10-
02-024-F. GP-10-02-034-F. GP-10-
02-044-F, GP-I U-02-054-F. GPDUP-
060710-F. GP- I 0-02-064-F, and GP-
10-02-074-F have elevated detection 
limits due to the dilutions required to 
quantitate the results within the 
calibration range. 

Qualifications 

The assm:iated 
sample 
concentrations \H.:re 
more than IO times 
the blank 
concentrations; 
therefore. data 
usability is not 
adversely affected 
by the blank results. 

AMEC .I qualified 
the dctcdcd sulfate 
result from sample 
GP- I 0-02-024-F 
.w.ith a Q (RPD was 
not wilhin control) 
reason code. 

AMEC .1 qualified 
the nit rate result 
from this sample 
with a TR (trace 
level) reason code. 

Not required 

Bias 

None 

Non­
Directional 

Estimation 

None 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

T bl 6 A a e mmoma an I ne iy d N't 't b S tan ar e 0 s - -d d M th d 4500NH3 BH/4500NO2 B 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Dal.:i narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample n::cdpt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentntion. 

I) 28 days. preserved with H2S04 to pl 1<2 
Holding Times (Ammonia) 
(IITl 2) 48 hours. chemical prescr\ ation not 

required (Nitritt:) 

I) If sample result is ,-:l(h co111a111ina111 
concenlration and bc111e..:n I.OD and 1.0(). 

Hlanl--s misc' rc·,ult to I.<>() ,llld llag "l 1" 
(Method. h eld. 2) Ir sampk rcsull is -...1 Ox c1m1aminant 
Equipment. concentration and 2'. LO() llag --u--
Rinsate. etc.) 

3) Sample result ? I Ox contaminant 
concentration: no qualitication required. 

LCS 
No qua Ii tication if recovery bcl\1 ecn 80-
120% for ammonia and 90-110% for nitrite. 

' .. . : 

Lab Duplicate 1) RPD:::;20% 

Field 
I l RP[) <:: 30°1., 

Duplicates 

1) No qualification required if recovery 
between 80-120% (ammonia) and 85-115% 
(nitrite). 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as \\'ell) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008425 & LI 008426 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler kmperatures upon mrival at 
Alpha were wilhin acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preser\'ed as per EPA Method 
rcqu in:mcnts. 

No ammonia and nit rite 11<:rc ,k:tectcd 
in method blanks. 

LCS recoveries \1ere within 
acccptam;c crilcri.i 

.. 
Sample GP-·10-02-024-F was· ·· .. . 
analyzed in duplicate. % RPDs were 
within acceptance criteria. 

Sample GDUP-060710-F was 
collected as the field duplicate o f' 
sampk GP- I 0-02-034- 1-'. Rl'Ds 11en: 
within acceptance criteria, 

MSs were performed on sample GP-
10-02-024-F. The recoveries were 
within acceptance criteria. 

7 of9 

Qualifications 

. . 

Bias 

,. 

I 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

Compound 
Positive results reported above the LOD but 

Quantitation 
below the LOQ should be considered No ano111alies. 
estimated and be flagged ·-r 

1) Appropriate method. 

Ch·crnll 2) Evaluate any anal:tical problems with 
Evaluation of laboratory results. No anomalies . 
Data 3) Evaluate sampling errors - fo:ld 

contamination. sample hold times. 

T bl 7 Ch a e em1ca 10 xygen D eman d (COD) b USEPA 410 4 ry 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 

a . Sample data package including case 
Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. /\II lab records or s,1111pk rcceipt. 
prepuralion and analysis. 

I) Sample custod) documenlatinn. 

coc 2) Temperature -:S6°C 
3) Sample deli, cry documcn1a1ion . 

1 lolding Times 
28 clays. preserved with 112SO4 lo pll<2 

(HT) 

. .. 
l) If sample result is < 1 Ox contaminant ,, 

Bhmks 
eonce1itration and between LOD and LOQ. 
raise result to LOQ and llag --u--

(Method, Field. 2) If sample result is <!Ox contaminant 
Equipment, concentration and ;;:: LOQ flag •'LJ" 
Rinsate. etc.) 

3) Sample result ;;::I Ox contmninant 
concentration: no qu<1litiec1tio11 required. 

LCS 
No qualiticalion if recovery between 95-
105% 

20% s=RPD. RPO >20% llag detected results 
Lab Duplicate 

"J" and nondetected results --ur 

/\MIT .Ioli No. 780380000.0300.**** 

Laboratory S DG: LI 008425 & LI 008426 

S:imples :iffected 

All required deliverables were present 
in the data package. 

Coulc1 1c111pcrn1u1\:s upon ,11Ti \' ul al 
,\lph,1 \\crc \I ithin .JCL'c•ptanc·L· 
criter ia. 
The laborator) S,unple Receipt and 
Log-in Checklist indicates that 
sample integrity 11as maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

COD was not detected in associated 
method blank. 

LCS recovery was within acceptance 
criteria. 

Sample GP- I 0-02-024-F was 
anal)zeJ in Jupli.:at.:: by the 
laboratory. 

8 of9 

Qualifications 

Qualific:itions 

Bias 

Bias 

. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

AMEC J qualilied 

Sample GPDLIP-060710-F was 
the Jcteetcd COD 
results from these 

Field RPO :S 30% when detects for both duplicates collected as the lield duplicate of 
samples with an E None 

Duplicates are 2:QL for water sample GP-10-02-034-F. RPO was 
high al 51.2% 

(duplicates showed 
poor agreement) 
reason code. 

I) No qualilication required if recovery 
between 80-120%. 
2) If background concentration is greater than 

MS was performed on sample GP-I 0-4x the spike concentration qualification is not 
MS/MSD required 02-024-F. The recovery was within 

Qualify only results in the spiked sample. 
acceptance criteria at 104%. 

(Qualify- results for samples colb:ted at same 
location but differing depths as well) 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 

The labo1atory J qualilied the COD results,, ith conccntrntions greater than the 
results cktectcd hct,,·een the l,OD and 

AMFC J qualified ' LOD .. .,.- the COD results 
Compound 

2) The reported LOQ should not be bclo,1 the the LOQ. The affected sampks arc: 
l'rom these s.impks r.s1i111,1tion ()uant ital ion 

\011cs1 IC,\I, slandard crnu.:cntration. 
Cil'- I IJ-02-02-l-l:. < ii'- \0-IJ2-0_;.J.F. 

\\ilh a ·1 R (I race 
(il'-11)-02-IJ-l.J-I .'_ and ( ii'- I 0-02-05-l-

3) Po,i1i,c rc,ulh rcp111·1c:d ,1hmc the I.OD 
F. 

k, c' I l rc·a,t>II code· 
but b.:low lhc LO() should be: .:onsidcrcd 
estimated and be llaggcd "r 

I I Appropriate method . 
o,·crnll 2) E,alu<1te an::,. analytical problems with 
Ernluation of luboratory results. No a110111al ies. 
Data 3) Evalu.ite sampling errors - field 

rnnt.:imination. sample hold times . 

.If you have. clDY questions or comments regi;irding_ thi~ repor:t,. p,ease cqntaGt the un.dersigneq ·at (503) 639:-. 3400. · . . •, . . . . . . . . . . . . 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

Melanie Roshu 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008425 & LI 008426 

9 of'l 

REVIEWED BY: 

cf),,,,.,. 1(-'4) 
Denise King 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 9 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
June 7 and June 8, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. 
The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on June 8, 2010 and 
assigned sample delivery group (SDG) number L 1008513 upon receipt. Alpha analyzed the samples for 
dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A, total alkalinity 
using SM 2320B, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen demand (COD) 
using USEPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S I L" e 1e amo e 1st 
Lab Sample Number 

LI008513-0l 
L\008513.-02 
L 100851_3~03 · . . · 
LI 008513-04 
LI 008513-05 
LI 008513-06 
LI 008513-07 
LI 008513-08 
LI 008511-09 

T bl 2 S I S a e am p e tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMIT .lob No. 780380000.0300.**** 
Laboratory SDG: LI 008513 

Sample Date Field ID 

6/07/2010 GP- I 0-02-084-F 
6/08/2010 GP- I 0-02-094-F 
6/08/2010 . . GP-10-02-102-F . 
6/08/2010 RB-060810-U 
6/08/2010 GP-10-04-014-F 
6/08/2010 GP-I 0-04-024-F 
6/08/2010 GP-10-04-034-F 
6/08/2010 G P-10-04-044-F 
6!08 '~0 I 0 G DU P-0608 I 0-F 

Preservation 
Sample Receipt 

Temperature 

Two sample coolers 

As required by 
were received on 
6/08/2010 at 

method 
temperatures of 2 and 
50c. 

I of 10 

Comments 

Rinsate Blank 
MS/MSD 

ri.:ld Duplic.itc of G P-10-0-1-024-r' 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive LI 008513 
Westborough, MA 01581 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Completeness 

coc 

I lulding I im..: 

Hlanks 
(Method. 
Field. 
Equipment. 
Rinsate. etc.) 

Laboratory 
Control 
Sample/ 

Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 

Recovery 

Field 
Duplicate 
RPO 

Acceptance Criteria 

I) Complete SDG lile. 

a. Sample data package including case 
narrati \"e. QC data and raw data. 

b. Shipping and receiving documents. 

c. All lab records or sample receipt. 
prepurntion and unalysis. 

I) Sample custody documentation. 

2) Temperature :S6°C for soils. 

3) Aqueous sample preserved to pl-1<2. 

4) Sample delivery documentation. 

I) Aqueous sample 180 days il'presen·ed lo 

pl 1<2 

2) I lg - 28 days 10 anal~ sis 

I) El'aluate d(l\\n to the LOD. 
2) Ir sampk result is< I Ox contaminunt 

concentration; flag --u•· 
3) Sample result 2-I0x contaminant 

wrn;enlratiun; nu qualification 
required. 

I) LCS acceptance limits 80-120%, method 
requirements (EPA Method 
60 I 0/6020/7 4 70) 
a) %R<80% flag detected results --rand 
nondctccted 1-c~11lts "l If' 
b) 0/4,R> 120% tlag detected results --r 
c) %R<I0% flag detected results --rand 
nondetected results --R--

Qualify all associated Si.lmples. 

I) RPO S: 30% (waters): :s; 50% (soils) 
a) If exceeds RPO limit; .J quality ddccts, 
IJ.l qmtlity non detects. 

b) lfone result> LOQ and other ND; J­
detections. UJ quality non detects 

2) ± LOQ for results 5- 5x the LOQ 

AMIT Joh No. 780380000.0300.**** 

Laboratory SDG: L 10085 13 

Samples affected 

All required deli,·erables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 

Sample was preserved \Vith HNO3 to 
pl-1<2. 

The Chain or Custody is intact. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

The sampll·s \I <.:re anah zed within 
h11ldi11g time. 

Dissolved cakium (24.4 11g/L). 
dissolved iron ( I ().2 11g/L). and 
dissol\cd mangancsc (0.25 pg/L) were 
detected in rinsak blank RB-060810-1-' 
associi.ltcd with these samples. 

Dissolved calcium (34 . 1 pg/L). 
dissolved iron ( 18.5 fig/L). and 
dissolv.ed manga11ese (0.34 µg/L) were 
detected in method blank associated 
with these samples:· · · · · · 

The LCS/LCSD recoveries were within 
accqitam:c limits. 

Sample GDUP-060810-f was collected 
i.lS the field duplicate of sample GP-I 0-
04-024-F. RPDs were within 
acceptance criteria. 

2 of 10 

Qualifications 

The asso,iated sampk 
cor1-c111rat io11s were 
more than IO times the 
blank concentrations: 
therefore. data usability 
is not adversely affected 
by the blank results. 

,• · 

Bias 

None 

I 
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Project: Shepley's Hill Landfill Supplemental llinstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and OoD QSM 

Review 
Acceptance Criteria 

Items 

MS/MSD 
RPD <:: 20% 

RPD 

I) MS/MSD acceptance limits arc 80-120% 
(Qi\PP-Worksheet 12-1 ). 
2) Quality results in the batch or of similar 
type. 
3) If background conccntralion is >4x spike 

MS/MSD conccnlration qualilication is not required 

Rec01·ery a) Recoveries <10% J quality detects. R 
qualify non detects 
b) Recoveries <80% tlag detected results 
'·rand nondetected results '·Ur 
c) Recoveries> 120% flag detected results 
'·r 
I) Acceptance limits are 75-125%. 

2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

l'ost co1Kcnlratiun 4ualilicalion is 1101 requi red 

Digestion a) Reen, cries.-:- 10% .I qualilY dcll:cls. R 

Spil--c (l'DS) qualil~ non dc1ccls 
b) Rcco1crics · 75"u lbg dck-:tcd rcsulls 
··r and nondcteclcd results ··ur 
c) Recoveries;,, 125% !lag detected resulls 
.. .,.. 

I) Once per digestion batch (EPA 6000 

Serial 
series) 

2) :C::10% for analytes with concentration 
Dilution 

>50times LOQ 

3) %D> I 0% tlag detected results ·r 

· 1) Instrument level conce~trations should 
be less than the linear dynamic range 
(LOR). 
a) Qualify detected results with 
concentrations greater than the LOR "]', 

Compound 2) The reported DL (LOQ) should not be 
Qu.1n1it;1tion bclo11 the lowest IC, \L stundarJ 

concentration. 

a) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated and be flagged ··r 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory resu Its. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMIT Job No. 780380000.0300.**** 

Laboratory S DG: LI 0085 13 

Samples affected Qualifications 

RPDs were within specified limit. 

MS/MSD \\'as performed on sample 
GI'- I 0-04-ll 14-F. All recoveries were 
within specified limits. 

l'DS recovcries II ere 11 ith in ,icceplance 
limiis . 

The %D for the SDs performed were 
within acceptance limits. 

.. 

' .. 

Dissolved calcium, iron. and 
AMEC J qualitied the 

manganese from sample RB-060810-F 
manganese. calcium, 

and dissolved arsenic from samples GP-
magnesium and arsenic 

10-02-094-F. GP-10-04-014-F. GP-10-
results from these 

04-0~4-F. GP-I 0-04-034-F. ( ,P-10-04-
s,1111plcs with J ·1 R 

044-F, and GDUP-060810-F wt:re 
(trace level) reason 

reported between LOD and LOQ. The 
code. 

laboratory J qualified these analytes. 

Samples GP- I 0-02-084-F. GP- I 0-02-
094-F, and GP- I 0-02-102-F have 
dcvatcd detection limits fo r all analy tes 
due to the dilutions required by the high No qualification 
concentrations of target analytes. The warranted. 
requested reporting limit was not 
achieved for arsenic on sample GP- I 0-
02-094-F. 

3 of 10 

Bias 

Estimation 

None 
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Region I Data Review Worksheet Other lnorganics hy t:SEP.\ 2320H/300.0/410A imtl s,t ,.500~113-B11/4500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SOG file. 
a. Sample datu package including case 

Data narrative, QC data and nm data. 
Compkteness b. Shipping am! receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature '.S6°C 

3) Sample delivery dm:umentation. 

1 lolding Times 1'1 da)S. prcscr\ation not rcquir1.:d (l!I'/\ 
(I Ill Method 2320B) 

I) ll'sampk n.:sult is, I Ox contrnnin:1111 

Blanks 
concentrnlion mid b..:111..:en 1,()1) and UH.). 
raise result to LO() and llag "l , .. 

( Ml:lhod, Field. 2) Ir sampk result is< I Ox contaminant 
Equirmcnt. concentration and;> LO() llag --u--
Rinsatc. etc.) 

3) Sample result ;>(Ox rnnlaminant 
concentration: no qualilication required. 

No qualification ifreco\'ery between 80-
115% 

.. a) %R<80% flag detect~d result~ ··rand 

LCS nondetected results "UJ" . .. 
'b) %R > I'15% flag detected re;mlts "J" ' 
c) %R ,.. I 0% nag detected results ··r an<l 
nondetected results ·'R'' 

Lah Duplirnte 
4% <::RPO. RPO >4% flag detected results ''J" 
nnd nnndclcctcd rL·~ull~ --1 ,_,--

Field Rl'D '.S 30% when detects for both duplicates 
Duplicates are ::>_QL for water 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008513 

Samples affected 

All required deliverables vvere present 
in th1.: data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples 11ere analyzed as per EPA 
Method requirements. 

Total alkalinity 11as not dctected in 
thL· prcraration blank. 

· LCS re.cov.ery was within acceptance 
.;riteria . ' . .. 

Sample GP-10-04-014-F was 
analyzed in duplicate for total 
alblinity. RPI) wa, ll'ithin 
acceptance criteria. 

Sample GOUP-060810-F was 
collected as the field duplicate of 
sample GP-10-04-024-F. RPO \\'as 
within acceptance criteria. 

-l of 10 

Qualifications Bias 

. . 



August 13, 2010 Uissohcd .\lctals hy l SEl'c\ ,1cthod (,020.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP.\ 2320B/300.0/4I0.4 and S'\I 4500!\113-811/4500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) No qualification required if recover) 
between 86-1 16%. 
2) If background concentration is greater than 
4x the spike concentration qualilication is not 
required 

MS was performed on samples GP-%R< 86% tlag detected results ··rand 
MS/MSD nondetected results "U.I" 10-04-014-f. % recovery was within 

¾R > 116% !lag detected results •'f' acceptance criteria. 

¾R< I 0% flag detected results --rand 
nondetccted results ··R .. 
Qualify only results in the spiked sample. 
(Quality results fo1 samples collected at same 
location but differing depths as \I ell) 

Positive results reported above the LOD bul 
Total alkalinity \\as detected in all 

Compound 
belm, the LOQ should be considered 

associated samples at concentrations 
Quantitation 

estimated and be !lagged ·-r above the method reporting limit of 
2.0 mg/L. 

I) i\pproprialc method. 
(h ..:rnll 2) E\ alualc an~ analyliGil prnhkms II ith 
l·.1 alw1Lio11 ol' lahoralnr~ rcsulis. Nn <111n111ali..:s. 
ll,11:1 :; I h aluai.: ,,1111pli11g c· r1ois •- l1cld 

contumination. sample hold times. 

Table 5. Nitrate, Chloride, and Sulfate by USEPA 300 00 
Review 
Items 

Data 
Completeness 

I lo le.ling 
Times (HT) 

Acceptance Criteria 

Complete SDG file. 
a. Sample data package including case 
· narrative, QC data and raw data. 

-b. Shipping ii"nd receiving documents. 
c. /\11 lah rernrds ofsmnrle receirt. 

preparation and analysis. 

I) Sample custody documentation. 
2) Trn1pLT,1lu rc· _(,"C 

3) Sample delivery documentation. 

I) 28 days. preserrntion not required 
(Chloride. Sulfate) (EPA Method 300.0) 
2) 48 hours. preservation not required 
(Nitrate-N)(EPA Method 300.0) 

i\lVIIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008513 

Samples affected 

· · · All required'deliverables were present 
·in·the data.package. , · ·· . 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The lahonill>I) sampk 1·c·1.:c-ipl and log 
in checklist indicates that sample 
integrity was maintaim:u uu1 ing 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

5 of 10 

Qualifications 

Qualifications 

Bias 

Bias 



amec 
August 13, 2010 lfosohcd ,1ctals by l'SEP.\ ,1c1hod <,020.\ 

Region I Data Review Worksheet Other lnorg,mics h)' t:SEP.\ 2320B/300.0/410..t an<l s" 4500Nll3-llll/4500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Blanks concentration and bct\\een LOD an<l LOQ. 

(Method. raise result to LOO and tlag ··u·· 
Field. 2) If sample result is< I Ox contaminant 
Equipment. concentration and ~ LOQ tlag ··tr 
Rinsate, etc.) 3) Sample result~ I Ox contaminant 

concentration; no qualitication required. 

I) No qualification if' recovery bet\H:en 90-
110% 
a) %R<90% flag detected results ··rand 

LCS nondetected results ··ur 
b) %R > 110% tlag detected results ·-r 
c) %R < 10°/i, tlag detected results ·•rand 
nondetected results "'R" 

I) Chloride RPD < 18%: 
Lab Duplicalc 2) Nitrni..: RPI> -.:. 15°;,: 

3) Sulll11c Rl'D <20",. 

Field I) RPD '.'.c: 30% when detects for both samples 
Duplicates are c: LOQ for water 

. . .. . 

I) No qtrnlitication required ifrecovery 
between 40-151 % for chloride, 80-122% for 
nitrate, and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
()ualil)" only results in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as well) 

Compounll 
Positive results reported above the LOO hut 

Quantitation 
below the LOQ should be considered 
estimated and be flagged ·-r 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008513 

Samples affected Qualifications 

AMEC U qualified 
the detected sulfate 

Sulfate at a concentration of0.14 results from 
samples GP- I 0-04-

mg/L \I as d.:tected in the method 
014-F and GP-10-

blank associated with the analysis of 
04-024-F with a B 

samples from this SDG. 
( contamination 
detected in method 
blank) reason code. 

I .CS recoveries were vvithin 
acceptance criteria. 

AMEC .I qualiticd 
tlu.: <lekctell 

0 
;, Rf>Ds II ere within acccpl,111cc d1loride result from 

criteria. t:xct:pt for chloride II hich had smnrlc (iP-10-04-
,1 Rl'J) ,,1'40"., in s,1111ple Cil'-111-0.:J- 1114-F11i1hanL 
01-l-l·. ( 1'\lllr a!!rl'L'lllL'nl 

bet II l'l'll duplicai..:s) 
reason l'\>tk. 

Suinplc GOl 11'-060810-F II as 
Su\ll1te and nitrate 

collccti.:d as th,.; field duplicate ol' 
11 ere <ldecti.:d in 

sample GP- I 0-04-024-F. Chloride 
sample GP- I 0-04-

RPD was within acceptance criteria. 
024-F below the 

Nitralc RPD \\'as high at 48.1%. 
LOQ. Data not 

Sulfate RPO could not be calculated 
ai; one.result was not detected . 

affected .. 

.. 

MS/MSDs were performed on sample 
GP-10-04-014-F. The recoveries 
were ll"ithi11 acceptance criteria. 

AMEC J qualitied 
Nit rate results from samples GP-I 0- the nitrate and 
04-014-F, GP- I 0-04-024-F, and sul !'ate results from 
GDI IP-060810-F and sulfote results these samples with a 
from samples GP- I 0-04-014-F and TR (trace level) 
GP- I 0-04-024-F II ere reported reuson code. unless 
between LOO and LOQ and, J U qualified because 
qualified by the laboratory. blank 

contamination. 

c, of 10 

Bias 

None 

Non-
I )irc·c:t iunal 

None 

Estimation 

I 
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Region I Data Review Worksheet Other lnorganics hy l:SEP.\ 2320B/300.0/410A and S:\I 4500NII3-Bll/4500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications 

Items 

I ) Appropriate method. Chloride results from samples GP- I 0-

2) Evaluate any analytical probkms with 02-084-F. GP- I 0-02-094-F. and GP-
Overall 

laboratory results. 
I 0-02-102-F and nitrate from sample 

Evaluation of 
3) Evalunte sampling errors - licld 

GP- I 0-04-044-F have elevated Not required 
Datn detection limits due to the dilutions 

contamination. sample hold times. 
required to quantitatc the results 
within the calibration range. 

T bl 6 A a e . mmonia an 1tnte ►Y tan ar et 0 s - -dN" b S d d M h d 4500NH3 BH/4500NO2 B 
Review 

Acceptance Criteria 
Items 

Complete SDCi lile. 
a. Sampk data package including case 

Data narrative. QC data and nm data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

1) Sample custod~ documentation. 
coc 2) Temperature ·:J1°C 

~) S;11npk ckli11.T: dt1rn1nc·111a1io11 . 

1) 28 days. prL'SCl'l'cd with I 12SO4 to rl 1~2 
1 lolding Times (/\111111onia) 
(I IT) 2) 48 hours. chemical presen ation nol 

required (Nitrite) 

I) lfsa111ple result is <!Ox wnlaminanl 

· Blanks 
concentration. and between LOO and LOQ. 
raise result'to LOQ and flag •·u;, 

.(Method, Field, 2) If sample result is<!Ox contaminant 
Equipment. conccntralion and ::, LOQ llag ·'l,1 .. 
Rinsate, etc.) 

3) Sample result 2 I Ox contaminant 
concentration; no qualification required. 

I.CS 
No qua Ii fie at ion if recovery bcl\1 ccn 80-
120% for ammonia and ')lJ-110'\o !'or ni1ri1e. 

Lab Duplicate I) RPD::;20% 

Field 
Duplicates 

l)RPD:S30% 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008513 

Samples affected Qualifications 

All required deliverahles \\ere present 
in the data package. 

Cookr lcmpcralun:s upon arril',il al 
Alpha 11c1\: \\'ilhin acceptance 
criti:ri,1. 
I he lahor.itor: sample 1eccip1 and lt>g 
in cl1c·ckli,1 indic·ak', th;1t ,;1111plc 
inh.:gril: 11as 111ai11t,1i11cd during 
transport. 

The sUJnplcs were anal: zed and 
prcscned as per LP/\ Method 
requirements. 

· No ammoIJia or· nitrite were .d'<tected- : 

in method blanks . 

LCS n:c(1vcrics \\WC II ithin 
acceptance criteria 

Sampk GP-10-04-014-F was 
analyzed in duplicate. % RPDs were 
within acceptance criteria. 

Samplc GDUP-060810-F 11as 
collected as the field duplicate of 

No qurilitication 
sample GP- I 0-04-024-F. Ammonia warranted 
RPO was high at 56.6%, but both 
results were reported below the LOO, 

7 of 10 

Bias 

None 

Bias 

None 
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Region I Data Review Worksheet Othcr- Inorganics hy l'SEP.-\ 23208/300.0/410.4 and S\14500:\113-Bll/4500:'102-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) No qualification required if recovery 
bclwcen 80-120% (ammonia) and 85-115% 
(nitrite). 

MSs wen: performed on sample GP-2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
10-04-014-F. The recoveries m::rc 

required 
within acceptance criteria. 

Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location hut differing depths as well) 

Ammonia results from samples GP-
I 0-04-014-F. GP-I 0-04-024-F, GP-

Compound 
Positive results reported above the LOD but 

I 0-04-034-F. GP-I 0-04-044-F and 
Quantitation 

helm, the LOQ should be considered 
GDUP-060810-F were reported 

estimated and be nagged ··r 
bet11een LOD and LOQ and. J 
qualitied bv the laboratory. 

1 ) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
F.1·alua1ion of laboratory results . No anomalies. 
Data 3) Evaluate sampling crrors- lield 

contrnninatinn. sampk hold lirm:s. 

Tahlc 7 Chcmic·tl Oxvocn Demand (COD) lw llSEPt\ 410 4 . ,., , 

Review 
Accepta nee Criter·ia 

Items 

Complete SDG lik. 
a. Sample dala package including case 

Data narrali\'e. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
prep!1fation and analysis. 

: . . 
I) Sample i:us1od) c.Joi:urm:nlal ion. 

coc 2) Temperature ~6°C 
3) Sample delivery documentation. 

Holding Times 
28 days. preserved with I 12SO4 to pl 1<2 

(HT) 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and tlag ··u·· 

(Method, Field, 
2) lfsamplt: result is < I Ox contaminant 

Equipment. concentration and ;;:: LOQ flag "U" 
Rinsate, etc.) 

3) Sample result;;:: I Ox contaminant 
concentration: no qualitication required. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L10085l3 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
cntena. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
durin!.! trnnsporl. 

Samples were analyzed as per EPA 
Method requirements. 

COO was not detected in associated 
method blank. 

8 of 1n 

Qualifications 

AMEC J qualified 
the ammonia results 
from these samples 
with a TR (trace 
level) reason code. 

Qualifications 

. . 
. . 

Bias 

Estimation 

Bias 

, 

I 
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Region I Data Review Worksheet Other lnorgirnil's hy l SEl'A 2320B/300.0/4IOA ands" 4500N113-Bll/4500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Items 

LCS 

Lab Duplicate 

Field 
Duplicates 

MS/MSD 

Compou ml 
Quan ti talion 

Overall 
E1alualion or 
Data 

Acceptance Criteria 

No qualification if recovery between 95-
105% 

20% s:RPD. RPD >20% flag detected results 
"J"' and nondetcctcd results ··ur 

RPD '.S 30% when dctects for both duplicates 
are ~QL for water 

I) No qualification required if recovery 
between 80-120%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
()ualil"y only results in the spiked sample. 
(()ualili n.:sults for samples collected al same 
loc.iti,,n hut diff,:ring depth, :1s II cll) 

I) lns1rumc111 k1 ..:I conccnll'alion,; should he 
less than the linear range. Qualif) detected 
results wilh concentrations greater than the 
L()[) "J" 

2) The reported LOQ shou Id not be belo11 the 
ltmest IC AL standard concentration. 
3) Positive results reported above the LOD 
hut below the LOQ should be considered 
estimated and be !lagged 'T 

I) Appropriate method, 
2) Evaluate any an~lyfic~J problems''with 
laboratory n::sults. 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008513 

Samples affected 

LCS recovery was within acceptance 
criteria. 

Sample GP~ I 0-04-014-F was 
analyzed in duplicate by the 
laboratory. RPD could not be 
calculated as both results 11ere b,!1011 
the LOQ. 

Sample Ci DU P-060810-F \\'as 
collected as the field duplicate of 
sample GP-10-04-024-F. RPD could 
not be calculated as one both results 
were bt:low the LOQ. 

MS was performed on sample C,P- 10-
04-014-F. The recovery 11as within 
acceptance criteria at 100"·,,. 

The lahmatory .I quiili lied the COD 
1·csul1s detected between the LOD and 
the LO(). The affected sample is: 
GP- I 0-04-024-F . 

No unumalit:s. 

<J of 10 

Qualifications 

/\MEC J qualilie<l 
thl· COD results 
li·,1111 these samples 
11 ith a TR ( tracc 
level) reason code. 

Bias 

Estinwtion 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

Melanie Roshu 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 0()8513 
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REVIEWED BY: 

~~ ~ 
Denise King 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 15 water samples (including 1 rinsate blank and 2 field duplicates) collected 
on June 8 and 9, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on June 9, 2010 and 
assigned sample delivery group (SDG) number L 1008586 upon receipt. Alpha analyzed the samples for 
dissolved metals using United States Environmental Protection Agency (USEPA) Method 6020A, total alkalinity 
using SM 23208, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical oxygen demand (COD) 
using USEPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e amo e IS I L ' t 
Lab Sample Number 

LI 008586-0 I 
LI 0085 86-02 "' 

L l 008586-03 
LI008586-04 
LI 008586-05 
LI 008586-06 
L1008586-07 
L l 008586-08 
LI 008586-09 
LI 008586-10 
L1008586-I I 
L 1008586-12 
LI 008586-13 
LI 008586-14 
LI 008586-15 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008586 

Sample Date Field ID 

6/08/ I 0 GP-10-04-054-F 
6/08/ 1.0 , GP.- I 0-04-064-F 
-6/08/10_ . GP-10-04-074-F 
6/08/ 10 . GP-t0°04-084-F 
6/08/ 10 GP- I 0-04-094-F 
6/09/10 GP-I 0-05-01 5-F 
6/09/10 G P-10-05-025-F 
6/09/10 GP- I 0-05-03 5-F 
6.'09/ I 0 GP- I 0-05-045-r 
6/09/10 GP- I 0-05A-029-F 
6/09/10 GP-I 0-05A-039-F 
6/09/10 GP-10-05A-049-F 
6/09/10 GDUP-060910-F 
6/09/10 GDUP2-0609 I 0-F 
6i09/ 10 RB-060910-U 

I of Ill 

Comments 

: .. 
: .. 

MS/MSD 

Field Duplicate of GP-I 0-05-025-F 
Field Duplicate ofGP-10-05A-039-F 
Rinsate Blank 
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Region I Data Review Worksheet Other lnorganics h~· l'SEP.\ 2320H/300.0/-UOA am.I S'\I -t500NH3-Hll/-t500~02-B 

Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Tabl 2 S e . ampe a us I St t 
Data Sample Receipt SDC Validation Matrix Preservation Temperature Laboratory Number Level 

Data Quality Four sample coolers 
Review using 

As required by 
were received on Alpha Analytical 

Automated Aqueous 
method 

6/9/20 IO at 8 Walkup Drive LI 008586 
Data Review temperatures of 3, 3, 3. Westborough, MA O I 5 81 

(ADR) and 2°C. 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 D' a e . ISSO ve eas 1y d M t I b USEPA 6020A 
Review 

Acceptance Criteria Samples affected Qualifications Bias 
Items 

I) Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. All required deli\·crahles were present 
C'omplclcncss b. Sh1pp111g and n:cc1v1ng documents. in the <lain pm:kagc. 

c. All lah records oi'sampk n:c1:ip1. 
r rcparation and analysis. 

Cookr 1e111pL·r,1tun.:s upon arr ival al 

i\lphc1 \\1.'.IL' \\ i1hi11 acc.:pl<111cc: ni1c· ria 

I) Sample cuslody dornmenlation. Sam pk was preserved \\ ith I INO1 lo 

2) Temperature :S6°C liir soils. 
p11<2 . 

l'()(' lhc l'huin olTuslod) is intact. 
3) Aqueous sample preserved to rl 1<2. 

The laborat(>r) Sample Receipt and 
4) Sample delivery documentation. 

Log-in Checklist indicates lhat sample 
integrity was maintained during 
lransrort. 

I) Aqueous sample 180 days if preserved to 
The saniples were analyzed within 

. Hol9ing Time pH<2 
' holding_ time .. : 

2) Hg~ 28 day; to analysis · 
. . .. 

Dissolved calcium and 

131,lllks 
1) r\·alualc dmrn 10th<.: LOO. di.sSoh cd m;111g;lllL'Sc' 
2) lfsampleresult is<IOxcontaminanl concentration in the 

(Method, Dissolved calcium (56.2 ~tg/L) and concentration: tlag "lJ"" associated samples were 
Field, dissolved manganese (0.18 (tg/L) were None 3) Sample result 210x contaminant 
Equipment, 

concentration: no qualification 
Rinsate, e\c.) 

required . 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI 008586 

greater than I Ox the 
detected in method blank. 

blank concentrations. 
Qualification is not 
warranted. 

2 of Ill 
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August 13, 2010 Dissohc1I :\lctals h~ l SEP.\ :\lcthotl (,1)20.\ 

Region I Data Review Worksheet Other Inorganics hy l;SEP.\ 23208/300.0/.:IIOA :imJ S:\I .:1500NII3-Hil/.:1500:W>2-B 

Project: Shepley's Hill Landfill Supplemental l"'"estigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Laboratory I) LCS acceptance limits 80-120°/4,. method 
Control requirements (EPA Method 
Sample/ 6010/6020/7470) 

Laboratory a) %R<80% flag detected results ··rand 

Control nondetected results ··ur 
Sample b) ¾R>l20% flag detected results ··r 
Duplicate c) ¾R<I0¾ tlag detected results ··rand 
(LCS/LCSDJ nondetccted rcsulls ··[(" 

Recovery Qualify all associated samples. 

I) RPO s 30% (\1 aters); s 50% (soils) 
a) If exceeds RPO limit: J qualify detects. 

Field UJ qualify non detecls. 
Duplicate 
RPD 

b) If one result> LOQ and other ND: J-
detections, UJ qualilY non detects 

2) ± LOQ for results<:: 5x the LOQ 

RPD s 20% 
I ,aboratory a) If exceeds RPO limit: J qualify dctcl'ls. 
Duplicate l lJ qualil~· non detects. 
Rl'D b) lfum: result> LOQ and uthc r ND: J-

dclcctiuns. \ I.I lJU(dil~ non dctccl~ 

I) MS/MSD acceptance limits arc: 80-120''.o 
( (.)/\PP-Worksheet 12-1 ). 

1) Qualil\ 1esults in th1: hatch or of similar 
type. 
3) Ir background concentration is >4x spike 

MS/MSD concentration qualitication is not required 

Recovery a) Recoveries <10% J quality detects. R 
qualify non detects 

. b) Recov_eries <80% flag detected results 
. ;'J" and nondete~ted results "VJ" 

'·. c) Recoveries> 120% flag detected results 
·-r 

I) Acceptance limits are 75-125%. 

2) Quality results in the batch or of similar 

I~ re. 
3) Ir background concentration is >4x spike 

Post concentration qualification is not requirt!d 
Digestion a) Recoveries <10% J qualify detects. R 
Spike (PDS) qualify non detects 

b) Recoveries <75% tlag detected results 
··r and nondetected results ··ur 
c) Recoveries > 125% tlag detected results 
--J'" 

/\MEC Joh No. 780380000.0300.**** 

Laboratory SDG: Ll008586 

Samples affected Qualifications 

The LCS/LCSD recoveries were\\ ithin 
acceptance limits. 

Samples GDUP-060910-F and GDUl'2-
060910-F were collected as the tield 

AMEC J qualified the 
duplicates of samples GP- I 0-05-025-F 
and GP- I 0-0SA-039-F. respectively. 

detected dissolved iron 
results from samples 
GDUP-060910-F and 

The dissolved iron RPO (67.1%) ,,as GP-I 0-05-025-F. 
high between GDUP-060910-F and GP-
l 0-05-025-F . 

No anomalies 

Recoveries were within the QAPP 
specified limits. 

. ; . . .. 
. 

The dissol l'ed calcium 
(?_:,,(() p).211.) 

concentration in the 
Dissolved c,1lcium recovery (202%) unspiked sample is 
11as high in the PDS performed on more than 4 times the 
sample GI'-I0-05-015-F. spike concentration of 

500 µg/L. No 
qualifications are 
necessary. 

3 of 10 

Bias 

Non-
Directional 

. 

None 
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Region I Data Review Worksheet Other lnorganics hy t:SEP.\ 2320B/300.0/4IOA ands" 4500~113-Bll/4500~02-B 

Project: Shepley's Hill Landfill Supplemental ln\'estigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples arrected Qualifications Bias 

Items 
AMEC J qualifo:d the 

I) Once pt:r digestion batch (El'A 6000 detecled dissolved 

series) The %D for dissolved calcium ( 14%) calcium result from 
Serial 

2) :SI 0% for analytcs \\ ith concentration 
,ms above acceptance limits in tl1t: sample GP-I0-05-015-F 

lligh 
Dilution serial dilution analysis of sample GI'- with an A (ICI' SD% 

>50times LOQ 
I 0-05-015-F . difference \I as not 

3) %0> I 0% tlag detected results ··r wilhin control limits) 
reason code. 

The laboratory .I qua Ii tied melal results 
delectcd bctwccn th.:: LOD and 1hc 

I) Instrument level concentrations should LOQ. The affected sampks and 
be less than the linear dynamic range analytes are : 
(LDR). Dissolved Arsenic AMEC J qualified these 
a) Qualify detected results with GP-OU P2-0609 i 0-F results with a TR (trace 
concentrations grcatt:r than the LDR ·-1-- GI'- I 0-04-054-F h:H:I) reason code. 

Compound 2) The reported DL (LOQ) should 1101 be GP- I 0-04-064-F unless they were Estimation 
Quantitation below the lowest ICAL slandard GP- I 0-04-074-F previously U qualified 

concentration. GP- I 0-05-015-F due lo blank 
a) Positive rcsults rcporkd ahmc the LOIJ GI'- I 0-05-025-F <.:0111a111i11ution. 
hul bclo,, th..: LO() should he considered ( ii'- I 0-05 ,\-029-1-' 
estimated and be llaggcd ··r (ii'- I 0-05 .-\-0:;9-F 

Dissol,cd l\lan!.!an.:si.: and Smliu111 
R 1\-0(,IJ<)I 11-1' 

I) Appropriate 111..:thoJ. Tiu: requested arsenic re porting li111i1s 

<hernll 2) E, alualc any analytical problems I\ ith 
,, ere not aehit:, cd for samples (ii'- I 0-
0~-074-F. (il'-10-05-025-F. (iP-10-

Evaluation or laboratory results . 
05A-029-F. and GDUl'-060910-F due 

None 
Data 3) E, aluale sampling errors - field to dilution s required because or high 

contamination. smnple hold times. concentrations or non-target analytes. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
. litteram in• the ~•~cfr.onic Dat~ Del_iver_ables (EDD) a_~d the .Laboratory Re_port. · 

T able 4. Total Alkalinity by Standard Metho 
Review 

Acceptance Criteria 
Items 

Complete SOG lile. 
a. San1pk dala p,1d.;1gc inclucling case 

Outa narrative, QC data and rnw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample cuslody documentation. 
coc 2) l't:tnperature S6°C 

3) Sample delivery documentation. 

J\MJ-:l' Job No. 780380000.0300.**** 
Laboratory SDG: LI 008586 

d 2320B 

Samples affected Qualifications Bias 

All required deliverables \.\ere present in 
the data package. 

Cooler temperatures upon arrival at 
Alpha ,1 ere ,, ithin acceptance criteria. 
The lahorntory Sample Receipt and Log-
in Checklist indicates that sample 
integrity was maintained during 
transport. • 

4 of 10 
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Region I Data Review Worksheet Other lnorganin by l!SEP.\ 2320B/300.0/410.4 and S:\I 4500:\HJ-811/4500!'.02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

Holding Times 14 days. preservation not required (EPA Samples were analyzed as per EPA 
(HT) Method 23208) Method requirements. 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and bct\\ccn LOO and LOQ. 
raise result to LOO and llag ··u·· 

( Method. Field, 2) If sample result is < I Ox contaminant Alkalinity was not detected in the 
Equipment, concentration and~ LOQ llag ··u·· associated blanks. 
Rinsatc. etc.) 

3) Sample result ~ 1 Ox contaminant 
concentration: no qualification required. 

No qualification if recovery between 80-
115% 
a) %R<80% llag detected results ··rand 

LCS recover) 11 as 11 ithin acceptance 
LCS nondetected results ··ur 

b) ¾R > 115% flag detected resu Its ·-r criteria. 

c) ¾R <10% tlag detected results ··rand 
nondetected results --R·• 

Lib Duplicate 
4% c:;RPD. Rl'D >4'\,. llag tkti.:ctcd n:sults ··r 

Rl'Ds 11crc II ithin ac,:c111ancc criteria . 
and 1mmkh:ch:J rcs11lb .. l 'J" 

Samples GDUl'-0609 I 0-F and GOlJl'2-

Field RPD ~ :10°1,, 11·he11 detn:ts for both duplicaks 
060910-F 11ere collected as the lidd 
duplicates or samples ( il'-10-05-025-F 

I )uplic,1\es are 2:QL liir water 
anJ GI'- I 0-05/\-0:19-F. respccti1 cly. 

RPDs were within acceptance critcriu. 

I) No qualilicalion rcquircd if rccovcry 
between 86-116%. 
2) If background conceritratiorris greater than · 

· .. 4x-the spike .concentration ·qualification.is not 
required · 
%R< 86% !lag detected results ··rand 

MS/MSD nondetected results ··ur 
%R > 116% tlag detected results 'T 
%R<IO% flag detected results 'T and 
nondctccted results .. R .. 

(._)uality only results in Lhe spiked sampk. 
(Qualify results for samples collected at same 
location but diflering depths as well) 

Compound 
Positive results reported above the LOO but 
below the LOQ should be considered 

Quantitation 
estimated and be llaggcJ ·'r 

AMEC Joh No. 780380000.0300.***• 

Laboratory SDG: LI 008586 

Recoveries were within acceptance 
criteria. 

No anomalies 

5 of 111 

Qualifications 
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: 

Bias 

. .. 
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Region I Data Review Worksheet Other lnorganirs hy l'SEI'.\ 2320B/300.0/4IOA and S\l .t500:\113-Bll/4500'.'l02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Critel'ia Samples affected 

Items 
I) Appropriale method. 

Overall 2) Evaluale any analytical prohkms with 
Evaluation of laboratory results . No anomalies. 
Data 3) Evaluate sampling errors - lield 

contamination, sample hold times. 

Table 5 Nitrate, Chloride, and Sulfate by USEPA 300 00 
Review 
Items 

Data 
Complt:teness 

CUC 

Holding 
Times (HT) 

Blanks 
(Method. 
Field. 
Equipment. 
Rinsah:. etc.) 

Acceptance Criteria 

Complete SDG Ille. 
a. Sample dala package including case 

narrative. QC data and raw data. 
b. Shipping and receiving docu111ents. 
c. All lab records of sample receipt, 

pn:paration and analysis. 

I) Sam pl..: wstlid: d1irnm..:ntation. 
2) ·1 c111pcraturc :::6'''(' 
3) Sampk dcli,cr: docu111cnlalion. 

I) 28 days, preser\'ation not required 
(Chloride. Sulfate) (EPA Method 300.0) 
2) 48 hours, preservation not required 
(Nitrate-N)(EPA Method 300.0) 

I) If sample result is < I Ox contmninant 
concentration and bc\\,cen LOO and LOQ. 
raise result to LOQ and flag ··u•· 
2) If sample result is < I Ox contaminant 
concentration and 2: LOQ tlag "LI .. 

3) Sample result 2: I Ox contaminant 
concentration; no qualification required. 

AMIT Joh No. 7803!10000.0300.**** 
Laboratory SDG: LI 008586 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha v.cre within acceptance 
L'ritcria. 
I Ii..: laboratory sample receipt and log 
in chcd \isl indicates lhal sa111pk 
i111cgril: 1\,1, nwinlaincd du ring 
l r, lll SjlOI'\. 

The laboratory analyzed samples 
GP- I 0-04-054-F. GP- I 0-04-064-F 
GI'- I U-04-074-F, GP-I 0-04-084-F. 
and GP- I 0-04-094-F for nitrate 
·beyond the 48 hour holding time. 

Sulfot.: (0.96 mg/L) was detected in 
the method blank. 

c, of tn 

Qualifications 

Qualifications 

AMl:C .I qualili..:J 
thl.' 1.h:lcctcd nilrnh:: 
results from 
samples ( ii'- I 0-04-
054-F. (il'-10-04-
064-F. GP-10-04-
074-F. and GP-I 0-
04-084-F and UJ 

. qualified the 
nondetected nitrate · ·. 
result from sample 
GI'- I 0-04-094-F 
with an H (hold 
time exceeded) 
reason code. 

AMEC U qualified 
th.: dcic.:tcd sul l~1k 

results from the 
following samples: 
ODUP-060910-F. 

Bias 

Bias 

Low 

GP-I 0-04-054-F. High 
Ci P-10-04-064-F. 
GP-10-05-025-F. 
GP- I 0-05-035-F. 
and 
GP- I 0-05-045-F. 



August 13, 2010 Dissohcd .\lctals t,~ l SEI'.\ .\lcthod (,020.\ 

Region I Data Review Worksheet Other lnorg.tnil·s hy tSEI' \ 23208/300.0/410.4 anc.l S.\I -tS00:\113-Hll/-tS00:\02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance anc.J DoD QSM 

Review 
Acceptance Criteria 

Items 
I) No qualification if recovery between 90-
110% 
a) %R<90% flag detected results ··rand 

LCS 
nondetectcd results ··ur 
b) ¾R > 110% !lag detected results ·-r 
c) %R < I 0% !lag detected results ··rand 
nondctccted rc:sults ··R·· 

I) Chloride Rl'D < 18%: 
Lah Dupl icatc 2) Nitrate RPD < 15'¼,: 

3) Sulfate RPO <20°/4, 

Field 1) RPO :S 30% when det~cts for bo1h samples 
Duplicates are :>_ LOQ for water 

I) No qualilicJLion l'equired ifrernve1') 
between -W-151°/4, for d1lorid~·- 80-122"·\, li, r 
nilrnh:. and 60-140% li> r sul lute. 
2) If background rnncL'llllatio11 is grc.ill:r th,111 

t\lS 'i'vlSD 4,,_ llw spike concc1111·:1 1i1111 qu,1lilica1iun is nnl 
r<.:lJllircd 
Qualil) onl~ results in the spikcd sampk. 
(Quality results for samples collected al same 
loca1io11 but differing d..:pths as well) 

Positive results repo,11ed above the LOO but 
Compound 

below the LOQ should be considered 
Quantitation 

estimated and be, flagged "J" ,· . . . 

I) Appropriate method . 
O\erall 2) Evaluate any analytical problems \\·ith 
1'.1 aluatiun 01· laburator) n:sullS. 
Data 3) Evaluate sampling errors - field 

contaminalion. sample hold times. 

t\MEC .lob No. 780380000.0300.**** 

Laboratory SDG: LI008586 

Samples affected Qualifica lions 

LCS recoveries were within 
acceptance criteria. 

RPDs were within acceptance criteria. 

Samples GDUP-060910-F and 
GDUP2-0609 I 0-F were collected as 
the field duplicaks of samples GP-
I0-05-025-F and GP-I0-0SA-039-F. 
respectively. 
RPDs \~ere within acceptance criteria. 

t\MEC J qualilicd 
the dch:ch:d 

ChlnridL' 1101 1..:co\ ,red in the chloride result Ii-om 
\\i.h 

s,1111plc ( il'-111-05-f\·IS 1t\·ISI> a11.1hsis ol" sample tiP-111-
115-015-1·. 

1115-1 . 11i1h a C) 

(_l'vl Si tvl SI) rc..:overy 
not ,1 ithin rnnlrnl 
limit) reason rndc . 

AMEC J qualified 

Th-: nilrnle result from sample Gl'-10-
this result with a TR 

05-025cF was detected and reported 
(trace level) reason 

beiween the· LOD and the LOQ. . ' 
c_ode, unless they 

These.results were J qualified by the. · 
were previously U 
qualified· due to 

laboratory. 
blank 
contamination. 

No ,1111,nwlics . 

7 of Ill 

Bias 
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Estimation 
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Region I Data Review Worksheet Other lnorganics h~- l SEP.\ 2320B/300.0/-H0.4 anti s,1 -1500~113-Bll/4500:\02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier 1 Guidance and DoD QSM 

Table 6. Ammonia and Nitrite by Standard Methods 4500NH3-BH/4500NO2-B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and ra\\ data. 
Completeness b. Shipping and receiving documents. 

c. All lab n;cords of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S:6°C 

3) Sample delivery documentation. 

I) 28 days, presern:d with H2SO4 lo pl-1<2 
l lolding Times (Ammonia) 
(HT) 2) 48 hours. chemical preservation not 

required (Nitrite) 

I) li's,1111ple 1esult is --::JO.\ i.:untaininant 

Bl,rnks 
con..:cnlration and hd\\et.:n LO[) and 1.0(). 
raise result In LO() and flag --u--

(Mc:tlmd. Fi..:ld. 2 I I 1· s;1111pk r..:sult is · 111\ rn11l,1111i11,1nl 
I-:quip111cn1. cP11c·c-111ra1 i, 111 ,111d J ()() ll:1~ .. , I" 
Rinsatc·. etc.) 

3) Sample: rc:sult ,c"'.JOx conl,1rninanl 
com:cnlrntion: 110 quali lication required. 

LCS 
No qualilication ii'recov..:ry bd\1ccn 80-
120% for ammonia and 90-110% tor nitrite. 

Lab Dup_licate 
I) RPD::'::20°1., when detects for both samples 
are 2': LOQ for 'water· '• 

•' ·. .. 

Field I) RPO :S 30% when detects for both samples 
Duplicates are 2': LOQ for v.ater 

I) No qualification required if recovery 
between 80-120% (ammonia) and 85-115% 
(nitrite). 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualilication is not 
r..:quin.:d 
Qualify only results in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as well) 

AMIT Job No. 780380000.0300.**** 
Laboratory SDG: LI 008586 

Samples affected 

All required deliverables were present in 
the data package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance criteria. 
The laboratory sample receipt and log in 
checklist indicates that sample integrity 
was maintained during transport. 

The samples were analyzed and 
prest!m:d as per EPA Method 
requirements. 

.'\111111oni.1 or nitrite \I c:n: 1101 deicclc'd in 
th.: asso..:i,11ed bl,111"-s. 

LCS rccmt:ries were within acceptance 
criteria 

RPDs were within acceptal)ce criteria. 

. . 

Samples GDUP-060910-F and GDUP2-
060910-F were collected as the field 
duplicates of samples GP-I 0-05-025-F 
and GP- I 0-0SA-039-F, respectively. 

RPDs \Vere \I ithin acceptance criteria. 

The recoveries were within acceptance 
criteria. 

8 of 10 
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August 13, 2010 Dissohcd :\11:tals hy l SEP.\ :\ldhod (,020.\ 

Region I Data Review Worksheet Other lnorganics hy l:SEP.\ 2320B/300.0/41f1.4 and S:\I 4500:\'113-Bll/4500:\'02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

The ammonia results from samples 
GDUl'2-0609 l 0-F. Gl'-10-04-074-F 
Gl'-10-04-084-F, GP-10-04-094-F 
GI'- I ().Oj.() 15-f, CiP- I0-0SA-029-f 

Compound 
Positive results reported above the LOO but GP- I 0-0SA-039-F. and GP- I 0-0SA-049-

Quant ital ion 
below the LOQ should be considered F and the nitrite rcsulls from samples 
estimated and be tlngged ··r GP- I 0-04-054-F and GP-10-04-064-1" 

were detected am! rt:!portcd between the 
LOO and the LOQ. These rcsu I ts were J 
qualilkd by the laboratory. 

I) Appropriate method . 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling t:!rrors - tield 

contamination. sample hold times. 

a e T bl 7 Ch em1ca 10 xygen D eman ( ) ,y . d COD b USEPA 410 4 
Review 
Items 

Acceptance Criteria 

l'o111plc1e Sl>(i lile . 
.i . Sample· d:1la packa:c,· i11rludi11g ra,,· 

Daia narrati\ c. ()C d.11.1 and ra11 dal,1 
Compl-:tencss b. Shipping ,rnJ receiving Jocu1m.:11ts. 

c. /\II lab records of sample rec.::ipl. 
pre pa rat ion and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample deliverY. documentation. 

I folding Times 
28 days, preserved \I ith H2S04 to pl-1<2 

(HT) 

I) If sample result is < !Ox contaminant 

Blanks 
concentration and between LOD and LOQ, raise 
result lo 1.0() and flag " l I'" 

(ll.k1hm.l. Ficld. 2) If smnplc result is < I Ox contaminant 
Equipment concentration and 2: LOQ flag ··u·· 
Rinsate, etc.) 

3) Sample result :e:IOx contaminant 
concentration; no qualitication required. 

LCS No qualification if recover) between 95-105%, 

Lab Duplicate 
20% sRPD, RPD >20% tlag detected results ·-r 
and nondetected results "lJJ" 

i\MEC Job No. 780380000.0300.**** 
Laboratory SDG: LI 008586 

Samples affected 

All rcquircd dcli\\:1ahlcs \1ere present in 
the Jut.i p,1ck.ige . 

Cooler temperatures upon arrival al 

Alpha were within acceptance criteria. 
The laboratory Sample Receipt and Log-
in Checklist indicates that sample 
integrity was maintained durin~ 

. transoort .. 

S::imples 11-crc anal)Zcd as per EP!\ 
Method requirements. 

COi) 11 as 1w1 Jdcclcd in ..issm;i.11..:d 
blanks. 

LCS recovery was ·within acceptunce 
criteria. 

The RPD was in acceptance criteria. 

9 of 10 

Qualifications 

AMEC .I qualified 
th.:se results II ith a 
TR (trace level) 
reason code. unless 
they were 
previously U 
qualil1cd due lo 
blank 
contamination. 

Qualifications 

Bias 

Estimation 

Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Samples GDUl'-060910-F and GDUP2-

Field RPO 'S 30% when detects for both duplicates arc 
060910-F \I en: collected as the lidd 
duplicates of samples GP-10-05-025-F 

Duplicates 2:QL for water and GP-10-05A-039-F. respectively. 
Rl'Ds was within acceptance criteria . 

I) No qualification requin::d ii"recuvery between 
80-120%. 
2) If background concentration is greater than -h 

MS/MSD 
the spike concentration qualilication is not The rewvcry \\as within acccptm1c1: 
required criteria. 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

I) Instrument level concentrations should .be less 
The COD results from samples GDUP2-than the linear range. Qualify detected results 

\\ ith concentrations gre<1ter than the LOO ··r 060910-F. GP- I 0-04-054-F 

Compound 2) The reported 1.0() should not be bclcJII the 
(ii'- I 0-04-084-F. (ii'- I 0-0:iA-039-F. ::ind AMEC J qm1lilicd this 
< if>- I 0-05/\-049-F were detected and result \\·ith a TR ( trace 1-:sti11rntiw 

()m111ti1ation l,rncst !CAL standarJ com:cntration. 
1eportcd bct\\Cen the LOD and the LO(). le\ cl) 1eason code. 

3) l'nsitiH: results reportc-d above the I,()[) hut These' 1esult s \\l'rL' .I qualilied hy tlK' 
hc•lo\\ the LO() should h..: considered est inwt..:d l,lh(ll',il<> I') . 
.ind be· llagged ·· r· 

I) Appropriah: method . 
Overall 2) E\ aluate an~ analytical prnhlcms with 
baluation or lahorut!H) results. No anomalies . 
Dat.i 3) Evaluate sampling t:rrors - ticld 

contamination. sample hold Limes. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400; 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

·' • .~ 
(;. •;'..- - ,_·:._") ,· I~ - ·,_,,; _ _ 

u 
Glenn Esler 
Environmental Chemist 

AMEC fob No. 780380000.0300,**"* 
Laboratory SDG: LI 008586 

Ir1 of 111 

REVIEWED BY: 

!)~ ~ 
Denise King 
Environmental Chemist 

. .. . · 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 14 water samples (including 1 rinsate blank and 2 field duplicates) collected 
on June 9 and 10, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. 
The samples were picked up by an Alpha Analytical Laboratory in Westborough, MA (Alpha) courier and 
brought to the laboratory on June 10, 201 O and assigned sample delivery group (SDG) number L 1008682 
upon receipt. Alpha analyzed the samples for dissolved metals using United States Environmental Protection 
Agency (USEPA) Method 6020A, total alkalinity using SM 23208, chloride, sulfate , and nitrate using USEPA 
Method 300.0, chemical oxygen demand (COD) using US EPA Method 410.4, ammonia using standard method 
(SM) 4500NH3-BH, and nitrite using SM 4500NO2-B. Alpha followed the Department of Defense (DoD) 
Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) and Alpha 
sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 7. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e IC amoe IS I L' t 
Lab Sample Number 

LI 008682-0 I 
L 1008682-02 . . . · 
L 1008682-01 
LI 008682-04 
L 1008682-05 
Ll008682-06 
LI 008682-07 
LI 008682-08 
LI 008682-09 
LI 008682-10 
Ll008682-I I 
LI 008682- 12 
LI 008682-13 
LI008682-14 

AMEC Joh No. 780380000.0300.**•* 
Laboratory SDG: LI 008682 

Sample Date Field ID 

6/09/10 GP- I O-OSA-059-F . 
6/09/10 GP~ I o~osA-069-F 
6/09/10 GP-10-05A-079-F 
6/09/10 GP-I O-OSA-089-F 
6/09/ 10 GP- I O-OSA-099-F 
6/09/ 10 GP-I O-OSA-109-F 
6/ 10/ 10 GP-10-03-029-F 
6; I 0/ 10 GP- I 0-03-039-F 
6/ 10/ 10 GP-I 0-01-049-F 
6/10/ 10 GP-10-03-059-F 
6/ 10/ 10 GP-10-03-069-F 
6/ 10/ 10 GDUP-061010-F 
6/10/10 GDUP2-06 IO I 0-F 
6/ 10/10 RB-061010-U 

I of 10 

Comments 

.. .. : 

. . 
~ 

MS/MSD 

Field Duplicate of GP-10-03-039-F 
Field Duplicate of GP- I 0-03-069-F 
Rinsate Blank 
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Region I Data Review Worksheet Other lnnrganics hy L'SEI'.\ 2320B/300.0/4I0.4 and S'1 .:1500"-113-Rll/.:1500'W2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Tabl 2 S e . ampe a us I St t 
Data Sample Receipt SDG Validation Matrix Preservation Temperature Laboratory Number Level 

Data Quality Four sample coolers 
Review using 

As required by 
were received on Alpha Analytical 

Automated Aqueous 6/10/2010 at 8 Walkup Drive LI008682 
Data Review 

method 
temperatures of2. I, 2.9, Westborough, MA 0 15 8 I 

(ADR) 2.1, and 2.2°C. 

DAT A QUALITY OBJECTIVES AND VALIDA TI ON FINDINGS 

T bl 3 D' a e ISSO ve ea s 1y d M t I b USEPA 6020A 
Review 

Acceptance Criteria 
Items 

Samples affected Qualifications Bias 

I l Complete SDG tile. 
a. Sample data package including case 

Data narrntivc. QC data und raw data. All required delivcrahles were present 
Completeness h. Shipping and rccei~ ing documents. in lhc data padrnge. 

c. /\II lah records ur sample receipl. 
pn:paratio11 and analysis. 

Cook1 s tc·n1pcrat111es upon ,,rrival al 
,\lplw ,,c1c ,,i1ili11 acccplam:c cl'i lc1·i,1 . 

I) Sample custody documentation. Sample! was preserved with HN01 to 

2) Temperature :S6°C for soils. 
pll<2. 

coc The l'hi1in ul"Custod) is i1ita<.:I. 
3) Aqueous sample pn:serv..:d to pl-1<2. 

The laboratory Sample Receipt unJ 
-t) Sample dl:li,·cry documentation. Log-in Checklist indicates that sample 

integrity was maintained during 
transport. 

I) Aqueous ~ample -180 days if preserved lo . 
·The samples were analyzed within 

.. 
Holding !.i~e pl:l<2· .. 

., 

holding time: · •, . . . . 
2) Hg - 28 days to analysis · 

Dissolved calcium and 

Blanks 
I) Evaluate down to the LOD. dissolved sodium 
2) If sample result is < I Ox contaminant concentration in the 

lMethod. conc·entrntion: Ila!! ·tJ .. Dissolved calcium (37.5 ~1g/L) and a~snciated samples 11c,·c 
Fi1.:ld . Jissuh1.:d smlium {2-U, pg:·1.1 lllTt.: Norn.! 

3) Sample result 2:IOx contaminant 
Equipment, concentration: no qualification 
Rinsate, etc.) 

required. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI008682 

grcutcr tlrnn I Ox the 
detected in method blank. 

blank concentrations. 
Qualification is not 
wammled. 

2 of 10 

.. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Laboratory I) LCS acceptance limits 80-120'¼,. method 
Control requirements (EPA Method 
Sample/ 60 I 0/6020/7470) 
Laboratory a) %R<80% llag detected results "J" and 
Control nondetected results ··ur 
Sample b) %R> 120% flag detected results ··r 
Duplicate c) %R<I0% llag detected results ··r an<l 
(LCS/LCSD) nondetected results ·'IC 

Re1,;overy Quality all associated samples. 

I) RPD <:: 30% (waters):<:: 50% (soils) 

Field 
a) If exceeds RPD limit: J quality dek:cts. 
UJ qualify non detects. 

Duplicate b) lfone result> LOQ and other ND: J-
RPD detections, UJ quality non detects 

2) ± LOQ for results~ 5x the LOQ 

RPD <:: 20% 
Laborato r~ a) Ir exceeds Rl'D limit: .I qualil~ detects. 
Duplicate UJ qualili nnn detccls. 
RI'!) bl Ir one result " 1.0() and nth.::r ND: .I-

lktcctiuns. l lJ qualili 111>11 detects 

I) rvIS/MSD acceptance limits an:: 80-120°/4, 
(QAl'l'-Workshecl 12-1 ). 
2) Qualili results in lhc batch or or similar 
type. 
3) If background concentration is >4x spike 

MS/MSD concentration qualification is not required 
Recovery a) Recoveries< I 0% J qua_lilY detects, R 

qualify non detects 
:b) Recoveries• <80%· flag detected results 
··rand nondetected results "l JJ" 
c) Recoveries> 120% tlag detected results 
'·r· 

I) ,\cccptancc limits arc 75-125" o. 

2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 
Digestion a) Recoveries < 10% J quality detects. R 
Spike (PDS) qualify non detects 

b) Recoveries <75% flag detected results 
'T' and nondetected results "UJ" 
c) Recoveries > 125% flag detected results 
''J" 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG: LI 008682 

Samples affected Qualifications 

The LCS/LCSD recoveries were II ithin 
acceptance limits. 

Samples GDUP-0610 I 0-F and GDUP2-
0610 I 0-F were collected as the lie Id 
duplicates or samples GP- I 0-03-039-F 
and GP-I 0-03-069-F. respectively. 

RPDs were II ithin limits. 

Nn anomalies 

·1 he: dissnll·cd sodium 
( 126.000 11g/l ,) 
concentration in sample 
< ii'- I 0-03-029-1-' 11 as 
more than '1 Limes the 

Dissolved sodium ( 150% MS) and 
spike concentration of 
10.000 pg/L, 

dissolved calcium (138%/122%) Therefore, dnta usabilit) 
recoveries in tht: MS/MSD performed is not adversely 
or1 Si;tmple GP- I 0-03-029-F were 
outside the ,QAPP spec_ified limits. 

affected. 
• • • • I ' • ' ' .. 

AMEC J qualified the 
detected dissolved 
calcium result from 
sample GP- I 0-03-029-
F. 

PDS recoveries were within the QAPP 
specified limits. 

J of 10 

Bias 

High 

.. 
,. 

. 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

I) Once per digestion batch (EPA 6000 

Serial 
series) 

Serial dilution %Os were within 
Dilution 

2) :SI 0'½, for mrnly1es with concentration 
acceptance limits. 

>50times LOQ 
3) 0/c,0>10% flag detected results '·J" 

I) Instrument lt:,·el concentrations should 
The lahoratory J qualified metal results 
detected between the LOO and the 

be less than the lint!ar dynamic range 
LOQ The affected samples nnd 

(LDR). 
analytes aic: AMEC .I qualilicd these 

a) Quality detected results with n:sults with a TR (ln.1ec 

Compound 
concentrations grt!aler than the LOR ··J" 

Dissolved Arsenic 
le,·el) reason code. 

2) The reported DL (LOQ) should not be unless they were Estimation 
Quantitation 

below the lowest !CAL standard GP- I 0-03-039-F previously U qualitied 
concentration. GP-10-03-059-F 

due to blank 
a) Positive results reported above the LOO 

GP- I 0-05A-059-F 
contamination. 

but below the LOO should be considered 
Dissolved Sodium estimated and be !lagged ·-r 
RB-0610 I 0-U 

I) Apprnpri □tl· method. 
Ch crnll 2) L\.1lu,11c an~ anal)lical problems 11i1h 
Evaluation or luboralory results , No anomalies. 
I ),1ta 3) L1aluatc sampling err<1rs- licld 

rn111a111i11:11io11. sa111rk hold 1i1111.:s. 

Note: The laboratory is reporting the Method Detection Limit (l\lDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

T bl 4 T a e ota a m1ty •Y I Alk I' . b S tan ar et 0 d d M h d 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. ·Sample data package including case 

Data . -narrative, QC.dat~ and raw data. 
Completeness h. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation, 

CUC 2) )\.:mpaallln: <c6°l' 
3) Sample delivery documentation. 

Holding Tim<c:s 14 da)s. preservation not required (EPA 
(HT) Method 23208) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008682 

Samples affected 

... 
All required deliverables were present !n. ·. 
the data package, 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 
ThL L1hornlnl") Sample Ree.:ipt and 1.og-
in Checklist indicates that sample 
integrity \I as maintained during 
trans po 11. 

Samples were analyzed as per EPA 
Method requirements. 

<1 of 10 

Qualifications Bias 

' 

I 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is< I Ox rnntmninant 

Blanks 
concentration and bdwe.:n LOD and LOQ. 
raise result to LOQ and tlag .. u·· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and 2: LOQ flag --u•· 
Rinsate. etc.) 

3) Sample result 2: I Ox contmninanl 
concentration; no qualilicalion required. 

No qualification ifrt:cmer) hd\1e.:n 80-
115% 
a) %R<80% flag detected results --rand 

LCS nondetected results ··ur 
b) ¾R > 115% flag detected results --r 
c) ¾R <10% tlag detected results ··rand 
nondctccted results "R" 

4% -:;RPO, RPO >4% flag detected results ··r 
Lab Duplicate and nondetected results "UJ'" 

l·il'id ({l'I) :o ~O'!,, 11h..:11 dc·lc·cts ltu hutli duplicalL's 
I >11plic1k, arL' ~(JI Ii ,r II ;llc:r 

I) No qualilicalion rcquir..:d ii reco1cry 
bel\\Ccn 86-116'\o. 
2) 1 f background cuncentration is greater than 
4x tht: spike concentration qualification is not 
required 
¾R< 86% tlag detected results ··rand 

·MS/MSD · · nondetected results ·'UJ" 
%R > 116% flag detected results. '.'J" 
%R<JO% 'flag detected results "J" and 
nondetected results .. R .. 

Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location bul differing depths as well) 

Compound 
l'osi1i1e 1..:sulls 1\:porh.:d abo1 c Lhc LUU but 
below the LOQ should be considered 

Quantitation 
estimated and be flagged --r 
I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Ernluation of laboratory results. 
Data 3) Evaluate sampling errors - lield 

contamination, sample hold times. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI 008682 

Samples affected Qualifications 

Alkalinity was not detected in the 
associated blanks. 

LCS recovery 1\as \vithin acceptance 
criteria. 

RPDs \\ere "ithin acceptance criteria. 

Samples (,DUl'-06 Ill I 0-F and (iDUl'2-
()(,1010-1' 11.:rc• colln:lc·d as ihc· lil'ld 
dupl ic.1IL·s of sample:, ( i I'- I tl-ll~-039-1 -' 
and ( il'-111-IJ., -Uh'J-I· . 1 c:,p..:cLi1 ..:I) . 
Rl'Ds wen:\\ ilhin acceptanc<.: criteria. 

Recoveries were within acceptani;e 
criteria. . . . 

No anomalies 

No anomalies. 

5 of 10 

Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

T bl 5 N" a e . 1trate1 
Chi .d on e,an u ate d S If b USEP A 300 00 iy 

Review 
Acceptance Criteria 

Items 

Complete SDG lile. 
a. Sample data package including case 

Data narrative, QC data and ra,1 data. 
Completeness b. Shipping and receiving documents. 

c. All lab rcrnrds or sample reci:ipl. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature S6°C 

J) Sample delivery documentation. 

I) 28 days. preserrnlion 1101 required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(_Nitrnte-N)(EPA Method 300.0) 

I) Ir sampk n:sult is< I Ox contaminant 

Hlanks concentration and hel\l"cen LO[) and LO(). 

(f\kthml. r:1is..: 1csull lu 1.0Q and llag ··ti-· 

Field . 2) ll"s:1111pk r\:sull is " I(},( l'011la111i11anl 
1-:quipmcnt. conco:ntrntion and ;;: I.OQ flag ··u·· 
Rinsato: . .:le.) 3) Sarnpl..: ro:suh ;;,. lllx co111aminant 

cnnccnlrrrtion: no qualilirntion n:quin:d. 

I) No qu..ililication ifrccmcry bo:t\\ccn 90-
110% 
a) %R<90% flag dt:tected results ·-rand 

I.CS nondctccted results ··ur 
b) ¾R > I IO¾ flag detected resu Its ·'J" 
c) ¾R < 10% flag detected resu Its "J" a.nd 

. . nondetected results-"R" , . 

I) Chloride RPO <18°1.,: 
Lab Duplicate 2) Nitrate RPO <15%: 

3) Sulfate RPO <20% 

1-'ield I) R.l'O:::: 30% when detects for both samples 
Duplicates are 2'. LOQ for water 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008682 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alplrn were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity \\as maintained during 
lrnnsport. 

The laboratory analyzed all sarnpli;s 
for nitrate beyond the 48 hour holding 
time. 

Sul ti.Ile (0.48 111!,'/I .) 1,as do:tL-clo:d in 
111,·llhld blank. 

LCS recoveries were within 
acceptance criteria. 

RPDs were within acceptance criteria. 

Samples GDUP-061010-F and 
GOUP2-061010-F were collectt:d as 
the liclu duplicato:s of sa111pl..:s ( ii'-
I 0-03-039-F and GP- I 0-03-069-F. 
respectively. 
RPDs were within acceptance criteria. 

c, of 10 

Qualifications 

AMEC J qualitied 
the detected nitrate 
n::sults from all 
samples . 

i\Ml:C ll qualili..:d 
tho: dclected su I fate 
results li'oin 
samples ( ii'- I O-o _; _ 

02'>-F. < ii'- I 0-05;\-
089-F. and C,P-10-
05/\-099-F. 

Bias 

Low 

I ll\\ 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications 

Items 

I) Nu qualilication J'equired il'recuvery 
between 40-151 % for chloride. 80-122% for 
nitrate. and 60-140% for sulfate. 
2) If background concentration is greater than 

The recoveries \\ere within 
MS/MSD 4x the spike concentration qualitication is not 

required acceptam:e criteria. 

Qualify only results in the spiked sample. 
(Quality results for samples collected at same 
location but dilkring depths as well) 

AMEC .1 qualified 

The nitrate results from samples 
these results with a 

GDUP2-061010-f and GP-10-03-
TR (trnce level) 

Compound 
Positive results reported above the LOD but 

069-f 111::re detected and reported 
reason code. unless 

Quan ti talion 
belmv the LO() should be considered 

betll'een the LOO and the LOQ. 
they were 

estimated and be flagged --r 
These results were J qualified by the 

previously U 

laboratory. 
qualified due to 
blank 
contmninalion. 

I ) J\ppropriat.: 111i.:thnd. 

O1.:rall 
2) h ··aluate any analytic;il problems II ith 

haluali1111 ul' 
h1hll ra1o r~ 1.:sull ~. 

No ano111al ie, 
Diit,1 

, ) h alualL' ,:11upli11g ,rror, - lic·ltl 
rn111a111i11atio11. sampk hol<l limes. 

a e . T bl 6 A mmon1a an d N. 1tnte b S ,y tan ar et 0( S :, - -d d M h I 4-00NH3 BH/4500NO2 B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package incllidin'g case .. 

Data · narratiye, Q~ data_ and raw dat~. . 
Compleleness h. Shipping and receiving documents. 

c. All lab records of sample receipt 
preparation and analysis. 

I) Sample custody docu111cnt.1tion. 
COL' 2) l emptralun: :;:6vC 

3) Sample delivery documentation. 

1) 28 days, preserv~d with H2SO4 to pH<2 
Holding Times (Ammonia) 
(HT) 2) 48 hours. chemical preservation not 

required (Nitrite) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI 008682 

Samples affected Qualifications 

. All required deli_ver_able!i were ·pre~ent in .. . 
the data package. 

Cooler temperatures upon arrival at 
Alpha 11ere within :icceptance criteria . 
·1 h<.: labo1 alory sampk: rec<.:ipl und lug in 
checklis1 indicates that sample integrity 
was maintained during transport. 

The smnples were analyzed and 
preserved as per EPA Method 
re4uin:ments. 

7 of Ill 
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Region I Data Review Worksheet Other lnorganics h~· l'SEP.\ 2320H/300.0/-'I0.4 ands" -t500Nll3-Bll/-t500:\O2-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOD and LOQ, 
raise result to LOQ and !lag ·•LJ" 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and ;:,: LOQ tlag ··u·· 
Rinsatc. etc .) 

3) Sample result;:>: I Ox contaminant 
concentration: no qualification required . 

No qualification ifrecove1') betw.:en 80-
LCS 120% for ammonia and 90-1 l(J'X, for nitrill: . 

Lab Duplicate 
I) RPDQ0% when detects for both samples 
are 2': LOQ for water 

Fil:ld I) RPD :::.:: :,()% when detects for both samples 
Duplicaks arc 2': LOQ for "ah:r 

I) No qualilkation required ifrecovcry 
between 80-110% (ammonia) and 85-1 15% 
(nitrite) . 
2) If background concentration is greater than 

MS/MSD 4x \he spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
l?catio~ but.diffe_ring depths as well) 

. . 
-· . . 

Compound 
Positive results reported above the LOO but 
below the LOQ should be considered Quantitation 
estimated and be flagged ·'J" 

I) Appropriate method. 

O\'erall 
2) Evaluate any analytical problems with 

El'aluation of 
laboratory results. 

Data 3) Evaluate sampling errors - licld 
contamination. sample hold times. 

AMEC Joh No. 780380000.0300.u** 
Laboratory SDG: LI008682 

Samples affected Qualifications 

Ammonia and nitrite were not detected 
in the associated hlanks. 

LCS recoveries were within acceptance 
criteria 

RPDs were within acceptance criteria. 

Samples GDUP-061010-F and GDUP2-
061010-F \Wr,· collcdcd as the field 
dupl icatcs of samples CiP-10-03-039-F 
and Gl'-10-03-069-F. n:spccti,·cl). 

Hl'lh 11crc II ithin acccp1,111cc critcria . 

The n:coveries wen: within acceptance 
criteria. 

· . 

; 
AMEC J qualified The ; mmonia results fr;m ·samples 11P-
these results with a 

I 0-03-029-F. GP- I 0-03-039-F. GP- I 0-
TR (trace level) 

03-049-F, GP-10-03-059-F, GP-10-03-
069-F, GP-10-0SA-069-F, GP,10-05A-

reason code, unless 
they were 

079-F. and GP-I 0-05A-089-F were 
previously U de1ected and repmtcd bt:111.:cn the i,OD 

and the LO(). ·1 ht:se n:sults 11 t:rc J 
qu,dilicd due In 

blank 
qualified by the laboratory. 

contamination. 

No anomalies. 

8 of 10 
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Region I Data Review Worksheet Other Inorg,rnics hy l'SEI'.\ 23208/300.0/410.4 ands" -'S00:'\113-BII/.:l:iOON02-8 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 
Review 

Acceptance Criteria 
Items 

Compkte SDG lik. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or sample n.:ceipt. preparation 
and analysis. 

I) Sample custody documt:ntation. 
coc 2) Temperature '.S6°C 

3) Sample delivery documentation. 

llolding 28 days, preserved with H2S04 to p!-1<2 
Times (HT) 

I) If sample result is < I Ox contaminant 

Bl,111ks concentration and bet11een I.OD and LO(). raise 

(Mdhllll. result to LO() and flag ··u·· 
Fie-Id . 1) Ir sampl.: r.:sult is "" I lh rnnta111ina111 
Lquipmc'lll. w11c·c111n11 inn ,llld ;; 1.0() lhig .. l , .. 
Rinsalo.:. de.} 3) Sampk 1.:suh ~ IIJx conlaminant co1ie.:1111,11ion: 

no qualification required. 

I.CS No qualilirntion ifn:con::1·~ hcl\\ccn 95-105 11/i, 

Lab Duplicate 
20% :s:RPD, R.l'D >20% llag Jekclcd results ·-r 
and nondetected results "UJ" 

,. 

.. .. . . 

Field RPO :<c 30% when detects for both duplicates are 
Duplicates 2'.QL for water 

I) No qualification required if recovery between 
80-120%. 
2) lfhackground concentration is greater than 4x 

MS/MSD 
the spike concentration qualification is not 
required 
Quality only results in the spiked samplt:. 
(Quality results for samples collected at same 
location but diftering depths as well) 

AMEL' Joh No. 780380000:0300.**** 
Laboratory SDG: LI 008682 

Samples affected 

All n.:quircd deliverables wen: prest:nt 
in the data package. 

Conkr temperatures upon arrival at 
Alpha were within neceptance criterin. 
The lahornlo1) Sample Receipt c1nd 
Log-in Checklist indicates that sample 
integrity ,,as maintained during 
transport. 

Samrlt:s \\ere anal)Zed as per EPA 
Method requirements. 

COD II as 1101 detcch.:d in associ,11cd 
hlanb. 

I.CS rc·cm'lT~ was within m;ccptanc.: 
criteri,1. 

The RPO was in acceptance criteria. 

' S:1111rles GOllP-061010-F and GDllP2-
061010-F \.\ere collected as the field 
duplicates of samples GP- I 0-03-039-F 
and GP-10-03-069-F, respectively. 
RPO was within acceptance criteria. 

The recovery was within acceptance 
criteria. 

9 of ((l 
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Region I Data Review Worksheet Other lnorganics hy t:SEP.\ BZOH/300.0/410.4 ands" 4500;'llll3-Bll/.:1500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) Instrument level concentrations should be less 
than the linear range. Qualify detected resulls with 

The COD results from samples GP- I 0-concentrations greater than the LOO ··r 
Compound 2) The reported LOQ should nol be below the 05A-089-F and GP- I 0-0SA- I 09-F were AMEC J qualified this 

Quantitation lowest ICAL standard concentration. detected and reported between the LOD result \\·ith a TR (trace Estimation 
and the LOQ. These results \\'ere J level) reason code. 

3) Positive results repo1ted above the LOO but qualilicd hy the laboratory. 
below the LOQ should be considered estimated 
and be !lagged ·'J" 

I) Appropriate method . 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field contamination. 

sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely , 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

.-, 
/· 
-~:;:/--

G.lenn Esler . . 
Environmentai Chemist · 

/\MIT Job No. 780380000.0300.**** 
Laboratory SDG: LI 008682 

REVIEWED BY: 

o~." .K-a 
Denise King · . 

· Environmental chemist 

10 of Ill 
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Region I Data Review Worksheet 
Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 36 water samples collected between June 7 and 10, 2010 from the Shepley's 
Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples were picked up by Alpha 
Analytical Laboratory in Westborough, MA (Alpha) on June 10, 2010 and assigned sample delivery group 
(SDG) number L 1008691 upon receipt. Alpha analyzed the samples for total arsenic using United States 
Environmental Protection Agency (USEPA) Method 6020A. Alpha followed the Department of Defense (DoD) 
Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) and Alpha 
sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Table 3. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F. Id S e 1e amne IS I L. t 

Lab Sample Number 

GP-I 0-02-024-U 
GP-I 0-02-034-U 
G P-10-02-044-U 
GP-I 0-02-054-U 
GP.:I 0~02-064-U 
GP-I 0-02-074: u .. 
GP- l 0-02-084-L' 
GP-I 0-02-094-U 
GP- I 0-02-102-U 
GP-10-04-014-U 
GP-10-04-024-U 
GP- I 0-04-034-U 
GP-10-04-044-U 
GP-I 0-04-054-U 
GP-10-04-064-U 
GP- I 0-04-074-U 
GP- I 0-04-084-U 
GP-I 0-04-094-U 
GP-I 0-05-0 l 5-U 
GP- I 0-05-025-U 
GP-I 0-05-035-U 
GP-I 0-05-045-U 

AMEC Joh No. 780380000.0:\00.**** 
Laboratory S DG : LI 00 8691 

.Sample Ui1te Field ID 

6/07/10 LI 008691-0 I 
6/07/10 LI 008691-02 
6/07/10 LI 008691-03 
6/07/ 10 LI 008691-04 
6/07/10 .LI 008691-05. 
6/07/10 · L l 008691-0.6 

6.107/l0 LI 00869 l -07 
6/08/10 L 1008691-08 
6/08/10 L l 008691-09 
6/08/10 LI 008691-10 
6/08/10 LI008691-l 1 
61081 l 0 L1008691-l2 
6/08/10 L1008691-13 
6/08/10 LI008691-14 
6/08/ 10 LI 008691-15 
6/08/10 L1008691-16 
6/08/ I 0 LI008691-l7 
6/08/10 LI 008691-18 
6/09/10 LI 008691-19 
6/09/ 10 LI 008691-20 
6/09/10 LI 008691-21 
6/09/10 L 1008691-22 

Comments 

. . . 
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Region I Data Review Worksheet 
Project: Shepley's Hill Landfill Supplemental [nvestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region l Tier I and II Guidance and DoD QSM 

Lab Sample Number :Sample Uate Field ID Comments 

GP- I 0-0SA-029-U 6/09/ 10 LI 008691-23 
GP- I 0-0SA-039-U 6/09/ 10 LI 008691-24 
GP-I 0-0SA-049-U 6/09/10 LI008691-25 
GP- I 0-0SA-059-U 6/09/ 10 LI 008691-26 
GP-l0-0SA-069-U 6/09/ 10 LI 008691-27 
GP-I 0-0SA-079-U 6/09/ 10 LI 008691-28 
GP-I0-05A-089-U 6/09/10 LI 008691-29 
GP-I 0-0SA-099-U 6/09/10 LI 008691-30 
GP-I 0-0SA-109-U 6/09/ I 0 LI 008691-31 
GP-10-03-029-U 6/1 0/ 10 LI 008691-32 
GP- I 0-03-039-U 6/ 10/ 10 LI 00869 1-33 
GP- I 0-03-049-U 6/10/10 LI008691-34 
GP-I 0-03-059-U 6/10/10 LI00869l-35 
GP- I 0-03-069-U 6/ 10/10 LI 008691-36 

T bl 2 S a e amp e a us I St t 
Data Sample Receipt 

Validation Matrix P1·eserv:i tion Tempernture L:iborntory 
Level 

Data Quality Two sample coo lers 
Rev ie\\' using 

As required by 
wen: recci, cd o n Alpha Anal ) tica l 

Automated :\ queous 6/ IO '.20 I O al 8 \\' ,dkup Dri, e 
Oata Review 

method 
temperatures of 2.1 a mt \\'estborough, M/\ 0 158 1 

(ADR) 2.2''C. 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I A a e oa rsemc 1y . b USEP A 6020A 

Re.view 
Acceptance Cr!tetia 

Items 

1 l Complele SDG tile. 

a. Sample data package including case 
Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
rm:parntinn and an ~I~ s is . 

I) Sample custody <locumentation. 

2) Temperature '.S6°C for soils. coc 
3) Aqueous sample preserved to pl 1<2. 

4) Sample delivery documentation . 

Al'vll:l' Joh No. 780380000.0300.** ** 

Laboratory SDG: LI 008691 

Sam.pies affected Qualificatio'n's 
.. . . . .. 

A ll requi red de live rables \-\ ere present 
in the data package. 

Coolers temperatures upon arrival at 
Alpha were within acceptance criteria. 
Sample was preserved with HN03 to 
pH<2. 
The Chain of Custody is intuct. 

The lahorntory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

2 of 6 

SDG 
Number 

l,l 00869 1 

Bias 
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Region I Data Review Worksheet 
Project: Shcpley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Aqueous sample 180 days if preserveu lo 
Holding Time pH<2 

2) Hg - 28 days to analysis 

1) Correct calibration standards. At least 3 
st..111uards points 1101 forced through zero. 

Initial are requireu for linear calibrntion. rc::0.995 

Calibralion (EPA Methou 6010/6020/7470) . 
2) r! 20.995. quadratic calibration lal least 6 
points. not forced through zero) 

I) Following the calibration. 

2ml Source 2) 90-110% recovery ( EPA 60 I 0/6020) 
Initial 3) 75-89¾ recovery. J quality detects and 
Calibration UJ quality non-detects. 
Vailication 4) 111-125% recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

I) CCV using mill a11<l high level stanJards: 
analyzcJ aill!r cwr) IO sampll!s and al the 
rnd or hatd1 . 
2) Conc.:n1ra1ions 80-120"" t U' t\ M.:1hod 
7'170) ;111d 'Ill- I IO"" nl' L''-1',l'kd, ;du, ( l'I', \ 

Conlinuing l'vktlwd 6010;6020) . 
Calibration a) CCV - 120% (El'A l\.kthod 7470) 01 

Vcrilication l l 0% (El' .'\ Method (10 I 0/(,020) : .I qua Ii t~, 
(CCVJ uctccls. no qualitication is necessary for 

non-delt:cls. 
b) CCV <80% (EPA M.:thod 7470) or 90% 
(EPA M.:thod 60 I 0/6020): J qualify <lett:cls: 
UJ qualify non-detects. 
c) CCV outside 65-l35%, reject data 

. I) _Evaluate dmyn to the .LOD. 
Blanks· 2)'Ifsample·result is <!Ox contaminant 
(Method. conccn1rntit1n: lhig .. U .. 
Field. 3) Sample result z lOx contaminant 
Equipment, concentration; no qualification 
Rinsale, elc.) required. 

Initial I) ICH ,111d CCI-I nlkr cwry ten sarnplcs or 
Calibration every batch II hichever is greater. 
Blanks and 2) Evaluate absolute values down to the 
Continuing LOD. 3) Sample results < I Ox blank 
Calibration sample, U quali~, detects 
Blanks 4) Sample rcsuhs > I Ox blank level. no 
(ICB/CCBJ action required. 

I) Ir the blank has a negative rec:sult with an 

Negative 
absolute value >LOD. qualify detected 
results S: I Ox the absolute value of the 

blanks 
contaminant concentration as estimated ··r 
and qualify nondetected results ··ur. 

AMEC Joh No. 7803X0000.0300.**** 
Laboratory SDG: LI 008691 

Samples affected Qualilica tions Bias 

The samples were analyzed within 
holding time . 

Initial calibration met established 
criteria. 

ICY mt:l acceptance criteria. 

All CCV recm cries ,, ere \I ithin 
acceplanc.: limits , 

- : 
··• .. 

Ars.:nic was not <le1ccted in the 
associated blanks. 

Arsenic was not detected in the 
associated blanks. 

No negative blank concentrations were 
detected. 

., of 6 
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Region I Data Review Worksheet 
Project: Shepley's Hill Landfill Supplemental Innstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

lntere lemenl I) No qualilicalion required if recovery 
checks bet,,·een 80-120%_ 

ICS-A/ICS- a)¾R< 80% flag detected results --rand 

AB nondctected results ··ur 
Instrument b) ¾R >120%, !lag detected results ·-r 
performance c) ¾R<IO¾ !lag detected results ·•rand 

check nondetected results "R •· 

Laboratory I) LCS acceptance limits 80-120'¼,. method 
Control requirements (EPA Method 
Sample/ 6010/6020/7470) 
Laboratory a) %R<80% flag detected results ··rand 
Control nondetected results ·•ur 
Sample b) %R> l20% tlag detected results ··r 
Duplicate c) %R<l0% tlag detected ri:sulls ·-rand 
(LCS/LCSD) nondetected results ·•R" 

Recovery Qualify all associated samples. 

I) RPD :e;; 30% (waters): :e;; 50°/4, (soils) 

Fidd 
a) lrcxcceds RPI) limit : .I quality dekcts. 

Duplicate 
UJ qualil)' non detects . 
h) li'one result ::- LOQ and other ND: .I-

Rl'D 
Jctcctio11s. l_lJ qualil~ 11011 dctccls 

~ l -f LO() liir rc·sult s < :,,,: Ilic· I ( l() 

RPD s; 20'!-'i, 

Laburato1~ a) Ir exceeds RPD lillli1: .I quality Jctccts. 
Duplicate UJ qualil~· non detects. 
RPD h) lfone re'sult > LOQ and other ND: .I-

detections. UJ qualify non detects 

I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet_ 12-1 )_ . 

2) Qualify'r~sults In the batch ~r of similar . 
type. . - . . . . 

3) If background concentration is ">4:x spike 
MS/MSD concentration qualification is not required 

Recovery a) Recoveries < 10% J quality detects, R 
qualify non detects 
b) Recoveries <80% flag detected results 
··r ;111d nomktcclcd rc~ults .. l 1r 
c) Recoveries > 120% tlag detected results 
"f' 

/\fvlEC Joh No. 780380000 .0300.**** 

Laboratory SDG: LI 008691 

Samples affected Qualifications Biiis 

ICS-A/ICS-AB recoveries were within 
acceptunce limits. 

The I .CS/LCSD recoveries were within 
acceptance limits. 

Fiel<..I duplicates \\l:n: nut rnlk.:tcd II ith 
this data ,cl. 

No anomalies 

. . - •-

MS an.:ilysis , ,·us perlonncd un sampks 
GP-10-02-024-U and GP-10-05-035-ll . 
Recoveries were within acceptance 
limits . 
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Region I Data Review Worksheet 
Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Post 
Digestion 
Spike (PDS) 

Serial 
Dilution 

Cu 111p11 uml 
()w1111 ii.ii ion 

Ovr.:rall 
. Evaluulion of 
Data· 

Acceptance Criteria 

I) Acceptance limits are 75-125%. 
2) Quality results in the hatch or of similar 
type. 
3) Ir background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries < I 0% J quality detects. R 
quality non detects 
b) Recoveries <75% !lag ddected rcsulls 
··r and nondetecled results ··ur 
c) Reem cries > 125% !lag dch:clcd n;sults 
··r 

I) Once per digestion batch (EPA 6000 
series) 
2) :<,JO% for analytes with concentration 
>50ti111es LOQ 
3) %D> 10% !lag detected results ·-r 

I) Instrument level concentrations should 
hc kss than the I incur dynarn ic range 
( LDR) 
a) ()ualil~· dctccll.:d results 1dth 
concrnllations g1catc1 than the I.DR ".I" 
21 rhc· ri:pl\l'll'd I)) (I (H)) should IH>I hL· 
bd1l\l thc kl\\cst lC;\L stamh1rd 
conccntration. 
a) Positive results reported ahovc thc LOD 
but bclo\\ thc LO(.) should hc considerc<l 
estimated and be Hagged --r 

I) Appropriate method. 
2) Evaluate any analytical problems with 
laboratorv results . 
3) Evalu~te sam~ling errors - field 
confamin-ation; sample hold timi:s. 

Samples affected 

The PDS recmcrics were \\ilhin 
accepluncc limits. 

No anomalies 

Till' lahorator) .I qualitied mct ,11 result s 
di:IL'l'led hL·t11ei:11 th..: LOI) ,111d ihL· 
I .( H) Thl· ,liTL'\'.tL·d , a111pk·, ,ire·: 

GI'- I 0-02-024-U and GI'- I 0-05-025-lf 

The laboratory diluted sample GP-I 0-
05-025-l l hecause of high concentration 
of no,Harget analytes. The arsenic 
detectio11• limit_was elevated in.-this 
sample and the .requested reporting 
limit was not achieved. 

Qualifications 

/\r-.,11-:C .I qualilied these 
result, \\'ilh a TR (Iran· 
k, i:I) r..:asun \'.ode. 

Bias 

unk,: ,: the·) 11erL' l-:sti111a1iu11 
prc, iousl) U qualifoxf 
duc lo blank 
contamination. 

None None 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AM t::l' Joh No. 780380000_1)300. ** ** 

Laboratory S DG: LI 008691 
5 of 6 
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Region I Data Review Worksheet 
Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

/ I 
1.; .:.:.- ·­
. I 

1 __ ,, 

Glenn Esler 
Environmental Chemist 

AMEC Jot, No . 780380000.0300.**** 
Laboratory SDG: LI 008691 

6 ofr, 

REVIEWED BY: 

~,;_ ~ 
Denise King 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation 1~soos2-.. \D/53JOC/25~0D/25~oc· 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 3 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
July 7, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts . The samples 

were dropped off by Sovereign Consulting at Alpha Analytical Laboratory in Westborough, MA (Alpha) on July 
8, 201 0 and assigned sample delivery group (SDG) number L 1010228 upon receipt. Alpha analyzed the 
samples for total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A, total alkalinity using SM 2320B, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical 
oxygen demand (COD) using USEPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, 
sulfide using SM 4500S2-AD, total organic carbon using SM 5310C, total suspended solids (TSS) using SM 
25400, total dissolved solids (TDS) using SM 2540C, total hardness using EPA 601 OB, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM}, Version 4.1 . 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley 's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Table 1. Field Samole List 
Lab Sample Number -. . ~a~ple Date .. 

LIO I 0228-01/0] 717110 I 0 

LIO I 0228-02/04 
LIOI0228-05 

T bl 2 S a e amp e a us I St t 
Data 

Validation Matrix 
Level 

Data Quality 
Revi ew using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Jot, No . 780380000.0300.**** 

Laboratory SDG: LIOI0228 

7/7/2010 

7/7/2010 

Preservation 

As required by 
method 

. , Fi_eld._1O 

SHM-10-06A-0707 I 0-UIF 

DUP-070710-U/F 
RB-070710-U 

Sample Receipt 
Temperature 

Two sample coolers 
were received on 
7/8/2010 at 
temperatures of3.8 and 
3.2°C. 

I of IS 

CoJDments 

Field Duplicate of SHM- l 0-06A-070710-
U/F 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive LIOI0228 
Westborough, MA O I 5 81 
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August 13, 2010 Total and Dissoh cd :\lctals hy l"SEP.\ :\lcthod ()020.-\ 

Total llardncss by l'SEPA 6010B 

Region I Data Review Worksheet Other lnorganics hy l'SEP.\ 2320B/300.0/-HOA and Si\l -tS00Nll3-Rll/-tS00NO2-B 

Project: Shepley's Hill Landfill Supplemental Investigation /-tS00S2-.\D/S310C/2S-40D/2S-t0C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I a e . oa an d D' ISSO ve eas 1y d M t I b USEPA 6020A an dH d ar ness b USEP A 6010B 1y 

Review 
Acceptance Criteria 

Items 

I l Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature :S6°C for soils. coc 
3) Aqueous sample preserved to pl-1<2. 
4) Sample deli,cr) docu1m:nlalion. 

I) Aqucnus samplc 180 d.i~ s i I" prcscr\'cd to 
I lolding I imc pl 1<2 

2) Hg - 28 da~ s to anal~ sis 

I) Cor1ccl calibration standards. At lcasl 3 
stundar<ls points not litrccd through zero. 

Initial are required for linear calibration, r2:0.995 
Calibration (EPA Metho<l 6010/6020/7470). 

2) r~ 20.995, 4uudri:llic (;alibralion (at least 6 
points. not forced through zero) .. 

.. . 1) F':)llowing the_ calibrati_on. . . : 

2nd Source 2) 90-110% recovery (EPA 6010/6020) 
Initial 3) 75-89% recovery, J qualify detects and 
Calibration UJ quality non-detects. 
Verification 4) 111-125% recovery, J quality detects. 
(ICV) 5) 80-120% recovery (EPA 7470) 

6) RSO <5",;, for the replicate 

J\MEC Joh No. 780380000.0300. **** 
Laboratory SDG: LIOI0228 

Samples affected Qualifications 

All required deliverables were present 
in the data package. 

Coolers temperatures upon arrival at 
Alpha were within acceptance criteria. 
Sample was preserved with HNO3 lo 
pH<2. 
The Chain of Custody is intacl. 
The laboratory Sample Receipt and 
Log-in Chccklisl indicah::s thal sample 
inkgril) \\,Is 111ain1aincd during 
transport. 

I he sa111plc-s 11crc ,111:il~,cd 11ithi11 
hole.ling li1m:. 

lnitiul calibration met established 
criteria 

.. 

ICY met acceptance criteria. 

2 of l:i 

Bias 

' 
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August 13, 2010 Total ,ind Disrnhed "dais h) l SEP.\ .\lcthod (,1120,\ 

Total llardncss hr l 'SEl'A 611108 

Region I Data Review Worksheet Other lnorganics hy l!SEP.\ 2320B/300.0/4l0A and SM -t'i00Nll3-Bll/4500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-.\D/5310C/2540D/2540C' 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards: 
analyzed after every l 0 samples and at the 
end of batch. 

2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 

Continuing Method 60 l 0/6020). 

Calibrntion a) CCV > 120% (EPA Method 7-n0) or 
Verilicalion 110% (EPA Method 6010/6020) : J qualili· 
(CCV) detects. no qualification is m::cessar) for 

non-detects . 

bl CCV <80% (EPA Method 7470) or 90% 
(EPA Method 60 I 0/6020); J qualify detects: 
UJ qualify non-detects. 
c) CCV outside 65-135%. reject data 

I} Evaluate down to the I.OD. 
Blanks 2) Ir sampk n.:sull is · I Ox conlaminanl 
(1\.-h:thod . conc,·nli.11ion: !lag ··11·· 
Fi,·ld . 3 I Sample result ~ I Ox .:0111aminan1 
Equipment. 

concentration: no quulilh:ution 
Rinsatc, ctc.) 

required. 

·Initial l) !CB and CCB after i,very_ ten saml')les or , 

Calibration every batch whichever is greaier. 

Blanks and 2) Evaluate absolute values down to the 
Continuing LOD. 3) Sample results < I Ox blank 
Calibration sample, U qualify detects 
Blanks 4) Sample results > I Ox blank leveL no 
(ICR/CCB) act ion required. 

I) If the blank has a negalil'c result with an 

Ncgativc 
absolute value >LOD. qualify detected 
results ~J0/4 the absolute value of the 

blunks 
contaminant concentration as estimated ··r 
and qualify nondetected results ··ur. 

AMIT Joh No. 780380000.0300.**** 

Laboratory SDG: Ll0l0228 

Samples affected Qualifications Bias 

/\II CCV n:co1 cries were 11 ithin 
acceptance limits. 

Aluminum ( 12.9 µg/L). calcium 
(25 .7µg/L). chromium (0.28 ~1g/L). iron 

AMEC LI qualified the 
(-> 1.9 ~1g/L). manganese (0.58 µg/L) , 
anJ sodium ( 19.-' ~,g/1 .) 11ere detected dctcctcd total aluminum 

in th<: rinsalc RB-070710-11 associated and chromium n:sults 

11 ilh lhc analysis or sampks from lhis from samples SIIM-IU-

SD(i. 06/\-070710-l I and 
l)l ll'-070710-l r_ 

l>issohed aluminum (2 ,26 pg,LL I "" 

dissolved cail'i11111 ( 13 .6 fig/I.) and 
Mvll-:C II qualilied the 

dissolved potnss ium ( 19.8 11g/L) 11cre d<:tected dissoh cd 
aluminum results rrnm detc.:ted in mcthod blank. 
samples SIIM-IU-06A-

Tutal calcium ( 15 fig/L). total iron (9.24 
070710-U and DUP-

11g/L). and total potassium ( 19 ~,g/L) 
070710-U. 

11erc detected in method blank. 

Calcium (38:87 µg/L) and.poti,issium . . 
(18.73 µg/L) were detected in (:CB.I ; 

(07/12/10 at 21 :08). 

Arsenic (U.14 µg/L) was detected in None None 
CCB3 (07/12/10 at 23:33). 

Mangnnesc (0. 14 11g/Ll "as detected in 
Cl'B4 (7/13/10 at 00:45) 

No negaliv.: blank concentrations were 
detected. 

3 of 15 
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Total llardness by l'.SEPA 601118 

Region I Data Review Worksheet Other lnurganics h~· t:SF:I'.\ 2320R/300.0/410A and SM 4500!\113-Hll/4500NO2-R 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-.-\D/53toC/2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

lntcrclcnu:nt 
checks 
ICS-A/ICS­

AB 
Instrument 
performance 
check 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicalt! 
(LCS/LCSD) 
Recovery 

l· idJ 
Duplicate 
RPD 

Acceptance Criteria 

I) No qualilication n:quircd if recovery 
between 80-120%. 
a)'¼,R< 80% llag detected n:sults ··rand 
nondetected results --ur 
b) %R >120% llag detected results "J" 
c) %R<I0'½, tlag detected results "J" and 
nomletected results ·'R'' 

1) LCS acceptam:e limits 80-120%, method 
requin:ments (EPA Method 
60 I 0/6020/7470) 
a) %R<80% tlag detected results --rand 
nondetected results '•lJJ" 
b) %R> 120°/4, flag detected results .. r 
c) %R<l0% llag detech::d n:sults "J" and 
nondet,;:cted results ·'R" 
Qualify all associated samples. 

I) RI'!) > ~(I",, 111.111.: r, 1: :c 50"., (soils) 
al li'c·,c,xds I{('!) lim i1: J q1wlii'~· di.:tc-cts. 
\ JJ qua Ii IY 11011 ddi.:c·\s . 
h) ll'om: result ~ LO() and othi:r NI>: J­
dekctions. LIJ qualil~ non deti.:cts 
2) ± LO() lilr ,-..:suits :5 5:-- th.: LO() 

RPD :5: 20% 

Samples affected 

ICS-A/ICS-AB recoveries \1·ere within 
acceptance limits. 

The LCS/LCSD recoveries were within 
acceptanc,;: limits. 

S;1111pk J)lJl'-0711710-l! !I' 11as 
rnlkc·1i.:d as th.: llcld duplii:alc of' 
sa111plo.: SIII\I- I ll-ll(,.\-070710-\ ! I·. 

Thi: RPD for total aluminum (33 .1%). 
lot.ii l..:ad (51.4'}•;,)_ and total nii.:kd 
(62 . 7'!1,) 111:ri.: high. 

Laboratory 
Duplica.te 
RPD 

a) If exceeds· R~D lin1it; J _qualify detects; 
UJ qualify non ·detects .· · · · - · No' anomalies 
b) Ir on.: ri.:~ult : LOQ and othi.:r ND; J-
detections. lJJ qualify non detects 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: Ll010228 

-1 of 15 

Qualifications 

Al'vlEC J qualifi.:d. 
unkss previous!~ LI 
qua Ii lii.:d. thi.: di.:Lccti.:d 
lnlal al11111im11n and tolal 
nick i.:I n.:sults li·om 
s,11 11pk., Ill ;i•-07071 ll­
ll and SHl'vl-l0-06A-
070710-U hecausi: of 
th..: impn.:i:isinn. Both 
total lead n::sults wi.:n: 
detected he low the LO() 
so no qualifications are 
warranted. 

Bias 

Non­
Dire,tional 



August 13, 2010 Total and Dissohctl :\lctals hy l'SEI'.\ :\lcthotl (,020.\ 

Tot.ti llan.lnc.~.~ hy l'SEP,\ 60JOR 

Region I Data Review Worksheet Other lnorganics h~· l 'SEP.\ 2320H/300.0/-IIOA :ml.I SM 4500Nll3-Bll/4500NO2-B 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-.-\D/53toC/2540D/25-I0<' 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) MS/MSD acceptance limits are 80-120% 
(QAPP-Worksheet 12-1 ). 

2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

MS/MSD concentration qualification is not required 

Rcl:ovcry a) Recoveries< I 0%, J qualify detects. R 
qualiFy non detects 

b) Recoveries <80% tlag detected results 
'·r and nondetected results "UJ" 
c) Recoveries> 120% tlag detected results 
"J" 

I I Al:ccp1u11l'l: li111its arc 75-125°;,,. 

2) Qualit~· results in the hatch or 01· si111ilar 
I~ pc. 
3) If background conccnlratinn is >4x spike 

Post concentration qualification is not required 
Digestion a) Recoveries< 10% J quality detects. R 
Spike (PDS) qualify non detects 

b) Recoveries <75% tlag detected results 
'• ·-•rand nondetected 'results ·'UJ" 

c) Recoveries> 125% tlag d_etected results ,_ . 'T' 

AMIT Joh No. 780380000.0300.**** 

Laboratory SDG: LIO I 0228 

Samples affected Qualifications Bias 

Total iron (20.900 
ftg/L) and dissolved 
iron (19,900 ftg/L) 

Total iron ( 150% MS) recovery in the com:cntrations in 

MS/MSD performed on sample SHM- sample SIIM-10-06A-

10-06A-0707 I 0-IJ was outside the 070710-U/F 11crc more 

QAPP specified limits. than 4 times the spike 
concentrations of 1.000 

Dissolved iron 1230%/ I 90'¼,) and µg /L. Therdore. data I ligh 
dissolved calcium ( 121 '1/c, MSD) usability is 1101 

recoveries in the MS/MSD performed adversely affected. 

on sample SHM-10-06A-0707 I 0-f 
were outside the QAPP specilit:d limits. AMEC J qualified the 

dissolved calcium 
results from samples 

SHM- I 0-06A-0707 I 0-F 
and DUP-070710-F. 

Total iron (20.900 
ftg/L). dissohcJ 
cukium ( 15.300 pg/I.) 
and dissoln:d irn11 
l 19.900 pg. I.) 
l'llllO.:O.: nlr.il il\ 11 ~ i 11 

Total alu111i1111111 (74'X,) . Lutal iron sample SIIM-10-06A-

( 160'¼,) and total mangam::s..: (600'1/,,) 070710-U/F 11crc 11101\! 

r..:l:meri..:s in the PDS p..:diirm..:d 011 than 4 times the spike 

sample SIIM-I0-06A-070710-U 11cre concentrations of 500 

outside the ()APP specified limits. µg/L. Therefore. data 
usability is not None 

Dissolved iron (200%) and dissolved 
adversely affected. 

calcium (140%) recoveries in the PDS 
Total aluminum (38.7 performed on sample SHM-1 o~06A-

0707 ,10-U were outside the-QAPP· µg/L)'and total. 

specified limits'.' 
. . manganese (1,650 

µg/L) COIKentration II as 
more than 4 times the 
spike concentration of 5 
µg/L. Therefore, data 
usability is not 
ad1 crsel) ,ilkckd. 

5 of 15 
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Total Hardness by l 1SEl'A 6010B 

Region I Data Review Worksheet Other lnorganics by llSEI'.\ 23208/300.0/-II0A anti S:\l -1500NIIJ-Bll/~500N02-R 

Project: Shepley's Hill Landfill Supplemental Investigation /~500S2-.\D/53IOC/25-I0D/25~0C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

AMEC .I qualitied the 
detected total arsenic, 
total calcium. total iron, 

Total arsenic (20%). total calcium total magnesium. total 
(22%), total iron (24%), total manganese. total 
magnesium (20'¾,). total manganese potassium, and total 

I) Once per digestion hatch (EPA 6000 
(21 '½,). total potassium ( 19%). and total sodium results from 
sodium (23%) %Ds were high in the samples SI IM-I0-06A-

Serial 
series) 

serial dilution analysis ofsamplt: SHM- 070710-U and DUI'- Non-
Dilution 

2) ::;HJ% for analytes \\ith concentration I 0-06A-0707 I 0-U. 06A-0707 I 0-U. Directional 
>50times LOQ 
3) %D> I0% flag detected results ·'J" 

Dissolved calcium ( 12%) and dissolved AMEC .I qualified the 
iron ( 12%) %Ds were high in the s..:rial dissolved calcium and 
dilution analysis of sample SHM-10- dissolved iron results 
06A-070710-F. from sampks SIIM-10-

06A-070710-F and 
DUP-06A-0707 I 0-F. 

Th.: lahoralor: .I qualilkd m.:tal results 
tktcct.:d hct,,ccn the LO[) and th..: 
1,()1) rhc afkct..:d sampks and 
anal: 11:s ;1rc: 

1) Instrument k1cl rn11cc11t1utions slrnul<l SI IM-l ll-06A-0707 I ll-ll/l' 
be less than the linear dynamic rangc Total lead 
(LDRJ. Dissolved d1 rrn nium /\Ml-:C J quulilicd thest: 
a) ()ualil~ detected results ,,ith Dissohed lead n:sults with a TR (tracc 
concentrntions great.:r than the LDR ··r le, cl) rcuson code. 

Compound 2) The reportcJ DL (LO()) should not he DUl'-07071 OF unless the: ,,crc Estimation 
Quantitation bclo\\ the lowest ]CAL standard Total lead previously LI qualilied 

concentration. Dissolved lead due tu blank 
a) Positive results reported above the LOD Dissolyed chromium contamination. 

·. but below the LOQ should be· considere~ · ., 
~stimated and be flagged '·J" RB-070710;U 

Calcium 
Chromium 
Iron 
Manganese 
Sodium 

I) .\ppropriatc method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. None None 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0228 

r, of 15 



August 13, 2010 Total and Dissoh ell \lct.ils hy l SEI'.\ .\lcthod <,020,\ 
Total llarclncss by l 1SEP,\ 60108 

Region I Data Review Worksheet Other lnorganics hy llSEP.\ 2320H/300.0/-'I0A ancl S\I -':i00~ll3-BU/-':'iO0:'iO2-B 

Project: Shepley's Hill Landfill Supplemental Investigation /-':i00S2-.-\D/:i3IOC'/2:i-'0D/2:i-'0C" 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents . 

c. All lab records of sarnplc receipt. 
preparation anu analysis. 

I) Sample custody documentation. 
coc 2) Temperature ::o6°C 

3) Sample delivery documentation. 

Holding Times 14 days. preservation not required (EPA 
()ff) Method 23208) 

I) lfsampkn;sult is<I0xwnlaminanl 
cnnu:111 nil ion ,111d hci11 c·cn 1.01) and I ( HJ. 

Hl,1nks raise· rcsult lo LO() and lhig ··t 1--
I \kililld. I ic·ld. 2) lfsamplc rcsult is, 10:--: con1amina111 
Equip1m:n1. concentration and 2 LO() llag ""U'" 
Rinsalc. etc.) 

3) Smnplc result 2 I Ox conlaminanl 
concentration: no qu,1li Ii mt ion required. 

No qualification if n:covery bcl\1 ecn 80-
115% 
a) %R<80% flag detected results ··rand 

LCS nondetected resulls ''llJ" 
.. b) %~ > 115% tlag detected results --r 

. i::) %R <! 0% nai detected results 1'1" and .. · nondetectcd results "R"· .. · · · 

4% sRPD, RPO >4% flag detected results ·-r 
Lab Duplicate and nondetected results ·'UJ" 

Field RPD::; 30% when detects for both duplicates 
Duplicates are ?.QL for water 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI010228 

Samples affected 

All required uelivcrables \\ere present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were ,1 ithin acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transoort. 

Samples \\'ere analyzed as per EPA 
Method requirements 

\lkali11i1:, 11.1, lllll dcic'l'IL'd i11 Iii.: 

associated blanks. 

LCS recovery was within acceptance 
criteria, 

.. 

Sample SHM-10-06A-0707 I 0-U was 
analyzed in duplicate. RPDs were 
within acceptance criteria. 

Sample: DUl'-070710-li 11 as 
collected as the field duplicate of 
sample SHM-10-06A-0707 I 0-U. 
RPDs were within acceptance criteria. 

7 of 15 
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Total llardncss hy l'SEl'A 6010B 

Region I Data Review Worksheet Other lnorganics hy t:SEP.\ 2320R/300.0/-IIOA and S:\I -1500Nll3-Rll/-1500NO2-R 

Project: Shepley's Hill Landfill Supplemental Investigation /-1500S2-.-\D/53JOC/25-I0D/Z5-I0C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) No qualilication required if recovery 
between 86-116%_ 
2) If background concentration is greater than 
4x the spike concentration qualilication is not 
required 

An MS \las perfrirmed on sample %R< 86'1/c, llag detected results ··rand 
MS/MSD non<lelcctcd n;sults -·ur SHM-10-06A-070710-lJ_ Recoveries 

¾R > 116% llag <letected results ··r were wilhin acceptance criteria. 

%R<I0'!li, flag detected results ··rand 
nondctccted rcsulls ·-R-· 
Qualify only results in the spiked sample_ 
(Qualify results for samples collected at same 
location but differing depths as well) 

Positive results reported above the LOO but 
Total alkalinity was detected in all 

Compound 
below the LOQ should be considered 

associate<l samples at concentrations 
Quantitation 

estimated and be tlagged "'r above the method reporting limit of 
2.0 mg/I.. 

I) t\pprnpriaie method. 
(herall 2) h:duale ,111) analytical problems l\ilh 
h :du.it inn nr h1hn1·.11,11 ~ rc·,11lh No :111nni: il ic, . 
Dala 3) b.ilualc sampling errors - lid<l 

conlarninalion. sample hold 1i1m:s_ 

T bl 5 N't t Chi 0 d a e ~. 1 ra e, on e, an u ate d S If b USEP A 300 00 1y 

Review 
Acceptance Criteria 

Items 

Complete SDG file_ 
' . .. a. Sample data·package hicludiilg ·Casi) 

Data narrative, QC data and .raw data_ 
Completeness h. Shipping Hnd receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis_ 

I l Sample custod:, doc.:u111rnlati(111. 
coc 2) Temperature <::6°C 

3) Sample delivery documentation. 

I) 28 days. preser\'ation not required 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(Nitrate-N)(EPA Method 300.0) 

AMEL' Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 0228 

Samples affected 

: 

All required deliverables were-present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
cri1<:ri:1 
The laboratory sample receipt and log 
in checklist indicates !hat sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per F.PA Method 
requirements. 

8 of 15 
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Total llanlncss by l 1SEPA 60IOB 

Region I Data Review Worksheet OthCI" lnorganics hy l'.SH.\ 2320H/300.0t.ito.4 and Si\l .:1500Nll3-Bll/.:1500NO2-H 

Project: Shepley's Hill Landfill Supplemental ln\'estigation /.:1500S2-.-\D/5JIOC/25.:I0D/25.:I0C' 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) r::, 0.99 for chloride. sulfate and nitrate. 
linear calibration 

Initial Analytes with low r <0.99 flag detected 

Calibration results "J'" and nondetected results ··ur 
2) Use professional judgment if not enough 
points \\·ere used for curYes. Determine if 
system imprecision or bias 

No qualification ifn.:covery bt:11\'een 
90-110% 

ICY/CCV a) ¾R > 110% flag detected results ··r 
b) ¾R <90% flag detected results ··rand 
nondetected results --ur 

1) Irsmnple result is <I Ox contaminant 

Blanks concentration and between LOO and LOQ. 

(Method, raise result to LOQ and flag --u·· 
Field. 2) If sample result is <!Ox contaminant 
Equipment. concrntration and::, 1.0Q llag --1r 
Rinsate. etc.) 3) Sample result ::>I0x rnntaminanl 

conc..:nl ration: no qu,ililication rcquir..:d. 

ICBsiCCBs 
L, alualc absolute, ,ilu..:s um, n lo the rvlDL. 
E,·,1lua1c ICBs/CCBs that hrncl,;ct samples. 

I) No quulitication i I" ri.:co, er) hcl\\i.:cn 90-
110% 
a) %R<90% tlag detected rcsulls --rand 

LCS nondetected results --ur 
b) ¾R > 110% tlag detected results --r 
c) ¾R <10% flag detected results "rand 

. nondetected results '·R" 
-· I). . Chlbride· RPD < 18%; · · 

I.ab Duplicate 2) Nitrnle RPD <15%: 
3) Sulfate RPO <20% 

Field I) RPO :c 30% when detects for both samples 
Duplicates are :0:: I ,OQ for waler 

I) No qualification required if recovery 
between 40-151 % for chloride, 80-122% for 
nitrate. and 60-140'1/c, for sulfate. 
2) If background concentration is greater than 

MS/MSO 4x the spike concentration qualification is not 
required 
Qualif) only results in lhc spikcd sample. 
(Qualify results for samples collected al same 
location but differing depths as well) 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO I 0228 

Samples affected Qualifications Bias 

Initial calibration criteria ,vcre met. 

ICVs were within acceptance limits. 

Chloride (0.088 mg/L) and sulfate AMEC U qualified 
(0.73 mg/L) ,,ere Jctccted in method tht:: detected sulfate 
blank. results from 

Low 
samples SI-IM-10-

Niimi..: ,1·,1s no\ detected in th..: 06/\-070710-l I and 
aSS(lCiatcu hlunb. DUP-070710-LI . 

ICB.,CCl:b ,,en: ,111al)zcd c1·c1) 10 
samples wilh 110 dctci.:tions. 

LCS recoveries wc:rc within 
aci.:eptance criteria 

s . 
None performed. 

Sample OUP-0707 IO-U was collected 
as the field duplicate of sample SI-IM-
I 0-06A-0707 I 0-11 . RPDs wen: 
\I ithin acccplallL'c' c·1·itcl'ia. 

MS was performed on sample SHM-
I 0-06A-0707 I 0-U. The recoveries 
were within acceptance criteria. 

'> of 15 



ameC 
August 13, 2010 Tollil :ind Dissohcd ,1ctals h' l'SEP.\ "clhod (,020.\ 

Total llanJncss by t:SEPA 60108 

Region I Data Review Worksheet Other lnoq:anics hy t:SEr,\ 2320ll/300.fl/.HO.-t aml S" .i500Nll3-Rll/-'500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 1.isoos2-.. \D/5310C/25-'0D/25-'0C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancJ II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

AMEC J qualilied 

The nitrate results from samples 
these results with a 
TR (trace level) 

Positive results reported above the LOO but 
SHM-10-06A-070710-U and DUP-

reason code. unless 
Compound 0707 I 0-U were detected and reported 
Quantitation 

belo11· the LOQ should be considered 
bet11ecn the LOD and the LOQ. 

they were Estimation 
estimated and be flagged ··r 

These results 11cre J qualified by the 
previously U 

laboratory. 
qualilied due to 
blank 
contamination. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. None None 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

T bl 6 A a e . mmonaa, I rite, an u I e •Y an ar et 0 s - - -N't. d S ltid b St d d M h d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Cnmpk·lc Sl)(i lik. 

a. S,11npk dat.i p,u:kagc· including case 
Data n,irrati1e. ()L' data and ra11 data. 
Completeness b. Shipping and n:cciving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature ::':6°C 

3) Sample delivery docmm:!}tation .. 

.. . 
I) 28 Jays, pn:senc:J \\ilh 112SO4 lo pll<-2 
(Ammonia) 

Holding Times 2) 48 hours, chemical preservation not 
(HT) required (Nitrite) 

3) 7 days. preserved w/ zinc acetate and 
Nu()( i lSullidc) 

1) r:::: 0.995 
Initial 2) Use professional judgment if not enough 
Calibration points were used for curves. Determine if 

system impri;:cision or bias 

ICY/CCV 
No qualification if recovery between 
90-110% 

Al'vllT .lob No. 780380000.0300.**** 
Laboratory SDG: L 10 I 0228 

Samples affected Qualifications · Bias 

.\II required delil·ernhks 11en: present 
in !he data package. 

Cooler temperatures upon arrival <tl 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample . . . . 
integrity was maintained durfng 
ti-ans port. . . 

The samples were analyzed and 
preserved as per EPA Method 
reqt1irements. 

Initial calibration criteria were met. 

JCVs 11erc within a.:.:eptuncc limits. 

llJ of l5 
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amec"• 
August 13, 2010 Tolal and Dis.~olnd .\lctals hy l'SEI'.\ :\kthml <,020,.\ 

Total llanlncss hy l'SEPA 60108 

Region I Data Review Worksheet Other lnorganits hy llSEP.\ 23208/300.0/410.4 and S\I 4500Nll3-Bll/4500NO2-8 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-.\l>/5310C'/2540IJ/2540C' 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Uems 

I) Ir sample result is <I Ox contaminant 

Blanks 
concentration and bel\\een LOD and LO(). 
raise result lo LOQ and llag ··u·· 

(Method. Field. 2) If sample result is <I Ox contaminant 
Equipment. concentration and 2 LOQ llag ··u·· 
Rinsale. etc.) 

3) Sample result 210x contaminant 
concentration; no qualification required. 

ICBs/CCBs 
Evaluate absolute values do\1 n to the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

No qualification if recovery bet\\'een 80-
LCS 120% for ammonia. 90-1 !0°1., for nitrite und 

7 5%-125% for sul tide. 

Lah Duplicate I ) RPD::;20°1., 

Fil-Id 
I l RI')) _ 301!11 

Duplic:1les 

I) Nn qualitication required if rccmwy 
betll'een 80-120')-;, (,1111111onia). 85-115% 
(nitrite) and 75-125'1··,, (sulfide). 
2) If background concentration is greater than 

1\-lS/l'vlSD 4x the spike conccntrn1ion qualitication is not 
required 

. . Quality only results in the spiked sample.-
(Qualify ri;:sµlts for samples collected at same 
location but differing depths as well) 

Compound 
Positive results reported above the LOD but 
below the LOQ should be considered 

Quantilation 
estimated and be llaggcd 'T 

1) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - tield 

contamination. sample hold times. 

AMIT Joh No. 780380000.0300.**** 

Laboratory SDG: LIO I 0228 

Samples affected Qualifications Bias 

Ammonia. nitrite. and sulfide were 
not detected in the associated blanks. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

LCS recoveries \\ ere within 
acceptunce criteria 

Sample SHM-I0-06A-070710-U was 
anal)Zed in duplicate for ammonia. 
sul lidc. and nitrite. RPDs 11cn: 
within acccpl,llKC criteria. 

Sa111pk l)l ! l'-070710-l / 11 :1s 
c·11lkcinl a, ihc· lic·ld duplic:11c· nf 
s:.unpk SIIM-I0-06.\-07ll710-ll . 
RPDs \\"CIT "ithin aceertancc criteria. 

MS was performed on sample SHM-
I 0-06A-0707 I 0-U for ammonia. 
sulfide. and nitrite. The recoveries 

: were w;ithin acceptance ~riteria. ·.• 
.. . .. 

No anomalies 

No anomalies. 
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amec ·J" 
August 13, 2010 Total irnd Uissohcd .\lctals h) l SEP.\ :\lcthod <,020,\ 

Total llardncss hy l 1SEPA 60108 

Region I Data Review Worksheet Other lnorganics hy l'SEl'A 23208/300.0/410A and SM 4:i00:-.1113-811/4:i00~OZ-8 

Project: Shepley's Hill Landfill Supplemental Investigation /4:i0OS2-.-\D/S310C/2S40U/2:i40C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 7 Ch a e em1ca 10 xygen D eman ) ,y d (COD b USEPA 410 4 an dT ota 10 rj!;an1c ar ' C b on b SM 5310C •Y 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sarnple receipt. 
preparation and analysis. 

l) Sample custody documentation. 
coc 2) Temperature S:6°C 

3) Sample delivery documentation. 

Holding Times 
28 days. preserved with H2SO4 to pH<2 

(HT) 

Initial 
r 2 0.995 li.1r a valid rnlibration cu1'1c 

Calibration 

Nn 4ualilication irn:cmcr) b..:t\1een 
80-120'¼, 

ICY/CCV a) %R >110% flag cletcctccl results "J" 

b) 'Yc.R <90% llag detected 1-i.:sults "J" c1nd 
nondetected results "UJ"" 

I) If sample result is <lOx contaminanl 

Blanks 
concentration and between LOD and LOQ. 
rarse result to LOQ and tlag ··u--.- . • ' 

(Method, Field, 2} If sample resul~js <.!Ox· contaminant . 
Equip merit. concentration and 2 LOQ flag "1 J" 
Rinsali.:. di.:.) 

3) Sample result 210x contaminant 
concentration; no qualification required. 

lCBs/CCBs 
Evaluate absolute values down to the LOD. 
Evaluate lCBs/CCBs that bracket samples. 

LCS 
No qualification if recovery between 95-
105% for COD and 90%-110% for TOC 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO I 0228 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha \\'crc within acceptm1ce 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples \\"ere analyzed as per EPA 
Method requirements. 

Initial c:ilihrntinn critcri:1 11en; met . 

ICYs 11crc within acceptance limits 

TOC concentrations 
in the associated 

COD was not detected in associated samples were 
blank"s. greater than I 0 
'. times the method None . . 
TO(' (0.0:1 mg/1.) was detected in blank 
method blank. concentration. 

Qualification is not 
warranted. 

TOC concentrations 
in Ilic as,u,i.ikd 
samples 11ere 

TOC was detected in CCB (07/14/10 greater than l 0 
None 

at 16:54) at 0.034 mg/L. times the CCB 
concentration. 
Qualification is not 
\I arrnnted. 

LCS recovery was within acceptance 
criteria. 

12 of I:, 



August 13, 2010 Tolal :ind Dissohcd "ct:ils h) t ·sEI'.\ :\lclhod <,020A 
Total llanlncss b~ l'SEPA 60108 

Region I Data Review Worksheet Other lnorganics hy llSEI'.\ 23208/300.0/-HOA and S'\I -t500~113-IUl/-t500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation /-t500S2-.\D/S310C/25-tOD/25-tOC 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

Sample SHM-10-06A-0707 I0-U ll'as 

Lab Duplicate 
20% sRPD, RPD >20% tlag detected results analyzed in duplicate by the 
··r and nondetected results ''UJ" laboratory. The RPDs were within 

acceptance criteria. 

Sample DUl'-070710-U \1as 
field RPD '.S 30'½, when detects for both duplicates eollcctcd as the field duplicate or 
Duplicaks arc 2:QL for water sample S•IM-10-06A-0707 I 0-U. 

RPDs were within acceptance criteria. 

I) No qualification required if recovery 
between 80-120%. 
2) If background concentration is greater than 

MS was perli.mned on sample SIIM-4x the spike concentration qualitication is not 
MS/MSD required I 0-06A-0707 I 0-U. The recoveries 

Quality only results in the spiked sample:. 
were within acceptance criteria. 

(Quali(y results for samples collected at same 
location but differing depths as ll'ell) 

I ) I nslrument level cnnccnt rations shoul<l be 
less than the linear range. QualilY detected 
results " ·ith conci.:nt rations greater than thi.: I he ('()I) result l"n>m ,,a111pk SI I'd-

i\l'vlLl' .I qu,dilii.:d 1.()1) --r I 0-0h.-\-070710-11 w,1, dctc:ct..:d ,111d ('111llp<lllllll 
2, I he r..:po n..:d UJ(j should not bi.: h..:ln\\ the• reportc:d hc·t11i.:..:n thi.: I,( )I) and the: 

this rc·,ult 11i1h .i 
htinrntion ()u,111litatiun 

low..:st ICAL slant.lard concentration. LOQ. This 1·esult II as J qualified h) 
·1 I{ (trace k,·i.:I) 

3) Positive results rep011ed above the LOD the lahorntor). 
reason code. 

but b..:!1>11 thi.: l.O() should b1: wnsidcri.:d 
estimated and be !lagged ·T 

I) Appropriate method. 
Overall 2) Evaluate an~ analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate s~mpling errors - tield 

contamination, sample hold. times. 
- . 

Table 8. Total Suspended Solids (TSS) by SM2540D and Total Dissolved Solids (TDS) by SM2540C 
Review 

Acceptance Criteria 
Items 

Complete SD(i lile 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. /\II lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature '.S6°C 

3) Sample delivery documentation. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 10228 

Samples affected Qualifications Bias 

All required deliverables ,vere present 
in the data package. 

Cooler kmpcratures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

IJ of 15 



August 13, 2010 Tot,11 and Dissoh cd "ctals h~ l SEl'c\ :\lctholl <,021U 
Total llanlncss by l 1SEl'A 601118 

Region I Data Review Worksheet Other lnorganics hy l'SEI'.\ 23208/300.0/-U0A ands" 45110Nll3-Bll/4500~O2-B 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-.-\D/5310C/2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Holding Times 
7 days from sampling lo analysis 

(HT) 

I) 1 f snmple result is< I Ox contnminant 

Blanks 
concentration and bet\,ecn LOD and LOQ, 
raise result to LOQ and tlag ··tr 

(Method. Field. 2) 1 r sample result is< I Ox contaminant 
Equip111enl. concentration and 2> LOQ flag ··U" 
Rinsate. etc.) 

3) Snmple result ;:;, I Ox contaminant 
concentration; no qualification required. 

LCS 
No qualification if recovery between 72-
121°/c,: RPD<4% 

Lah Duplicate 
RPD <20% flag detected results ·'r and 
nondctectl!d results ··ur 

Field Rl'D ~ c\O"·o when detects li1r hoih duplicah:s 
Duplicates ,ll'C c:.'l)I. li1r \\UICI 

I) Instrument lc,el conecnlrations shoulJ be 
kss than the lintar rnngc. QualilY ddcctcd 
results \\'ilh concentrations greater than the 
LOD --r 

Compound 2) The reporteJ LOQ shoulJ not be helm\ the 
Quantitation 

lowest !CAL standard concentration. 

3) Posithce results reported above the LOO . but below the LOQ should be considered· 
estimated and he flagged ".I"' 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluatc sampling L:rrors - field 

conlamination. sample hold limes. 

/\MEC Job No. 780380000.0300.**** 

Laboratory SDG: LI0I0228 

Samples affected Qualifications Bias 

Samples \\ere analyzed as per EPA 
Method requirements. 

TSS was not detected in associated 
method blanks. 

TDS was dctcckd in method blank at 
a concentration of 6 111g/L. 

LCS recovery was within acceptance 
criteria. 

Sample SHM-10-06A-0707 I 0-U \I as 
analyzed in duplicate by the 
laboratory ilir TDS . The Rl'D was 
ll'ithin acceptance criteria . 

Sarnpk l)l I l'-070710-l I 11 :is 

wlke1cd as the licld dupliGilc o!' 
sa111pk SI IM-111-0(11\-0707 l 0-1 i , 

Rl'Ds \n-:n: \\'ithin acceptance ,ritcria. 

No anomalies 

. ,. 
•· : .. : . 

No anomalies 

14 of 1:i 



amec·•, 
August 13,2010 Tolal anti l>issoh cd \lct;1ls by l SEl'A :\lcthod (,020.-\ 

Total llardness hy l'SEPA 60IOB 

Region I Data Review Worksheet Other lnorganics hy l1SEP.\ 2320B/300.0/4I0A and S\I 4500Nll3-RH/4500NO2-R 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-,\D/5310O2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

/ 1 .-__ 
t :I ,:; .. -~ ('.i 

'.) 

Glenn Esler 
Environmental Chemist 

t\MEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0228 
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REVIEWED BY: 
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Denise King 
Environmental Chemist 



ameci•• 
August 12, 2010 Total and Dissohcd :\lctals hy lSEI'.\ :\lcthod <,020.\ 

Total llanJncss b,· l'SEl'A 60108 

Region I Data Review Worksheet Other lnorganirs hy t:SEI',\ 2320B/300.0/410A anc.l SM -4500Nll3-Bll/-4500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation /-4500S2-.-\l>/53IOC/25ci0D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 3 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
July 8, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples 
were dropped off by Sovereign Consulting at Alpha Analytical Laboratory in Westborough, MA (Alpha) on July 
9, 2010 and assigned sample delivery group (SDG) number L 1010331 upon receipt. Alpha analyzed the 
samples for total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A, total alkalinity using SM 2320B, chloride, sulfate, and nitrate using USEPA Method 300.0, chemical 
oxygen demand (COD) using USEPA Method 410.4, ammonia using standard method (SM) 4500NH3-BH, 
sulfide using SM 4500S2-AD, total organic carbon using SM 531 0C, total suspended solids (TSS) using SM 
2540D, total dissolved solids (TDS) using SM 2540C, total hardness using EPA 601 OB, and nitrite using SM 
4500NO2-B. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. 
The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, ir 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tab I 1 F" Id S I L. e . le amo c 1st. 
Lab Sample Number. 

Ll 010331-0110:_:1 
L 1010331-02/04 
L1010331-05 

T bl 2 S I S a e ... amp e ._ tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0331 

Sample Date .Field ~D. 
718/2010 SHM-10-06-070810-Uif 
7/8/2010 DUP-070810-U/F 
7/8/2010 RB-070810-U 

Preservation 
Sample Receipt 

Temperature 

Two sample coolers 

As required by 
were received on 

method 
7/9/2010 at 
temperatures of2.6 and 
40c. 

I of 15 

Comments 

Field Duolicate of SHM-10-06-070810-U/F 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive Ll01033 I 
Westborough, MA 01581 



ameC 
August 12, 2010 Total and Dissohctl .\lctals hy l SEI'.\ .\lcthotl <,020.\ 

Tnt,11 Hardness by l 'SEPA 60IOB 

Region I Data Review Worksheet Other lnorg,rnics hy liSEP.\ 23208/31111.11/-Ull.-t ant.I s,1 -15001"113-811/-1500:'102-IJ 

Project: Shepley's Hill Landfill Supplemental Investigation /-1500S2-.\D/53JOC'/25-IOD/25.ioc 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

a e T bl 3 T ota an d D' ISSO ve dM etas iy I b USEP A 6020A an dH d ar ness b US EPA 601 OB ,y 

Review 
Acceptance Criteda 

Items 

I l Complete SDG tile . 
a. Sample data package including case 

Data narrative. ()C data nnd raw data. 
Completeness b. Shipping and n:ceiving documents. 

c. All lab records of sample n:ceipt. 
preparation and analysis. 

I) Sample custody documentation. 
2) Temperature :S6°C for soils. coc 
3) Aqueous sample preserved to pM<2. 
4) Sample dcli,cry documentntion. 

I l .-\qucous sampk I lW da\S i r prcscn ed tn 
l h•lding I imc pl J,2 

2) I lg - 28 da~ s to anal) sis 

I) Correct cnlihralion standards. /\I lt:ast 3 
standards poinls not ll)f(:ed lhrough zero, 

Initial arc required for linear calibration, C:0.995 
Calibration (EPA Method 6010/6020/7470). 

2) I'~ 20.995, 4uadra1ic calibration (al least 6 
points. not forced through zero) 

·. l).following the calibration. . : .. 
2nd Source 2) 90-110% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery. J qualily detects and 
Calibration UJ quality non-detects. 
Verification 4) 111-125% recovery, J qualify detects. 
(ICV) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% li,r the replicate 

/\MIT Job No. 780380000.0300.**** . 
Laboratory SDG: LIOI0331 

Samples affected Qualifications 

All required deliverables were present 
in the data package. 

Coolers temperatures upon arrival at 
Alpha were within acct:plancc crill.:ria. 
Samples \\ere prcscr\"l:d with HN03 to 
pl-l <2. 
The Chain of Custody is intact. 
The laborator) Sample Receipt and 
Log-in Checklist indicates tl,at sample 
integrity ,,as 111:1intaincd during 
tnmsporl. 

I he sa mpks 11c·1c· an:11~ 1c·d II ilhin 
holding time. 

Initial calibration mel establisheJ 
criteria. 

ICV met acceptance criteria. 

2 of 15 
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amec\• 
August 12, 2010 Total anll Dissohcd "etals h} l SEI'.\ :\lcthotl <,020,\ 

Total llardness hy l 1SEPA 60108 

Region I Data Review Worksheet Other lnorganics h~· l SEP.\ 23208/300.0/.HOA :mt.IS" -t500N113-Rll/-t500N02-R 

Project: Shepley's Hill Landfill Supplemental Investigation /-t500S2-.\D/53IOC/2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards: 
analyzed a Iler every IO samples and at the 
end or balch. 
2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 

Conlinuing Method 60 I 0/6020). 
Calihralion a) CCV >120'1/c,(EPA Melhod 7470) or 
Verificalion 110% (EPA Mdhod 60I0/6020): J quality 
(CCV) dctecls. no qualification is neccssar;- for 

11011-dctccls. 
b) CCV <80% (EPA Method 7470) or 90% 
( EPA Method 60 I 0/6020): J qualify dt:tecls; 
U.1 qualify non-detects. 
c) CCV outside 65-135%. reject data 

I) Evaluale down lo 1lu: LOD. 
Blanks 2) Ir sample n:sull is..:: I Ox cnntamimml 
(f\·ktlwd. rnnccntration: !lag --Lr 
Ficld. :; ) S,1111pk 1·cstd1 c: IO., c<Hll,1111inan1 
1:q11ipmc111. 

conccnlralion: mi qualitication 
Rin~ale. elc. > 

required. 

Initial I) ~CH and ~CB after every te!l sa11.1ples or 
Calibration _every batch which~ver- is greate_r. · . 
Blanks and 2) Evaluate absolute values down to the 
Continuing LOD. 3) Sample results < I Ox blank 
Calibration sample. lJ quality detects 
Blanks 4) Sample results> tox blank level, no 
(ICB/CCB) action required. 

I) If the blank has a negati\'e result \\'ilh an 

Negative 
absolute value >LOD. qualify detecled 
results :SI Ox the absolute value of the 

blanks 
contaminant concentration as estilllaled ··r 
and qualify nondetected results ··ur. 

i\MEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 0331 

Samples affected Qua Ii fica tions Bias 

All CCV recm cries m:rc wilhin 
acceplance limits. 

Aluminum (2.5 µg/L). ursenic (0.13 
r1g/L). calcium (23r1g/L), chromium Dissolved aluminum 
(0.2 ftg/L). and lead (0.09 ftg/L) were and dissolved 
dctcclcd in the rinsute RR-070810-lJ chromium in samples 
associated "ilh llu: unalysis ol' sumplcs SHM-10-06-070810-F 
from this SD(i. and Dl 11'-070810-F 

shnu Id be l! qu:il i licd 
Dissol\l:d calcium ( 19.7 pg.IL) ,ind 
di,s<1l1c·d i1<111 (9 :;5 p,: I. ) 11e·1c· ·, hi: L<IIIC<:nl1a1io11, ul' 

None 

dcti:cleJ in method blank. the remaining mcluls 
were grculcr than I Ox 

Toial alu111inulll (2.51 pg/L). Iola) lhl! bl,lllk 
calcium (21 .2 fig/L). total iron ( 12 conc.:nlrat inns. 
r1g/L). and tolal potassium (20. I r1g/L) Qualitication is not 
were detected in lllethod blank. warranted. 

Arsenic (0.14 µg/L) was detect<:d in 
The concentrations in CCB3 (07/12/10 at 23.27) .. 

·" the associated samples : 

Dissol\ cd c~lcium (-t2 .24 µg.'L) ,, 11s 
were greater than I Ox 

detected in !CB (07/14/20 at 18:48). 
the blank None 
concentrations. 
Qualification is not 

Dissolved arsenic (0.19 µg/L) was warranled. 
detected in CCB3 (07/14/10 at 22:25) . 

No negative blank eonecnlrations were 
detected. 
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August 12, 2010 ·1 otal and Dissolntl ,1ctah hy l SEI'. \ .\kt hod <,020A 

Total llardncss by l 'SEPA 60108 

Region I Data Review Worksheet Other lnor~anics hy t:SEr.\ 23200/300.0/.U0.4 and S,\I ~500Nll3-Rll/-t500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 1-tsoos2-.-\D/53IOC/25-tOD/25-10C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

lnterclement 
checks 
ICS-A/ICS­

AB 
Instrument 
performance 
check 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recovery 

Field 
Duplicule 
Rl'D 

Laboratory 
Duplicate 
RPO 

Acceptance Criteria 

I) No qualilication requin:d if recm ery 
bet\1 een 80-120%,. 
a)°l.,R< 80% flag detected results ··rand 
nondetected results ··ur 
b) %R > 120% llag detected n::sults ·-r 
cl %R< l0% flag detected results ·-r mid 
nondetected results ·'JC 

I) LCS acceptam:e limits 80-120'½,. method 
requirements (EPA Method 
6010/6020/7470) 
a) %R<80% flag detected resulls ··rand 
nondetected results ··ur 
b) %R> 120% flag detected results ··r 
c) %R<l0% flag tklectcd resu lts ··r unJ 
nondetected results ·•R'" 
Qualify all associated samples. 

I) Rl'D :::; 30"i, (11atns): ::; 50% (soils) 
a) If exceeds Rl'D limit: .I q11ali(1 detects. 
ti.I qualil~ 11011 dclcTls. 
b1 li"one rc·,u lt · I CH) ;111d 01h,·1 Nil: ,1-
Jctcdiuns. ti.I qualif~ non d,·tec.:ts 

2) ± LOQ for results :s: 5:x the 1.0() 

Rl'D :::; 20% 
a) If exceeds RPD limit: .I qualif) detects, 
UJ qualify non delects. 
b) lfone result > LOQ and other ND: .1-
detections, UJ qualify non detects. 

AMEC Job No. 780380000.0300.**** 
LaboratorySDG: LI0I0331 

Samples affected 

ICS-A/ICS-AB recoveries ,,ere within 
acceptance limits. 

The LCS/LCSD recoveries were within 
acceptance limits. 

Samp le Dl ll'-070810-U/F 11.1s 
collected as the licld duplicate of 
S.1 lll pk S 11 rvl-1 I 1-0(,-( 170810-l 1,'I . 

The ({]'I) lt1r luial lead \\US high al 
62%. 

No anomalies 

' . . 

4 of 15 

Qualifications 

Al\1FC .I quulil,ed the 
Jelccted lnlal lead 
results i"ro lll ,:1 lllpks 
Ill ll'-07118111-1 1 :111d 
SI 1:--1-111-11<,-117118 I 0-l ­
because pf the 
imprecision. 

Bias 

Non-
I lir,·,·1 io11:il 



amec ·· 
August 12, 2010 Total .iml llissohcd .\lctals hy l SEI'.\ i\lcthod (,020..\ 

Total llanlncss by l :SEPA 60IOH 

Region I Data Review Worksheet Other lnori:anics hy l'SEP.-\ 2320H/300.0/-H0.4 and Si\l .t500Nl13-811/.t500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation /.t500S2-.\D/5310( '/25.:IOD/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier land II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

1) MS/l\-1SD acceptance limits .i re 80-1 20% 
(QAPP-Worksheet 12-1 ). 

2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

MS/MSD concentration qualification is not required 

Recovery a) Recoveries < I 0% J qua Ii fy detects. R 
qualify non detects 

b) Recoveries <80% tlag ddected results 
··rand nondetected results ·'lJf" 
c) Recoveries > 120~/c, tlag d..:tcc:tcd results 
·•J" 

I) Acceptance limits arc 75-125%. 

2) Quality results in the batch or or similar 
type. 
3) Ir background concentration is > 4x spike 

Post 
, 

concentration qualitic~tion· is no~ required 

Digestion a) Recov·eries < 10% J qualify detects, R-
Spike (l'DS) qualil:> non detects 

b) Recoveries <75% flag detected results 
"J" and nondetected results ··ur 
c) Recoveries > 125% flag detected results 
--r 

I) Once per digestion batch ( EPA 6000 

Serial 
series) 

Dilution 
2) :S10% for analytes with concentration 
>50times LOQ 

3) %D> I0% llag detected results --r 

J\MEC Joh No. 780380000.0300.**u 

Laboratory SDG: LIO I 0331 

Samples affected Qualifications Bias 

Total arsenic (2210 
~•g/L). total calcium 
(40900 ~•g/L). and total 
iron ( 130.000 µg/L) 
concentrations in 
sample S 11M-10-06-
070810-U \\ere more 

Total arsenic ( I 67%/ 125%). total than 4 times the spike 

calcium (1:,2% MS). tot.ii iron concentrations of 120. 

(900%✓500%) n:rnn:ries in th.: 10.000 and 1.000 µg /L 

MS/MSD performcd on sample SIIM- respectively. Therefore. 

10-06-070810-U were outside the data usability is not 

QAPP specified limits . adversely affected. 

Dissolved arsenic (75 %/8% ). dissoh·cd Dissol ved arsenic ( 1680 None 

calcium (77% MSD). dissolved iron µg /L), dissolved 

(0°/4, MSD) n::coveries in the MS/MSD calcium (41000 ~•g/L). 

performed on sample SI-IM- I 0-06- and dissolved iron 

070810-F 11ere outside the QAPP ( I 17 .000 pg/L) 

spccifo:d li111ils. com:cntrations in 
sample S IIM-10-06-
070810-F 11 crc nw rc 
than~ l imcs the spike 
com:cnt r.itiuns o i" 121J. 
10.000 and 1.000 µg/L 
respective!~ . Therefore. 
Jata usubilit~ is IH>l 
aclvcrsc l~ alfectccl . 

·The PDS recov¢ries were.within : 

ncccptance I imit~-

No anomalies 

:i of 15 
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August 12, 2010 T ohll and llissohnl .\lctals by l"SEI'.\ ,\lcthod 6020,.\ 

Total llardncss by l'SEl'A <i0IOll 

Region I Data Review Worksheet Other lnorganics b~· llSErA 2320B/300.fl/.U0A and SM .t500Nll3-Bll/.t500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation 1.isoos2-.\D/53IOC/25-'0D/2540<" 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
The laborator) J qualitied metal results 
detectt:!d betw.:t:!n th.: LOD and the 
LOQ. The affected samples and 
analytt:!S are: 

SHM-10-06-070810-U/F 

I) Instrument lel'el concentrations should Total arst:nic 

be less than the linear dynamic range Total iron 
Total lead (LDR). 
Dissolved aluminum AMEC J qualitied these 

a) Qualify detected results with 
Dissolved arsenic results with a TR (trace 

Compound 
concentrations greater than the LDR ··r 

Dissolved calcium level) reason code. 
2) The reported DL (LOQ) sho uld not be unless they were Estimation 

Quan ti tat ion below the lowest ICAL standard 
Dissolved chromium 

previously U qualified 
concentration. 

DUP-070810-F 
due to blank 

a) Positive n:sults reported above the LOD 
Dissolvt:d aluminum 

contamimllion. 
but below the LOQ should be considered 

Dissolvt:d chromium 
estimated and be flagged ··r 

RB-070810-ll 
Dissoh cd aluminum 
Dissolwd arsenic 
Dissoh cd L:aici11111 
Dissol\ cd chromium 
Dissoh ed lead 

The laborator) <liluted samples SI IM-
I) /\ppropriak mdhod . I 0-06-070810-l! an<l Dl IP-070810-U 

(hcrall 2) b aluah: an) analytical problems with because ur high cunccntrntion or non-
Evaluation of laboralory n:sulls. target analytcs. Total metal detection None None 
Oata 3) Evaluate smnpling errors - field limits \Vt:!l'l: elevated in these samples 

contamination. sample hold times. and rcquestt:d reporting limits were not 
achieved. 

Note: The laboratory is repo'rting the Method Detection Limit (MDL) as the-_Limit ~f De~ection (LOD) .and it is expressed ad 
litterani i'n the Electronic Data Deliverables (EDD) aild the Laboratory Report. . . . . . . . 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Co111ph:1e SD(i lik . 
a. Sample data package including cast! 

Data narrativt:, QC data and raw data. 
Completeness b. Shipping ~nd receiving documents. 

c. All lab records of sample rect:ipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperalure ~6°C 

3) Sample delivery documentation. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0331 

Samples affected 

All r<:quirt:d ddiverabks were present 
in the data package. 

Coolt:r tcmpt:!ratur.:~ upon arrival al 
Alpha \\ere within .icceptancc 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

r, of l:i 

Qualifications Bias 



ameC·· 
August 12, 2010 Total and Dim>II cd \let a ls hy l SEI'. \ :\lcthml (,020.\ 

Total llanlncs.~ hy l'SEP,\ <,(1108 

Region I Data Review Worksheet Other lnorganics h)' tlSEP.-\ 23208/300.0/-UOA and S~I -t500Nll3-Rll/-t500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation /-t500S2-AD/5310C/25-tOD/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Holding Times 14 days. preservation not required (EPA 
(HT) Method 2320B) 

I) If smnple result is < I Ox contaminant 

Blanks 
concentration and hct\1een LOO and LO(). 
raise result to LOQ and flag --u·· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and ;;:: LOQ tlag ··u·· 
Rinsate. etc.) 

3) Sample result ;;:: I Ox contaminant 
concentration; no qualification required. 

No qualification if recovery hel\1een 80-
115% 
a) %R<80% flag detected results ··r anc.l 

LCS nondetected results ··ur 
h) %R > 115% tlag c.lctcctcd results ··r 
c) '¼,R < I 0°1c, llag dch:ctcd results --rand 
nonJctectcd results "ll" 

I . .ih Duplic:11..: 
-l"o sRl'D. Rl'D ·-t"" llal! dctcctcd results --r 
and 11011dctcc1cd rcsults ··t_l_l" 

Field Rl'D ~ 30% when detects for hoth Juplicalcs 
Duplicates are 2:QL for water 

I) No qualification required if recovery 
qetwe~[!.&67) 16%. . 
2) If background concentration is greater than 
4x the spike· concentration qiialification is not 
required 
%R< 86% tlag detected results 'T' and 

MS/MSD nondetected results ''UJ" 
%R > 116% flag detected results ''J" 
%R<IO% flag detected results ··rand 
nondetected rts ult s --R'' 
Quality only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Positive results reported above the LOD but 
Compound 

below the LOQ should be considered 
Quantitation 

estimated and be !lagged --r 

AMIT Joh No. 780380000.0300.**** 
Laboratory S DG: LIO I 0331 

Samples affected Qualifications Bias 

Samples ll'ere analyzed as per EPA 
Method requirements. 

Alkalinity 
concentrations in 
the assoc ialed 
samples m:re 

Total alk<tlinity (0.03 mg/L) was 
greawr than I Ox the 

dt!h:cted in method blank. 
blank 
concentrations. 
Qualification is not 
\\ arranted. 

LCS recovery was within acceptance 
criteria. 

Rl'I) \las ,1 ithi11 ;_icccpt.im·c u i1Cl'ia . 

Sample [)( IP-070810-11 I\ 8S 

rnllcctcd as the field duplieatc ol' 
sample SI-IM-10-06-070810-U. 
RPDs were within acceptance criteria. 

.·,· 
,. - , 

. AMEC J qual1tied 

An MS was performed on sample th.: Jct.:i.:tcJ 
alkalinity results SHM-10-06-070810-U. The recovery 
from samples Low was low at 30%. 
SHM-10-06-
070810-U and 
I)! 1!'-0708 ! ().( I_ 

Total alkalinity was detected in all 
associated samples al com:cnlrntions 
above the method reporting limit of 
2.0 mg/L. 
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ameC 
August 12, 2010 Total and l>issohctl ,ictals hy l'SEI'.\ ,1c1hod (1020.-\ 

Total llartlncss hy l'SEPA (1IIIOH 

Region I Data Review Worksheet Other lnorganics hy t·sEP.\ 2320H/300.0/4IOA amt SI\I 4500Nl13-Hll/4500;\02-R 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-AD/53IOC/2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 
I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No unonrnlies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

T bl 5 N' a e 1trate, Chi 'd on e,an u ate d S If b USEP A 300 00 1y 

Review 
Acceptance Criteria 

Items 

Complete SDG tile. 
a. Sample data package including c::ise 

Data narrative. QC data and ra\\' data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sample custod) docu1m:n1ution. 
('( )(' 2) Temperature <S6°C 

3) Sam pk d<.:li1 cry docum<.:nt,11 iun. 

I) 28 days. pn;sl:!n ation nnl required 
Holding (Chloride. Sullale) (EPA Mcthod 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(N itrat.:-N)( EPA Method 300.0) 

.. 
- .. 

. J) r ~- 0.99 for chloride, sulfate and nitrate, 
linear calibratio~ · 

Initial Analytes with low r <0.99 flag detected 

Calibration results "J" and nondetected results "Ur 
2) Use profossionaljudgment ifnot enough 
points were used for curves. Determine if 
s~stcm imprecision or bins 

No qualification if recovery between 
90-110% 

ICY/CCV a) %R > 110% flag detected results ''J" 
b) %R <90% flag detected results ··rand 
nondetected results ··ur 

AMIT .lob No . 780380000.0300.**** 
Laboratory SDG: LIO I 0331 

Samples affected 

All required deliverables were: present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha 11erc 11 iLhin m:ceptance 
criteria. 
The lahnl'alo1~ smnpk rcc<.:ipl and Ing 
i11 d1c-cklis1 indil:c1L<.:s th,11 ,a111pk 
i11kg1'il: ""' 111,1int,1inc'd dmi11g 
transnorl. 

Th<.: samples wen: anal y1.cd and 
presen·ed as per EPA Method 
requirements for chloride. sulfate and 
nitrate. 

•. 
, . 

Initial calibration criteria were met. 

ICVs were within acceptance limits. 

8 of 15 
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August 12, 2010 Total i1ml l>issol\ cd Metals hy l SEI'.\ :\lcthod (,020,\ 

Total llanlncss hy l'SEPA 60111B 

Region I Data Review Worksheet Other lnor~anics hy l'St:P.\ 2320B/300.0/4IOA and SM -l:i00Nll3-Bll/-1500N02-B 

Project: Shepley's Hill Landfill Supplemental lnvestigation /-1500S2-AD/53I0C/2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <10x contaminant 

Blanks concentration and bet\l·een LOO and LOQ. 

(Method, raise result to LOQ and flag ··u·· 
Field. 2) If sample result is <!Ox contaminant 
Equipment. concentrntion and 2 LO() !lag --u·· 
Rinsate. etc.) 3) Sample result 2I0x contaminant 

concentration: no qualilication required. 

Evaluate absolute Yalues down to the MDL. 
ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 

I) No qualification if recovery between 90-
110% 
a) %R<90% flag detected results '·J'" and 

LCS nondetected results ··ur 
b) ¾R > 110% flag detected results '·r 
c) %R < HI% llag detected results ··r and 
nondctccted results ··JC 

I) Chllll'iclc: I{['[) I 811 o: 
Lab Duplicate 2) Nitrall:: Rl'D <..[5'}o: 

3) Sulfate Rl'D <20'!,,, 

Field I) RPD:::: 30% when detects for both sampks 
Duplicates are 2: LOQ for water 

',, .. .. 
~ 

I) No qualification required if recovery 
between 40-151 % for chloride. 80-122% for 
nitrate, and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
(,)uality only n::sulls in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as well) 

AMEC Job No. 780380000.0300. ** ** 
Laboratory SDG: LIOI033 I 

Samples affected Qualifications Bias 

AMEC U qualilied 
the detected sulfate 

Sul Fate (0.19 mg/L) was detected in resu Its from 
High 

method blank. samples SHM-10-
06-070810-U and 
DUP-070810-U. 

ICB/CCBs were analyzed ever} JO 
samples with no detections. 

LCS recoveries were within 
acceptance criteria 

AMIT .I qu,ililicd 
the: ,ktc,·tcd 

Suiu11k s11:-,,1-10-or,-1J708I0-l' \las 
d1io l'id,· 1c:siilts 
from s11mpb SI 11\1- N(lll-

analyzi:d in duplicate. Thc chloride 
I 0-06-070810-U Directional 

RPD was abo\'e acceptance limits . and DI Jl'-070810-l 1 
due to the 
imprecision. 

Sample DUP-070810-U was collected 
as the licld duplicate ur rnnph: SIIM-
10-06-970810-U. RPDs were \\'ithin 
acceptance criteria. . . 

" ' ' 

MS/MSD was performed on sample 
SHM-10-06-070810-U. The 
recoveries were within acceptance 
criteria. 
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August 12, 2010 Total imd llissohc1I .\lclllls hy l SEP.\ .\kthod <,020..\ 

Totlll lludncss hy l'SEl'A 601118 

Region I Data Review Worksheet Other lnorganics hy llSEI'.\ 23208/300.0/-lto.4 and SM -1500N113-Rll/-l:'i011N02-R 

Project: Shepley's Hill Landfill Supplemental Investigation 1-1soos2-.. \D/53JOC/25-I0D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

AMEC J qualified 

The nitrate and sulfate results from 
these results with a 

samples SHM-10-06-070810-ll and 
TR (trace le,·el) 

Positive results report.:d abo,·e the LOO but reason code. unless 
Compound 

below the LOQ should be consiJcrcJ 
DUP-070810-U were detected and 

they were Estimation 
Quantitation 

estimated and be llaggcd ·-r reported between the LOD and the 
previously lJ 

LOQ. These results were .I qualitied 
by the laboratory. 

qualified Jue to 
blank 
contamination. 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

f-.\'aluation of 
laboratory results. 

No anomalies. 
Data 3) Evaluate sampling errors - fit:ld 

contamination. sample hold times. 

T bl 6 A a e . mmoma, 1tnte, an u I e 1y tan ar et 0 s - :, - -d S lfid b S d <l M h d 4500NH3 BH/4-00NO3 F/4500S2 AD 
Review 

Acce1>tance Criteria 
Items 

( '(lmpk!L' ~l)(i lik 

a. Sampk data package im:luding case 
Data narrnti1 c. QC data anti ra11 data. 
( :ompkkncss b. Shipping and rccci, ing dnrnmcnts. 

c. All lab rccords or srnnpk rcccipl. 
prcparation and analysis. 

I) Sample custody documentation. 

coc ··2) Temperature ~6°C .. 
3) Sample delivery documentation. 

I) 28 days. preserved with H2S04 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
<HTl required (Nit rite) 

3) 7 days. preserved 11/ zinc acetalt.: and 
NaOH (Sulfide) 

l)r~0.995 
Initial 2) Use professional judgment if not enough 
Calibration points ,1 er!! used for curves. Determine if 

system imprecision or bias 

ICY/CCV 
No qualification ifrecovery between 
90-110% 

AMEC Job No. 780380000.0:wo.**** 
LaboratorySDG: L10l0331 

Samples affected Qualifications Bias 

All rc4ui11.:d dcli\crabks 1,c1c present 
in th1: data pnckagc. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The lalioratory sample receipt and:log 
.in checklist indicates that sarpple 
iniegrity was mainwined during 

·. 

transport. 

Tht: samples were analyzed and 
preserved as per EPA Method 
rc·qui rc·111c11b. 

lniti<1I calibration criteria \\ere met. 

ICVs were within acceptance limits. 

10 of 15 



August 12, 2010 Total and l>issohcd \lctals hy l SEl'A :\lcthod 6020,\ , 
Total llardncss hr l'SEPA 60108 

Region ] Data Review Worksheet Other lnorganics h)' l'Sl<:P.\ 23208/300.0/-HOA and s,1 4500'.'.ll3-Bll/4500N02-B 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-.-\D/5JIOC/25400/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sampk result is < I Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and flag --u·· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment concentration and;,: LOQ llag ··1r· 
Rinsate. etc.) 

3) Sample result .:: I Ox contaminant 
conccntration; no qua Ii ti cation required. 

ICBs/CCBs 
Evaluate absolute values down lo the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

No qualification if recovery between 80-
LCS 120% for ammonia. 90-110'% for nitrite and 

75-125% for sullide. 

L11b Duplicate I) Rl'D'.S:20'% 

Fie-Id I J Rl'IJ __ , O"., 
l)uplkatcs 

I J No qualili,,llion required if n:,·o~cr) 
bet11een 80-l20'¼,(u111111onia). 85-115''.1;, 

(nitrite) and 75-125% (sul tide). 
2) If background concentration is greater than 

MS/MSD 4x the spike eoncentration qualification is not 
required 

· Qualify only ·results in·the s·piked sample. 
.. , · (Qualify r.esults foe samplc;s colh:cted at sam~ 

location blit differing depths as·well) 

Compound 
Positive results reported above the LOD but 
below the LOQ should be considered Quantitation 
estimated and be !lagged "J" 

I) Approprintc method. 
O,crall 2) baluut-: un) unalyLieal problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 0331 

Samples affected Qualifications Bias 

Ammonia. nitrite. or sultide were not 
detected in method blanks. 

ICB/CCHs \\ere analyzed every I 0 
samples with no detections. 

I.CS recoveries \\ ere within 
acccplance criteria 

Sample SHM-10-06-0708 JO-U was 
analyzed in duplicate for ammonia. 
nitrite and sulli,k:, RPDs ,,ere within 
aeeeptam:e criteria. 

Sample I )l 11'-070810-l' 11 as 
cnllcct..:d as lhc lkld dLq1 li,.11,· 1,r 
sample SI IM-10-06-071lX I ll-l 1. 
RPDs \1erc ,1 ilhin acn:ptann: criteria. 

MS was performed 011 sample SHM-
I 0-06-070810-U for ammonia. nitrite 
and sulfide. The recoveries were 
wit!1in acceptance criteri11. " . . . .. 

' . ' 

No anomalies. 

No anomalies. 

-

11 of I~ 



ameC · 
August 12, 2010 Total and Dissohcd "ctals hy l SEI'.\ :\lcthod 6020A 

Total llardncss hy l'SEPA 60IOR 

Region I Data Review Worksheet Other lnorganics hy llSEP.\ 2320B/300.0/4IOA and SM 4500Nll3-Rll/4SOON02-R 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-,-\l>/5JtoC/2540D/2S40C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total Organic Carbon by SM 5310C 
Review 

Acceptance Criteria 
Items 

Complete SDG lilt: . 
a. Sample data package including case 

Data narrative. QC data and ra\\ data. 
Completeness b. Shipping and receiving documents. 

c. All lah records or sample receipt. 
prepuration and anulysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

Holding Times 
28 days. preserved with H2S04 to pf-1<2 

(HT) 

Initial 
r 2 () 995 for a 1,1lid calihrntinn rn r,c 

Cal ihrat inn 

Nn qualilic,1tion if rccll\cr) bd\\cc·n 
80-120°·0 

ICV/('CV a) %R >110% llag dcll:cted results ··r 
b) '!,.i,R <90°·,, llag dctcl"lcJ results ··rand 
nonJetcctcd results ··ur 

I) If sample result is< I Ox contaminant 

Blanks 
conccnlralion and b-:twccn LOD and LOQ, 
raise result to LOQ and flag "U.. . 

(Method, Field, 2) If sample result is <IOx contaminant 
Equipment, concentration·and ~ LOQ flag "U" · 
Rinsate, etc.) 

3) Sample result 21 O., contaminant 
concentration; no qualification required. 

ICBs/CCBs 
Evaluate absolute values do\\'n to the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

LCS 
No qualilicalion if rccon:ry bet\\ ccn 95-
I 05"/4, for COO and 90-110% for TOC 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 0331 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arri,·al at 
Alplrn were" ithin acceptance 
criter ia. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sumplc integrity was maintained 
during transport. 

Samples \\ere analyzed as per EPA 
Method requirements. 

lnili,il c·,1lihratinn criteria ,1cn: 111cl. 

ll'Vs 11en: within acccptarn:c limits. 

COD or TOC-were not detected 'in 
associated metho~.blanks. 

TOC concentrations 
in the associated 
samples 11·ere 

IOC was d1::tccted in CCB (07/14/10 greater than I 0 
None al 16:54) at 0.034 mg/L. times the CCB 

concentration. 
Qualitieation is not 
warranted. 

LCS recovery was within accc:ptance 
criteria. 

12 of 15 



ameC 
August 12, 2010 Total and Uissoh ctl :\lctals t,y l SEI'. \ :\let hod (,020,\ 

Total llanlncss hy l'SEl'A 60108 

Region I Data Review Worksheet Other lnorganics hy lSEI'.\ 23208/300.0/.H0.-t and SM 4500Nll3-Bll/4500~02-B 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-,\D/53I0C/2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

AMEC J qualitied 
Sample SI-IM-10-06-070810-U was the dclectcd COD 

Lab Duplicate 
20% sRPD. RPD >20% nag detected results anal) zed in duplicate for COD and results from Non-
··r and nondetected results ··ur TOC by the laboratory. The RPD samples SI-IM-10- Directional 

was high at 22'¾, for COD. 06-070810-U nnd 
DUP-070810-U . 

Sample DU P-070810-U was 

field RPO :S 30% when delecls for both duplicates collcclcd as the fo:ld duplicate or 

Duplicates are 2-QL for water sample SI-IM-10-06-070810-U. 
RPDs \\'ere within acceptance criteria. 

I) No qualitication required if recovery 
between 80-120%. 
2) If bnckground conccnlration is grcnter than MSs were pcrformed on sample 

MS/MSD 
4x the spike eoncentrntion qualification is not SHM-10-06-070810-U. The 
required recoveries were within acceptance 
QunlitY only results in thc spiked sample. criteria. 
(Qualify results for samples collected al same 
location but differing deplhs as 11cll) 

I l l11sl ru 1m:11l lc,cl co1Kc11lra1io11s slrnulJ h..: 
kss lhan ihL' lin..:ar rang <.:. ()u;J\i I~ dcic.:IL'd 
rcsulls ,, ilh conccnlralions grcalcr lhan Lhc 
I.OD ··r 

Compound 
2) The rcportcd LOQ should not be belm,· Lhc No anomalies. 

()u,1ntilation lo,1csl !CAL standa rd com:cnlration. 
3) Positive results reported above the LOD 
but below the LOQ should be considered 
estimated and be flagged 'T 

I) Appropriate method. 
Overal_l 2) Evaluate any analytical problems with . 
Evaluation of l_al?oratory results. No- anomalies. . . ' . ... . . : 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

T bl 8 T a e . ota IS uspen e 0 I s ,y d d S 1 · d (TSS) b SM2540D an dT ota ID' ISSO ve 0 I s 1y d S I'd (TDS) b SM2540C 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and rnw data. 
Completeness b. Shipping and receiving documents. 

c. A II lab records of sample receipt, 
preparation and analysis, 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0331 

S:1111plcs affected Qu.1lificatio11s Bias 

All required deliverables were present 
in the data package. 

13 of 15 
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August 12, 2010 Total and Dissohed .\lctals by l 'SEI'.\ .\lcthotl (,020.\ 

Total llanlncss hr l 1SEPA 60I08 

Region I Data Review Worksheet Other lnorganics h,, l!SEr..\ 23208/300.0/410.4 and S\I ➔51111NH3-Bll/➔500N02-R 

Project: Shepley's Hill Landfill Supplemental Investigation /➔500S2-.\U/53JOC/25➔0D/25-40C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody document;ilion. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

I Iolding Times 
7 days from sampling to analysis 

(HT) 

I) If smnple result is <!Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise resuh to LOQ and llag ··u·· 

(Method. f-'idd. 2) If sample resull is <)Ox contaminant 
Equipment, concentration and 2 LOQ flag ··u-· 
Rinsate. etc.) 

3) Sample result ;::)Ox contaminant 
concrnlratinn: no qualilication required. 

I.CS 
No qualilic.11i11n if recover~ be111een 72-
l:.l"o: Rl'D•·-1°., 

I.ab Duplit:alt: 
Rl'D <20'¼, llag detccled results ··rand 
nondetcded n;sults --ur 

Field RPD :,: 30% when detects for both duplic.ites 
Duplicates are 2:QI. for water 

... • I) Instrument level concentrations. should b.e 
less than the linear range. Qualify detected 
results with concentrations greater than the 
LOD ·"J'" 

Compound 
2) The reported LOQ should not be below the 

Quantitation lowest !CAL standard concentration. 
3) Positive n:sults reported above the LOO 
but below the LO(.) should be considered 
estimated and be flagged 'T 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - lic:ld 

contamination. sample hold times. 

AMEC Job No. 780380000.0300.**** 
LaboratorySDG: LI0I0331 

Samples affected Qualifications Bias 

Cooler temperatures upon arriv;il al 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was muintaincd 
during transport. 

Samples 11erc analyzed as pt:r EPA 
Method requirements. 

TSS or TDS were not detected in 
associated method blanks. 

I .CS recover~ was within at:t:t:plancc· 
c r'ilL·1h1. 

Sample SI IM-111-06-07118111-l 1 \las 
anal) zt!d in duplical<: h) tht: 
laboratory for TDS. l he RPD was 
\\'ithin acceptance criteria. 

Sample DUP-070810-ll \\as 
collected as the tield duplicate or 
sample SHM-10-06-070810-l 1. 

RPDs were within acceptance criteria . 

.. .. .. 

No anomalies 

No anomalies 

14 of 15 
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August 12, 2010 Total and Dissol\'Cd ,ictals by t ·st-:P.\ :\lcthod (,020,\ 

Total llardncss by l'SEPA 601flR 

Region I Data Review Worksheet Other lnorgirnics hy l'SEP.\ 2320ll/300.0/.l!0A and SM 4500N113-Rll/4500!\O2-R 

Project: Shepley's Hill Landfill Supplemental Investigation /4500S2-.\D/5310("!2540D/2540C 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-
3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

/! .. 
l _ .. ':,i 

.f :..-- -. 

/! 
'7. .. J--

1.) 
Glenn Esler 
Environmental Chemist 

.. ... . 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI01033 I 
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REVIEWED BY: 

!)~ ~ 
Denise King 
Environmental Chemist 
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October 15, 20 JO Total amt l>issoh cd .\lctals hr l SEI'.\ .\ll'lhotl (,0Z0.\/6010H 

Region I Data Review Worksheet Other Inorganics hy l 'SH.-\ 300.0/-1111.4 ant.I S.\I -1500~113-Bll/4500N02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-.. \D/5JIOC/2320H/25-IOC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
July 13, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples 
were dropped off at Alpha Analytical Laboratory in Westborough, MA (Alpha) on July 13, 2010 by Sovereign 
Consulting and assigned sample delivery group (SDG) number L 1010527 upon receipt. Alpha analyzed the 
samples for the following: total and dissolved metals using United States Environmental Protection Agency 
(USEPA) Method 6020A; hardness by US EPA Method 601 OB; total alkalinity using standard method (SM) 
23208; chloride, sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using 
USEPA Method 410.4; total organic carbon (TOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite 
using SM 4500NO2-B; sulfide using SM 4500S2-AD; and, total dissolved solids (TDS) and total suspended 
solids (TSS) using SMs 2540C/2540D. Alpha followed the Department of Defense (DoD) Quality Systems 
Manual (QSM), Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs are 
presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e . ae ampe 1$ I L ' t 
Lab Sample Number · 

LIOI0527-0l/02 
LIO I 0527-03/04 
LIO I 0527-05/06 
LIO I 0527-07 

Tabl 2 S I S e . amp e tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300 .**** 
Laboratory SDG: LIOI0527 

_Sam·ple Date .. . Field ID 

7/ 13,2010 SHM-10-01-071310-U/F 
7/ 13/2010 SHM-10-10-071310-U/F 
7/ 13/2010 DUP-071310-U/F 
7/ 13/2010 RB-071 3 I 0-U 

Preservation Sample Receipt 
Temperature 

Two sample coolers 

As required by 
were received on 

method 
07/ 13/20 IO at 
temperatures of 5 .2°C 
and 5.5°C. 

I of 12 

.. 

·Co"mments . ·. •' 

.MS1MSD 

Field Duplicate of SHM- IO-I0-071310-U/F 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive LI010527 
Westborough, MA O I 5 81 



October 15, 2010 ·101al and Dissohcd ,1c1.ib h~ l SEP.\ ,kthml <,020.-\l<,OIOB 

Region I Data Review Worksheet Other lnorganirs hy l'SEPA 300.0/.:IIOA and s,1 4500:\'113-811/4500:\102-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.\D/53tOC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals by USEPA 6020A and Hardness b•; USEPA 6010B 
Review 
Items 

Data 
Compleleness 

coc 

Acceptance Criteria 

I) Complele SDG lilc. 
a. Sample data package including case 

narrative, QC data and raw data. 
b. Shipping and receiving documents. 
c. All lab records of sample receipt. 

preparation and analysis. 

I) Sample custody documentation. 

2) Temperature :S6°C for soils . 
3) Aqueous sample preserved lo pH <2. 
4) Sample delivery documentation. 

I) Aqueous sampk: 180 da)s ii' 
I lolding Time preserved to pl 1<2 

Blanks 
(Method, 
Field, 
Equipment, 
Rins-11i.:. clc.) 

2) I lg - 28 ,la~ s Lt> anal) sis 

I) E\ aluatc c.101111 to the LOD. 
2) If sample result is< I Ox contaminant 

concentration; flag ''U" 
3) Sample result 2: I Ox contaminant 

concentration: no 
qualitic:llion required. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0I0527 

Samples Affected 

All required deliverables were present 
in Lhe data package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance criteria. 
Samples v1 ere preserved v. ith HNOJ to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sampk 
integrity was maintained during 
transport. 

The samplcs \\ere ,inal~zcd within 
holding time 

Total aluminum (3.12 fLg/L). total 
calcium ( 18.4 µg/L), total iron ( 11.2 
µg/L), and total potassium { 18.5 µg/L) 
were detected in the method blank 
associ~ted with the analysis of sa~ples 
from this SDO. · · 

Dissolved aluminum (2.55 µg/L), 
dissolved calcium ( 18.6 µg/L), 
dissolved iron ( 12.5 µg/L), and 
dissolved potassium (20.6 r1g/L) were 
Ji:tcctcJ in the rn..:lhod blank -1ssocia1cd 
with the analysis of samples from this 
SDG. 

Total Aluminum (2.6 µg/L). total 
chromium (0.29 µg/L), and total lead 
(0.06 r1g/L) wen: detected in rinsate 
RB-071310-U. 

2 of 12 

Qualifications 

The assoeiati:d sample 
concentra1io11s 11crc mon: lhan 
IO times the blank 
conccnlral ions: thcn:lim:. d,11a 
usability is not ad1-crscl) 
affected by the blank results. 
with the following exceptions: 

Bias 

AMEC U qualified total 
aluminum from samples DUP-
071310-U, SHM-10-01- ·· 
0713W-U and SHM-lO•JO,, 
071310-U: total iron from 
samples SHM-10-10-071310-U 
and DUP-071310-U; dissolved 
iron from samples DUP-
071310-F, SHM-10-01-071310- High 
F and SHM-I0-10-071310-1' 
11i1h a 13 (co111 .. 11nina1iun in th.: 
method blank) reason code. 

AMEC lJ qualilied the total 
lead from sample SHM-10-01-
071310-U with an F 
{contamination in the 
equipment rinsate hlank) reason 
code. 

AMEC did not qualify any 
rinsate blank detections due to 
method blank concentrations. I 



amec 
October )5, 2010 Total and l>issohcd .\lcral.~ hr l "SEI'.\ "cthod 6020.\l(,OIOB 

Region I Data Review Worksheet Other lnorganics hy l 1SEPA 300.0/410A and S:\I .:1500'\113-Bll/45110'\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53JOC'/2320B/25411C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Laboratory I) LCS acceptance limits 80-120%. 
Control mdhod requirements (EPA Method 
Samr,lc/ 60 I 0/6020/7470) 
Lahorntory a) '¾,R<80% flag detected results ··r 
Control and nondetected results ··ur 
Samr,lc h) ¾R> 120% nag detected results ··r 
Duplicate c) %R< I 0% flag detected results --r 
(LCS/LCSD) and nondetected results --R·· 
Recovery Qualify all associated samples. 

l)RPD Sc 30% (waters): Sc 50% (soils) 

Field 
a) If exceeds RPD limit; J qualify 

Duplicate 
detects, UJ qualify non detects. 

RPD 
b) If one result > LOQ and other ND; J-
detections. U.I quality non detects 
2) ± LOQ for results :,; 5x the LOQ 

I) MS/MSD acceptance limits are 80-
120%(Q/\l'P-Workshect 12-1). 
2) Qualil~· results in the halch or ol' 
similar l) pc. 
:, ) Ir background conL'L'lltral inn is , ~., 
spikL' cc111rc111ra1iun q11alilicatio11 is Ill>! 

1,qui1'c•d 
I\IS/l\1SD 

u) Recun:l'iL's < I 0% J qualil) detect~. R 
quality non dcteds 
b) Rccon: l'ics --:: /!()% llag dctcct..:d 
r..:sults ··rand nondctcctcd results ··ur 
c) Recoveries > 120% tbg detected 
results --r 
4) RPO ::; 20% 

I) Acceptance limits are 75-125%. 
2) Qualjfy results in th~.batch or.of 
similar type. 
3) If background concentration is >4x 

Post 
spike concentration qualification is not 
required 

Digestion 
a) Recoveries <I 0% J qualify detects. R Spike (PDS) 
quality non detects 
b) Rccuv..:ri..:s - 75''.o Hag dct..:ctcd 
results ··J" and nondetected results ··UJ" 
c) Recoveries > 125% flag detected 
results ··r 

I) Once per digestion batch (EPA 6000 

Serial 
series) 
2) :::IO'l-'o for analytes with concelllration 

Dilution 
>50times LOQ 
3) %D> I 0% nag detected results '·J" 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOI0S27 

Samples Affected Qualifications Bias 

The LCS recoveries were \\ ithin 
acceptunce limits. 

Sample DUP-071310-U/F was 
collected as the field duplicate of 
sample SHM-10-10-071310-U/F. No qualilication warrnnted. None 
RPDs were within acceptance criteria. 
except for total arsenic. Both total 
arsenic n::sulls were belmv the LOQ. 

Total 111,111ga11cs..: ( 140');,l'v!SD) r..:cmcl') 
in the MS/MSI) pL'rfonned on sample 
SIII\I-I0-lll-071:110-U 11us 0111Sidc till' 1'11c h.rckgn,und cunn:nl l',lli un. 
C),\l'I' spc·c·ilic·d limils. 011t s idc IIK· l)i\l'l'-spccili l'd 

limit. 11 ,is nHirl' than -lx the None· 
l"h..: RP[) for total mangan..:s..: (3~'!•n) spike conn:ntrntion. 
hctwc..:11 MS and MSD pcrfonm:d on 
sample SIIM-IIJ-01-071310-U was 
ahovL: acccpHmcc criteria. 

.. 
AMEC J qualified the detected 

The PDS recoveries were within 
total arsenic result and UJ 

acceptance limits, except for total 
qualilied the non-detect 
dissolved aluminum result from 

arsenic ( 126%) and dissolved aluminum 
sample SHM-10-01-071310-

High/Low 
(0%) on sample SHM-10-01-071310-
lliF ll/F with n I' (PDS recovery not 

11ithi11 wnllul limits) n.:asun 
code. 

The %0 for the Sr>s perlormed were 
within acceptance limits. 

3 of 12 
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Region I Data Review Worksheet Other lnorg11nics hr l'SEP.-\ 300.0/-UOA and Si\1-1500:\1113-Bll/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/53IOC/2320H/25-IOC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

I) lnslrumenl level concentrations 
should be less than the linear dynamic 
range I LDR). 
a) Qtrnlify detected results with 

AMEC .I qualified these results concentrations greater than the LDR 
Compound ··r The laboratory J qualified metal results with a TR (trace level) reason 

Quanlilalion 2) The reporh:d DL (LOQ) should not 
detected between the LOD and the code. unless they were Estimation 

be below the l1rnest lCAL standard LOQ. previously U qualilied due lo 

concentration. 
blank contamination. 

a) Positive results reported above the 
LOD but below the LOQ should be 
considered estimated and be !lagged "T' 

Samples SHM-10-01-0713 I 0-U/F, 

I) Appropriate method. SHM-10-10-071310-U/F and DUP-
071310-F/LJ have elevated dctcclion 

Overall 2) Evaluate any analytical problems 
limits for all analytes due to the 

Ernluation or " ·ith laboratory results. 
dilutions required by the high 

No qualilicalion warranted . None 
Data 3) Evaluate sampling errors - field cuncentrations of target m1al ytes. The 

rnnlmnination. sample hold limes. requested reporting limits \\e re nol 
achieved. 

Nole: The laborator~· is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Delivernhles (EDD) and the Lahorator~' Report. 

T bl 4 T a e ota a m1ty ,y I Alk I" . b S tan d an e 0( IM th J 23208 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrati1 e, QC Llata ,md ra11 dala. 
Completeness b. _S~ipping and receiving docu1:nents. 

· c. All lab tecords of sample receipt, 
preparation and analysis: 

I) Sample custody documentation. 
coc 2) Temperature :<S6°C 

3) Sample delivery documentation . 

1-lolding Times 14 days, pn:servation 1101 required (Standard 
(IIT) Method 2320B) 

AMEC Job No. 7R0380000.0300.**** 
Laboratory SDG: LI0I0527 

Samples Affected 

All required deliverables were pn:senl 
in the data package. . . .. 

-·. '· 
Cllulcr h.:mpcn.1lu1cs upon u1'rivul al 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sarnpk intcgrit; 11 as 11wi111ai11cd 
during transport. 

Samples \\'ere analyzed as pcr 
Standard Method requirements. 

4 of 12 

Qualifirntions Bias 
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October 15, 2010 Tot11I i1ml Dissohcd :\lcti1ls hy l SEP.\ ,1c1hod <,020.\1(,0108 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.01-HO.-I and S:\1-1500:\'.ll3-Bll/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-,\D/53IOC/2320B/25-IOC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <!Ox contaminant 
concentration and het\\een LOD and LOQ. 

Blanks raise result to LOQ and llag ··u·· 
(Method, Field. 2) If sample result is <IUx contaminant 
Equipment. concentration and 2 LOQ flag .. U .. 
Rinsale, clc.) 

3) Sample result 2 I Ox contaminant 
concentration; no qua Ii licalion required. 

No qua I iticat inn ir recovery between 80-
115% 
a) ¾R<80% flag detected results ··rand 

LCS nondetectcd resulls "UJ'" 
b) %R > 115% flag detected results "J" 
c) %R < 10% llag detcct.:d results 'T and 
nondelected results ·•R" 

Lab Duplicate 
-1'1/c, sRPD. RPO :-4°/c, llag dclcctcd results ".I" 
and nnndclected results "Uf' 

I kid Rl'D :.c :lll"o 11hcn ,klc:ch l,,r both Juplic,11cs 
Duplicates are ::>()L lllr water 

1) No qualilication rcquin:d irrccov.:r~ 
bet\\ een 86-116%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
%R< 86% tlag detected results ··J" an9 

MS/MSD nondetected result~ "Ur 
%R > I'! 6% flag detected res lilts "J" 
'l-'i,R, I O'}o lhig detected results --r and 
nondetected results ·•R" 

Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as \\'ell) 

Compound 
Positive results reported above the LOD but 
below the LOQ should be considered 

Quantitation 
estimated and be flagged 'T 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Ernluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

/\MEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO I 0527 

Samples Affected Qualifications Bias 

Total alkalinity was nol detected in 
pn;parntion blank. 

LCS recovery ,vas within acceptance 
criteria. 

Sample SHM-10-01-071310-IJ was 
analp.ed in duplicate for lolal 
alkalinit). Rl'D was \\"ilhin 
acceptance criteria. 

~ample Dl 11'-071:; Ill-I I \\ as 
Clllkctcd as the licld duplicah: uf 
sample SHM-I0-10-071310-11. Rl'D 
was within acceptance criter!a. 

MS was perfo.rmed on sample SHM- ' 
I 0-00-071310-U .. Recover/es -wen~ . - .. 
within acceptance criteria. 

Total alkalinity 'A·as detected in all 
associated samplt:s at concentrations 
abme the LOQ of2.0 111g/L. 

No anomalies . 

5 of 12 



October 15, 2010 Total anti llissohcd :\lctals hy l 'SEP.\ .\lcthod f,020.\/f,OIOB 

Region I Data Review Worksheet Other lnorganics hy l !SEPA 300.0/-HOA and Sl\l .t500!\H3-Bll/4500N02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tsoosz-,\D/5310C/2320B/25.tOcm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 5. Nitrate, Chloride, and Sulfate by USEPA 300 0 
Review 
Items 

Acceptance Criteria 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and nm data. 
Completeness b. Shipping and receiving documents. 

coc 

Holding 
Times (HT) 

Rlanks 
(McthoJ. 
Fic·ld. 
Equipment. 
Rinsate. etc.) 

LCS 

Lab Duplicate 

Field 
Duplicates 

c. /\II lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature ~6°C 
3) Sample delivery documentation . 

1) 28 days, prcsenation not required 
(Chloride. Sulfate) (EPA Method 300.0) 
2) 48 hours, preservation not required 
(Nitratc-N)(EPA Method 300.0) 

I) Ir sampk rcstdt is < I Ox contaminant 
conccntrntion and hct11cc11 LOO and 1.0(). 
1:1isc 1c·sult t111.O<.) and lbg --tr .. 
::'l ll" ,;1111plc rc·,ult i, -- l(J.\ rn11\,1111i11.1111 
concclllration aml ;::,_ LO() !lag ··u·· 
3) Sample rcsuh ;::,_ I Ox co111amina11t 
co111.:c11tratio11: no qualiticatinn rcquin:d. 

I) No qualification if recO\ er) between 90-
110% 
a) %R<90% flag detected results ·-rand 
nondetected results ··LJJ" 
b) %R > 119% flag detected results ·r 
c) ¾R <10% flag detected results 'T' an4 
nondefected results "R". · .. 

1) Chloride RPO < 18%: 
2) Nitrate RPO <15%; 
3) Sulfate RPO <20% 

I) RPO :S 30% when detects for both samples 
are 2: LOQ for water 

AMEC Joh No •. 780380000.0300.*** * 
Laboratory SDG: LI0t0527 

Samples Affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

Sull \11': ,II a rnnccntr-ation ol"ll.22 
111g!I. 11 as dc\cctcd in thc method 
blank associated II ith the an.ii) sis oi" 
samples from this SDG. 

I.CS rccm cries were within 
acceptance criteria. 

The lab duplicate was performed on 
sample SHM-10-01-071310-U . The 
% RPDs were within acceptance 
criteria. 

Sample DUP-071310-U was collected 
as the field duplicate of sample SHM-
10-10-071310-ll. RPDs were within 
acceptance criteria except for sulfate: 
however both results were below 
LOQ. 

6 of 12 

Qualifications 

AMIT ll qualili..:d 
ih, dclcch:d sulli1t, 
l"i-0 111 s,1mpks [)l l l'­

tl 7 I~ I ll-LJ and 
SI IM-10-10-
071310-U . 

No qualification 
warranted. 

Bias 

I ligh 

Non..: 



amec 
October 15, 2010 Total and Dissoh cd ,irtals h~ l Sl•:I'.\ "rt hod 6020.\l<,Ol 08 

Region I Data Review Worksheet Other lnorganics by l'SEl'A 300.0/-H0A ands" 4:-00:\'113-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1soos2-,\1>/53toC/2320B/25-rncm 

Review Criteria: QAPP, MAOEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications 

Items 
Bias 

I) No qualilication required if recovery 
bt:tween 40-151% for chloride. 80-122'1/c, for 
nitrntc. and 60-140% for sulfoh:. 
2) If background concentration is greater than MS/MSD 11t1s performed on sample 

MS/MSD 4x the spike concentration qualification is not SHM-10-01-071310-U. The 

required recoveries 11ere ½ithin acceptance 

Qualify only resulls in the spiked sample. 
criteria. 

(Qualify results for samples collected at same 
location but dirtcring depths as ll'ell) 

Positive results repo11ed above the LOD but 
The sulfate results from samples AMEC previously 

Compound 
below the LOQ should be considered 

SHM-10-10-071310-U and DUP- U qualified these 
None 

Quantitation 
estinrnted and be flagged '"f' 

071310-U ll'ere detected and repo11ed results due lo blank 
between the LOD and the LOQ. contmninalion. 

I) Approprinte method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) haluatc sampling errors- lick! . 

contamination. sample hold times. 

T l I 6 A aJc mmoma, I n c, an( ' ll I( C )'f • ~HH an ct lOl S :"I - - -- . :"I . --IS If I St IM I .r00NH3 BH/4S00NO'' B/.r00S" AD 
Review 

Acceptance Criteria 
Items 

Compkt.:: SD(i lik. 

a. Sample data package including case 
Data narrative. QC data and raw data . 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 

. . preparation and_ aiialysis . 

: ··-
I) Sample custody documentation. 

coc 2) Temperature ::06°C 

3) Sample delivery documentation. 

I) 28 days, preserved 11 ith I 12SU4 lo pl l<-2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(HT) required (Nitrite) 

3) 7 days. preserved w/ zinc acdate and 
NaOH (Sulfide) 

/\MIT Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 10527 

Samples affected Qualifications Bias 

All required deliverables wen: present 
in the data package. 

Cooler t\:mperatures upon arrival at : 
Alpha were within acceptance 
cnlcria. 
The lnboratory sample receipt and log 
in checklist indicntes that sample 
integrity \\aS maintained during 
transport. 

The samples were analyzed and 
preserved as per Standard Method 
requin::ments. 

7 of 12 



amec 
October 15, 2010 Total and l>issolnd \lct,lls hy l SEI'.\ ,1c1hod (,020 ,\/(,0IOB 

Region 1 Data Review Worksheet Other lnurganics by l'SEPA 300.0/-WJ,.;1 and s,1 4500~113-Bll/4500!'W2-H/ 

Project: Shcpley's Hill Landfill Supplemental Investigation 4500S2-AD/5310C/2320H/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and 11 Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Blanks 
conccntralion and bct\\cen LOD and LOQ, 
raise result to LOQ and flag ''lJ" 

(M.:thod, Fidd. 2) If sample result is < I Ox contaminant 
Equipment, concentration and ;::: LOQ flag ··u·· 
Rinsatc. etc.) 

3) Sample result ;::: !Ox contaminant 
cont:entralion: no qualilicalion nc:quired. 

No qualiticution if recovery between 80-
LCS 120% fbr ..immoniu. 90-110'1/o for nitrite. anc.l 

75-125% for sulfide. 

Lab Duplicate I) RPDs20'¼, 

Field 
I) RPD '.S 30% 

Duplic,11t:s 

11 No qu,ililic: ,1t iun r"quircd iJ'rn:1ncT~ 
bct\\c·c· n X0-120",. (a1111m111i,1) , 85-115"·,, 
(nitritcJ. and 75-125')., (sullide) 
2) Ir background concentration is greater than 

MS/MSD 4x the spike concentration qualilication is not 
required 
()ualify only results in the spiked sample. 
(Qualil'y n:sults for samples collected al same 
location but differing depths as well) 

Compourt<! 
Positive results repor~ecJ- .a~ove the LOD but 

Quantitation 
below the LOQ should be considered 
cstilll.ih;J .inJ b..: llagg..:J ··r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
l·\·al11a1inn nr l;1hnrn111ry rcs11lts. 
O.:tla 3) Ev.iluatc sampling errors - field 

contamination. sample hold limes. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0I0527 

Samples affected Qualifications Bias 

No analytcs detected in method 
blanks. 

LCS n:coveries were within 
acccptam:e criteria. 

Sample SHM-10-01-071301-U was 
analyzed in duplicate for ammonia, 
nitrite mid sulfide. The% RPDs \1ere 
within acceptance criteri,1. 

Sample DUP-071310-U was 
collected as the field duplicate of 
sump!.: SIIM-10-10-071310-U, 
Rl'Ds \\ere\\ ithin an:cptance criteria. 

i\r,.IIT l lJ 

qu,ilili..:d the: 111>11-
MS/ MSlh \\ere performed on sample: dctectc<l results for 
SI lM-10-01-071310-U. The sulliJe from sarnpk 
rccnvcrics were "ilhin acecplance SIIM-10-01- I ,O\\' 

critcria. C'(ccpl !or sultidc which 071310-U 11ilh a() 
recon:red lo\\' al 58% in the MS. ( MS rern\'erv 11·as 

not within control 
limits) reason code. 

No positive results repor.ted between · ; · .t• 

LOD and LOQ. 

No anomalies, 

8 of 12 



amec 
October 15, 2010 l'otal aml Dissolnd \lctals hy l SEP.\ .\lcthotl 6020.\/(,0JOH 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 31111.11/-110.4 and S\I 450IINll3-Bll/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-,\D/53I0('/2320H/25-IIIC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region 1 Tier I and 11 Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total Organic Carbon (TOC) by SM 
5310C 

Re,·iew 
Acceptance Criteria 

Items 

Complete SDCi tile . 
a. Sample data packuge including cuse 

Datu narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody dornmcnlation. 

coc 2) Temperature :S6°C 
3) Sample delivery documentation. 

Holding 
28 days. preserved \\'ith I 12SO-I to p1-1<2 

Times (HT) 

I) Ir sample 1\:sult is ~ I II'\ cuntami1wnt 

Blank:; Cl\lh:..:ntratiun and h,l\\t:,· 11 I ()I) .ind I (H). 

(Method . raisc rcsull to L< l() anJ llag --u--
Field. 2) If sample result is < I Ox rnntamin,1111 

Fquipmcnt. rnnc:cntralion and ;> LO() llag --1 , .. 

R i nsale. etc.) 3) Samplc result :2: I Ox con tam inanl 
concentration: no qrn1lilic:,1tion required. 

LCS 
No qualification ifrcco_vcry b_etwecn 95~105% 
(COD) and 90-110% (TOC) 

Lah RPD s; 20%, RPD >20% flag detected results 
Duplicate "J" and nondetected results "UJ" 

Field RPD :S 30% when dch.:cts for both duplicates 
Duplicates are :>_QL for water 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0527 

Samples Affected Qualifications Bias 

All required delivcrubles were 
present in the data package. 

Cooler temperatures upon arrival at 
Alpha wen: 11 ithin acceptance 
criteria. 
The lahoratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during trnnsr,orl. 

Samples were analyzed as per EPA 
and Standard Method n.:quiremcnts. 

The assnciatt::d 
sam ph: 
concc·111ral ions 11..:1..: 

TUC II as dt:tcel..:d in the method 
more than 10 timcs 

blank al a ern11.:c11trnlion or0.06 
the blank 

None 
1ng/ l .. 

concentrations: 
thc:rcfor..:. data 
usability is not 
adn:rs.:ly affec:t.:d 
by the blank results. 

LCS recov!!ries were within 
acceptance criteria. 

Sample SHM-10-01-071 '.l I 0-11 \\'as 
analyzed in duplicate by the 
laboratory. RPDs were either not 
calculable or within acceptance 
criteria. 

AMEC .I qualitiec..l 
the COD from 

Sample DUP-071310-U was 
samples DUP-
071310-U and 

collected as the field duplicate of 
SHM-10-10-

Non-
sample SHM-10-10-071310-U . 

071310-U with an E 
Directional 

COD RPD elevated at 32% 
reason code 
(duplicates showed 
poor agreement). 
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amec,~ 
October 15, 2010 Tot:11 and llissohcd :\lctals 11, l SEI'.\ :\lcthml (1020.\J(,0IOB 

Region I Data Review Worksheet Other lnorganics hy l'SEP:\ 300.0/-tlOA anti S:\I 4:i00:\113-Hll/4:i00:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53IOC/2320H/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) No qualilicalion required if recovery 
bct\\CCn 80-120%. 
2) If background concentration is greater than MSs were performed on sample 

MS/MSD 
4x the spike concentration quali!ication is not SIIM-10-01-071310-U. The 
required reco\'eries were within acceptance 
Qualify only results in the spiked sample. criteria. 
(Quality results for samples collected at same 
location but differing depths as well) 

I} Instrument level concentrations should be 
less than the linear range . Quality detected 
results\\ ith concentrations greater than the 

The laboratory J qualified the COD AMEC J qualified LOO ··r 
Compound 

2) The reported LOQ should not be below the result in sample SHM-10-01- these results ,, ith a 
Estimation 

Quantitation lowest IC AL standard concentration. 071310-U that was detected TR (trace level) 

3) PositiYe results reported above the LOO but 
bet\\ccn the LOD and the LOQ. reason code. 

below the LOQ should be considered estimated 
and be flagged ·-r 

I) J\ppropriatt: 11tcthod. 
On:rall 2) b,ilu,llc an~ anal~tirnl problems \\ith 
l-:rn luati1111 of lahoralorY result s. Nn anomalies 
lhilcl 3) I: 1 alualc salllpl ing errors - fo:ld 

c1111lallli11;1lio11. sample hold lilllc'S. 

Table 8. Total Suspended Solids (TSS) by SM2540D and Total Dissolved Solids (TDS) by SM2540C 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package'. including case 

Data narratiYe, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. -All lab records ofsample·receipt, 
preparation and mrnlysis. 

I) Sample custody documentation. 

coc 2) Temperature -S6°C 
3) Sample- Lkli, C:I') dorn111c:11\ ~1lillll . 

Holding Times 
7 days from sampling to analysis (IIT) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 0527 

Samples Affected Qualifications Bias 

All required deliverables were 
present in the data package. · 

. ' - ... 

Coole·r temperatures upon arrival 
at Alpha were within acceptance 
criteria. 
The laboratory Smnple Receipt 
and l.ug-in Chc:ckli,l indic,11-:, 
that sample integrity \\ as 
maintained durinl! transporl. 

Samples \\'ere analyzed as per 
Standard Method requirements. 

IOof 12 
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October 15, 2010 Total anti l>issohctl \lclals hy l SEP.\ \lclhod (,020.\/<,0I0B 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410..t anti S'.\I 4500~113-Bll/-1500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4S00S2-.\D/53toC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <!Ox contaminanl 

Blanks 
concentration and bdm:en LOD and LOQ. 
raise result to LOQ and flag --u--

(Method, Field. 2) If sample result is <!Ox contaminant 
Equipment. concentralion and :::: LOQ flag ··u·· 
Rinsate, etc.) 

3) Sample result:::: I Ox contaminant 
concentration; no qua Ii Ii cation required. 

LCS 
No qualilication if recovery bdween 72-
121%: RPD<4'X, 

Lab Duplicate 
RPO <20% flag detected results ··r and 
nondctected results ··ur 

Field RI'[) ,s 30% when ddecls for bolh duplicales 
Duplicalcs arc ?()I. li.ir waler 

I) lns1ru111enl le, cl cu11cc11\r;1liulls should hc 
less lhan lhe lillcar r:mgc. ()ualil) detected 
results\\ ith concentralions greater than the 
LOD ··r 

Compound 2) The n.:pl>rtcd LO() should not be bclo,, the 
()uantitation lowest ICAL standard concentration. 

3) Positi\'e resulls reported above the LOD 
but below the LOQ should be considered 
estimated and be flagged "J"" 

1) Appropriate method. . 
Overall 2} Evali.iafe any analytical probl~ins with 
E, alualiun or laboralu1') results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

/\l'vl El' .lob No. 780380000.0300. • * * * 
Laboratory SDG: LIO I 0527 

Samples Affected Qualifications Bias 

TDS and TSS were not dt:tecled in 
associated method blanks. 

LCS rernvel') for TDS was within 
acceptance criteria. 

Sample SHM-10-01-071310-U 
was unalyzed in duplicute by the 
laboratory for TDS. RPO was 
wilhin acceptance criteria. 

Sumple DUP-071310-U was 
collected as the field duplicate of 
sample SIIM-10-10-071310-tJ. 
Rl'Ds II en: ,1 i1hi11 accq1tancc 
limils. 

TDS and rss \I ere l'cportcd as 
<letccte<l above the LOQ. 

. . . . 
No UlllllllUiics 

11 of 12 
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amec 
October 15, 2010 Total anti llissolHtl ,1ctals hy l SEP.\ '1cthml (,020.\/<,0I0H 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410.-1 anti Si\l 4500~113-IUl/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53IOC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

tfl~. ~ 
Denise King 
Environmental Chemist 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI0I0527 
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Alyson Fortune 
Environmental Chemist 



amec 
October 15, 2010 ·1 otal and l>issoh cd .\ktah h~ l SEP.\ .\lcthotl (,020. \l<,OIOH 

Region I Data Review Worksheet Other lnorganics hy l'SEP,\ JfHl.0/-HOA anti S'.\I 4500"113-B11/4500'\O2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\l>/531f1C/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
July 14, 201 0 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples 
were dropped off at Alpha Analytical Laboratory in Westborough, MA (Alpha) on July 15, 2010 by Sovereign 
Consulting and assigned sample delivery group (SDG) number L 1010647 upon receipt. Alpha analyzed the 
samples for the following: total and dissolved metals using United States Environmental Protection Agency 
(USE PA) Method 6020A; hardness by US EPA Method 601 OB; total alkalinity using Standard Method (SM) 
2320B; chloride, sulfate , and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using 
USEPA Method 410.4; total organic carbon (TOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite 
using SM 4500NO2-B; sulfide using SM 4500S2-AD; and, total dissolved solids (TDS) and total suspended 
solids (TSS) using SMs 2540C/2540D. Alpha followed the Department of Defense (DoD) Quality Systems 
Manual (QSM), Version 4.1 . The associated field sample identifications (IDs) and Alpha sample IDs are 
presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM. and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

--T bl 1 F' Id S I L' a e . IC amp e 1st 
Lab Sample Number Sample Date _ 

LI OJ 0647-01/02 711412010 
LIO I 0647-03/04 7/14/20 I 0 
LIO I 0647-05/06 7/ 14/2010 
LIOl0647-07 7/ 14/2010 

T bl 2 S a e am1 1 S Je tatus 
Data 

Validation Matrix Preservation 
Level 

Data Qual ity 
Review using 

As required by 
Automated Aqueous 

Data Review 
method 

(ADR) 

AMEC .loo No . 780381HJ00 .0300.**** 

Laboratory S DG : L I O I 064 7 

Field ID 

SHM-10-04-071410-U/F 
SHM-10-03-071410-F/U 

DUP-071410-U/ F 
RB-07 l 4 J 0-U 

Sample Receipt 
Temperature 

Two sample coolers 
were received on 
07/ 15/20l0at 
temperatures of2.1 °C 
and 2 .5°C. 

I of 12 

t .. . 
Comments• · 

MStMSD 

Field Duplicate ofSHM-10-03-071410-F/U 
Rinsate Blank 

Laboratory SDG Number 

Alpha Analytical 
8 Walkup Drive LI010647 
Westborough, MAO l 581 
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October 15, 2010 Total and Dissohcd :\lctals hy I SEI'.\ \lcthod MJZO.\l<,OIIIB 

Region I Data Review Worksheet Other lnorganics hy l'SEl'A 300.11/410.4 and S'\I 4500'.'1113-811/4500!'\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1soos2-,\D/53IOC/2320H/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals b, USEPA 6020A and Hardness by USEPA 6010B 
Review 
Items 

Data 
Compkleness 

coc 

Acceptance Criteria 

I) Complete SDG file. 
a. Sample data package including 

case narrative, QC data and 
raw data. 

b. Shipping and receiving 
documents. 

c. All lab records of sample 
rece i pl. preparation and 
m1alvsis. 

I) Sample custody documrntation. 
2) Temperature :S6°C for so ils. 
3) Aqueous sample preserved to 
pH<2. 
-n Sample deli, cry dorn1111.:111a1ion . 

I) ,\qu,·tHIS s;1111pk 180 da~ s i r 
I lulding Ti 1111: presen ed lo pl (--: 2 

Blanks 
(Method, 
Field . 
Fquirmcnr. 
Kinsate. etc.) 

2) Hg - 28 dn~ s to anal~ sis 

I) Evaluate down to the LOD. 
2) If sample result is <!Ox 

contaminant 
concenlration: tlag ··u" 

~) S,11nplc rc,ult >. Hh cnnla111inant 
concentration: no 
qualification required. 

Ar'vlEC Job No. 780380000.0300.**** 
Laboratory SDG: LI010647 

Samples Affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 
Samples were preserved with HN03 to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
I .og-in Checklist indicates thal sample 
inlcgrity \HIS maintained Juring 
lrnnsriort. 

·1 he sa1npk~ 11c1c ,111;,I~ Zell II i1hi11 
holding time. 

Total aluminum (2.31 µg/L) and total 
calcium (27 .2 µg/L} were detected in · 
the method blank associate!! ·with the 
analysis of samples from this SDG. 

Dissolved calcium ( 15 µg/L) and 
dissolved lead (0.05 ~1g/L) were 
detected in the method blank associated 
,, ilh !he nnalysis nl' samples from this 
SOG. 

Total calcium ( 18. 7 ~1g/L), total 
chromium l0.28 µg/L), and total 
manganese (0.2 µg/L) were detecled in 
rinsate RB-071410-ll . 

2 of 12 

Qualifications 

AMIT U qualilicd th1;: detected 
dissolved lead from sample 
SHM-10-03-071410-F with n B 
lcunlamination in lh1.: mt:thod 
blank) reason code. 

AMEC U qualified the detected 
dissolved chromium from 
sample SHM-10-04-071410-F 
with an F (contamination in the 
equipment rinsate blank) reason 
code. 

All other nssociated sample 
concentrations ,,ere more than 
10 times the blank 
concentrations: therefore, data 
usability is not adversely 
affected. 

AMEC Jiu not 411alily any 
rinsate blank detections due to 
method blank concentrations. 

Bias 

High 

I 
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October 15, 2010 Total and Di.~sohl'd .\ll"t,lls h~ l SEP.\ .\kthod (,0211.\l(,IIIOB 

Region I Data Review Worksheet Other lnorganics hy l 1SEPA 300.0/-ttoA and s,1 -tSOO"'ill3-Bll/4SOO'.'i02-B/ 

Project: Shepley's Hill Landfill Supplemental Innstigation -tS0OS2-.\D/SJtoC/2320B/2S-t0C'/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Laboratory 
1) LCS acccptam:e limits 80-120%, 

Control mclhod n:quirements (EP/\ Mdhod 

Sample/ 6010/6020/7470) 
a) %R<80% flag detected results 

Laboratory ••f' and nondetected results "UJ"" 
Control b) %R> 120% tlag detected results 
Sample ··r 
Duplicate c) %R< l0% llng detecled results 
(LCS/LCSD) ·•rand nondctccted results "• R'" 
Recovery 

Qualil) all associated samples. 

1) RPD ~ 30% (waters): ~ 50°/4, 
(soils) 
a) If exceeds RPD limit: J quality 

Field detects. UJ qualil) non detects. 
Duplicate 

b) lfone result > LOQ and other 
RPD 

ND: )-detections. U.1 qualify non 
detects 

2) ± LO() for n.: sults s 5x the LOQ 

I) MS/MSI> acceptance limits nre 
80-l20%(()Al'P-Workshcct 12-1). 
2) ()uulil~ results in the batch or or 
similar I) pc. 
3) If background concentration is 
>4x spike concentration 
qualification is not required 

MS/MS-D a) Recoveries < JO¾ J"quali~ · 
detects; R quaHfy hon detects 
h) Recoveries <RO% llag detected 
results "J" and nondetected results 
"UJ" 
c) Recoveries > 120% flag detected 
results '·J" 
➔ iRPD ~ 20'1/,, 

/\MEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI0I0647 

Samples Affected Qualifications Bias 

The LCS/LCSD recoveries were \\·ithin 
acceptance limits. 

Sample DUP-071410-U/F was 
collected as the field duplicate of 
sample SHM-10-03-071410-F/U. AMEC J qualified the total 
RPDs \\ere 11 ithin acceptance criteria. aluminum, total al'scnic. total 
except for dissolved arsenic, dissolved chromium and totul iron from 

Non-
lead, total aluminum. total arsenic, total samples DUP-071410-l/ and 

Directional 
chromium and total iron. Both SHM-10-03-071410-U 1,1 ith 
dissol\'ed arsenic results were helm,· the an E reason code (duplicates 
LO(). One dissolv.:d lead result 11as showed poor agreement). 
less than the LO() anti the other\\ as 
jusi Oler the LOC) - m, qualilication. 

Total c,1kiulll t 1 ➔ 7" u, 181 "u). Lol,il i1 u11 
( I 26%MS I)). total lllanganese 

The huckgrnuntl co11l:cnlrnlions ( 130%/ I 56'1/o) and total sodium 
( 123%/ 136";,) n.:cOI c:ries in thc of all anal~ Les. c:-.ccpt total iron 

MS/MSIJ pcrformed 011 smnpk SI IM- and total sodium. arc outside 

10-04-071-t 10-U were outside the QAPl'-spccilictl limits 1\cn.: 

QAPP specified limits. more than 4x the spike 
concentration. AMEC .I 

Dissolved calcium ( l47%/ 158%). 
qualified lhc total iron and total 
sod ium results from sample 

dissol.ved iron ( l72%MSD). and SHM-10-04-071410-U with a Q · High . -
di~s~h:'ed mangll{l~se ( 1303/cil.4&%) 
recoveries in the MS/MSD performed 

(MS/MSD recovery:not within .. .. 
on sampk SI-IM-10-04-07 14 I 0-F wert: 

control) reason code. 

outside QAPP-specified limits. 
AMEC J qualified the detected 

The RPDs for total en lei um (21 %) and 
results for total iron from 
samples SI-IM-10-04-071410-U 

total iron (25°1,,J hc1wee11 MS and MSD with a() (RPO wa~ 1101 \lithin 
p.:rtc.11'111,·d 011 sa111plc SI 1~1-lll-lJ ➔- control li111itsJ l'~ason code. 
071410-U were above ucceplance 
criteria. 

3 of 12 
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October 15, 2010 Total and Dissolnd :\lctals hy l SEI'.\ :\lcthod (,020 .. \l<,OIOB 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-HOA and S:\I 45011Nll3-Bll/4500'.\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53toC"/2320B/2540('/0 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

I) Acceptunce limits are 75-125%. 
2) Qualify results in the batch or of 
similar type. The background concentrntion 
3) If background concentration is of total magnesium was >4x so 
>4x spike concentration The PDS recoveries wen: within no qualiticutions are necessary. 

Post qualification is not required acceptance I imits. except for total AMEC J qualilicd the detectcd 
Digestion a) Recoveries <10% J qualiry magnesium ( I 80%) and dissolvcd rl.!sult for dissolved aluminum Lo\\' 
Spike (PDS) detects. R quality non detects aluminum (0%) on sample SHM-10-04- from samplc SHM-10-04-

b) Recoveries <75% tlag dt:tected 071410-U/F. 071410-F with u P (PDS 
results ··r and nondetectcd results recovery not within control 
··ur limits) reason code. 
c) Recoveries> 125% flag detected 
results ··r 

I) Once per digestion batch ( El' A 
AMEC J qualitit;d 1he detected 6000 series) 

Serial 2) :SI 0% for analytes with 
The %D for the SDs performed \I ere total magnesium from sample 
with acceptance criteria expect for - Sl-lM-10-04-071410-U with an None 

Dilu1ion concentration >50times I ,OQ 
lnlal map.nesium ( 11 %) A (SD '1/,, dilkrcnce not,, ithin 

3) %D>l0% llag detected n:sulls conlrol limil) reason code. ·-r 

11 lnsln11rn:111 IL·, cl cnnccnl1\ !linns 
shnuld be lo.:ss than Ilic linc,11 
dynamic range (LDR), 
a) Quulili· dctcct<.:d n::sulls \\i1h 
conc1.:n1rn1io11s g1\:atcr 1han th<.: LDR At\·ILC .I qualili1.:d these J'esulls 
··r The laboratory .I qualilicd metal results 11ith a TR (1race lcvl'i) reason 

Compouml 2) The reported DL (LOQ) should detected bel11cen the LOO and the code. unless they 11erc Estimation 
Quantitation not he helow the lowest IC AL LOQ. previously lJ qualified due lo 

standard concenlration. blank cnn1amina1ion. 
a) Positive results reported above 
the LOO but below the ~OQ should 
be consiqere.d esti_mated and be . . . . 

. . . ~ . . 
flagged "J" 

Samples SHM-10-03-071410-U/F and 
I) Appropriate method. DUP-071410-F/U have elevated 

O,·ernll 2) Evaluate any analytical problems detection limits tbr all analytes due to 
Evaluation of with laboratory results. lhc dilutions required by the high No qualitication warranted . None 
Data 3) Lrnluilll' sampling t::rrors - licld conccntrnlions o l° targcl an.Ji) tcs. The 

contamination. sample hold times. requested reporting limits wen: not 
achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

/\MIT Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 0647 
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October 15, 2010 Total anti lfo.,oh ctl .\h•tal., h~ l SEP.\ .\kthod C,020.\l<,OIOB 

Region I Data Review Worksheet Ocher lnorganics hy lSt-:P:\ 300.0/-HOA and S" 4SOO"ill3-Bll/4S00:\02-H/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation 4:'iOOSZ-,\D/:'iJto('f23ZOB/Z:'i40C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG fik . 
a. Sample data pa<.:kage in<.:luding <.:ase 

Data narrative. QC data and ra11· data. 
Completeness b. Shipping and re<.:eiving documents. 

c. All I ah records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature -S6°C 

3) Sample delivery documentation. 

Holding Times 14 days, preservation not required (EPA 
(HT) Method 2320B) 

I) lfsmnpl.: result is <)Ox <.:nnlmninant 
rn1m:ntrnlio11 and b<:111.:.:n I.OD ,111d 1.0Q. 

Blanks raise r<::sult to LO() mid llag ··t , .. 
(Method . Field. 2) li's.imrl<.: rcsult is < !Ox ,·11111am inant 
1-:quip1m::n1. rnnn::111rn1ion and ? I 0() lhi~ ··1 1•• 
Rinsak. 1.: l\.'. , ) 

3) Sampll:! r.:sult 2 I Ox conlaminanl 
conccntrntinn: no 4ualilic.11io11 rc.:quir<::d. 

Nu quulification if recover) bc111ec11 80-
115% 
a) %R<80% tlag detected results ··r and 

LCS nondetected results ··ur 
b) %R > 115% tlag detected results ·-r 
c) %R < !Ori, tlag detect~d results.--r and 
nondelected resulls "R" . . , . 

Lab Duplicate 
4% ~RPD, RPO >4% tlag detected results ·T 
and nondetected resulls "UJ" 

Field RPD -S 30% when detects for both duplicates 
Duplicates are 2:QL for water 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO I 064 7 

Samples Affected 

All required deliverables \\ere pn~sent 
in the data pa<.:kage. 

Cooler temperatures upon arrival at 
i\lpha were 11 ithin acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as p.::r EPA 
Method requirements. 

·1 ,Hal alkali11il) ":is nut dctcctcd in 
prcparal ion hh111k 

LCS recovery was within acceptance 
criteria. 

.. 

Sam pk SI IM-10-04-071:110-l! was 
analyzed in duplicate for total 
alkalinity. RPD was within 
acceptance criteria. 

Sa111plt.: Dl 1 l'-071 -1 I ll-l' 11 as 
collected as the field duplicate of 
sample SHM-10-03-071410-U. RPO 
was within acceptance criteria . 
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October 15, 2010 Tot,11 and Dissohcd :\lctals h~ t ·SEI'.\ "cthml <,1120.\/<iOIOH 

Region I Data Review Worksheet Other lnurganics hy l'SEPA 300.0/-HOA .ind S:\I ~500~H3-BH/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental lnnstigation ~51lOS2-,\l>/53toC/2320B/25~0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acce11tance Criteria Samples Affected 

Items 

I) No qualification required ii' recovery 
bet11ccn 86-116%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
%R< 86% tlag detected results ··r and MS w,1s performed on sample SHM-

MS/MSD nondetected results ··LJJ" I0-04-071410-U. '½, n:coYay II as 
¾R > 116% llag detected results --r within acceptance crill:ria. 
%R<IO% tlag detected resulls ··rand 
nondetcctcd results ··R·· 

Qualif) only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as 11ell) 

Compound 
Positive resulls reported above the LOD but Total alkalinity was detected in all 

()uantitation 
below the LOQ should be considered associated samples at concentrations 
estimated and be tlagged "f' above the LOQ or2.0 mg/L. 

I) App ropriate method. 
( h crall 2) F1 aluate ,Ill) anal) tical prnhlc111s I\ ilh 
l.1 aluation ur luhnnitor~ rc· sults . No .i11rn11 ,il ics. 
lbt ,l >) l-\,ilualt: s.1111pli11g c1111rs - liclLI 

contamim1tiun. sample hold limes. 

T bl 5 N" a e - . 1trate, Chi "d on e,an u ate d S If ,y . b USEPA 300 0 
Review 

Acceptance Criteria 
Items 

Compktc SDG file . 
a. Sample data package including case 

Data narrative; QC data and raw data. 
Completeness b. Shippirig and receiving'do(:uments. · 

c. /\II lah records of sa111plc receipt. 
preparation and analysis. 

I) Sample custody documentation. 
cm· 2) Temp.:1 .ilun; ~(,-l' 

3) Sample delivery documentation. 

I) 28 days. preservation not required 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. prescrrntion not required 

(Nitrate-N)(F.PA Method :100.0) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L1010647 

Samples Affected 

All-required deliverabfes were present 
in the data package . . · . '• 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The· lahmallll) ~,11npk rcL.:ipt ,111d lug 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
prescn·ed as per EPA Method 
requirements. 

c, of 12 
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Region I Data Review Worksheet Other lnorganics hy l"SEP.-\ 300.0/410..t and S:\I 4500Nll3-Bll/4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1soos2-.\D/53IOC/2320B/25.:IOC!I) 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Ir sample result is < I Ox contaminant 

Blanks concentration and bet\\cen LOO and LOQ. 

(Method. raise result lo LOQ and flag ··u·· 
Field. 2) Ir sample result is <I0x contaminant 
Equipment. concentration and 2 LOQ flag ··u·· 
Rinsate. etc.) 3) Sample result 210x contaminant 

concentration; no qualification n:quired. 

I) No qualification if recovery bel\1een 90-
110% 
a) 01.,R<90% tlag detected results ·-rand 

LCS nondetectt::d results --ur 
b) ¾R > I I 0% tlag detected resu Its ··r 
c) ¾R < I 0% tlag detected results ··rand 
nondetectcd results .. R .. 

I) Chloride Rl'D <18°,1,: 
Lab Duplicah.: 2) Nilrnte RP[) <15'h,: 

-~) Sulli,t..: Rl'D •·20"o 

Field I) Rl'D ~ 30% "hen detects lc1r both samples 
Duplirntcs arc ::: L( )Q for water 

I) No qualification required irrecovery 
between 40-15 l % for chloride, 80-122% for 
nitrate, and 60-140% tor sulfate. 
2) If background concentration is greater than . 

MS/MSD 4x the spike ·concentra11011 qualification is not 
rcquirc:d 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Compound 
Positive results reponed abo,·e the LOD but 

Quantitation 
below the LOQ should be considered 
estimated and be flagged ·-r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - lield 

contamination, sample hold times. 

/\MEC .lob No. 780380000.0300.**** 
Laboratory SDG: LI0I0647 

Samples Affected Qualifications Bias 

The associated 
sample 
concentrations were 

Sulfate at a concentration of 0.21 more than IO times 
mg/L \\'as detected in the method the blank 

None 
blank associated with the analysis or concentrnlions: 
samples from lhis SDG. therefore. data 

usability is 1101 

adversely aftected 
b) the blank result. 

LCS recoveries were 11ithin 
acccptanet:: criteria. 

Sample SI IM-10-0'1-071410-l' was 
us.:d as the lahorntor) dupl icah.:. The 
% Rl'Ds 11.:r.: within accep1,111cc 
cri l.:na. 

Sampk DUl'-071410-ll 11asculkch:d 
as the tic Id duplicate or sample SI IM-
10-03-071410-U. Rl'Ds 11cr.: "ithin 
acceptance criteria. 

MS/MSD was performed on sample 
SHM-J0-04-071410°U. The . . 
recoveries 11·ere within acceptm1cc 
criteria. 

All results were reported abo\'c the 
LOQ. 

Samples SHM-10-04-071410-U, 
SHM-10-03-071410-l/ and DUP-
071410-U have elevated d1;:tection 
limits for chloride and/or nitrnl..: due No qualification 

None 
to the dilutions required by the high warranted. 
concentrations of target analytes. The 
requested reporting limits \\'ere not 
achieved. 
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October 15, 2010 Total and llissohcil :\lrtals h~ l SEI'.\ :\lcthod r,OZ0.\!(10108 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/.:IIOA and S:\I .:IS00:'-113-IUl/.:ISOONOZ-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1500SZ-AD/S310C/2320B/Z5.:IOC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 6. Ammonia, Nitrite, and Sulfide by Standard Methods 4500NH3-BH/4500NO2-8/4500S2-AD 
Review 

Acceptance Criteria 
Items 

Comple\l.: SDG lile. 
a. Sample data package including case 

Oata narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sm11ple receipt. 
preparntion ,md nnalysis. 

I) Snmplc custody documentntion. 
coc 2) Temperature $6°C 

3) Sample delivery documentation. 

I) 28 days. preserved with H2S04 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(HT) required (Nitrite) 

3) 7 da) s. prcscn·cd 11/ zinc rn:datc and 
NaOI I (Sullidc) 

I l Ir ~amp!.: rcsull is ··- l llx rn111,1111i11,1111 
concc1ll r.i1iu11 and hcl\\<.:Cn 1,()1) and 1.0(). 

111,mk, r.ii.-;, r~·~uh lu I,()() and 11.ig -- i :--
l Mcthod. I' idd. 2) Ir sample rcsuh is < I Ox contaminant 
Equipment. concenlration and ;:: LO() flag --u--
Rin satc. etc .) 

3 l Sample result ~ I Ox wntaminant 
rnnccntrnlion: 110 qualification rc4uircd. 

No qualification if recovery between 80-
LCS 120°1., for ammonia. 90-110% for nitrite. and 

75-125% for sulfide. 
.. 

I) RP°os 20%-
. . 

Lab Duplicate 

Field 
I) RPO $ 30% 

Duplicates 

I) No qualilicalion required if recovery 
between 80-120% (ammonia), 85-115% 
(nitrite). and 75-125% (sulfide). 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0647 

Samples affected Qualifications Bias 

All required delivernbles were pn:sent 
in the data package. 

Cooler temperatures upon arrivnl at 
Alpha \\"ere within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity \.HIS maintained during 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
n.:t1uircments. 

Nu anal)les Jctc.:tcd in mclhod 
blanks. 

LCS recoveries were within 
acc..:ptanee criteria 

Sample s·HM-~10'-04-071401-U was 
.. 

analyzed in duplicate for ammonia . 
nitrite and sullidc. ~~RPDs 11crc 
v,·ithin acceptance criteria. 

Sample DUP-071410-U was 
collected as the field duplicate of 
sample SIIM-10-03-071410-U . 
Rl'IJs ,1crc within acceptance criteria. 

AMEC LJJ 

MS/MSDs were performed 011 sample 
qualified the sulfide 

SHM-10-04-071410-U. The 
result from sample 

recoveries were within acceptance 
SI IM-10-04-

Lo\\' 
071410-U with a Q 

criteria. except for sulfide which 
lMS/MSD recovery 

recovered low at 58%. 
not within control) 
reason code. 

8 of 12 



amec 
October 15, 2010 Total and Di,sohcd .\kt:ils hy I SEP.\ .\kthod <,020.\/(,0IIIB 

Region I Data Review Worksheet Other lnorganics h~ t·SEP.-\ 300.11/-tl0A and S~I -t500'.'ill3-Hll/-t500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Jnyestigation -t500SZ-AD/53t0C/2320B/25-t0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

The laboralnry .I 4ualilicd ammonia 

Positi\'e results reported above lhe LOD but 
results from samples SI IM-10-04- AMEC J qualified 

Compound 
below the LOQ should be considered 

071410-U. SHM-10-03-071410-U lhcse results \\ ith a 
Estimation 

Quantitation 
estimated and be flagged ·-r and DlJP-071401-ll which were TR (trace level) 

detected between the LOD and the reason code. 
LOQ. 

t ) Approp1 iate method. 
Overall 2) Evaluate any analytical problems\\ ith 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - lield 

contamination, sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total Organic Carbon (TOC) by SM 
5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG lik. 
a. Sarnpk data package including case 

I ),Ila narr,11i1 ,·. (JC data and r,1\1 dal:1. 
( ', nn pk-lc'llL',, h. Shipping a11d rccci, ing d11,t11nc·111, . 

.:. All l,1b n;:cords of sample rc..:s:ipt, 
pn::parntion an<l anal~ sis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

·. 
. . . . .. 

Holding Times 28 dJ) s. prcscr\'cd with I t:!SO.:I to pl ]<2 
(HT) 

I) If sample result is < 10:s: contaminant 
rnnc..:111ru1i1111 a11d b<.:11,..:rn LUU anJ LU(J. 

Blanks raise result to LOQ and flag ·•u·· 
(Method, Field. 2) If sample result is <I Ox contaminant 
Equipment, concentration and ~ LOQ flag "U" 
Rinsate. etc.) 

3) Sample result ~JOx contaminant 
concentration: no qualification required. 

LCS 
No qualification if recovery between 95-
105% (COD) and 90-l lO¾ (TOC) 

AMIT Jol'l No. 780380000.0300.**** 
Laboratory S DG: LIO I 064 7 

Samples Affected Qualifications Bias 

,\II n.:qui n.:d d1:li1L-rahks 11c1\: pr.:,c11l 
i11 1h, d:11 :1 packag,·. 

Cookr lcmp.:ratun:s upon arriv.il al 

Alpha 11cr-: 11 ilhin acccpt,111cc 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 

. durim!. transoort. 

Samples were analyzed as per EPA 
Method n:quirements. 

The associated 
sample 
Clll\L'L'llll",il iPns II ,re 

TOC at a concentration of0.06 mg/L more than IO times 
was detected in the method blank the blank 

None associated with the analysis or concentrations: 
samples from this SDG. therefore. data 

usability is not 
adversely aftected 
by the blank result. 

LCS recoveries were within 
acceptance criteria. 

<> of 12 



amec·-
October 15, 2010 Total and Diss oh cd :\lct,ils hr l SEI'.\ :\lcthod 6020.\/(,01 OB 

Region I Data Review Worksheet Other lnorganics hy l 'S EPA 300.0/.:HO..t aml S:\1-'500~113-811/.t500~02-8/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-AD/53IOC/2320B/25-'0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Lab Duplicate 

Field 
Duplicates 

I\IS/MS() 

Compounll 
Quanlitalion 

Overall 
Evaluation of 
Data 

Acceptance Criteria 

RPD ~ 20%. RPD >20% llag detected results 
··rand nondctected results ··ur 

RPO :S 30% when detects for both duplicates 
are :::QL for water 

I) No qu.:11ilication required if recovery 
between 80-120%. 
2) If background concentration is greater than 
4x lhc spike concenlrnlion qualitication is not 
n.:quired 
Qualil~ only resulls in lhe spikell sample 
(l.)11 ,dil:,· results lil1 samples rnllccted al s,uuc· 
Inca I inn hut di rli:ring di:pl hs :is II el I I 

I) Instrument lc\cl conccntralions should he 
less than the linear rang..:. QualilY detected 
r..:sults II ith conccntrntions greater than the 
LOD ·-r 
2) The n:ported LOQ should not be below the 
lowest !CAL standard concenlration. 
3) Positive results reported above the LOO 
.but belo_w the LOQ should. be con~idcred 
estimated and be flagged 'T' . . 

1) Appropriate melhod . 
2) Evaluate any analytical problems with 
laboratory results. 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

Samples Affected 

Sample SHM-10-04-071410-U was 
analyzed in duplicate by th<:: 
laborutory. Rl'Ds were within 
acceptance criteria. 

Smnpk DUP-071410-ll was 
collected as the ticld duplicate of 
sample SHM-10-03-071410-U . Th..: 
% RPO for COD was outside 
acceptance criteria. 

MSs 1,cn.: performed on sample 
SIIM-10-04-071410-U. The 
recoveries II ere 11·ithin m:ecpla111:c 
niteria. 

The laborator~ .I qualilied COD 
results from sample SHM-10-04-
071410-U. v,hich was detected 
between the LOO and the 1.OQ. 

No anomalies. 

Qualifications 

AMEC .I qualilicd 
lhc COD results 
from samples DUP-
07 14 I 0-l I and 
SI IM-10-03-
071410-U wilh an E 
reason code 
(duplicates showed 
poor agreement). 

AMEC J qualilil:d 
these resulls \\'ith a 
TR (lrace level) 
reason code. 

Bias 

Non­
directional 

Estimation 

Table 8. Total Suspended Solids (TSS) by SM2540D and Total Dissolved Solids (TDS) bv SM2540C 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl0647 

Samples Affected Qualifications Bias 

All required deliverables were 
present in the data package. 

Ill of 12 
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October 15, 20 IO Total aml lfosol\'l'd .\lctals h~ l'SEI' .\ \kthod (1020. \/(,0108 

Region I Data Review Worksheet Other lnorganics h) l 'SEPA 300.0/-110.-t and S" -1500~113-IUl /-1500:\'O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-,\D/5JJOC/2320H/25-I0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 

coc 2) Temperature '.S6°C 
3) Sample delivery dm:umeulatiuu. 

Hnlding Tim.:s 
7 days from s.impling to analysis 

(I IT) 

1) If sample resuh is < I Ox conlaminant 

Blanks 
concentration and he\\1ee11 LOO and LOQ. 
raise resuh to LOQ and tl ag ··u·· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and 2 LOQ !lag ··u·· 
Rinsate. etc.) 

3) Sample result 2'.I0x contaminanl 
concentration: no qualification required. 

l.l'S 
No qualilieillion ifrcrn\'er~ hcl\\ccn 72-
121 '%: RPD, -t'l·,. 

RI'[) <201
~·0 llag dctcctcd results ··J" and 

Lah Duplicalc nondetcclcd r..:sulls ··ur 

Field RPD '.S 30% when de_tects for both duplicates 
Duplicates are :::-:QI.; for water 

. . . 

I) lnstrumenl level concentralions should be 
less than the linear range . Qualify detected 
n:-~1111~ 11·i1h l.'(llllTnlrnlinn~ grl'aler 1han thl' 
LOO ·-r 

Compound 
2) The reported LOQ should not be below the 

Quantitation lowest !CAL standard concentration. 
3) Positive resulls reporled above the LOD 
hut below the l.OQ should he considered 
estimated and be tlagged ·'J'" 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMIT Joh No. 780380000.0300.* *** 
Laboratory S DG: LIO I 064 7 

Samples Affected Qualifications Bias 

Cooler temperatures upon arrival 
at Alpha \\en.: within acceplance 
criteria. 
The laboratory S,tmple Rcceipl 
and Log-in Checklist indicutes 
thal sample integrity was 
maintained during transporl. 

Samples \\'ere anulyzed as per 
EPA Method requircmcnls. 

TDS and TSS were not dt::tected in 
associated method blanks. 

I.CS n.:rn1..:r) liirTDS 11as 11ithin 
au:.:plancc: crilc:ria. 

S-impk SI IM-IO-O.f-07I-1I0-1 ! 
11a, (111al~1.cJ in duplicalc b~ lhc 
labornlory lllr TDS and TSS. 
Rl'Ds 11-i:re wilhin acccplance 
crilcria . 

AMEC J qualified 
the detected TSS 

Sample DUP-071410-U 11as 
result fr<>m samples 

collected as the field duplicate of 
DUP-071410-U and 

sam.ple SHM-10-03-0714IO-U. SHM-10-03- Non-Directional 
07141Q-U with an E 

TSS RPO .was high at 49% . 
(poor agreement 

., 

bcl11 ..:en Jupli..:alcs) 
reason code. 

TDS and TSS were reported as 
detected above the LOQ. 

No anomalies. 
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amec 
October 15, 2010 Total and Dissohcd :\lctals h' l SEP.\ :\lclhod (,020.-\/(,0IOB 

Region I Data Review Worksheet Other lnorgiinics hy t 1SEPA 300.0/.U0.4 and S:\I _.500~113-Rll/_.500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation _.soos2-.\D/53t0C'/2320H/25_.ocm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

J~~ 
Denise King 
Environmental Chemist 

· ... 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 0647 

12 of 12 

Alyson Fortune 
Environmental Chemist 
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October 18, 2010 Total and Dissol\'ed Metals by l lSEPA Method 6020A/6010B 

Region I Data Review Worksheet Other lnorganics by liSEPA 300.0/410.4 and SM 4500Nl-l3-BH/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53toC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
July 15, 201 O from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples 
were dropped off at Alpha Analytical Laboratory in Westborough, MA (Alpha) on July 15, 2010 by Sovereign 
Consulting and assigned sample delivery group (SDG) number L 1010677 upon receipt. Alpha analyzed the 
samples for the following: total and dissolved metals using United States Environmental Protection Agency 
(USE PA) Method 6020A; hardness by USEPA Method 601 OB; total alkalinity using standard method (SM) 
23208; chloride, sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using 
USEPA Method 410.4; total organic carbon (TOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite 
using SM 4500NO2-B; sulfide using SM 4500S2-AD; and, total dissolved solids (TDS) and total suspended 
solids (TSS) using SMs 2540C/2540D. Alpha followed the Department of Defense (DoD) Quality Systems 
Manual (QSM), Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs are 
presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S I L. e 1e am p e 1st 
Lab Sample Number 

LIO I 0677-01/02 
LIO 10677-03/04 
LI010677-05/06 
Ll010677-07/08 
LIO I 0677-09 

Tabl 2 S I S e . am p e tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L1010677 

Sample Date Field ID 

7/ I 5i20 I 0 SHM-1 O-OSA-071 SI 0-U/F 
7/15/2010 SHM-10-08-071510-U/F 
7/15/2010 SHM-10-02-071510-U/F 
7/15/20 I 0 DUP-071510-U/F 
7/15/2010 RB-071510-ll 

Preservation Sample Receipt 
Temperature 

Two sample coolers 

As required by 
were received on 
07/ 15/2010 at 

method 
temperatures of 4 .8°C 
and 5.3°C. 

I of 12 

Comments 

MS/MSD 

Field Dupl icate of SHM-10-02-071510-U/F 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive L1010677 
Westborough. MA 01581 



ameC' 
October 18, 2010 Total anc.l Dissolnc.l Metals hy l 1SEP.-\ :\lcthoc.l 6020.-\/60108 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410.-t anc.1 S:\I ~500Nll3-Bll/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~500S2-AD/5310C/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals by USEPA 6020A and Hardness by USEPA 6010B 
Review 
Items 

Acceptance Criteria 

I) Complete SDG file. 

a. Sample data package including case 
Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

coc 

I lolding ·1 ime 

Blanks 
(Method. 
Field. 
Equipment. 
Rinsalc. dc. ) 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature :c:6°C for soils. 

3) Aqueous sample preserved to pH<2. 
4) Sample delivery documentation. 

I) Aqueous s:1mplc 180 da) s if 
presern:J lo pl 1,2 

2) I lg - 28 da)S lo ,lllal)sis 

I) Evaluate down to the LOO. 
2) If sample result is <)Ox contaminant 

concentration: tlag --u" 
3) Sample result 2:l0x contaminant 

concentration: no 
qualification required. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI010677 

Samples Affected 

All required deliverables were 
present in the data package. 

Cooler temperatures upon arrival 
at Alpha were within acceptance 
criteria. 
Samples were preserved with 
HNO1 to pH<2. 

The Chain of Custody is intact. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integritv \\as 
maintained durinl! transport. 

rhc ~ampks \\en.: :111:il)zcd 
"ithin holding lime, 

Total aluminum (2.31 µg/L) and 
total calcium (27.2 µg/L) were 
detected in the method blank 
associated wiih the analysis of 
samples from this SDG. 

Dissolved calcium ( 15 µg/L) and 
dissolved lead (0.05 µg/L) were 
detected in the method blank 
associated with the analysis of 
samples from this SOG. 

Total aluminum (3.59 pg/L), total 
calcium (60.3 ftg/L), total 
chromium (0.21 ftg/L), total iron 
( 16.5 µg/L). and total manganese 
(0.21 µg/L) were detected in 
rinsate RB-07 I 510-U. 

2 of 12 

Qualifications 

The associated sample 
concentrations were more than 10 
times the blank concentrations: 
with the following exceptions: 
AMEC U qualified the dissolved 
lead from samples from DUP-
0715-F, SHM-10-02-071510-F, 
and SHM-i 0-05A-07 l 51 d-F with 
a B (contamination in the method 
hlank) reason code. 

AMEC U qualified the dissolved 
aluminum from DUP-0715-F, 
SHM-10-02-071510-F: total and 
dissolved aluminum from SHM-
10-05A-0715 I0-U/F: the total and 
dissolved chromium from DUP-
0715-U/F, SHM-10-02-071510-
U/F. and SHM-I0-05A-0715 I 0-
U/F with an f (contamination in 
the equipment rinsate blank) 
reason code. 

AMEC did not qualify any rinsate 
blank detections due to method 
blank concentrations. 

Bias 

1-ligh 

I 
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October 18, 2010 Toti1l irnd Dissolnd \lctals hy l'SEPA "cthod 6020.\/(,0108 

Region I Data Review Worksheet Other lnorganics hy \'.SEPA 300.0/410.-t and S~l -t500'.'1113-Bll/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-.\D/53IOC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Laboratory I) LCS acceptance limits 80-120%, 
Control method requirements (EPA Mdhod 
Sample/ 60 I 0/6020/7 4 7 0) 
Laboratory a) %R<80% flag detected results ·'J'" 
Control and nondetected results "UJ" 
Sample b) %R>l20% flag detected results 'T 
Duplicate c) ¾R<I0¾ flag detected results "J" 
(LCS/LCSD) and nondetected results "R" 
Recovery Qualify all associated samples. 

I) RPO s 30% (waters); s 50% (soils) 
a) If exceeds RPD limit; J quality 

Field detects, UJ qualify non detects. 
Duplicate 

b) If one result > LOQ and other ND: J-
RPO 

detections. UJ quality non detects 
2) ± LOQ for results :,:; Sx the LOQ 

I) MS/MSD ncct:planc..: limit s are 80-
120'!.-o (()/\1'1'-Wmkshect 12-1 ). 
2) l.;)ua lil": resu lis in lh1: batd1 ur ul" 
similar type. 
3) ll'background concentration is >4x 
srike concentration qualification is not 
required 

MS/MSD 
a) Recoveries < I 0% J qualify detects. R 
qualify non detects 
b) Recoveries <80% flag detected 
results "J" and nondetected results ··LJJ" 
c) Recoverjes ::, !20~/o tlag deJect~d 
results "J" 
4)RPD ~ 20% 

: ' ... 

I) Acceptance li111its c1re 75-125%. 
2) Quality results in the batch or of 
similar type. 
3) 1 f background concentration is >4x 

Post 
spike concentration qualification is not 

Digestion 
required 
a) Recoveries <10% J qualify ddects. R Spike (PDS) 
qualify non detects 
b) Recoveries <75% tlag detected 
results "J" and nondetected results "UJ" 
c) Recoveries > 125% flag detected 
results "J" 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: L 10 I 06 77 

Samples Affected Qualifications Bias 

The LCS/LCSD recoveries were 
within acceptance limits. 

Sample DUP-071510-U/F was 
collected as the field duplicate of 
sample SHM-10-02-071510-ll/F. 
RPDs were within acceptance 
criteria. 

Total calcium ( l 30%MS) 
recovery in the MS/MSD 

The background conccnln.11ions or 
perfonned on sa111pk Sf!M-10-
08-0715 I 0-U \\ us outside th..: 

all analytes. except those listed 

() .\Pl' specified limits. 
bd1m. ,ll"l' outside ()/\PP-
sp..:cili.:d lim iis 11,.; re 111ore limn 

Dissohed calcium (230'%/270%). 
-h lhl· spike co1H:,·nlr;1tillt1 . 

dissolved iron ( 121 '¾,MSD). 
AMEC .I qualilied the dissol\'t:d 

dissolvt:d mangam:se 
iron. dissoln:d m:,gnesium. and 

( I 23%/ I 25'!to). dissolved 
dissolved llHlllganese results from 

mugn.:siu111 ( I 25%MSD). and lligh 
dissolvt:d sodium (121%MSD) 

sa111ple SI-IM-10-08-071510-F 

recov.:ries in the MS/MSD 
with a Q (MS/MSD recovery not 

rerformed on snmple SI-IM-10-
within control) r.:ason code. 

08-071510-F were outside QAPP-
specified limits. AMEC J qualified the detected 

total sodium frp1n sampie SHM-. . 
·10:08-071510-lJ with a Q (RPD 

The RPO for total sodium (25%) 
between MS and MSD performed 

\~us 1101 \\ ithin control limits) 

on sample SHM-10-08-071510-U 
reason code. 

was above acceptance criteria. 

The PDS recoveries were within The background concentrations of 
acceptance limits except tor magnesium and manganese were 
dissolwd aluminum ( 132%). more than 4x the spike 

None 
dissolved magnesium ( 180%). concentration and aluminum was 
and disso lved manganese (530%) not detected . 
on sample SHM-10-08-071510-F. 

3 of 12 
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amec··-
October 18, 2010 Toti1I and Dissolved :\lctals hy l "SEPA \lcthod 6020.-\/60108 

Region I Data Review Worksheet Other lnorgi1nics hy l 1SEPA 300.0/4IOA and S!\I 4500Nl13-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.\D/53I0C/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Once per digestion batch (EPA 6000 
The %D for the SDs performed 

AMEC J qualified the detected 
series) dissolved manganese results from 

Serial 
2) :SID¾ for analytes with concentration 

were within acceptance limits samples SHM-10-08-071510-F None 
Dilution 

>50times LOQ 
except for: dissolved manganese with an A (SD% difforence not 

3) %D> I 0% llag detected results '·J'" 
(II%). 

within control limit) reason code. 

I) Instrument level concentrations 
should be less than the linear dynamic 
range (LOR). 
a) Quality detected results with 

AMEC J qualified these results concentrations greater than the LOR 
Compound "J" The laboratory J qualified metal with a TR (trace level) reason 

Quantitation 2) The reported DL (LOQ) should not results detected between the LOO code, unless they were previously Estimation 

be below the lowest ICAL standard 
and the LOQ. U qualified due to blank 

concentration. contamination. 

a) Positive results reported above the 
LOO but below the LOQ should be 
considered estimatt:d and be fluggell ··r 

Sampks Slll'vl-10-08-071510-ll/r-
I) ,\pproprial<: 111.::thnd ha,c ck\.llcd detection lirnils 11, r 

Oh-rail '.:') LI ,ilu,1k ,Ill) :111,11: lical p1ohlcm, all ,111,il: h:, due' l(l lhc· dilulions 
Evaluation or "ith labnrnto1") results . required b) tht: high No qualification 11,11·ranwd, None 
Data 3) Evaluate sampling errors - liclLI conct:nlralions or targt:t analytcs. 

contamination. sample hold limes, The requested reporting limits 
\\ere not achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Tabl_e .4. Total.Alkalinity by Standard Method 23206 . . 
R~yie~ . ·Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data pacbge including case 

Data narrntive. QC data and raw data. 
Complekness b. Shipping ,md receiving documents. 

c. /\II lah 1·.:cnl'ds ol"sampk 1\:ccipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Smnpk delin;ry documentation. 

Holding Times 14 days. preservation not required (EPA 
(HT) Method 23208) 

/\MEC Job No. 780380000.0300.**** 

Laboratory S DG: LIO I 06 77 

Samples· Affected 

All required deliverables were present 
in the data package. 

Cooler temperntures upon arrival at 
Alpha \\ere within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

4 of 12 
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October 18, 2010 Total anti Di.~.~olnd ;\lcti1ls h~· l 'SEP.\ Method 60Z0.\/(10IOB 

Region I Data Review Worksheet Other lnoq;anics hy l'SE:PA 300.0/410.4 :inti S:\I 4SOO"iH3-IUl/4SOON02-R/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500SZ-,\D/5310C/23ZOB/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <IOx contaminant 

Blanks 
concentration and between LOO and LOQ, 
raise result to LOQ and flag --u--

(Method, Field. 2) If sample result is <I Ox contaminant 
Equipment, 

concentration and 2 LOQ flag "U" 
Rinsate, etc.) 

3) Sample result 21 Ox contaminant 
concentration; no qualification required. 

No qualification if recovery bet\H:en 80-
115% 
a) %R<80% tlag detected results "J" and 

LCS nondetected results "UJ" 
b) ¾R > 115% flag detected results '·J" 
c) ¾R < 10% flag detected results ·-rand 
nondetected results ··R·· 

Lah Duplicate 
4% $RPD. RPD >4% tlag detected results ··r 
and nondt:tected n:sults ··lJJ"" 

l'i..:IJ Rl'D:...: >0'!u 1111..:11 J.:1..:.:1, lt> I' buth Juplicu1..:s 
Duplicates art: 2:QL for wakr 

I) No qunliticution required ifrccmcr) 
between 86-116%. 
2) If backgrnund concentration is greater than 
4x the spike concentration qualification is not 
required 
¾R< 86% llag .detected results ·T.and 

MW!'vfSD nondetected results "UJ" . . . 
¾R > 1·16% flag dete'cted results "i" 
%R< I 0% lbg det-:ct<.:d results --r ,mJ 
nondetected results "R" 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Compound 
Positive results reported above the LOO but 
below the LOQ should bt: considered 

Quantitation 
estimated and be tlagged --r 

1) Appropriate method. 

Overall 2) Evaluate any analytical pronlems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Job No. 780380000.0300.**** 

Laboratory S DG: L 1 0 I 06 77 

Samples Affected Qualifications Bias 

Total alkalinity was not detected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

Sample SHM-10-08-071510-U was 
analyzed in dupl icatc for total 
alkali11i1y. Thc RPD \1 as II ithin 
acceplancc: criteria. 

Sample I )l I l'-071510-l! 1rns 
..:ollec1..:J a, 1hc li..:IJ Juplicate nr 
sample SIIM-10-02-071510-ll. The 
RPO was within acceptance criteria. 

MS was pert~rmed on-sa1J)ple ~HM- .. 
IQ-08-0715 IQ-U. The% recovery . 
was within acceptance criteria. 

. . 

Total alkalinity was detected in all 
associated samples al concentrations 
above the LOQ limit of 2.0 mg/L. 

No anomalies. 

5 of 12 



amec 
October 18, 2010 Total and Dissoln1l :\lrtals hy l'SEI'.\ Method <,020.\/60108 

Region I Data Review Worksheet Other lnnrganics hy l'SEPA 300.0/.U0A and S:\I 4500Nll3-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.\D/5310C/2320B/2540C/D 

Review Criteria': QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 5 N't t Chi "d a e 1 ra e, on e,an u ae iy d S If t b USEPA 300 0 
Review 

Acceptance Criteria 
Items 

Complete SDG lill! . 
a. Sample data package including case 

Data narrative, QC data and ra\\ data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ~6°C 
3) Sample delivery documentation. 

I) 28 days, preservation not required 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. preservation not required 

(Nitrate-N)(EPA Method 300.0) 

I) If sampk result is , I Ox contaminant 

Blanb concentration and hel\1een LOD and LO(.) . 

(Method. raise· n.:sult t\l 1.0() aml llag ··u·· 
Field. ~) ll' s,1 111pk 1csu lt is ✓ ((h contami11an1 
Equipment . conccntration m1<.l 2 LO() flug ··u·· 
Rinsate. etc.) 3) Sample result ;;: I Ox contaminant 

conccntrntio11: no qualitication required. 

I) No qua Ii fication if recovery heh, ccn 90-
110% 
a) %R<90% tlag detected results •·rand 

LCS 11ondetcclcd n:sulls ··ur 
b) %R > 110% flag detected results "J" .. ; cr¾R-<l Oo/o flag detected'reslilts ·"J" and 

- nondetected-results "R" 

IJ Chloride RPO < 18%: 
Lab Duplicate 2) Nitrate RPD < 15%: 

3) Sulfate RPD <20% 

Field I) RPD :S 30% ,, hen detects for both samples 
Duplicates are ~ LOQ for water 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl0677 

Samples Affected 

All required deliverables \\ere present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

Chloride. nitrate and sulfat..: 11ere not 
<lch.:cted in 111e1hnd blank. 

I .CS recoveries were within 
acceptance criteria. 

.. .. 
. . 

The% RPDs were within acceptance 
criteria. 

Sample f)I JP-071510-1 J ll'as collected 
as the licld duplicate of sample SI IM-
I 0-02-071510-U. RPDs \\ere within 
acceptance criteria. 

6 of 11 

Qualifications Bias 

., .-



ame 
October 18, 2010 Totul uml Dissoh·c1I :\lct.ils hy l SEP.\ :\lcthod (,020,\/(,0108 

Region I Data Review Worksheet Other lnorganics by l"SEPA 300.0/-U0.4 and S:\I 4500~113-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53to('/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

I) No qualification required if recovery 
between 40-151 % for chloride, 80-122% for 
nitrate. and 60-140% for sulfate. 

MS/MSD was performed on sample 2) If background ,:oncentrntion is greater than 
MS/MSD 4x the spike concentration qualification is not SHM-10-08-071510-U. The 

required recoveries were within acceptance 

Quality only results in the spiked sample 
criteria. 

(Qualify results for s.:smples collected at same 
location but differing depths as well) 

Compound 
Positive results reported above the LOD but 

All results \,ere reported above the 
below the LOQ should be considered 

Quantitation 
estimated and be flagged 'T LOQ. 

Samples SHM-10-08-071510-U, 
I) Appropriate method. SI-IM-l0-02-071510-U, and DUP-

Overall 2) Evaluate any analytical problems with 071 SI 0-U have elevated detection 
No qua Ii Ii cation 

E, aluation of laboratory results. limits ltH chloride due to the dilutions 
\\'m-rantcJ. 

None 
Data 3) Evaluate sampling errors - lield required by the high concentrntinns of 

contmnimttion. sampk hold times. the analyte . 'I he requested reporting 
limit, IILTC 1101 ad1ic1cd 

T bl 6 A a e mmonta, I rite, an N't . u I e iy an ar et 0 s - - -d S lf'd b St d d M h d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrntivc, QC d.:sta and r,m data. 
Completeness b. Shipping and receiving documents. .. c. All lab records of-sample receipt, 

.. 
preparation and analysis; .. · 

I) Sample custody documentation. 

coc 2) Temperature ::,6°C 
3) Sample delivery documentation. 

I) 28 days. preserved with H2SO4 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
[HT) required (Nitrite) 

3) 7 days. preserved w/ zinc acetate and 
NaOH (Sulfide) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI010677 

Sam1J1es affected Qualifications Bias 

/\II required dcli1crahlcs \\ere present 
in the data package. 
I . . . . . 

'. 

. . : .· ... 

Cooler temperalurcs upon arri1·al al 
Alpha were within acceptance 
criteria. 
The l.:sboratory sample receipt and log 
in checklist indicates that sample 
intcgrit) 11 as mnint,1ined during 
transport. 

The samph.:s were analyzed and 
preserved as per EPA Method 
requirements. 

7 of 12 



ameC 
October 18, 2010 Total and Dissohcd Mct11ls hy l"SEP.\ Method <,020.-\/60101! 

Region I Data Review Worksheet Other lnorganics by l'SEPA 300.11/4I0.4 and Si\l 4500~113-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation 4500S2-,\D/53IOC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and bet\\een LOD and LOQ, 
raise result to LOQ and !lag --u" 

(Method, Field .. 2) If sample result is <IOK contaminant 
Equipment, concentration and ~ LOQ tlag ··lJ" 
Rinsate, etc.) 

3) Sample result :2'. I Ox contaminant 
concentration: no qualification required. 

No qualification if recovery between 80-
LCS 120% for ammonia. 90-110% for nitrite. anc.l 

75-125% for sulfide. 

Lab Duplicate I) RPDs;20% 

Field 
I) RPD :<:: 30% 

Duplicates 

I) No qualilicatinn rcquin:d irrccmcr~ 
hcl11ern 80-120''.u (ammonia). 85-115''.o 
(11i1ril..:). and 75-125'!., (sullid..:). 
2) Ir background rnncentralio11 is grec1ter lhan 

MS/MSD 4x the spike concentration qualitication is not 
required 
Quality only results in the spiked sample. 
(Quality results for samples collected at same 
location but diflcring depths as well) 

l'ositive r~suhs reported above the .LOO but 
Compound 

below· 1hc L9Q s}101,1lci be considered 
-Quantitatiun estimated and be flagged "J" . 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

Data 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

AMEC Job No. 780380000.0300.H** 
Laboratory SDG: LIO 10677 

Samples affected Qualifications Bias 

No analytes detected in method 
blanks. 

LCS recoveries were within 
acceptance criteria. 

Sample SHM-10-08-071501-U was 
analyzed in duplicate for ammonia. 
nitrite and sulfide. %RPDs were 
within acceptance criteria. 

Sample DU P-071510-U was 
collected as the field duplicate of 
sample SI IM-10-02-071510-U. 
Rl'Ds \\c1-c within acceptance criteria. 

MS/MSDs \\'ere perfonncc.1 on sc1mpk: 
SI IM-10-08-071510-lJ. The 
recoveries were within acceptance 
criteria. 

~itrih: and iyTimqnj~ were rep_orted 
AMEC J qualified 

· · these results with a .. 
... 

bt,twecn tile LOD and LOQ in sample Estimation 
SHM-10~05A~0Tl510-U. 

TR (trace le;vel) 
reason code. 

No anomalies. 

8 of 12 



amec 
October J 8, 20 l O Total and DissolnLI .\lct:1ls h~· l SEP.\ ,\kth111l (,020.-\/60108 

Region I Data Review Worksheet Other lnorganics by l'SEl'A 300.0/-HO...I anti S" -t500:\ll3-811/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-.-\U/53IOC/2320B/25-tOC/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total Organic Carbon (TOC) by SM 
5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. Al I lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :c_6°C 

3) Sample delivery documentation. 

Holding Times 
28 days. preserved with H2SO4 to pH<2 (HT) 

I l lfsampk 1\:sull is <10:,; contaminant 
UllKc1111atiull a11d bd11..:c11 J.()I) a11J UJV. 

Blunks raise result lo LO() and llag .. u·· 
(McthoJ. Fickl. 2) If sample result is< I Ox contmninanl 
Equipment. conccnlrntion an<l? LOQ flag --u--
Rinsuic . .:tc.J 

3) Sample n:su II ? I Ox w111mn inanl 
concentration: no qualitication required. 

LCS 
No qualitication ifrecoverr between 95-

)05'!(. (COD) and_ 90-110%(TOq 

Lab Duplicate 
RPD 5 20%, RPO >20% flag detected results 
"J" and nondetected results "UJ" 

Field RPD :::_ 30°/c, when detects for both duplicaies 
Duplicates are 2:QL for water 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0I0677 

Samples Affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

The assnci ,llcd 
salllpk 
Clllll'l' lll 1·:11 illll' II ere· 
more than IO Limes 

TOC \\'as <lctcdcd at 0.06 mg/L in the the hlank 
None method hlank. co111:cntrnticms: 

lhcrcforc. dala 
usability is not 
ad versc I y a fleeted 
by the blank results. 

u;;s recoveries were within. .. 
aq:eptance criteria. -. 

Sample SHM-10-08-071510-U was 
analyzed in duplicate by the 
laboratory. RPDs were within 
acceptance criteria. 

Sample DUP-071510-U was 
collected as the tic Id duplicate of 
sample SHM-10-02-071510-ll . 
RPDs were within acceptance criteria. 

9 of 12 
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amec·~ 
October 18, 2010 Total anll Dissoll'Cd .\lctals hy l :sEP.\ .\lctholl (,OZIUl<,01 OB 

Region I Data Review Worksheet Other lnorganics h) l'SEPA 300.0/410.-t and SM 4500:\'113-B11/4500:\/02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4SOOS2-,\D/53IOC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) No 4ualitication required if recovery 
between 80-120%. 
2) If background concentration is greater than MSs were perfonrn:d on sample 

MS/MSD 
4x the spike concentration qualification is not SHM-10-08-071510-U. The 
required recoveries were within acceptance 
Qualify only results in the spiked sample. criteria. 
(Qualify results for samples collected at same 
location but differing depths as \\ell) 

I) Instrument level concentrations should be 
less than the linear range. Quality detected 
results with concentrations greater than the 
LOD ·-r 

Compound 
2) The reported LOQ should not be below the COD and TOC results were reported 

Qmmtitation 
lm1-est ]CAL standard concentration. as detected above the LOQ. 

3) Positive results reported above the LOD 
but helow the LOQ should be considered 
estimated and be flagged ·T 

I ) Appropriate method. 
O\'erall 2) Evaluate an) analytical probkms \\ ith 
E\·,duation of laboratory results. No anonrnlics. 
Data 3) l:\aluah.: sampling crrrns - liclLI 

Cl>llt,1111in,1lio11. sampk hold time's. 

Table 8. Total Suspended Solids (TSS) by SM2540D and Total Dissolved Solids (TDS) by SM2540C 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data packnge including case 

Data narrative, QC data and raw data. 
C..:ompleteness ·· . b. Shipping and receiving documents. 

• .e. All lab records of sample receipt, · 
preparation and analysis. 

1) Sample custody documentation. 
coc 2) Temperature <;6°C 

:l) Sampk dcli\CI') dorn1rn.:11t~1tion. 

Holding Times 
7 days from sampling to analysis 

(HT) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI010677 

Samples Affected Qualifications Bias 

All required deliverables were 
·present in the.data package. 

.. .. : ,. . . : 

Cooler temperatures upon arrival 
at Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt 
and l.ng-in Checklist indicates 
that sample integrity \\ as 
maintained during transport. 

Samples were analyzed as per 
EPA Method requirements. 

IOof 12 
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amec 
October 18, 2010 Total anti Dissolved :\lctals hy l SEP.\ :\lcthotl (,020 .. \/(,0108 

Region ) Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410A and S~l 4500:'l/113-Bll/4500:"i02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53IOC/2320B/2540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) lfsample result is < I Ox contaminant 

Blanks 
concentration and hetween LOO and LOQ. 
raise result lo LOQ and flag --u·· 

(Method. Field, 2) If sample result is <I Ox contaminant 
Equipment. concentration and ;:: LOQ tlag ··u•· 
Rinsate, etc.) 

3) Sample result ;:: !Ox contaminant 
concentration; no qualification required. 

LCS 
No qualilic,1tion if recovery between 72-
121%: RPD<4% 

Lab Duplicate 
RPO <20% flag detected results ··r and 
nondeteck:d results ··ur 

Field RPD ": 30'1/c, when detects for both duplicates 
Duplicates arc c:QL !ill' l\'ah.:r 

I J lnstnm11.:11t le\ d con1:entratio11s should h1: 
less than th..: linear range. Qualify detected 
n::sults with concentrations greater than the 
LOD ··r 

Compound 2) The n:ported LOQ should not be below the 
Quantitation lowest IC AL standard concentration. 

3) Positive results reported above the LOD 
bul below the LOQ should be considered 
estimated and be. llagged ·T .. . .. . 

J.) Appropriate method. . . 
Overall '.!) Evalualc an~ analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0I0677 

Samples Affected Qualifications Bias 

TDS and TSS were not detected in 
associated method hlanks. 

LCS recovery for TDS was within 
acceptance criteria. 

Samples from other SDGs wen: 
used as the source of the 
laboratory duplicate. RPDs were 
within acccptnncc criteria. 

Sample DUP-071510-U was 
colll:ctcd as the tield duplicate of 
sample SIIM-10-02-071510-U. 
TSS ,1 as detected in Dl IP-
071510-ll but w,1s ND in SHM-
I 0-02-071510-ll so the Rl'D \\as 
1101 c.:,1kul.ibk. 

TDS aml rss \\'Crc rq1orlcd as 
detected above the LOQ. 

: . . . , . . 

No anomalies. 

II of 12 



amec 
October 18, 2010 Total and Dissolnd :\lctals b) l SEP.\ \lclhod (10Z0 .. \/(,0IOB 

Region I Data Review Worksheet Other lnorganics b~· l 1SEPA 300.0/-H0.4 and S:\I -t500~113-Bll/4500~0Z-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500SZ-,\D/53toC/Z3Z0B/Z540C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t?~~ 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: LIO I 06 77 
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REVIEWED BY: 
/'J ,, -

Ct£~.- -tiv'b:J--
v 

Alyson Fortune 
Environmental Chemist 



amec 
October 20, 20] 0 Total :mil Dissoh cd '1ctals by l SEl'A :\lcthud <,0211A 

Region I Data Review Worksheet Other lnorganics hy S:\I :'iJIOC/2:i.:IOll 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
August 2, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 2, 2010 and 
assigned sample delivery group (SDG) number L 1011707 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A; dissolved organic carbon (DOC) using Standard Method (SM) 531 0C; and, total suspended solids 
(TSS) using SM 2540D. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), 
Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 5. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXEClJTlVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S e ,e amp e IS I L' t 
Lab Sample Number 

LIOl 1707-01/02 
LIO 11707-03/04 
LIO 11707-05/06 
UOI 1707-07/08 .. 
L10f1707-09 ... 

T bl 2 S a e . ampe a us I St t 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl 1707 

Sample Date Field ID 

08/02/20 I 0 GP-I 0-17-009-F/U 
08/02/2010 GP- I 0-17-019-F/U 
08/02/2010 GP-I 0-17-029-F/U 
08/02/2010 . bUP-080210-F/lJ" 
08/02/2010 .. Rl3-08021 0-U . 

Preservation Sample Receipt 
Temperature 

One sample cooler was 
As required by received on 08/02/2010 
method at a temperature of 

2.0°C. 

I of6 

Comments 

MS/MSD 

Field Duplicate ofGP-10~17-019-F/U 
Rinsate Blank · 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive LIO! 1707 
Westborough. MA 01581 



amec 
October 20, 2010 Total and Dissoh ell .\lctals h~ t ·st:I'.\ .\lclhml (,020,\ 

Region I Data Review Worksheet Other lno.-ganics hy S.\I 5310C/25401> 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Total and Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Complt:1eness 

coc 

1 lolding ·1 imc 

Blunks 
(Method. 
Field. 
E4uipmenl. 
Rinsute. etc.) 

Laboratory 
Control 
Sainple/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recovery 

rield 
Duplicate 
RPO 

Acceptance Criteria 

I l Complete SDG file. 
a. Sample data package including case 

narrative. QC data and raw data. 
b. Shipping and receiving documents. 
c. All lab records of sample receipt. 

pn.:paration and analysis. 

I) Sample custody documentation. 
2) Temperature '.56°C for soils. 
3) Aqueous sample preserved to pH<2. 
4) Sample delivery documentation. 

I I Aqueous sample 180 days i r prcscn cd to 
pl 1,2 
2) I lg - 28 lht) s to analysis 

I) F.valua1e down to the LOD. 
2) Ir samph: result is < I Ox contaminant 

conccn11 ution: llug ··t , .. 
3) Sample r..:sult ;;;: 1 Ox contaminanl 

concentnllion: no qualilication 
required. 

I) LCS accep1ance limits 80-120%. method 
requirements (EPA Method 
60 J 0/6020/1470) 
a) %R<80% flag detected results "J" and 
nondetected results ··ur 
b) %R> 120% !lag detected results "J" 
c) %R<10% tlag detected results "J" and 
nondetected results ''R'' 
Quulily all associated samples. 

I) RPD :, 30% ( 11 aters); :, 50% (soils) 
a) If exceeds RPD limit: J quality detects. 
LIJ qualify non detec1s. 
b) If one r.::sult > LOQ and other ND: J­
detections. UJ qualil~ nun det.:cts 
2) ± LOQ for results $ 5x the LOQ 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 1707 

Samples Affected 

All required deli\'erables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 
Samples \1ere preserved with HNOJ to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity \\'US maintained during 
transport. 

The samples were an,ilyzcd 11 ithin 
holding 1in1c, 

Total iron 11·,1s c.kt..:cted in RB-08021 O­
U at u co111.:cntrntio11 or 15.2 ftg/L. 

The LCS/LCSD n.:co, cries "ere \\ ithin 
acceptance limits. 

Sample DUP-0802 I 0-U/F was 
collected as the field duplicate of 
sample GP-10-17-019-U/F. RPDs were 
within acceptance criteria. 

2 ofo 

Qualifications 

/\II associated sampk 
concentrations were 
mon.: than IO times the 
blank conccntrntion: 
therefore. data usability 
is not adversely 
affected. 

Bias 

None 



October 20, 2010 Total and Dissohcd \let.tis h)· l SEI' \ ,1cthod (,020,\ 

Region I Data Review Worksheet Other lnorganics h)· S\I 5310('/25401) 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) MS/MSD acceptance limits arc 80-120% 
(QAl'l'-Worksheet 12-1). 

2) Quality results in the batch or of similar 
type. 

AMEC J qualilkd the 3) If background concentration is >4x spike 
concentration qualification is not required Total iron ( 125%/ 121 %) recoveries in total iron result from 

MS/MSD a) Recoveries< I 0% J quality detects. R 
the MS/MSD performed on sampk GP- sampk GP-10-17-009-

High 
I 0-17-009-U were outside the QAPP U with a Q (MS/MSD 

qualily non detects 
specilied limits. recovery not within 

b) Rtcoveries <80% !lag detected results control) reason code. 
·-rand nondetected results ·'Ur 
c) Recoveries > 120% tlag detected resu Its 
··r 
4)RPD <; 20% 

I ) Acceptance Ii 111 its are 7 5-125%. 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 
The PDS recLweries were within 

Digestion a) Reco,·eries <10°1., J qualify detects. R 
acceptance limits. 

Spike (l'DS) qualify non tktects 
h) Rccmcrks <75% lfog detected 1·csults 
--r and 1Hlntktcc:1cd results .. l I.I" 
cl Rcctl\ cries> 125°-·o llag dctcctcc.l results 
" f' 

I) Once per digestion batch (EPA 6000 

Serial 
series) 

The %D ltlr the SDs performed \\ere 
2) Sl0% ror anal:,tes with concentration 

Dilution 
>50times LOQ 

within acceptance limits. 

3 l %D> I 0% flag detected resulls "r 

I) Jnstrument l\!vel concentrations should :, . . .. . . . be Jess th~ the linear dynamic range . : .. '(tDR}. : 
AMEC J qualifiid these -

a) Qunlil°) detected results 11 ith results \\ith ;,i TR (lracc 

Compound 
concentrations greater than the LDR "J' The laboratory J qualified metal results leYel) reason code. 
2) The reported DL (LOQ) should not be detected between the LOD and the unless they were Estimation 

Quantitation below the lowest ICAL standard LOQ. previously U qualified 
concentration. due to hlank 
a) l'osili\'l: results rq1orh:d abm-c the I.OD conta111in,11ion. 
but below the LOQ should be considered 
estimated and be flagged "f' 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 11707 

3 of 6 

. . 



October 20, 20 I 0 Tot.ti imd Dissoh cd Metals h~ l SEI'.\ :'llcthod (,020,\ 

Region I Data Review Worksheet Other lnorganics hy S:\I 5310C/25~0D 

Project: Shepley's Hill Landfill Supplemental Innstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 4 D" a e ISSO ve dO rgan1c ar . C b on (DOC) b SM 5310C ,y 

Review 
Acceptance Criteria 

Items 

Complete SDG lile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or sample receipt, 
preparation and analysis. 

1) Sample custody documentation. 

coc 2) Temperature :S6°C 
3) Sample delivery documentation . 

Holding Times 
28 days, preserved \\'ith H2S04 to pH<2 

(HT) 

I) Ir smnpk n:sull is < 10:-- rnntaminant 

fllanks 
concentration and bet ,,ecn I.OD and LO(). 
raise result to 1.0() and llal! ··1r· 

( McthoJ. Field. 2) ll'sa111pk· rL'Sult is ·· 10, ClHllaminanl 
J-:quiplll l'n\. rnm:,n1ratiu11 and .ce I.UV llag "Ii" 
Rinsati: . .:le.) 

3) Sample n.:sult :;, I Ox c(lnlaminant 
concentration: no qualification required. 

LCS 
No qualilkalion if n:covcry b.:twccn 90-
l 10%(DOC) 

•Lab Duplicate 
RPO S 2P%, RPO >20% fl&g detected results 
"J" and'nondetected results "UJ". . ... . . 

Field RPO :S 30% when detects for both duplicates 
Duplicates are ~QL for water 

1) No qualification required if recovery 
between 80-120%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 

MS/MSD required 
Qualif) only results in the spiked smnpk. 
(Qualif)' results for samples collected at same 
location but differing depths as well) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO I 1707 

Samples Affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria . 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples ,rere analyzed as per EPA 
Method rcquin:ments. 

I )I )l' 11 a, 1101 dL' lcctcd in i.1 ,,oci,1h:d 
111L·llwd blank . 

LCS n:wwri.:s wen: within 
acccptancc criteria. 

Sample GP- I 0-17-009-U was 
ona\yzcd in .dupJicale by t~e 
laboratory. The RPD was 'within 
acceptarite criteria. · · · 

Sample DUP-080210-U was 
collected as the field duplicate of 
sample GP-10-17-019-U. 171e RPDs 
were \\'ilhin acceptance criteria. 

MS was performed on sample GP-10-
17-009-U. The recovery was within 
acceptance criteria. 

4 of6 

Qualifications 

: 
.. 

' ·. 
'· 

Bias 

. . 
,. 
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Region f Data Review Worksheet Oth~r lnorganics hy s" SJIOC/2S401> 

Project: Shepley's Hill Landfill Supplemental ]nyestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
results with concentrations greater than the 
LOO ·-r 

Compound 
2) The reported LOQ should not be below the 

DOC results ¼ere reported as 
Quantitation lowest ICAL standard concentration. detected above the LOQ. 

3) Positive results repo11ed above the LOD 
but below the LOQ should be considered 
estimated and be flagged 'T 

I) Appropriate method. 
O\'erall 2) Evaluate any analy1ical problems with 
E\'aluation or laboratory results. No anomalies . 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

Table 5. Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Complch: SDG lilc. 
a. Sa111pk data r ,1d .. 1ge im:lud ing c.1se 

1),11 ,1 narrat i, c. ()C data and r,1 11 dala. 
Co111rk1e11L'SS h. Shipp ing and rc:Cl:i, ing d(>L·umcnls . 

c. All lab n:cor<ls of sample rcn:ip1. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

I lulJing Ti111 ..:s 
7 days from sampling to analysis 

(HT) 

I) If sample result is < I Ox contaminant 

llla11b 
concentration and between LOD and LOQ. 
rais..: n.:sult to LO(.) and llag ··Lr 

(Method. Field. 2) If sample result is< I Ox contaminant 
Equipment. concentration and ?. LOQ llag ··u--
Rinsate. etc.) 

3) Sample result ?. I Ox contaminant 
concentration: no qualification required. 

RPO <20% flag detected results ··J" and 
Lab Duplicate nondetected results ··ur 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 1707 

Samples Affected 

.- \II requi red dcli\'c' rahks 11e1·e 
pn:scnt in the data package . 

Cooler temperatures upon arrival 
at Alpha were within acceptance 
criteria. 
The laboratory Sample Rec.:ipt 
and Log-in Checklist indicates 
that sample integrity was 
maintained during transoort. 

Sa111ph:s Ilea..: an.Jl)L..:J as pc r 
EPA Method requirements. 

TSS was not detected in 
associated method blank. 

Sample GP-10-17-009-U was 
analyzed in duplicate by the 
laboratory for TSS. RPO was 
elevated at 93%. 

5 of 6 

Qualifications Bias 

Qualifications Bias 

AMEC J qualilk<l 
the detected TSS 
from sample GP- I 0-
17-009-U with an E Non-Directional 
(poor agreement 
between duplicates) 
reason code. 
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Region I Data Review Worksheet Other lnorganics hy Sl\l S3I0C/2540D 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

AMEC J qualified 
the detected TSS 
result fro m samples 

Sample DUP-0802 10-U was GP-I 0-17-019-U 
Field RPD :S 30% when detects for both duplicates collected as the field duplicate of and its field 

Non-Directional 
Duplicates are ::C:QL for water sample GP- I 0-17-019-U. TSS duplicate Ol IP-

RPD was high al 119%. 080210-U ,, ith an E 
(poor agreement 
between duplicates) 
reason code. 

I) Instrument level concentralions should be 
less than the linear range. Qualify detected 
results with concentrations greater than the 
LOO ''J"' 

Compound 2) The reported LOQ should not be below the TSS \\US reported as detected 
Quantitation 

lowest ICAL standard concentration. above the LOQ. 

3) Positive results reported above the LOO 
but bel<rn the LOQ should be considered 
estimatcJ and he flagged ··r 

1) t\pprnpriah: 111c1hocl. 
(hcra ll 2) Ev,1lua1c ,m, anal:tical problems 11ith 
l·.,,.1lu,.11io11 ol J,.1b01'.1l<> f) rc,u h~. N,, ,llllllll:tli,~. 
Data 3) Evaluat,;: sampling errors - field 

contamination. sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, . 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

,1:.,-. V 
V-v • -..,.. j~ 

Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 1707 

c, of c, 

Alyson Fortune 
Environmental Chemist 
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Region I Data Review Worksheet Other lnorganics h~· t "SEPA 300.0/4!0.-t nnd S:\l 4500:\'113-BH/45011:\O2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/5310C/2320B/2540ll 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
August 3, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were dropped off at Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 3, 2010 by 
Sovereign Consulting and assigned sample delivery group (SDG) number L 1011792 upon receipt. Alpha 
analyzed the samples for the following: total and dissolved metals using United States Environmental 
Protection Agency (USEPA) Method 6020A; total alkalinity using Standard Method (SM) 2320B; chloride, 
sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using US EPA Method 410.4; 
dissolved organic carbon (DOC) using SM 531 0C; ammonia using SM 4500NH3-BH; nitrite using SM 
4500NO2-B; sulfide using SM 4500S2-AD; and, total suspended solids (TSS) using SM 25400. Alpha 
followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field 
sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S I L. e . 1e amp e 1st 
Lab SamplecN.umber· . . ·· 

LI0l 1792-01/02 
LIO I 1792-03/04 
LI0I 1792-05/06 
LIO 11792-07 

Tabl -, S e -· .. amp e a us I St t 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

!\MIT Joh No. 780380000.0300 .**** 
Laboratory S DG: LIO I 1 792 

Sample Date . , · . . Field· IO 

08/03/2010 GP-10-11-039-F/U 
08/03/2010 GP-10-11-049-F,'U 
08/03/2010 DUP3-0803 I 0-F/U 
08/03/2010 RB2-0803 10-U 

Preservation Sample Receipt 
Tempe.-atu re 

As required by 
One sample cooler was 

method 
received on 08/03 /20 I 0 
at a temperature of :! 0 C. 

I of 11 

Comments .- -

MS/MSD . .. 

Field Duplicate of GP-I 0-11-049-F/U 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive LI0l1792 
Westborough, MA 01581 
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Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/.:IIOA and s,1 .:1500'\'113-811/4500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1500S2-.\D/53IOC/2320B/25-UID 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals by USEPA 6020A 
Review 
Items 

Data 
Completeness 

coc 

Acceptance Criteria 

I l Complete SDG tile. 

a. Sample data package including case 
narrative. QC data and raw data. 

b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

l) Sample custody documentation. 

2) Temperature S:6°C for soils. 

3) Aqueous sample preserved to pH<2 . 

4) Sample delivery documentation. 

I) Aqueous sample 180 days if prescn cd lo 
I Inkling Time pl-1<2 

Blanks 
(Method, 
Field, 
Equipment, 
Rinsate, .etc.) 

Laboralory 
C'onlrnl 
Sample/ 

Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 

Recovery 

2) I lg - 28 da:,s lo anal)sis 

1) Evaluate down to the LOO. 
2) If sample result is <I Ox contaminant 

concentration; flag --u•· 
3) Sample result ~IOx contaminant 

concentrµtion; no qµalit}cation 
required. . . . 

I) LCS acceptance limits 80-120%. method 
requirements I Fl'/\ Method 
60 I 0/6020/7470) 
a) %R<80% flag detected results ··rand 
nondetected results --ur 
b) %R>l20% tlag detected results ··r 
c) %R<l0% flag detected results 'T' and 
nondetected results "'R'" 

Qualify all associated samples. 

AMEC .lob No. 780380000.0300.**** 
Laboratory S DG: LIO I I 792 

Samples Affected 

All required deli\'erables were present 
in the data packagt:. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 

Samples were preserved with HN0 3 to 
pl-1<2. 

The Chain of Custody is intact. 

The laboratory Smnple Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
trnnspon. 

The samples wcrc analyzcd \\ ithin 
hulding ti1m: . 

Tolal aluminum (2.91 µg/L) and total 
iron ( 9.87 pglL) m:re detected in the 
mcllrnd blank associated II ith the 
analysis or samples from !his SDG. 

Total uluminum l4.07 µg/L), tolal 
arsenic (0.17 ftg/L), total calcium (19 
·µg/L), total chromium (0.22 µg/L), total 
iron (9.89 µg/L) and tot'al manganese 
(0.47 µg/L) were detected in rinsate 
RB2-0803 I 0-U. 

The LCS/LCSD reco\'eries were within 
acceptance limits. 

2 of 11 

Qualifications 

T he associatl:d sample 
conccntrat ions II ere 
mon: than IO times the 
blank concentrations: 
therefore. data usability 
is not adversely affected 
hy the hi an k rcsu Its. 

AMEC did not-qualify 
any rinsate blank 
detections due to 
method blank 
concentrations. 

Bias 

None 
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Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410.4 and SM 4500~113-811/4500:\O2-B/ 

Project: Shcpley's Hill Landfill Supplemental Investigation 4500S2-.. \D/53I0C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

1) RPD s; 30% (walt:rs): s; 50%(soils) 

Field 
a) If exceeds RPO limit; J qualify detects, 

Duplicate 
UJ quality non detects. 

RPD 
b) If one 1esult > LOQ and other ND; J-
detections, UJ quality non detects 

2) ± LOO for results~ 5:x the LOQ 

I) MS/MSD acceptance limits are 80-120% 
((.)APP-Worksheet 12-1 ). 
2) Qualil~· results in the batch or of similar 
type. 
3) If background concentration is >4:x spike 

MS/MSD 
concentration qualification is not required 
a) Recoveries < I 0% J qualiti detects. R 
qua Ii fy non detects 
b) Recoveries <80% flag detected results 
··r and nondetected results ··ur 
cl Reco\ eries > 120°1., 11ag deti::cted results 
··r· 
➔ )RPI) s 20% 

I l ,\cccr1arn:c limits arc 75- I 25"•i,. 

2) (Jualili rc,mhs in lhc ba1ch '11 ul"si111ila1 
type. 
3) If background concentration is >4x spike 

Posl com:cntra1io11 qualification is 1101 rcquin:u 
Digestion a) RecO\cries < 1()% J qualil~, detects. R 
Spike (PDS) quality non dett:cts 

b) Recoveries <75% flag detected results 
··r and nondetccted results ··ur 
c) R~coveries > 125% flag detected results 
"'F' 

1) Once per digestion batch (EPA 6000 

Serial 
series) 
2) :SIO¾ for analytes with concentration 

Dilution 
>50times LOQ 
3) %D> 10% tlag detected results •·r 

I) Instrument level conccntrntions should 
be less than the linear dynamic range 
(LDR). 
a) Qualify detected results with 
concentrations greater than the LDR ·r 

Compound 
2) The reported DL (LO()) should not be 

Quantitatiun below the lowest [CAL standard 
concentration. 
a) Positive results reported above the LOD 
but below the LOQ should he considered 
estimated and be flagged ·-r 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl 1792 

Samples Affected Qualifications Bias 

AMEC J qualilied the 
S~mple DUP3-0803 I 0-U/F "as delccted total 
collected as the field duplicate of magnesium result from 
sampk GP- I 0-11-049-U/F. RPDs v.ere samples GP-W-11-049- Non-
v1 ithin acceptance criteria, except for U and DUP3-0803 I 0-U Directional 
total magnesium which had an RPD or with an E (poor 
31%. agreement between 

duplicates) n::ason code. 

Total iron (20%/40) recoveries in the 
MS/MSD performed on sample GP-10- The background 
11-039-U were outside the QAPP concentrations of all 
specitied limits. analytcs that are outside 

(.)APP-specified limits None 
Dissolved iron (200%10%) recoveries were more than 4:x the 
in the MS/MSD performed on sample spike concentration. 
GP- l{J-11-039-F were outside QAPP-
spccilied limits. 

The l'DS rei:1werk:s \\en: "ith in 
acceptance limits. 

I . . 
; 

The %D for the SDs performed were 
within acceptance limits. 

AMEC J qu~lified these 
results with a TR (trace 

The laboratory J qualified metal results level) reason code, 
detected between the LOD and the unless they were Estimation 
LOQ. previously U qualified 

due to blank 
contamination. 

3 of 11 

. . 



amec 
October 20, 2010 Total .ind llissolnd .\lctals h) l'SEl'A .\lcthod C,020 .. \ 

Region I Data Review Worksheet Other lnorg,inics hy l'St:PA 300.0/-HflA amt S.\I 4500'.11113-IUl/4500'.'1O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-.\D/S3lflC/2320B/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

Samples GP-10-11-039-U/F. GP-10-11-
1) Appropriati: method. 049-Uff rind DUl'3-0803 I 0-F/U ha1 c 

O,·i:rall 2) Evaluate any analytical problems with elevated detection limits for all analytes 
No qualification 

Evaluation of laboratory results. due to the dilutions required by the high 
warranted . 

None 
Data 3) Evaluate sampling errors - field concentrations of target analytes. The 

contamination, sample hold times. requested reporting limits were not 
achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alka inity by Stan ar et 0 d d M h d 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG lile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records orsampk receipt. 
preparation and analysis. 

I J Samrk ~uslod;- docu111cn1u1ion. 
coc :n Temperaturo.: :S6°C 

3) Sampk delivery documt:ntalion. 

Holding Times 14 days. preservation not required (EPA 
(IIT) Method 23208) 

' .1) If sample result-is <10x contaminant -
'Bla.nks 

; concentr~tioo and between LOD and LOQ, 
·raise ~esult to 'LOQ end flag "tJ" . · . .. 

(Method. Field, 2) If sample result is < I Ox contaminam 
Equipment, concentration and <! LOQ flag ··u•· 
Rinsate, etc.) 

3) Sample result <!l0x contaminant 
concentration: no qualification required. 

No 4ualilirntinn ii' rCClll Cl) b.:t 11 ccn KO-
115% 
a) %R<80% tlag detected results ··J" and 

LCS nondetected results ·'UJ" 
b) ¾R > 115% !lag detected results ··r 
c) ¾R < 10% t1ag detected results ·-rand 
nondetected results "R'" 

Lab Duplicate 
4% ::,RPO, RPO >4% tlag detected results "J" 
and nondetected results ·•ur 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl 1792 

Samples Affected 

All required deliverables were present 
in the data puckagc. 

Coulcr 10.: 1111h:ra1u10.:s upun arri, ..ti ,11 
.\lrh,1 110.:ro.: 11 i1hi11 ao.:cq11a11..:o.: 
..:ritcl' ia. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity \\'as maintain.:d 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

.. :• 

Total alkalinity II as not detected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

Sample GP-10-11-039-U was 
analyzed in duplicate for total 
alkalinity. RPO was within 
ac~eptance criteria. 

4 of 11 

Qualifications Bias 

.. . . 

I 
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Region I Data Review Worksheet Other lnorgimics hr t·s..:rA 300.0/-U0.4 nnd S:\l .t500'\113-Bll/4500'\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .t500S2-.\U/53toC/2320H/25.tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

Field RPD :5 30% when detects for both duplicates A field duplicate ,,·as not submitted 
Duplicates are 2:QL fc.lr water for this analysis. 

I) No qualilicntion required if recovery 
between 86-1 16%. 
2) If background concentration is greater th,m 
4x the spike concentr;ition qualification is not 
required 
%R< 86% flag detected results ··rand MS was performed on sample GP-10-

MS/MSD nondetected results ··ur 11-039-U. % Recovery was low at 
%R > I I 6% flag detected results "J" 54%. 
%R<IO% tlag detected results ·'J" and 
nondetccted results .. R .. 
Qua Iii)' only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Compound 
Positive results n:portcd above the LOD but Total alkalinit) \\'as detected in all 

Quant it at ion 
t,elo\\ the LOQ should he i:onsi<krcd assm:iated sampi<:s al concentrations 
estimated and he !lagged ".I" ahmc lhe LOQ ol'2.0 mg/ L. 

I J t\ppropriatc lllL'thod . 
(hernll 2) L, alual, an: anal: tical problems\\ ilh 
EYaluation of labnratory n:sults. No anomalies. 
Data 3) Evaluute sampling errors - field 

contamination. sample hold times. 

T bl 5 N"t t Chi "d a e 1 ra e, on e,an u a e ►y d S If t b USEP A 300 0 
Review 

Acceptance Criteria 
Items 

.. . Compl~te SDO file . 
a. Saniple data package including case 

Data narrative, (..JC data and nm data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :<::6°C 

3) Sample delivery documentation. 

AMEC Joh No. 7!!0380000.0300.**** 
Laboratory SDG: LIO 11792 

Samples Affected 

.. 
All required deliverables wen: present 
in the data package. 

('poler temperatures ur1rn arrival al 

Alpha were within acceptanct! 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

5 of 11 

Qualifications Bias 

AMEC .I qualilicd 
the dctectt:d total 
alkalinity result 
from sample GP-

Low 
I 0-1 1-039-U with a 
Q (MS reco, er) not 
within control) 
reason code. 

Qualifications Bias 

.· , 



ameC 
October 20, 2010 Total and Dissoln1I Metals h_y l'SEP,\ \lcthod <,020,\ 

Region I Data Review Worksheet Other lnnrganics hy l'SEPA 300.0/410A and S:\I 4500~113-811/4500:".02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) 28 days, preservation not required 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(Nitrale-N)(EPA Method 300.0) 

I) If sample result is < IOx contaminant 

Blanks concentration and b<!l11cen LOD and LOQ, 

(Method. raise result lo LOQ and flag '•U" 

Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and ~ LOQ flag ··u--
Rinsatc. clc.) 3) Sample result~ I Ox contaminant 

concentrntion: no qualilication n:quircd. 

I) No qualification if recovery between 90-
110% 
a) %R<90% !lag uekcted results '·rand 

I.CS nondetected n:sults --ur 
b) %R > 110°1., llag detected results --r 
c) "i,R < 10% llag detected results --rand 
nondl·lcclcu rcsulls --re 

I) Chloride RPO < I 8'i✓.,: 
Lab Duplicate 2) Nitrate RPD < 15%: 

3) Sullalc RPD <20% 

Field I) RPD :S 30% when detects for both samples 
Duplicates arc :=:: LOQ for water 

.. 
.. 1) No qualificati(!_n req1:1i~ect if rec~>Very,-.. ,, 

between 40-151 % for chloride, 80-122% for 
nitrate, and 60-140% fell sulf'ah.:. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualif~ result,; fi11 sampks ctlllccll.:d al same 
locution but differing depths as well) 

Compound 
Positive results n:ported abol'e lhe LOD but 

Quantitation 
below the LOQ should be considered 
estimated and be flagged .. .,.. 

AMEC Joh No. 780380000.0300.***'" 
Laboratory S DG: LIO I 1792 

Samples Affected Qualifications Bias 

AMEC J qualified 

The samples were analyzed and 
the dt:lected nitrate 
result from sample 

preserved as per EPA Method 
GP-10-11-039-U Low requirements. except for nitrate in 
with an H (holding 

sample GP-10-11-039-U. 
time exceeded) 
reason code. 

Analytes 1\ere not detected in the 
method blank associated with the 
analysis of samples from this SDG. 

LCS recoveri.:s 11 ere 11 ithin 
ac1xplance crilena. 

Sample CiP-10-11-039-l! was 
analyzed in duplicate h) the lah. 
RPDs were \I ithin acccplancc criteria. 

A lield duplicate was not submitted 
for this anal) sis. 

' •' .. . .. .. -

MS/MSD was performed on sample 
GP-10-11-039-U. The recoveries 
were within acceptance criteria. 

The nitrate results from samples OP-
AMEC J qualified 

10-11-039-U and GP-10-11-049-U 
these results with a 

were detected and reported between 
TR (trace level) 

Estimation 
the LOO and the LOQ. These resu Its 
were J qualified by the laboratory. 

reason code. 

c, of 11 



amec · 
October 20, 2010 Tot.ii am.I Dissolnd .\lct.1ls l>J l SEP,\ ,\-lcthod (,020A 

Region I Data Review Worksheet Other lnorganics by l'SEPi\ 300.0/-IIOA and S:\I 4:'i0ONll3-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-.. \D/53I0C/2320B/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualilica tions Bias 

I) Appropriatt: method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory n:slllts . No anomalies. 
Data 3) Evaluate sampling errors - lidd 

contamination. sample hold times. 

T bl 6 A a e . mmoma, 1 n e, an u I e 1y an ar e 0 s - - -d S lf'd b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrutive. QC data and raw data. 
Completeness b. Shipping and rece il'ing documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sampk custoJ) documentation. 
COC 2) Tcmpcratur~· ::,:6°(' 

3) Sampk ddi1c r) dm:umcntation. 

I) 28 days_ preserved with I 12SO4 to pl-1<2 
(A1111111>nia) 

Holding Times 2) 48 hours. chemical preservation not 
(HT) required (Nitrite) 

3) 7 days. preserved w/ zinc acetate and 
NaOH (Sulfide) 

: I) .If.sample ~esult is < tOx contaminant 

Blanks 
-c.ohci:ntration and between LOP and LOQ, 
· raise result to LOQ and flag "U" · · · 

(Method. Field. 2) 1rsa111ple rt:sult is , )Ox contaminant 
Equipment, concentration and ;;: LOQ flag ··u'· 
Rinsate, etc.) 

3) Sample result 2'.I0x contaminant 
concentration: no qualification required. 

Nu q11al il i,,1t iu 11 il' n.:rn1c1) bct\\..:c11 80-
LCS 120% for ammonia, 90-110% for nitrite, and 

75-125% for sulfide. 

Lab Duplicate I) Rl'D~20% 

Field 
I) RPO ~ 30% 

Duplicates 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 1792 

Samples affected Qua Ii fications Bias 

All requi red deliverables were present 
in the data package. 

Cooler temperatun:s upon arrirnl at 
/\lpha \\'ere within acceptam:c-
crit..:ri a. 
The l,1horahH) ,;.1111plc n:ccipt and Ing 
in chcd.li st indicates that sa111p k 
intq: rit) 11 :1, maintaim:d du1 in l,'. 
transport. 

The sam ples \\cre analyzcd and 
preserved as per EP A Method 
requirements. 

... 
. . .. .. 

No analytes detected in the method 
blanks. 

LCS n:covcrics \\ ere within 
acceptance criteria 

Sample GP-10-11-039-U was 
analyzed in duplicate for ammonia. 
nitrite. and sulfide. The% RPDs 
were within acceptance criteria. 

A field duplicate was not submitted 
for this analysis. 

7 of 11 
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October 20, 2010 Total ,1ntl l>issohcd .\lcl11ls h) l SEP,\ .\lcthod <,020.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEI'.-\ 3ll1UI/-HOA anll S!\I "5ll0~113-Bll/"501l"i02-I~/ 

Project: Shepley's Hill Landfill Supplemental Investigation "51lllS2-.\D/531llC/2320B/25"0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) No qualilication required if recovery 
AMEC UJ bct\1ec.:n 80-120°/c, (ammonia). 85-115% 

(nitrite). and 75-125% (sulfide). qualitied the.: non-

2) If background concentration is greater than MSs were performed on sample GP- detect sultide result 

MS/MSD 4x the spike concentration qualification is not I 0-11-039-U. The recoveries \.I ere from sample GP-
Low 

required within acceptance criteria. except for l0-11-039-U with a 

Qualit~· only results in tht: spiked sampk. 
sulfide which n:covcrcd low at 71%. Q (MS recovery 

not \vithin control 
(Qualil) rcsults for samples collected al same limits) re<1son code. 
location but differing depths as well) 

Compound 
Positil'e results reported above the LOD but No positil'e results reported between 

Quantit<llion 
below the LOQ should be considered LOD and LOQ. 
estimated and be !lagged ·-r 

I) Appropriate mdhod. 
Over.ill 2) Evaluate any analytical problems 11 ith 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors- licld 

contamination. sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 53IOC 

Review 
Acceptance Criteria 

Items 

Complctc SDG tik. 
a. Sample data package induding case 

Data narrative. ()C data and rm\ data. 
Completeness h. Shipping and receiving documents. 

c. All lab records of sample receipt, 
.. preparation and analysis. 

. . ~ 

I) Sample custody documentation. 
coc 2) Temperature -:c6°C 

3) Sample delivery documentation. 

Holding Times 28 days, preserved \I ith I 12SO4 to pH<2 
(HT) 

I) If sample result is <I0x contaminant 

Blanks 
concentration and het\H!ell LOD and LOQ. 
raise result to LOQ and !lag ·'tl" 

(Method, Field, 2) If sample result is <!Ox contaminant 
Equipment. concentration and ~ LOQ flag ··u'· 
Rinsate, etc.) 

3) Sample result ~!Ox contaminant 
concentration; no qualitication required. 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LI O I I 792 

Samples Affected Qualifications Bias 

All required deliverables ,Vere present 
in the data package, 

. . 
: 

·cooler temperatures upon arrival at ••• I ... 
Alpha 'were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
durin~ transport. 

Samples were anulyzed as per EP/\ 
Method requirements. 

COD and DOC were not detected in 
associated method blanks. 

8 of 11 
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October 20, 2010 Total and Dissohcd :\lctals h~ l SEPA :\lcthotl (1020.\ 

Region I Data Review Worksheet Other lnorgunics hy l'SEPA 300.0/-110.-:1 and S:\I -1500~113-Hll/-1500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-.-\D/53I0C/2320B/25-I0ll 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

LCS 
No qualilication if recovery between 95- LCS recoveries were within 
105% (COD) and 90-110% (DOC) acceptance criteria. 

Sample GP-10-11-039-U \.\as 

Lah Duplicate 
RPD 5 20%, RPD >20% flag detected results analyzed in duplicate by the 
"J'' and nondetected results ··ur laboratory. RPDs were within 

acceptance criteria. 

Field RPD ::= 30% when d..:tccts for both duplicates A lit:ld duplicate was not submitted 
Duplicates are c:QL for water for these analyses. 

I) No qualification required if recovery 
between 80-120%. 

MS for COD was performed on 2) If background con central ion is greater than 
4x the spike concentration qualification is not sample GI'- I 0-11-039-U and the MS 

MS/MSD required for DOC ,vas performed on sample 

Qualify only results in the spiked sample. 
GP-10-11-049-U. The recoveries 

(()ualily results for samples collected al same 
wen: within acceptance criteria. 

location hut differing tkpths as well) 

I) l11strn111c·11 t k, cl ,om:.:111ra1ions should be 
kss than 1hc lin.:,1r ran_t!e ()u,1lil~ tlclc,h:d 
results ,1 ith ,onc.:n11atillns greater than the 
LOD ··r 

Compound 2) The reported LO() should not he hclo,1 the COD and DOC results were rcportc.:d 
Quanlilation lm1 esl IC A I . stanua rd conccnlralion. as dt'lccted aho,c the LOO. 

3) l'ositi\c n:sults n.: ported above the LOO 
but below the LOQ should be considered 
estimated and be flagged ·-r 

I) Appropriate method. 
,Overall 2) Evaluate any anal)tical problems-with 
~valµation of laborai?i-Y results. · ~~ ¥)Omalies, '· 
Data 3) Evaluate sampling err~rs - field 

contamination. sample hold times. 

Table 8. Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and n:ceiving documents. 

c. All hih n:cords or sample receipt. 
preparation and analysis. 

AMEC Job No. 780380000.0300.***" 
Laboratory SDG: LIO 1 1792 

Samples Affected 

All required deliverables were 
present in the data package. 

'! of 11 

Qualifications Bias 
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Qualifications Bias 
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October 20, 2010 Total and l>issoh cd ,\lctals h) l SEl'A \ ·lcthod <,020.\ 

Region I Data Review Worksheet Other lnorganics hy l 'Sl~Pi\ 3011.11/-Ull.4 and S:\I -tS00l\113-Bll/45110:'1O2-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation -t500S2-.\D/53I0C/2320B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 
coc 2) Temperature :-S6°C 

3) Sample delivery documentation. 

Holding Times 
7 days from smnpling to analysis 

(IITJ 

I) If sample result is < !Ox contaminant 

Blanks 
concentration and between LOI) and LOQ, 
raise result to LOQ and tlag ·-u·· 

(Method. Field. 2) Ir sample result is < I Ox contaminant 
Equipment. concentration and 2'. LOQ llag "u·· 
Rinsate. etc.) 

3) Sample result 2'. I Ox contaminant 
concentration: no qualilication required. 

I.ah Dupli1::11c 
RPO <20'½, llag dctcclcd results ··rand 
nondeh:cted results··\ IJ" 

Field Rl'D '.S 30% when Jdcds for both duplicates 
Duplicates are :c:QL for water 

I) lnstrumenl level concentrations should be 
less than the linear range, Qualify detected 
results with concentrations greater than the 
LOO "f' 

Compound . · 2) The reported LOQ should not be below the 
Qu;mtitation lowest ICAL standard concentration, 

3) Positive results repo11ed above the LOO 
but below the LOQ should be considered 
estimated and be flagged ·T 

I) Appropriate method. 
01 crall 2) Evaluate any analytical problems with 
balu.ition or laboratory n::sults. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO I I 792 

Samples Affected Qualifications Bias 

Cooler temperatures upon arri,·al 
at Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity was 
maintained during transport. 

Samples 11ere analyzed as per 
EPA Method requin:1m:nts. 

TSS was not detected in 
associated method blank. 

Sample (ii'- I 0-1 1-049-11 was 
analyzcd in duplieatc- b) the 
lahora111r~ liw TSS. RPD11as 
11 ithin acccplant:c critc ri .i . 

A liclJ duplicate 11as nol 
submitled for lhis anal}sis. 

TSS was reported as detei.;ted ~ 

above the LOQ . . .. , .. 

Sample GP-10-11-049-U has an 
dc\'atcd detection limit due to the 

Nn qualilicalinn 
Jilutions rcquireJ. ·1 he requcsted None 
reporting limits were not 

warranted. 

achieved. 

10 of 11 
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October 20, 2010 Tot.ii and llissohl.'d :\lrtals by l :SEPA Method 6020,\ 

Region I Data Review Worksheet Other lnorganics hy t'.Sl-:l'A J00.0/-1111.-t and S:\I 4500~113-Hll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .t500S2-.\D/53I0('/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report , please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

J,;,.,,. ~ 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 11792 
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Alyson Fortune 
Environmental Chemist 
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October 21, 2010 Total 11ntl Dissoln d \lct11ls hy l 'SEI'.\ :\lcthml (,020 .-\ 

Region I Data Review Worksheet Other lnor~anics hy S:\I SJIOC/2:5.401) 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 13 water samples (including 1 rinsate blank and 2 field duplicates) collected 
on August 2-3, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were dropped off at Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 3, 2010 by 
Sovereign Consulting and assigned sample delivery group (SDG) number L 1011805 upon receipt. Alpha 
analyzed the samples for the following: total and dissolved metals using United States Environmental 
Protection Agency (USEPA) Method 6020A; dissolved organic carbon (DOC) using Standard Method (SM) 
531 OC; and, total suspended solids (TSS) using SM 25400. Alpha followed the Department of Defense (DoD) 
Quality Systems Manual (QSM).' Version 4.1 . The associated field sample identifications (IDs) and Alpha 
sample IDs are presented in Table 1 . 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 5. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplementa1 

Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S I L' e IC amo e 1st 
Lab Sample Number Sample Date 

LIO! 1805-01/02 08/02/2010 
LIO I J.805-03/04 - . 08/02/2010 
LIO 11805-05/06 0~/02/20 l 0 . 
LIO I 1805-07/08 08/02/2010 
LIO 11805-09/ 10 08/03/2010 
LI0l 1805-11 / 12 08/03/2010 
L1011805-13/ 14 08/03/2010 
L I0l 1805-15/ 16 08/03/2010 
LI0l 1805-17/18 08/03/20 I 0 
LI0l 1805-19/20 08/03/2010 
LI0I 1805-21/22 08/03/2010 
LIO I 1805-23/24 08/03/2010 
LI0l 1805-25 08/03/2010 

AMIT Joh No . 780380000.0300.**** 
Laboratory SDG: LI0l 1805 

Field ID 

GP-l 0-17-039-F/U 
GP-10-17-049-F/U 

.. . GP-10-17~056-F/U 
GP- I 0-18-007-F/U 
GP- 10-18-017-F/U 
GP- I 0-18-027-F/U 
GP-I 0-18-037-F/U 
GP-I 0-18-047-F/U 
GP- I 0-19-009-F/U 
GP-I 0-19-01 9-F/U 
DUP-080310-F/U 

DUP2-080310-F/U 
RB-080310-U 

I of? 

Comments 

-

MS/MSD 

Field Duplicate ofGP-10-18-027-F/U (Metals Only) 
Field Duplicate of GP-I 0-19-009-F/U (Metal s Only) 
Rinsate Blank 



; 

amec 
October 21, 2010 Total anti llissoh cd :\Ictals tn l SEI'.\ '1cthotl 6020,\ 

Region I Data Review Worksheet Other lnorganics hy SM 53HIC/25-I0D 

Project: Shepley's Hill Landfill Supplemental Innstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S a e amp e a us I St t 

Data Validation Matrix Preservation Sample Receipt Laboratory SDG Number Level Temperature 

Data Quality 
Two sample coolers 
were received on Alpha Analytical 

Review using 
Aqueous 

As required by 
08/03/2010 at 8 Walkup Drive 

Automated Data method 
Review (ADR) 

temperatures of2.2°C Westborough, MA O I S 8 I 
and 3°C. 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I a e . oa an dD' ISSO ve eas 1y d M t I b USEPA 6020A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lah records orsampl.: receipt. 
preparatinn and analysis. 

I) Sample custod) documcntation. 

2) Tempcrnturc ::;6°C for soils. coc 
3) Aqueous sample prcscn cd to pl-1<2. 
4) Sample delil'ery documentation. 

I) Aqueous sample 180 days if preserved to 
Holding Time pH<2 

2) Hg -. 28· days to analysis . 

I) Evaluate down to the LOD. 
Blanks 2) If sample result is< I Ox rnntmninant 
lrv'lctho<l, concentration; flag ·-u·· 
Field. 

3) Sample result ;;,:J0x contaminant 
Equipment, concentration; no qualification 
Rinsate, etc.) required. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 11805 

Samples Affected 

All rt:quired deliverahles were prest:nt 
in thc data package. 

C'nllk:r l..:11111c: ra1un.:s upon nrri, nl al 
i\lpha m.:rc \\ilhin acceptance criteria. 
Sampks 11cre prcsen e<l with I )NO, to 
pl-1<2 . 
The Chain nfCustody is intact . 
Thc luhor.ilory Sample Receipt and 
Log-in Ch-:cklist indicat..:s that sample 
integrity \\'as maintained during 
transport. 

The. samples ~er~ analyze~ within 
holding time. .. 

Total iron (9.87 µg/L) was detected in 
thi.: nn:thod hl~nk assnciah:d II ith the 
analysis of sampks from this SDG. 

Total iron ( 13.3 µg/L) was detected in 
rinsate RB-080310-U. 

2 of7 

Qualifications 

The associated sample 
concentrations were 
more than 10 times the 
blank concentrations; 
therefore. data usahility 
is nol .iJ,i.:rsd) alkd..:J 
by the blank results. 

AMEC did not qualify 
any rinsale blank 
detections due to 
111,;:thod blank 
concentrations. 

LIOll80S 

Bias 

' 
. . .. . . 

None 
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October 21, 2010 Tot:11 .inti llissoh cd .\lctlils hy l"SEI'.\ :\lcthotl <,020.\ 

Region I Data Review Worksheet Other lnorg.inics hy S:\I S310C/2S-tOD 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Laborntory I) LCS acc.:ptance limits 80-120%. method 
Control requirements (EPA Method 
Sample/ 60 l0/6020/74 70) 
Laboratory a) %R<80% tlag detected results ·T and 
Control nondetected results "Ur 
Sample b) ¾R> 120% flag detected results "'J" 
Duplicate c) %R<I0% flag detected results ··rand 
(LCS/LCSD) nondetected results "R'" 
Recovery Quality all associated samples. 

I) RPD s 30% (waters); s 50% (soils) 
a) If exceeds RPD limit; J quality detects, 

Field UJ qualify non detects. 
Duplicatt: 

b) If one result > LOQ and other ND: J. 
RPD 

detections. UJ quality non detects 

2) ± LOQ for results s 5x th.: LOQ 

I l MS/MS() acceptmm: limits nre 80-120°,/, 
(()APP-Worksheet 12-1 ). 
2) ()ualif~ resuhs in the hatch ur 11fsi111ilar 
tyre. 
3) If background concenlralion is '➔, spike 
concentrution qualitication is not required 

MS/MSD a) Recoveries < 10% J qualil"y detects. R 
qualily non de1cc1s 
bJ Recoveries <80% tlag dctcclcd results 
··rand nondetected results ;·ur 
c) Recoveries> 120% flag detected results 
··r 
4)RPD s 20% 

l)_Acceptance lir~its ar~JS-.145%. 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 

Digestion a) Recoveries <I 0% J quality detects. R 
Spike (PDS) quolify non delt:cls 

b) Rccm.:ries ..:: 75% !lag Jete<.:tcJ r..:suhs 
··rand nondetected results ··ur 
c) Recoveries > 125% flag detected results 
"J" 

I) Once per digestion batch (EPA 6000 

Seri.ii 
series) 
2) :SIO¾ for analytes with concentration 

Dilution 
>50times LOQ 

3) %D>IO¾ tlag detected results '-J" 

AMEC Job No. 780380000.0300.**** 

Laboratory S DG: LIO I I 805 

Samples Affected Qualifications Bias 

The LCS recoveries \\ere within 
acceptance limits. 

Sample DU P-080310-U/F \1 as 
collected as the field duplicate of 
sample GP-10-18-027-U/F. Sample 
DUP2-0803 I 0-U/F was collectt:d as the 
field duplicate of sample (iP-10-19-
009-U/F. RPDs were within acct:ptance 
criteria. 

"I he· hackgrnund 
Total iron (0'\'o/40'¾,) n.:..:mcrics in th.: con1.:cntrations of all 
MS/MSD r..:rformed on sample GP-10- anal) t1.:s that ure outside 

None 
18-037-l I \I ere outside the QAPP QAPP-srceilicd limits 
srecified limits. w.:n.; more than 4x the 

spike concentration. 

. ' 
•· 

A PDS was not performed. since all MS 
recoveries with background 
concentrations <4x the spike 
wncrnlralion. \\ere l\'ithin crikri:1. 

The %D rur the SDs perlo1mi::d \1e1e 
within acceptance limits. 

J of 7 
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October 21, 2010 
Region I Data Review Worksheet 

amec· 
Totitl and Dissoh tnl \lctals hy l'SEP.\ :\lethod 6020,\ 

Other lnorganics hy S:\I 53IOC/25-'0D 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Instrument level concentrations should 
be less than the linear dynamic range 
(LDRJ. AMEC .I qualified these 
a) Quality detected results with results with a TR (trace 

Compound 
concentrations greater than the LOR ··J" The laboratory J qualified metal results level) reason code, 
2) The repo11ed OL (LOQ) should not be detected between the LOO and the unless they were Estimation 

Quantitation below the lowest ICAL standard LOQ. previously lJ qualified 
concentration. due to blank 
a) Positive results reported above the LOO contamination. 
but below the LOQ should be considered 
estimated and be flagged ·'.J" 

Samples GP-10-17-039-U/F, GP- I 0-17-
049-lJ/F. GP-10-17-056-U/F. GP-10-

I) Appropriate method. 18-017-lJ/F. GP-I 0-18-027-U/F. GP-
10-18-037-U/F. GP-I 0-18-047-U/F. 

Overall 2) Evaluate any analytical problems with 
and DUP-080310-F/U have elevated No qualification 

Evaluation of laboratory results. 
detection limits for all analytes due to warranted. 

None 
Data 3 l Evaluate sampling errors - field the Jilutions required by the high 

contamination. sample hold limes. concentrations of target analytes. The 
r..:questcJ r.:poning limits were not 
,1chicn:d. 

Note: The laboratory is reporting the Method Detection Limit (l\1DL) as the Limit of Octertion (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

T bl 4 D" a e . ISSO ve dO rgantc ar . C b on (DOC) b SM 5310C ,y 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 

a. Sample data package including case 
Data f)arrative, .QC data and raw·data. 

Completeness b._Shipping and n;:ceiyjng documents. 
c. All lah records of sample receipt. 

preparation and analysis. 

I) Sample custody documentation. 

enc 2) Tc1nper,1lun: <::6°C 
3) Sample delivery documentation. 

AMEC Job No. 780380000.0300.**** 

Laboratory S DG: LIO I 1805 

Samples Affected 

.. Al I, required_ d\:li verables: were-present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 

The lahoralnr~· Sample Receipt .ind 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

4 of7 

Qualifications Bias 
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ameC 
October 21, 2010 Tot:11 and Dissolnd ,1c1als hy lSEI'.\ \lethod <,020,\ 

Region I Data Review Worksheet Other lnorganics hy S:\I 5310C/25-'0D 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Holding Times 
28 days. preserved with H2SO4 to pH<2 (HT) 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOO and LOQ. 
raise result to LOQ and !lag ··u--

( Method. field, 2) If sample result is< I Ox contaminant 
Equipment. concentration and 2: LOQ tlag ··u·· 
Rinsate, etc.) 

3) Sample result 2: I Ox contaminant 
concentration: no qua I itication required. 

I.CS 
No qualilication if recon:ry between 90-
110%. 

Lab Duplicate 
Rl'D C:: 20%. Rl'D >20'\i, llag tktcct..:d results 
··r and non(ktectcd results "I Jr 

Field RPO :S 30% when detects for both duplicates 
Duplicates are ~QL for water 

, I) No qualification·required if recovery. . . 
between 80-120% . . 
2) If background concentration is 'greater than 

MS/MSD 
4x the spike concentration qualitication is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
results with concentrations greater than the 
LOO ·T 

Compound 2) The reported LOQ should not be below the 
Quantitation 

lowest IC AL standard conc.:ntration. 
3) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated and be !lagged 'T 

/\MIT Job No. 780380000.0300.**** 
Laboratory S DG: LIO 1 1805 

Samples Affected Qualifications Bias 

AMEC J qualified 
the detected DOC 

Samples \\ere analyzed as per 
results for samples 
GP-I 0-17-039-U. 

Standard Method requirements. 
GP-I 0-17-049-U, 

Samples GP-10-17-039-U. GP-10-17-
GP- I 0-17-056-U, Low 

049-U. GP-10-17-056-U, and GP-10-
18-007-U were filtered at the lab past 

and GP- I 0-18-007-
U with an 1-1 

the recommended 24 hours. 
(holding time 
exceeded) reason 
code. 

DOC was not detected in associated 
method blanks. A filter blank was 
initially prepared but the batch 

No qualification 
None 

required re-analysis und insufficient 
11 arrnnted. 

volume remained for the re-analysis. 

LCS recmwics m:n: within 
acccplunct: criteria. 

,\ sample from a di ITcrcnl SD( i II as No qualilications 
None 

analyzed in duplicak. are 111:cessary. 

A field duplicate was not submitted 
for this analysis. 

.. •, . :, 

The MS \\"as pcrforn1cd on a sample 
from a different SDG. The recoveries 

No qualitications 
None 

were within acceptance criteria. 
are necessary. 

DOC results were rcport.:d as 
detected above the LOQ. 

5 of7 
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October 21, 2010 
Region I Data Review Worksheet 

ame 
Total anll llissoh ell "ctals hy l 'SEI'.\ i\letholl <,020,\ 

Other lnorganics h)' SI\I 5310025-IOD 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) i.'.valuate sampling errors - tield 

contamination. sample hold times. 

Table 5. Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and ra,, data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample cuslod~ do,urncnlat ion. 
C()L' 2; rc111pcra1u1'c :.:6'T 

3) Sa111plc Jcli1c1} JoL·u111c111a1io11. 

I lolding Times 
7 da)S from sampling lo analysis 

(HT) 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOO and LOQ. 
'raise result to LOQ and flag "U'? 

(Method, f ic;:~d, 2) If-sample resuit is <lOx contaminant 
Equipment, concentration and~ J.OQ flag ·•tJ'" 
Rinsate, etc.) 

3) Sample result :?: I Ox contaminant 
concentration; no qualification required. 

RPO <20% flag detected results "f' and 
Lab Duplicate nondetected results ··ur 

Field RPD ~ 30% when detects for both duplicates 
Duplicates are 2'.QL for water 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 11805 

Samples Affected 

All required deliverables were 
present in the data package. 

Cookr lcmpcralurcs upon arri, al 
al Alplrn 11e1·c within acceptance 
crilL'ria. 
I hc l.iboralor} Sa1nplc Rcccipl 
a11d I.Ilg-in Chc:ch.lis\ indi,alcs 
that sample integrity was 
maintained du ring 1ranspor1. 

Samplcs \\ ere analyzed as per 
Standard Method requirements. 

TSS was not di:;tected in 
associated method blank. 

Sa111pk (il'-10-18-037-U 11as 
analyzed in duplicate by the 
laboratory for TSS. RPD was 
outside acceptance criteria at 
40%. 

A field duplicate was not 
submitted for this analysis. 

c, of7 

Qualifications Bias 

Qualifications Bias 

: 
.. , . . 

AMEC J qualified 
th.: di:1.:cti:d TSS 
n:sull Ii-om sample 
GP- I 0-18-037-U 
with an E (duplicate 

Non-Dim.:lional 

sh0\1·ed poor 
agrt'ement) reason 
code. 



amec-: 
October 21, 2010 Total and l>issoh cd Metals hy l SEP.\ :\lcthod 6020,\ 

Region I Data Review Worksheet Other lnorgimics hy SM 5310C/25-I0I> 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

I) Instrument level concentrations should be 
less than the linear range. Quality detected 
results \\'ith com:entrations greater than the 
LOO "J" 

Compound 
2) The reported LOQ should not be below the TSS was reported as detected 

Quantitation 
lowest !CAL standard concentration. above the LOQ. 

3) Positive results reported above the LOD 
but below the LOQ should be considered 
estimated and be flagged ·T 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

J~~ 16,'<l 

Denise.King . 
Environmental Chemist 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: L 1011805 
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Alys.on Fortune 
Environmental Chemist 



October 21, 20 IO Total and Dissoh cd 'lct.ils by l SEI'.\ ;\kthod 6020 .- \/7-470.\ 

Region I Data Review Worksheet Other lnorg,rnics hy l'SEI'.\ 300.0/-410.-4 and S:\I -4500:\113-Bll/4500:--.O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -4500S2-AD/5JI0C/2320B/25-40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 15 water samples (including 2 rinsate blanks and 2 field duplicates) collected 
on August 3-4, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 4, 2010 and 
assigned sample delivery group (SDG) number L 1011870 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and nitrate using 
US EPA Method 300.0; chemical oxygen demand (COD) using USE PA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 25400. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e amp e IS I L' t 
Lab Sa mple 
Number Sample Date ,. 

Ll 01 ·1870-01/02 08/03/2010 · 
LIOl 1870-03/04 08/03/2010 
LIO I 1870-05/06 08/03/2010 
LlOl 1870-07/08 08/04/2010 
LIOl 1870-09/10 08/04/2010 
LIOl 1870-11/12 08/03/20 I 0 
LIO 11870-13/14 08/04/2010 
LIOl 1870-15/16 08/04/2010 
L 1 0 I 1870-17 /I 8 08/04/2010 
LIOll870-19/20 08/04/2010 
LIOl 1870-21 /22 08/04/2010 
LIOl 1870-23 08/04/2010 
L!Ol 1870-24 08/04/2010 
L 1011870-25/26 08/04/2010 
LIOl 1870-27/28 08/04/2010 

AMEC Jot, No. 780380000.0300.**** 
Laboratory SDG: LIOl 1870 

Field ID 

GP- l0-19-029-r/U 
GP-I 0-19-039-F/U 
GP-10-19-046-F/U 
GP-10-20-009-F/U 
GP- I 0-20-019-F/U 
GP-10-11-059-F/U 
GP-10-11-064-F/U 
GP-I 0-20-029-F/U 
GP- I 0-20-039-F/U 
GP-10-21-011-F/U 
DUP-080410-F /U 

RB-080410-U 
RB2-0804 l 0-U 

DUP2-080410-F/U 
GP-I0-2 1-021-F/U 

I of 13 

.. Comments .. 
. ·~ 

MS/MSD 

MS/MSD 

Field Duplicate of GP-I 0-20-019-F/U (Metals only) 
Rinsate Blank 
Rinsate Blank 
Field Duplicate of GP-10-21-021-F/U (Metals only) 



ameC-
October 21, 20 IO Toti1I and Dissoh cd \lctals b~ l SEI'.\ Method <,020.-\/7470 \ 

Region I Data Review Worksheet Other lnorganics b)· l'SEPA 300.11/4!0.-:I and S:\I 4S00"'ll3-Bll/4500N02-ll/ 

Project: Shepley's Hill Landfill Supplemental Investigation .tS00S2-,\D/S3IOC/2320H/2S.tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S a e ampe a us I St t 

Data Validation Matrix Preservation Sample Receipt Laboratory Level Temperature 

Data Quality 
Four sample coolers 

Review using As required by 
were received on Alpha Analytical 

Automated Data 
Aqueous 

method 
08/04/20 IO at 8 Walkup Drive 

Review (ADR) 
temperatures of 4.8°C, Westborough, MA O 15 8 1 
4.8°C, 2°C and 2.3°C. 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I a e . oa an d D' ISSO ve eas ►y d M t I b USEPA 6020A/7470A 
Review 

Acceptance Criteria Samples Affected Qualifications 
Items 

I I Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or smnplc receipt. 
preparation and analysis. 

I) Smnpk eustod) dou11ncntulion. 
2) Temperature :::;6°C fo1 soils. coc 
3) Aqueous sample prcscn L'J ll' pl 1<2. 
4) Sample dcl in:ry documcntat ion. 

I) Aqueous sample 180 days if preserved to 
Holding Time . .pH<2· .. 

2) Hg - 28 days to analys.is 

AMEC Joh No. 780380000.0300.** ** 
Laboratory SDG: LIOl 1870 

All required deliverables were present 
in the dala package. 

('unkr lc'111perntun:s upon ,irri, al ,II 

Alpha\\ ere· 11 ithin acccpl,1111:c' criteria. 
Samples 11en: prescnnl with IINO , lo 

pII<2. 
The Chain ol'CustoJy is intact. 
The laborattH) Sa1nplc Receipt and 
Log-in Chc<.:klist indi<.:atcs that sample 
integrity was nrnintaincd during 
transport. 

The samples were analyzed within 
holding time . 

.. 
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SDG Number 

LIOl 1870 

Bias 

: 
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amec 
October 21, 2010 Total ,ind Dissolnd :\lct.ils hy l SEI'.\ :\lcthod 6020.-\/7470.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP.-\ 300.0/.:llflA ,ind Si\l 4500~113-Bll/4500"-02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.\U/53I0C:/2320H/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down to the LOD. 

Blanks 2) If sample result is < I Ox contaminant 

(Method. concentration : flag .. u--
Field. 3) Sample result 2'. I Ox contaminant 

Equipment. concentration ; no qualification 

Rinsate. etc.) required. 

Laboratory I) LCS acceptance limits 80-120%, method 
Control . requi rements {EPA Method · . . . . 
San1ple/ 6010/6020/7470) . . . 

Laboratory a) %1{<80% llag detected results --rand 

Control nondetected results ··ur 
Sample b) %R>l20% flag detected results "J" 
Duplicate c) %R<I0% flag detected results --rand 
(LCS/LCSD) nondetccted results ··R·· 

R..:co\er) Qualif) all assm;iat.:J sampks. 

/\M EC .loo No. 780380000.0300.**** 
Laboratory S DG: LIO I I 8 70 

Samples Affected Qualifications Bias 

The associated sample 

Dissolved aluminum (2.34 r1g/L) and 
concentrations were 
either not detected nr dissolved silver (0.830 µg /L) were 
were more thun I 0 detected in the method blank associated 

with the analysis of samples from this times the blank 
concentrations: SDG. 
therefore, data tisability 

Total iron ( 12. 7 µg/L) was detected in 
is not adverse!) affected 
by the blank results, 

the method blank associated with the with the following 
unalysis of samples from this SDG. exceptions : 

Total and dissolved calcium (both 18.8 AM EC U qualilied the 
r1g/L) and total and dissolved iron (both detected dissolved 
11.5 µg /L) ~ere detected in the method aluminum from samples 
blank nssociated with the analysis of GP-10-20-019-F and 
samples from this SDG. DUP-080410-F with a High 

Dissolved mercury (0.03447 µg/L and 
B (detected in method 
blank) reason code. 

0.1159 ~1g/L) \\ere detected in the 
method blanks associated with the /\IVIEC U qualilicd thc 
anal~ s is or samplcs from this SDG. dd.:cl ed Jissoln:d 

To wl iron ( lll.h pg/I.) \\as Jctcctcd in 
1m:rc.: 11 r) f10111 sarn plcs 
( iP-10- 11-059-1-' and 

rinsatc RH-080➔ IO-ll l it'- I 0- J 1-06➔-F ,, ith a 
B tdctcctcd in method 

Total aluminum (2.47 µg/L), total blank) reason code . 
calcium (49 .6 r1g/L). total chromium 
(0.27 r1g/LJ. total iron ( 11.3 r1g/L). and Rinsate Blanks havc not 
total manganese (0.18 µg/L) were been qualified due to 
detected in the rinsate RBZ-080410-U. method blank 

concentrations. 

, , 

. . · . . . .. 
The LCS recoveries were within 
acceptance limits. 

3 of 13 



ameC' 
October 21, 2010 Total and Dissoll cd :\lctals hy l SEI'.\ \lcthod <,020.\/7-'71'-\ 

Region I Data Review Worksheet Other lnorganics b) l'SEI',\ 300.0/-'IO.-l and s,1 -'500'\ll3-Bll/-'500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-:\D/53toC/2320B/25-'III> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Crite.-ia 

Items 

I) RPD ~ 30% (waters):~ 50% (soils) 

Field 
a) If exceeds RPD limit: J quality delt:cts, 

Duplicate 
UJ qualify non detects. 
b) If ont: res uh> LOQ and other ND: J-

Rl'D 
detections. UJ qualify non detects 

2) ± LOQ for results~ 5x !he LOQ 

I) MS/l'vlSD acceptance limits arc 80-120% 
(QAPP-Worksheet 12-1 ). 

2) Qualify results in !he batch or ol'similar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 

MS/MSD a) Recoveries< I 0% J quality detects. R 

. ' qualify non dete_cts 

b) Recmveries <80% flag dete<,ted results 
.. "J'; and· nondetected results "VJ" 
c) RccO\<:rics >120% llag Jdcch.:d results 
Hr' 
4)RPD ~ 20% 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIOl 1870 

Samples Affected 

Sample DUP-080..J 10-U/F was 
<:ollcctcd as the field duplicate of 
sample GP-10-20-019-U/F. Sample 
DUP2-080410-U/F was collected as the 
field duplicate of sampk GP- I 0-21-
021-U/F. 

RPDs wt:re within acceptance criteria. 
except for total and dissolved lead. 
Lead results were either non-detect or 
belo"· the LOQ. 
The RPD for dissolved arsenic in 
samples GP-10-20-019-F and DUP-
080410-F 11 as elevated at 43%. 

Dissolved sodium ( I 22%MSD) 
recovery in the MS/MSD performed on 
sample GP-10-11-064-F was outside 
the QAPP specified limits. 

Total aluminum (0'/•;,/()'!1i,). total calcium 
(0'},,/20%). lo Lal chromium ( 73'}o/7 I '~u). 

lolal iron (0° ;,/0%). lol:il magnesium 
(77°oMS). lolal mang,111<:sc (28"-o/2'1"o). 
and lol,Ji pol,1ssiu111 I 7<J" ul\ IS) 
reco\cri<:s in the MS/MSD p<:rformcJ 
on sampk GI'- I 0-11-06..J-ll II e re 
outside QAPP-specili<:d limits. 

Total sodium ( 150'1/oMS) recovery in 
the MS/MSD performed on sample 
DUP2-0804 I 0-U \I as outside the QAPP 
speci tied I im its. 

Dis~_olved ~alcium ( I 23%MS), 
dissolvei-ma·nganese (76¾MSD), and 
JissolvcJ sodium (0'/~MSD) rcco1cry 
in the MS/MSD performed on sample 
GP-10-21-021-F was outside the QAPP 
specified limits. 

Diss11l1 ,d m,rcur:, ( 128" ,./ 128');,) 
recovery in the MS/MSD performed on 
sample GP- I 0-11-064-F was outside 
the QAPP specified limits. 

Dissolved mercury ( l30%/129%) 
recovery in the MS/MSD performed on 
sample DUP-080410-F was outside the 
QAPP specified limits. 

4 of 13 

Qualifications Bias 

AMEC J qualified the 
detected dissolved 
arsenic results from 
samples GP-10-20-019- Non-
F and DUP-080410-F Directional 
with an E (poor 
agreement between 
duplicates) reason code. 

The background 
concentrations or all . 
anal~ les Iha! ure musidt: 
Qt\l'l'-spccilicd limits 
11 ere .:ith.: r nmri.: than 
·"- !he· ,pike• 
concc111ra1 ion or 1101 

J<:tcctcd. \I ith th,.; 
folio\\ ing exceptions: 

AMEC J qualified !he 
total chmmiun1 and 
total magnesium results 
from sample GP- I 0-1 I- Low/High 
064-lJ with a Q 
(MS/MSD recovery not 
within control). reason · 
coJc. 

AMEC J qualified the 
detected dissolved 
calcium and dissolved 
111angancsc l'i-0111 
samples GP-10-21-021-
F with a Q (MS/l'vlSD 
recovery not within 
control) reason code. 



amec-
October 21, 2010 Total and Dissolnd .\lctab hy l SEP.\ .\lcthod 6020.\/7-l70.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEl'A 3011.0/-llOA and S.\I -l500:\113-Bll/4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -l500S2-AD/53IOC'/2320B/25-lOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Post 
Digestion 
Spike (PDS) 

Serial 
Dilution 

Compound 
Quantitation 

0\'erall 
L\'.iluation ot" 
Data 

Acceptance Criteria 

I) Acceptance limits arc 75-125%. 
2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
com:enlralion qualification is not n:quired 
a) Recoveries <10% J quality detects. R 
quality non detects 
b) Recoveries <75% flag detected results 
··r and nondetected results ··ur 
c) Recoveries > 125% !lag d<!lcct.:d n:sults 
··r 

I) Once per digestion batch (EPA 6000 
series) 
2) :<:10% for analytes with concentration 
>50times LOQ 
3) %0> I 0% !lag detectcu n:sults ··r 

I) lnstrun1e11t l.:1 cl cP11ccrllr.lliP11, , hnuld 
b..: less than the lineur dynamic rung,: 
tLDR). 
a) Qualit~ detected results with 
concentrations greater than the LDR ··r 
2) The reported DL tLOQ) should not be 
below the lowest !CAL standard 
concentration. 
a) Positive results reported above the LOO 
but below the LOQ should be considered 
e~timate? and be flagged "J" · 

I) Appropriate method. 
2) EYaluate any analylical problems II ith 
laborutor) results. 
3) Evaluate sampling errors - lickl 
contamination. sample hold times. 

Samples Affected 

The PDS recoveries were within 
acceptance limits. except for dissolved 
aluminum (70%) and dissoh"cd zinc 
(161%) nn sample GP-10-11-06-l-F. 

The %D for the SDs performed vn:rc 
\I ithin acceptance limits with the 
following exceptions: dissoh·cd barium 
{2j%). dissolved calcium (32%). 
dissolved iron (30%). dissoh ed 
magnesium (31 °/4,). dissolved 
manganes.: (32%). dissoh cd potassium 
(28': ·;,) . and uissohcd sodium (2X 0 o). 

The laboratory .I 4ualilicd metal results 
detected between the LOD and the 
LOQ. 

Samples Ul'- IU- I 9-U29-U/J-', ul'-1 U-19-
039-U/F. GP-10-19-046-U/F. GP-10-
20-019-U, GP-10-11-059-U/F. GP-IO­
I 1-064-ll, GP- I 0-20-029-U/F, (iP-10-
20-039-1 J/F. DIJP-080410-1 '. DI J1'2-
ll8U-l llJ-l '/l :. und Cil'-10-21-021-l'/F 
have elevated detection limits for all 
anal:y1es due to the dilutions required by 
the high concentrations of target 
analytes. The requested reporting limits 
11·ere not achieved . 

Qualifications 

AMEC J qualitied the 
detected resu Its for 
these metals from 

Bias 

sample GP-10-11-064-F Low/High 
with a I' (PDS reco\'ery 
not within control 
limits) reason code. 

AMEC J qualified the 
detected dissolved 
barium. calcium. iron. 
magnesium. manganese. 
potassium and sodium 
results from sample GP­
I0-11-064-F with an A 
(SD% dil'lcrcncc not 
11 ithin contrnl I imit) 
reason cod.:. 

AMI •:<: .I qualilkd these 
l'l'Sults with a TR (trace 
k1 cl) reuson code. 

None 

unless they were Estimation 
prt:Yiously U qualitied 
due to blank 
conta111ination. 

No ,1u,dilirntion 
warranted . 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 11870 
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Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-tto.-t and S:\I -tS00'.'1113-Bll/4500'.'102-B/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation -t5011SZ-AD/53I0C/2320H/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature ::o6°C 

3) Sample delivery documentation. 

Holding Times 14 days. preservation 1101 required (Standard 
(lf'I ) Method 2320B, 

I) lf ,a111pk rcsull i, ~ 1(1\ rnntaminant 

Bl,111ks 
rnnccntr,llion and hcl\\L'Cll 1.011 ,ind LO(). 
raise rcsult to I.()(_) and llag --u --

( Mcthod. Field. 2) If samplc rcsull is < I Ox conta111inan1 
Equipmcnl. concentration and ~ LOQ llag --1 J .. 
Rins,1 1c. l:le.) 

3) Smnplc n:sull ;;: !Ox co111a111inan1 
conecnlration: no qualilication r<:quireJ. 

No qualification if recovery betv.een 80-
115% 
a) %R<80% flag detected results ··rand 

LCS nondetected results "UJ" 
.b):%R >l lSo/~'llag detected results ''J" .. 
c) %R < I 0°{, flag detected results ·'J" and· 
nondetected results '·R" 

Lah Duplicate 
4% :,;RPO. RPO >4% flag detected results "J" 
and nondetected results ··ur 

Field RPO :5 30% when detects for both duplicates 
Duplicates are 2:QL for water 

/\MEC Joh No. 780380000.o:wo.**** 
Laboratory S DG: LIO I 18 70 

Samples Affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arriYal at 
Alpha were within acceptance 
criteria. 
The lahoratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Sampli:s \\ ere analyzed as per 
Standard M.:thod rcquircmrnts. 

Total alkalinity \\'as not dclcclcd in 
preparation blank. 

L,CS_ recovery was within acceptance 
criteria . . .. 

A sample from a different SDG was 
utilized as the lab duplicate. 

A field duplicate was not submitted 
for lhis analysis. 

(, of 13 

Qualifications Bias 

. .. ,, : 

No qualifications 
None 

are warranled. 



October 21, 20 l O Total .iml Dissoh cd :\lctals by l 'St-:P.\ :\·let hod (,020.-\/7-170.-\ 

Region I Data Review Worksheet Other lnorganics by l 1SEPA 300.0/-110.4 ands" -1500"113-Bll/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/53IOC/2320B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) No qualification required if recover) 
bet\\ecn 86-116%. 
2) If background concentration is greater than 
4x the spike concentration qualilication is not 
required 
%R< 86% flag detected results ·-rand 

The MS \\ as p.:rfi.mned on a sampk 
MS/MSD nondetected results ··ur 

01.,R > 116% flag detected results ··r from a different SDG. 

%R< 10% tlag detected results ·-r and 
nondetcctcd results .. R .. 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but Jiftering depths as well) 

Compound 
Positive results reported aboYe the LOO but Total alkalinity was dctcc.:ted in all 

Quantitation 
below the LOQ should be considered associated samples at concentrations 
estimated and be flagged ··r above the LOQ of2.0 mg/L. 

I) Appropriate method. 
(hcrall 2) E\ ,1lualc an~ anal~ tical prnhlcrns \I ith 
En iluation or labornto1 y results. No anomalies . 
1),11,1 :; I I:\ ;iluatc s~1111pli11g erl'Ol's - lickl 

.:011taminatio11. sample hold 1inll'S. 

T bl 5 N. a e . 1trate, Chi .d on e, an u ate d S If b USEPA 300 0 iy 

Review 
Acceptance Criteria 

Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness · b. Shipping and recei~ing documents: 

: 
c. All )ab _reco~ds of s_l,llllJ?le receipt, 

· preparation and ·analysis. ' 

I) Sample custody documentation. 

coc 2) Temperature :<;:6°C 
3) Sampk Lkli1·er>" doc u111c11tation . 

1) 28 days. preservation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (I-IT) 2) 48 hours. preservation not required 

(Nitrnte•N)(EPA Method 300.0) 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG: LIO 11870 

Samples Affected 

All required delivernbles were present 
in the data package. .' 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in chccklisl indicates 1h:1t s,1111plc 
integrity \\·as maintained during 
transport . 

The samples were airnlyzt!d and 
preserved as per EPA Method 
requirements. 

7 of 13 

Qualifications Bias 

No quulitications 
None 

are warranted. 

Qualifications Bias 

. . . . 

: , . 
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Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/41fl..:I and S\I 4500~113-811/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Blanks concentralion and bet\\'een LOD and LOQ. 

(Method. raise result to LOQ and tlag '·LJ" 

Field. 2) If sample result is < ]Ox contaminant 
Equipment, concentration and 2 LOQ tlag "U'" 
Rinsate, etc.) 3) Sample result 2 I Ox contaminant 

concentration: no qualiticalion required. 

I) No qualilication irrccovcry between 90-
110% 
a) %R<90% !fag detected results •·rand 

LCS nondetected results ··ur 
b) ¾R > I IO% tlag detected results ··r 
c) 01.,R < I 0% fl ag detected resu Its ·· r and 
nondctected results ·'R" 

I) Chloride RPD <18%; 
Lab Duplicate 2) Nitrate RPD < 15%: 

3) Sul rate RPD <20% 

1-'idd I) Rl'D :..: ] O"., " h, n d, t..:, ts li, r both sampks 
D11pl icllL'S ,m: , I .( H) li 11· \I atc r 

I) No qurililicatinn requin:d irn:covcry 
het11 ccn :10-151 % for chloride. 80-122'¼, for 
nitrntc. ancJ 60-140% lt1r sulfalc. 
2) If background concen1ration is greater than 

MS/MSD 4x the spike concentra1ion qualification is not 
required 
Quality only results in the spiked sample. 
(Quality results. for samples collected at sa,ne . 
location bui differing depths as well)'· 

... • '• 

Compound 
Positive results n:ported above the LOD but 

Quantitation 
below the LOQ should be considered 
estimated and be flagged 'T 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate ~ampling errors - field 

contamination. sample hold times. 

AMEC Job No. 780380000.0300.•*"* 
Laboratory SDG: LIOl 1870 

Samples Affected Qualifications Bias 

Chloride. nitrate. and sulfate were not 
detected in method blank. 

LCS recoveries were within 
acceptance criteria. 

The lab performed duplicate analysis 
on sample (iP-10-11-064-U. The 
RPDs were \\'ilhin acc.:ptancc criteria. 

:\ lic·ld dupli , at..: 11 as tllll submitl , d 
for 1his anal) sis 

tv!S/MSO was performed on smnple 
GP-10-11-064-U. The recoveries 
were within acceptance criteria. 

.. 
.,• . . . . . . 

·1 he nitrn1e results for samples UP- I 0-
AMEC .I qualified 

11-059-U and GP-10-11-064-U were 
these results with a 

detected and reported between the 
TR (trace level) 

Estimation 
LOD and the LOQ. These results 

reason code. 
wen: J qualilicd by the laboratory. 

No anomalies. 

8 of 13 



October 21, 2010 Total and Dissohcd :\lctals hy l SEI'.\ :\lcthod (,020.\/7470.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP,\ 300.0/410.4 and S!\I 4500'\'113-llll/4500:\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.\D/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 6 A a e mmonia, 1 n e, an u I e IY an ar e 0 s - - -cl S lfid b St cl cl M th cl 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Compkte SDG lik. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

1) Sample custody documentation. 

coc 2) Temperature S6°C 
3) Sample delivery documentation . 

1) 28 days. preserved with I 12S04 to pl 1<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(HT) required (Nitrite) 

3) 7 da) s. pre sen cd w/ zinc acelate and 
NaOII ISull1del 

I) Ir s,1111plc result is~- I th; rnnt,1minant 

Bl,111k~ 
concentration and bet\\<:Tn I.OD and LO(). 
r,1isc 11.:sul1 tu 1.0(.) ,111d llag •·t ;·· 

(Mc!lmd. Field, 2) ll'sample n:sult is <ltlx eontaminanl 
Equipment. concentration and 2 LO() flag ·•U" 
Rinsate. etc.) 

3) Sample n:sult 21 Ox contaminant 
concentration: no qualilicution requin.:d. 

No qualification if recovery between 80-
LCS 120% for ammonia. 90-110% for nitrite. and 

75-125% for sulfide. 

-· I') RPD-;20% ' . 
Lab Duplicate · 

Field I) RPO S30% 
Duplicates 

I) No qualification required if recovery 
between 80-120%(ammonia), 85-115% 
(nitrite). and 75-125% (sulfide). 
2) 1f background concentration is gre.iter than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify onl) results in lhe spiked sample. 
(Qualify results for samples collected at same 
location but ditlering depths as well) 

/\l'vllT Job No. 780380000.0300.**** 

Laboratory SDG: LIOl 1870 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha \\'ere within acceptance 
criteria. 
The laborntory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per Standard Method 
requ irements. 

No anal) les \\ ere de11:ctcd in the 
method blanks. 

LCS recoveries were within 
acceptance crilt: ri a 

Sa~ple GP-l0-11-064-U was· 
analyzed in dupJicate for ammonia, .. . .. 
nitrite. :md sullide. The% RPDs 
were within acceptance criteria. 

A field duplicate was not submitted 
for this analysis . 

The MS was performed on sample 
GP-10-11-064-U ammonia and 
sulfide. The MS for the nitrite 
analysis was pertimned on sample 
GP-10-11-059-ll. The recoveries 
were within acceptance criteria. 

9 of 13 
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Region I Data Review Worksheet Other lnorganics h) l'SEP,\ 300.0/.H0.4 anti S!\I 4500'.'\113-Bll/4500N02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-.\D/53I0C/2320H/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

The ammonia result from sample GP-
AMEC J qualitied 

Compound 
Positive results reporh:d above the LOO but I 0-1 1-059-U was detected and 

these results with a 
below the LOQ should be considered reported between the LOD and the Estimation 

Quantitation 
estimated and he flagged ·-r LOQ. These results were J qualified 

TR (trace level) 

by the laboratory. 
reason code. 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of luboratory results. No unomalies . 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Completi: SDG tile. 
a. Sampk Jula package including cas<: 

Data narrati1 <:. QC data and ra\\' data. 
Co111pkk11c·ss h. Shi11pi11g a11d 1\ :c.:i1 ing Jornm..:nts. 

C :\ 11 lah rccmds or sa111pk receipt. 
rrq1a ra1ion ant.I a1wlysis. 

I) Sample custod~ documentation. 

coc 2) Tempcrnture '.S6°C 
3) Sample delivery documentation. 

1 ·. .. 

Holding Times 
28 days, preserved with H2SO4 to pH<2 

(HT) 

I) Ir sample result is <I Ox contaminant 

Blanks 
concentration and beh,·een LOO and LOQ. 
raise result to LOQ and flag "u·· 

(Method. Field. 2) Ir sample result is< Hix contaminant 
Equipment, concentration and ::,. LOQ flag "l I" 
Rinsate, etc.) 

3) Sample result::,. I Ox contaminant 
concentration; no qualification required. 

/\MEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO I 1870 

Samples Affected Qualifications Bias 

.-\II requir..:d delil'erahks w..:re pr..:srnt 
in th..: data p.ickag..:. 

Cooler tcmpcrmun:s upon arrivul at 
, \lpha II L'll: 11 ith in acceptance 
criteria. 

The luborntory Sample Receipt and 
Log-in Checklist indicates thot 
somple integrity was maintained 
during transport. 

' AMEC J qualified 

Samples were .analyze.d .as per EPA 
the detected DOC 

and Standard Meth<id requirem~nts 
results for samples·· 
(ii'- I 0-19-029-U. 

with the following exception. 
GP- I 0-19-039-U. 

Samples GP- I 0-19-029-U. GP- I 0-19-
GP-I 0-19-046-U, Low 

039-U, GP-10-19-046-U, and GP-10-
and GP- I 0-11-059-

11-059-U for DOC analysis were 
lJ with an 1-1 

ti ltered at the lah past the 
(lrnlcling tim..: 

recommemkJ 24 hours. 
i:xceeded) reason 
code. 

COD and DOC were not detected in 
associated method blanks. 

10 of 13 
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Region I Data Review Worksheet Other lnorganics hy l SEPA 300.0W0A anti S\I -1500~113-811/4500~O2-B/ 

Project: Sheplcy's Hill Landfill Supplemental Investigation -1500S2-AD/:BI0C'/2320B/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

LCS 
No qualification if recovery bet\\'een 95- LCS recoveries were within 
105% (COD) and 90-1 IO¾ (TOCJ acceptance criteria. 

Sample GP- I 0-20-019-U \\'as 
analyzed in duplicate by the 

Lah Duplicate 
RPO s: 20%. RPD >20% flag detected results laboratory for DOC. The COD 
'·rand nondetected results ··ur duplicate was performed on a sample 

from a dilforcnt SDG. The RPD \\as 
within acccpt,111cc criteria. 

Field RPD :S 30% when detects for both duplicates A field duplicate was not suhmillcd 
Duplicates are 2:QL for water for this analysis. 

I) No qualification required if recovery 
hetween 80-120%. 

A MS \\as pcrlc.mned on sample GP-2) If background concentration is grcall:r than 
-Ix the spike concentration qualification is not I 0-20-009-U for DOC. The COD MS 

MS/MSD required 11·,1s performed on a sampk li-0111 a 

()ualil~ onl: 1\:sults in lhc spiked sampk. 
dilh:rcnl SD(, . lh: 1-cw1·cr;- 11as 

(()u,ilil~ rcs11lls l<>r s;1111plcs rnlkclcd al same 
11 ithin acccptam:c uitc:1 ia. 

lncation bul dilfr ring dcpths as 11cll) 

I) Instrument level concentrations should be 
less tlrnn the linear range. ()uulil) dc1cctcd 
results \1·ith concentralions greater thun the 
LOD ·-r 

Compound 2) The reported LOQ should not be helm\ the COD and DOC results \1ere reported 
Quantitation l0~1cst ICAL standard concentration. as detected above the LO(). 

3) Positive results reporte_d above the LOO 
but below the-LOQ should be considered .. ... 
estimated and be flagged ~•J" : .- .. . . 

I) Appropriate method. 
O\'erall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors- field 

contamination. sample hold times. 

Table 8. Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG file . 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documenls. 

c. All lab records of sample receipt, 
preparation and analysis. 

AMEC Joh No. 780380000.0300. **** 
Laboratory SDG: LIO 11870 

Samples Affected 

All required deliverables were 
present in the data package. 

11 of 13 

Qualifications Bias 
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Qualifications Bias 
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Region I Data Review Worksheet Othl'f" lnof"ganics hy l'SEPA 300.0/-tlOA and S:\I 4500'.'ill3-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation -t500S2-Al>l53I0C/2320B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

I folding Times 
7 days from sampling lo analysis 

(IIT) 

I) If sample result is <I Ox contamirnrnt 

Blanks 
concenlrntion and bel\\een LOD and LOQ, 
raise result to LOQ and flag ··u--

(Method. Field. 2) lfsampk result is <I Ox contaminant 
Equipment, concentration and 2: LOQ flag ·-u--
Rinsate. etc.) 

3) Sample result 2: I Ox contaminant 
concentration; no qualitication required. 

I ,ah Dupl icalc 
Rl'D <2()'};, llag detected results ··rand 
11011dl'lcctcd results ··t I.I"" 

Field RPD :S 30% when detects for both Juplicall:s 
Duplicates arc ::::Q I. for \Hiler 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
results II ith concentrations greater lh,rn tlu: 
LOO 'T' 

_Compoµnd 
2) The reported LOQ shoul.d not be below the 

Quantitation · lowest ICAL standard concentration. ·. 
'.i) Positive resul1s reported ahove the 1,01) 

but below the LOQ should be considered 
estimated and be flagged "J" 

I ) Appropriak method. 
Overall 2) Evaluate any analylical prohlcms II ith 
l::valuation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Joi:, No. 780380000.0300,**** 

Laboratory SDG: LIOl 1870 

Samples Arrected Qualifications Bias 

Cooler lemrerntures uron arrival 
at Alpha were within acceptance 
criteria. 
The lnbornlory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity was 
maintained durin_g trnnsporl. 

Samples \Vere analyzed as per 
St,rndard Mcthod requirements. 

TSS was not detected in 
associated method blanks. 

Sample Cil'-I0-II-064-1I was 
analyzed in duplicate by the 
l,1hor:1tory lt1r TSS l{('I) \I.JS 

11 ithin acccpt,111cc criteria . 

A tield duplicate II as no\ 
s11h111i11cd for this anal ~ sis. 

TSS w~s reported as. detected 
abpve. the LO(~( . . 

Samples GP- I 0-11-059-U and 
GP- I 0-1I-064-l l h:1vc elevated 

Nl• qualili,a1iu11 
detection limits. ·1 he requested 

warranted. 
None 

reporting limits were not 
achieved. 

12 of 13 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~,,;_ ~ 

Denise King 
Environmental Chemist 

AMEC Jot, No. 780380000.0300.**** 
Laboratory SDG: LIOl 1870 
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Alyson Fortune 
Environmental Chemist 
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Region I Data Review Worksheet Other lnorganics hy l'SEP.\ 3110.01-tlOA and S\I .:151111~113-Bll/.:1500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1500S2-AD/53IOC/2320B/25.:IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I anc.J II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 15 water samples (including 2 rinsate blanks and 2 field duplicates) collected 
on August 4-5, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 5, 2010 and 
assigned sample delivery group (SDG) number L 1011964 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and nitrate using 
USE PA Method 300.0; chemical oxygen demand (COD) using USE PA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, ii" 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o, 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F. Id S I L' e . 1e amp e 1st 
Lab·Sample 
Number Sample Uate 

L101 i%4-0t/02 · · 08/04/2010 
LIO I 1964-03104 08/04/2010 
LIOl 1964-05/06 08/04/2010 
LIO 11964-07/08 08/04/2010 
LIO! 1964-09/ 10 08/05/2010 
LIO 11964-1 I /12 08/05/2010 
LIO 11964-13/14 08/05/2010 
LIO 11964-15/16 08/05/2010 
I. I O I 1 964- 17 / I 8 08/05/2010 
L IO 1 I 964- 1 9 08/05/2010 
LIOl 1964-20/21 08/05/2010 
LIO 11964-22/23 08/05/2010 
LIOl 1964-24 08/05/2010 
LIOI 1964-25 08/05/2010 
LIO 11964-26/27 08/05/2010 

AMEC Job No. 780380000.0300.*** * 
Laboratory SDG: LIO 11964 

. Fie)". ID 

a·p_ 10-2 l'-03 t-F/U 
GP-10-21-041-F/U 
GP- I 0-21-051-F/U 
GP-10-21-060-F/U 
GP-10-23-017-F/U 
GP- I 0-2~-027-F/l I 
GP-10-23-037-F/U 
GP-I 0-23-047-F/U 
GP- I 0-12-044-F/U 

GP- I 0-12-054-F 
DUP-080510-F/U 

DU P2-0805 I 0-F /U 
RB-080510-U 

RB2-080510-U 
GP-I 0-23-057-F/U 

I ofl.l 

Comments 
. . 

·• 

MSIMSO 

Field Duplicate of GP- I 0-23-017-F/U (Metals Onlv) 
Field Duplicate ofGP-10-23-057-F/U (Metals Only) 
Rinsate Blank 
Rinsate Blank 
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Region I Data Review Worksheet Other lnorganics hy l 1SEPA J0IUl/4111.-t and Si\l 4500:\113-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S a e ampe a us I St t 

Data Validation Matrix Preservation Sample Receipt Laboratory Level Temperafu re 

Data Quality 
Three sample coolers 

Review using As required by 
were received on Alpha Analytical 

Automated Data 
Aqueous 

method 
08/05/20 IO at 8 Walkup Drive 

Review (ADR) 
temperatures of 3°C. Westborough, MAO 1581 
3.9°C, and 3.8°C. 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I d D' a e . oa an ISSO ve ea s •Y d M t I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I l Co111plde SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sampk receipt. 
prcparnl inn and analysis. 

I) Sa111ple custod) documentation. 

coc 2) Tcmpnaturc ::c6°C lor soils. 
3) Aqueous sample pre sen cd 10 pl 1<2 . 

4) Sample dclil .:r: documentation. 

l) Aqueous sample 180 days if p~eserved to 
Holding Time pH<2 _ 

2) Hg - 28 days 10 analysis 

/\MEC Job No. 780380000.0300.**** 

Laboratory SDG: LIOl 1964 

Samples Affected 

All required deli,·ernhlcs were 
present in the data package. 

Cnnkr 1<.:mpc-r,1tu rc·, upon ,irri,,il 
al .,\lplw 11c·1\: 11i1hi11 au:cptancc 
criteria 
Samples II el'c prcscn·cd with 
IINO, to pll<2. 
The Chain oi' CustoJ: is intact. 
The laborator: Sample Receipt 
and Log-in Checklist indicntes 
that sample integrity was 
nrnintaim:d during transport. 

The· samples w~re analyzed 
within tiolding time. 

2 of 13 

Qualifications 

: 

" 

SDG Number 

LIOI I 964 

Bias 

: 
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Project: Shepley's Hill Landfill Supplemental Investigation 4:'i00S2-,\D/:'i310C/Z320H/2:'i-l0U 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Acceptance Criteria 

I) Evaluah: down to the LOD. 
Blanks 21 If sample result is < !Ox contaminant 
(Method. conccntrntiun: !lag ··u·· 
Field. :; ) Sam pk n.:sull ? I Ox c1111ta111i11a111 
l•: quip111e111. co11c.:.:ntratio11: no qualilic.:ation 
Rinsatc . .:le ) r.:quir..:d. 

. . 

Laboratory I) LCS acceptance limits 80-120%. method 
Control requirements (EPA Method 
Sample/ 60 I 0/6020/7470) 
Laboratory a) %R<80% tlag detected results 'T and 
Control nondetected results "Uf' 
Sample b) %R>l20% flag detected results ·T 
Duplicate c) %R<I0% tlag detected results "J" and 
(LCS/LCSD) nondetected results "R" 
Recovery Quality all associated samples. 

AMEC Joh No. 7803800011.0300.**** 
Laboratory SDG: LIO 11964 

Samples Affected 

Total calcium ( 12.7 µg/L). total 
iron ( 16.8 µg/L) , total manganese 
(0.19 µg/L). and total sodium 
( 18.3 µg/L) were detected in the 
111ethod blank associated with the 
analysis of samples from this 
SDG. 

Dissolved iron ( 12 µg/L) and 
dissolved sodium (43.9 µg/L) 
were detected in the method blank 
associated with the analysis of 
samples from this SDG. 

Dissolved mercury (0.06857 
11g/L) \\as detcct..:J in the 111.:thod 
blank associated with the analysis 
of sampks lirnn th is SU< i 

Towl /\rsenic (0.27 ftg/L). total 
calcium (26.4 11g/L). tollll 
chromium (0.29 pg/L), lolal iron 
( 15 .5 pg/L). total manganese (0.2 
11g/L), and total souium (22.5 
r1g/L) were detectt:d in rinsate 
RB-080510-U . 

Total a_luminum (2.2 µg/L), total 
arsenic (0. 13 µg/L), total calcium 
(40 µg/L), total chromium (0.39 
11g,'L), total iron ( 19.3 µg/L), total 
lead (0.11 11g/L), and total sodium 
(30.1 µg/L) were detected in 
rinsale RB2-0805 I 0-U. 

The LCS recoveries \I ere \I ithin 
acceptance limits. 

J of 13 

Qualifications Bias 

The associated sample 
concentrations were more than 
IO times the blank 
concentrations; therefore, data 
usability is not adversely 
afft:cted by the blank results. 
with the follo"'"ing exceptions. 

AMEC U qualified the 
dissolved sodium result fro111 
sample GP-I 0-12-044-F with ,1 
8 (detected in method blank) 
reason code. 

AMEC U qualified the 
dissolved mercury results from 
samples OUP-080510-F. 
DUP2-0805 I 0-F. GP-I 0-12-
044-F. and GP-10-12-054-F 
with a B (detected in method 
blank) reason coJe . 

l ligh 
1\MEC 11 qualilicd dissoln:d 
arsenic fro111 sa111pks lllll'-
080510-F. GP-10-23-017-f'. 
Gl'-10-23-027-F. and GP-10-
23-037-F anJ total arseni..: rrnm 
DUl'-080510-U and Gl'-10-23-
017-U with an F (detected in 
equipment rinsate blank) reason 
code. 
AMEC U qualified dissolved 

.chromium from -samples DUP-
08.05 IO~F, DU.P.2-0805·\0-F,. . .• 

' and GP-10-23-017-F and total 
chromium from OU P-0805 I 0-U 
and GP-10-23-017-U with an F 
(detected in equipment rinsate 
blank) reason code. 

Rinsate blank samples have tll>t 
been qualified due to method 
blank concentrations. 

I 
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Project: Shepley's Hill Landfill Supplemental Innstigation -1soos2-.-\D/S310C/2320B/2S-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

l)RPD s 30% (\\aters): s 50% (soils) 

Field 
a) If exceeds RPD limit: J qualify detects. 

Duplicate 
UJ qualify non detecls. 
b) If one result> LOO and other ND: .I-

RPD 
detections. UJ quality non detects 

2) ± LOQ for results s 5x the LOQ 

I) MS/MSD acceptance limits are 80-120% 
(QAPl'-Workshcet 12-1). 
2) Qualify results in the batch or of similar 
type. 

. .. 3) If background-concentration is >41( spike 
concentrntion qualification is not required 

MS/MSD a) Recoveries <10% J qualify detects. R 
qualify non detects 
b) Recoveries <80% tlag detected results 
'T' and nondetected results "lJJ" 
c) Rcco,·cries > 110°1., lbg dl'IC'Cted rcs1ills .. .,.. 
4JRPD s 20% 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 11964 

Samples Affected Qualifications Bias 

Sample DUP-0805 IO-U/F \\as 
collected as the lield duplicate of 
sample GP- I 0-23-017-U/f. 
Sample DU P2-0805 I 0-U/F \1 as 
collected as the field duplicate of 
sample (iP-10-23-057-lJ/F. Sample GP-10-23-017-U and its 
Rl'Ds were 1vithin acceptance field duplicate w..:re previously 
critcri<1. with the ti.illowing U qualified due to Rinsatc 
cxccptions: Blank contmnination and have 

not been further qualified. 
Sample GP-I 0-23-017-F and its 
tie Id duplicate DUP-080510-F AMEC J qualified the total 
had an elevatcd RPD for aluminum and lotal chromium Non-
dissolved arsenic at 115%. results from GP-10-23-057-U Directional 

and DUP2-080510-U with an E 

Sample GP-10-23-017-U and its (poor agn:emcnt between 

field duplicate DUP-080510-U duplicates) reason code. 

had elevated RPDs for total 
arsenic and tolal chromium <11 The olher detections \I ere 
95'(,;, and :n%. rcspcclivcly. rcporlcd hcl(m the J ,OQ and 

4u<1lilicalions an: 1101 \1arrunted. 
Salli pie ( ii'- I 0-2:l-057-l I and iis 
licld duplirntc Ill !1'2-080510-ll 
had ck, atcd Rl'Ds for tolul 
alumim1m and total chromium at 
36%, and 33%. respedively. 

Total sodium (0%/60%) 
recoveries in the MS/MSD 
performed on sample GP-10-23-
027-U \\ere outside the Q/\PP 
specified limits. The background concentrations 

of all analytes that are outside 
Dissolved sodiu1J1· (40%/50%): QAPP-specifi~d .limits were· 
recoveries in the MS/MSD more thnn 4x the spike 
performed on sample GP- I 0-23- concentration or the analytical None 
027-F were outside the QAPP results were previously U 
spec i tied Ii m its. qualified due to method blank 

contamination and have not 

l)i~~,,h·c·d mcrcur) ( I :;2°{,MS) heen li1rthcr qu:1lilicd. 

recovery in the MS/MSD 
performed on sample GP-10- I 2-
054-F was outside QAPP-
specified limils. 

-t of 13 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 
I) Acceptance limits are 75-125%. 
2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 
The PDS recO\eries were within 

Diges1ion a) Recoveries <I 0% J qualify detects. R 
acceptm1ce limits. 

Spike (PDS) quality non detects 
b) Recoveries <75% !lag ddected results 
··rand nondetected results ··LJJ" 
c) R<!coveries > 125% flag ddected r<!sults 
--r 

I) Once per digestion batch (EPA 6000 The %0 for the SDs performed 
AMEC J qualilled the detected 
dissolved calcium and sodium 

Serial 
series) \\'ere within acceptance limits results from sample GP- I 0-23-

Dilution 
2) :S10% for analytes with concentration except for: dissolved calcium 027-F with an A (SD% None 
>50times LOQ ( 11 °/c,) and dissolved sodium difference nut \I ithin control 
3) %0>10% flag detected results --r (13%). 

limit) reason code. 

I) Instrument k:1'1:I concentrations should 
be less than the linear dynamir range 
(U)R). 

a) ()ualilY detecicd results 11ith .-\MEL' .I qunlilied these results 
concentrations greater th;,in the LDR --r The laboratur) .I qualilit:d metal with a TR ( trace le, cl) reason 

Compound 2) The reported DL (LOQ) should 1101 be results detected hdwecn the LOD code. unless they were Est inrntion 
Quantilalion 

bclo11 the lowest !CAL standard and the LO(). pre, iousl: ll qualilkd due lo 
concentration. blank contamination. 
a) Positive resuhs reported above 1hc LOD 
but below the LOQ should be considered 
estimated and he flagged .. _, , . 

. . 
Sampl_es GP~I0-21-031-U/f, GP- . -.. : . . .. •. 

. 10-21-041-U/F, G~-10.-21-051-
. . 

' U/F. GP-10-21-060-U/F. GP-10-

I) Appropriate method. 23-027-U/F, liP-10-23-04 7-U/1-', 

Overall 2) Evaluate any analytical problems with 
GP-10-12-044-U/F, GP-10-12-
054-F, DUP2-080510-U/F, and 

Evaluation of laboratory results. 
GP- I 0-23-057-U/F have elevated 

No qualification warranted. None 
Data 3) Evaluate sampling errors - tield detection limits for all analytes 

cont:1111ination. sample hold ti1m:,. due to the dilutions requi1·cd b) 
the high concentrations of target 
analytes. The requested reporting 
limits were not achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl 1964 

5 of 13 
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Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53toC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample dala pm.:kagl! including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of smnplc receipt. 
preparation and analysis. 

I) Smnple custody documentation. 

coc 2) Temperature :<'.6°C 
3) Sample delivery documentation . 

Holding Times 14 days. preservation not required (Standard 
(HT) Method 2320B) 

I) If sample result is <\Ox contaminant 
concentration and bdwcen I.OD and I.OQ. 

Blanks raise resuh to LO() and llag "LJ'' 
(Mc1hml. Fidd. ~J 1/'sampk n:sull is< \0:\ rn111a111in,1111 
Fquipmenl. CUllL'Cllll'alion ,lllli .- IJ)() lhig --1 I" 
Rinsal.: . .:le) 

3) Sam pk result 2 \ fh rn11tami11ant 
co11ce11tratio11: no 4ualitirn1ion required. 

No qualilicalion if n:covcr) bet\1ern 80-
115% 
a) '¾,R<80% llag detected results ··rand 

LCS nondetcctcd results "UJ" 
b) ¾R > 115% flag detected results --r 

. ·. c) ¾R <10% llng detected results ·-r a!ld 
· · noncfotected resu Its "R" · · 

. . 

Lab Duplicate 
4% :c:RPD, RPO >4% tlag detected results ··J" 
and nondetected results ··ur 

Field RPO :<'. 30% when detects for both duplicates 
Duplicates arc c:QL for water 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl 1964 

Samples Affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were ll'ithin acceptance 
criteria. 
The laboratory Sample Receipt und 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples \1ere analyzed as per 
Standard Method requirements. 

·1 otal alkalinil~ 11as not dcleclcd in 
pn::parat ion blank . 

LCS recovery was within acceptance 
criteria. 

' 

A sample from a different SDG was 
analyzed in duplicate. 

A field duplicate was not submitted 
for this analysis. 

6 of 13 

Qualifications Bias 

. . .. , 

.. . . 

No qualifications 
None 

warranted. 
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Project: Shepley's Hill Landfill Supplemental ltl\'estigation -t500S2-i\D/53I0C/2320B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Arfected 

Items 

I) No qualification required if recover) 
bct11cen 86-116%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
¾R< 86% flag detected results ··rand 

The MS was p.::rformed on a sample 
MS/MSD nondetectcd results ·'UJ'" 

¾R > 116% tlag detected results ··r from a difli::rcnt SDG. 

¾R<IO¾ tlag detected results ··rand 
nondetected results ··R ·· 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Compound 
Positive results reported above the LOD but Total alkalinity 11as detected in all 
helm, the LOQ should he considered associated samples at concentrations 

Quantitation 
estimated and be flagged ·-r above the LOQ of2.0 mg/L. 

I) /\pproprialc mdhod. 

Chc:rall 2) halualc: an~ anal~tic,il problems ,,ith 
h ,iluatiun or lahoratur~ n:sulis. No anonwli..:s . 
I ),11,1 31 L1alu,11c: ,ampling c:11u1·:..- li.:ld 

contmnination. sample hold times. 

Table 5. Nitrate, Chloride, and Sulfate by USEPA 300 0 
Review 
Items 

Data 
Completeness 

C ( )l' 

Holding 
Times (HT) 

Acceptance Criteria 

Complete SDG lilc. 

a. Sample data package including case 
· · mirra~ive, QC.data and raw data.· .. 

b. Shipping and-receiving documents. 

c. /\II h1b rcrnrds or sample rcu.:ipt. 
preparation and analysis. 

I) Sample custody documentation. 

2) lcmpcraturc: :.:Ji · L' 
3) Sample delivery documentation. 

I) 28 days. preservation not required 
(Chloride, Sulfate) (EPA Method 300.0) 

2) 48 hours. preservation not required 
(Nitrate-N)(EPA Method 300.0) 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: LIO 11964 

Samples Arfected 

All required deliverables were'ptesent 
in the data package. · · · 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 

I h..: laboratur) sa1npk receipt and log 
in checklisl indicates thal sample 
integrity was maintained during 
trnnsr,orl. 

The samples were analyzed and 
preserved as per EPA Method 
rcquircmcnls except for nitrate in 
samples GP-10-12-044-F and GP-10, 
12-054-F. Due to instrnment failure 
these samples v1-ere analyzed past 
holding time. 

7 of IJ 

Qualifications 

No qualifications 
\\'arranted. 

Qualifications 

AMEC J qualified 
the nitrate results 
from samples GP­
I 0-12-044-f and 
GP-I 0-12-054-F 
with an H (holding 
times were 
exceeded) reason 
code. 

Bias 

None 

Bias 

Low 

I 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <I Ox contaminant 

Blanks concentration and bet\\"een LOD and LOQ. 

(Method. raise result Lo LOQ and !lag ··u·· 
Field. 2) If sample result is <I Ox contaminant 

Equipment. concentration nnd 2 LOQ flag ··u·· 
Rinsate. etc.) 3) Sample result 2 I Ox contaminant 

concentrntion: no qunlification required. 

I) No qualilication if recove ry bct,,een 90-
110% 
a) %R<90% !lag detected results ··rand 

LCS nondetected results "UJ"" 
b) %R > 110% flag detected results ··r 
c) %R <10% !lag detected results ··rand 
nondctccted results ··R .. 

I) Chloride RPO <18%: 
Lah Duplicate 2) Nitrate RPD <15%: 

:1) Sulfate Rl'D <20%, 

\ 'ic·ld I l RPI> :;o" .. 11lic·n dc·t..:cts li•r hutli s:1111pk, 
Duplicates arc_,_ UH.) for ,1all:r 

I) No qualilicatinn requircJ ii'rern\'cry 
bet,1een -rn-1s 1•:,;, for chloride. 80-122'% for 
nitrate. and 60-140% for sulfate . 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualiticrition is not 
required 

Qualify only results in the spiked s;tmple •. _ . 
. (Qua_lify results-for samples collec-ted at same 

location but differing depths as well) 

Compound 
Positive results reported above the LOD but 
below the LOQ should be considered 

Quantitation 
l',\ i111~1ed ,llld he !lagged ··r 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) E\aluate sampling errors - field 

contnmination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 11964 

Samples Affected Qualifications Bias 

Nitrate. sulfate and chloride were not 
detected in the method blanks. 

LCS recoveries were within 
acceptance criteria. 

Sample GP-10-12-044-F was 
analyzed in duplicate b) the lab. The 
% RPDs ,n:re within aCl:qitancc 
criteria. 

.. \ lic·ld duplicak 11:i,; nut suh111itkd 
li,r this anal~ sis. 

MS/MSD was performed on sample 
GP- I 0-12-044-F. The rcco, cries 
were within acceptance criteria. 

.. . . 
. . . .. .. .. . . 

The nitrate result from sample GP- I 0-
AMEC J qualified 

12-044-F was detected and reported 
these results with a 

bel\\een the LOO and the LOQ. Estimation 
These re,ulls 1w1-e .I qualilied hy the 

TR (trace level) 

laboratory. 
1..:ason .:oJc. 

No m1omalies. 

x of 13 



October 22, 2010 Total and Dissoh cd ,1ctals hy l "SEP.\ ,1t1hml <,1120.\/7-ntl.\ 

Region I Data Review Worksheet Other lnorganics hy l 1SEPA 300.11/-HOA and S:\I 4S00~113-Bll/4S00!\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4SOOS2-,\D/S310C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 6 A a e . mmoma, N' 1tnte, an u I e 1y d S lticl b S tan 
Review 

Acceptance Criteria 
Items 

Complt:tt: SDG file. 
a. Sample data package including case 

Data narrative. QC data and rnw data. 
Completeness b. Shipping and receiving documents. 

c. All J.1b records of sampk: receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample deliver:, documentation. 

I) 28 days. preserved with I 12S04 to pl-1<2 
(Ammonia) 

Holding Times 2) 48 hours, chemical preservation not 
(!IT) required (Nitrite) 

3) 7 days. preser\'cd 11/ zinc acetate and 
NaOH (Sulfide) 

I) I I" sample result is , I !h rn111amina111 

Blanks 
..:onL·,1111a1iu11 and bc:l\\,,111.C>I) and I.Ol). 
raise result lo LO(.) and !lag ··u·· 

( Mdhod. Field. 2) If sample result is --: JO:,; contaminant 
Equipment. concentralion and " LOQ tlag ··t1 ·· 
Rinsak:. t:tc .) 

3) Sample result :?: I 0:-. contaminanl 
concentration: no qualification required. 

No qualification if recovery between 80-
LCS 120% for ammonia. 90-1 l 0% for nitrite. and 

75-125% for sulfide . . . 

. . . 

Lab Duplicate I) RPD~20% 

Fidd 
I) RPO S30% 

Duplicates 

I) No qualilicalion n.:quirt:d if recovery 
between 80-120% (ammonia). 85-115% 
(nitrite). and 75-125% (sulfide). 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Quality results for samples collected at same 
location but ditlering depths as well) 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: LIO I 1964 

ar et 0 s - - -d d M h d 4SO0NH3 BH/4S00NO2 B/4500S2 AD 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha \\'ere within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity \las maintained during 
transport. 

The samples were analyzed and 
preserved as per Standard Method 
requirements. 

Nu ,mal) lcs d..:ll:cll:d in method 
blanks. 

LCS rcco,·crics \\ ere 1, ithin 
acceptance criteria 

: Sample_ GP-10~12-054-F was ··-
analyzed in duplicate for nitrite and 
sulfide and GP-10-12-044-f was 
analyzed in duplicate for ammonia. 
% RPDs were within acceptance 
criteria. 

A licld Juplil:atc was 1101 sub111illcd 
tor this analysis. 

AMEC UJ 
qualilicd the non-

MSs were performed on sample GP-
detected sulfide 
rt:suh from sample I 0-12-054-F for sulfide and GP-I 0-
GP-10-12-054-F Low 

12-044-f for nitrite and ammonia. 
with a Q (MS 

Sulfide recoYered low at 67%. 
recovery was not 

' 
within control 
limits) reason code. 

9 of IJ 



amec·· 
October 22, 2010 Total and Dissolnd :\lclals hy l SEP.\ :\lcthod (,020.\/7~70.-\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/~IOA and S:\I ~500'1113-Bll/4500!\<)2-IJ/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~500S2-,.\D/53t0C/2320R/25~ou 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Compound 
Positive results reported above the LOD but 

No positi,·c results reported bet\1·ecn 
Quantitation 

below the LOQ should be considered 
LOD and LOQ. 

estimated and be tlagged ·'r 

I) Appropriate method. 

Overall 2) Evaluate any anal) tical problems with 
Evaluation of laboratory results . No anomalies. 
Data 3) Evaluate sampling errors - tie Id 

contamination. sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG tile. 

a. Sample data package including case 
Data narrative. QC data and raw data. 
Completeness b. Shipping .ind receiving docurncnls. 

c. /\II lab records of sample receipt. 
prcp.i r,1tion a11d anal)sis. 

I) Sample custody documentation. 

coc 2) Temperature ,s(,°C 
3) Sample deliver) documenlation . 

.. 
.. 

Holding Times 
28 Jays. preserved \\ ith I 12SO4 lo pl I<:! 

(HT) 

I) If sample result is <I Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and flag '·lJ" 

(Method. Field, 2) If sample result is <)Ox contaminant 
Equipment. concentration and 2 LOQ flag ··u•· 
Rinsate. etc.) 

3) Sampk result 2I0x contaminant 
concentration: no qualification required. 

LCS 
No qualification if recovery between 95-
I 05% (COD) and 90-110% (DOC) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO I I 964 

Samples Affected Qualifications Bias 

/\II required deli\'erables were present 
in lhc data packagc. 

( 

0 ll()kr !Cillp,T,lllll\ :, upon ,IIT i\ al ,II 

/\lpha \1ere ,~ithin acccpta1m.: 
c riter i.i. 
The lahorator) Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

AMEC .I qualilkd 

Samples were analyzed as per EPA 
the detected DOC 

and Standard Method requirements 
results for samples 

. with.the f9llowing exception . 
GP: I 0-21-031 ~U; 

' 
Samples GP-10-21-031-U. GP-10-21-

GP-10°21-041-U, 
Cil'-10-21-051-U, Low 

041-U, GP-10-21-051-U, and GP-10-
and GP- I 0-2 1-060-

21-060-U for DOC analysis were 
U with an H 

filtered at the lab past the 
(holding time 

recommended 24 hours. 
exceeded) reason 
code . 

COD and DOC were not detected in 
associated method blanks. 

LCS reco\'eries were within 
acceptance criteria. 

10 of 13 
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October 22, 2010 Total :ind Dissolrcd :\lctals hy l SEP.\ :\lcthod <,020.\/7-170.\ 

Region J Data Review Worksheet Other lnorganics hy l'SEP.-\ 300.0/410.4 and S;\I 4500Nll3-Hll/4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-Al>/5310C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

L.1b Duplicate 

Field 
Duplicates 

MS/MSD 

Compound 
()uantitation 

Overall 
Evaluation of ·. 
Data 

Acceptance Criteria 

RPD :; 20%. RPD >20% llag detected results 
·•r and nondctected results ··ur 

RPD ::o 30°/4, \I hen detects for both duplicates 
are 2:QL for water 

I) No qualification required il"reco\·cry 
between 80-120%. 
2) !!"background concentration is greater than 
4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(()ualil~ results for samples collected al same 
location hut differing depths as 11ell) 

I) lnslru111cnl k1 cl com:cnt r;11ions should he 
less than the linear range. ()ualili dckctcd 
rcsult, 11 ith cunccntnllio11s grcalc:r tlrnn the 
um ··r 
2) The rq1or1ed LO() should not be below the 
l<l\\cst ICAL standard conce111ra1ion. 
3) Posiliw results reported abo,·c the LOD 
but below the LOQ should be considered 
estimated and be !lagged ··r 

I) Appropriate method. 
2) Evl\luat~ any analytical problems with 
l~b0rator)' results. ·· 
3)~ EV8 luaie son1Pli~g errors - ·field ·· 
contaminmion, sampk hold times. 

Samples Affected 

Sample GP- I 0-23-027-U was 
analyzed in duplicate by the 
laboratory for DOC. The lab 
performed duplicate analysis for 
COD on a sample from a different 
SDG. RPDs \\ere \I ithin acceptance 
criteria. 

A licld duplicate 1rns not submitted 
!'or this analysis. 

MS for DOC was performed on 
sampleGP-10-23-017-U. The 
recovery was within acceptance 
criteria. The COD MS was performed 
on a sumple from a different SDG. 

I he l'l>I> 1\:sull li'um sample lil'-1 IJ-
12-044-F \1·as detected and reported 
hc111cen !he LOD and the LOQ. 
These results were J qualilied by lilt: 
laboratory. 

No ano1,11alies.-

Table 8. Total Suspended Solids (TSS) by SM2540D 
Review 

Arceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and nm data. 
Completeness b. Shipping and receiving docurm:nts. 

c. All lab records or sample receipt. 
preparation and analysis. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl 1964 

Samples Afferted 

All required deliverables were 
present in the data package. 

11 of 13 

Qualifications 

No qualifications 
warranted. 

No qualifications 
11 arranted. 

AMEC J qualilicd 
these results\\ ith a 
TR (!race lc l'cl) 
reason code. 

Qualifications 

Bias 

None 

None 

Estimalinn 

Bias 
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October 22, 2010 Total and Dissoh ell :\lctals hy l 'SEP.\ :\lcthod @20. \/7-t?0.\ 

Region I Data Review Worksheet Other lnorganics hy l 1SEPA 300.0/-tJOA ,md S~I -t500:'\113-Bll/4500NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-,\D/:BI0C/2320B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 
Cooler temperatures upon arri\'al 
al Alpha were within acceptance 

I) Sample custody documentation. criteria. 
coc 2) Tempernture ::o6°C The laboratory Sample Receipt 

3) Sample delivery documentation. llnd Log-in Checklist indicates 
that sample integrity was 
maintained durinJ!. transport. 

Holding Times 
7 days from sampling lo analysis 

Samples were analyzed as per 
(HT) Standard Method requirements. 

I) If sample result is <I Ox contaminant 

Blanks 
concentration and bet\\cen LOD and LOQ. 
raise result to LOQ and tlag ··u·· 

(Method. Field . 2) Ir sample result is <I Ox contaminant TSS was not detected in 
Equipment. conc,;:ntration and ~ LOQ flag ··u-- associated method blanks. 
Rinsate. etc.) 

3) Sample result:::: I Ox contaminant 
concentration; no qualilication required. 

Sample (ii'- I 0-12-044-1 J was 

I .ah Duplicate 
Rl'D <20% llag detected results ··rand analy,.ed in duplicate by th.: 
nondl·t.:cl.:d rcsulls ··t 1r laboratory for TSS . RI'[) II llS 

11 ithin acccpt,111cc criteria. 

Field RPD ":: 30% when detects for both duplic..Jtes A licld duplicate 11,1s not 
Duplicates arc ::::QL for water submitted ror this analysis. 

I) Instrument level rnncentrations should be 
less than the I inear range. Qua Iii)' detected 
results with concentrations greater than !he 
LOD 'T 

Compound 
2) The reported LOQ should not be be~w the . TSS was r<c:ported as detected 

Quantitation above the LOQ. lowest ICAL sta,ndard concentration. 
: 

3) Positive results repo11edabove the LOD 
but below the LU(.,/ should be considered 
estimated and be flagged ·T 

I) Appropriate method . 
<hcrall 2) Evaluate am analytical problems II ith 
Ll'aluation or laboratory n:sults. 
Data 3) Evaluate sampling errors - tield 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl 1964 

·. 

Sample GP-10-12-044-U has an 
elevated detection limits due lo 

required dilutions. The requested 
reporting limits were not 
achieved. 

12 of 13 

Qualifications Bias 

No qu,dilica1io11 
None 

warranted. 
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Region I Data Review Worksheet Other lnorganics h)· l'SEPA 300.0/410.4 and S.\I -'500!\'ll3-Bll/4500:\02-R/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53I0C/2320B/25-'0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t?~ ~ 
Denise King 
Environmental Chemist 

/\MIT Job No. 780380000.0300.**** 
Laboratory SDG: LIO 11964 
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Alyson Fortune 
Environmental Chemist 
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Region I Data Review Worksheet Other lnorganics by rsEP,\ 300.01-'1 OA anti S!\I -'500:\113-BIIM500N02-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation ~500S2-..\D/5310C/2320B/25~on 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 9 water samples (including 2 rinsate blanks and 1 field duplicate) collected 
on August 9, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 9, 2010 and 
assigned sample delivery group (SDG) number L 1012165 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and nitrate using 
US EPA Method 300.0; chemical oxygen demand (COD) using US EPA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM) , Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley 's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S e 1e ampe IS I L' t 
Lab Sample Number Sample Date 

LI 012165-01/02· 08/09/2010 
LIO I 2165-03/0.1 08.'09/2010 
LI0I2165-0S/06 08/09/2010 
LIO 12165-07 08/09/2010 
LIO 12 165-08/09 08/09/2010 
L1012165-10 08/09/2010 
LIO 12165-11 /l 2 08/09/2010 
L1012165-13/14 08/09/2010 
LI0l2l65-l5 08/09/2010 

AM EC Joh No. 780380000.0300.** ** 
Laboratory SDG: LI0l2l6S 

Field IQ 

SHP-05-0468-·FllJ . 
Sl·IP-05-0-15A-F.'U 
SHM-05-041 B-F/U 

GP-10-12-065-F 
GP-10-1 3-039-F/U 

RB-08091 0-U 
GP- I 0-24-015-F/U 
DUP-080910-F/U 

RBZ-080910-U 

I of 12 

Comments 
. 

MS/MSD 

Rinsate Blank 

Field Duplicate of GP-10-24-015-F/U (Metals Only) 
Rinsate Blank 
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Region I Data Review Worksheet Other lnorganics hy l'SEP.\ 300.0/-110.4 and S:\I 4500~113-Bll/45011:~02-B/ 

Project: Shepley's Hill Landfill Supplemental InYestigation 4500S2-AD/53111C/2320B/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S a e am1 le a us I St t 
Data Sample Receipt Validation Matrix Preservation Laboratory 
Level Tempen1ture 

Data Quality 
Two sample coolers 
were received on Alpha Analytical 

Review using 
Aqueous 

As required by 
08/09/20 IO at 8 Walkup Drive 

Automated Data method 
Review (ADR) 

temperatures of 3°C and Westborough. MA 01581 
40c. 

DAT A QUALITY OBJECTIVES AND VALIDA TI ON FINDINGS 

T bl 3 T t I a e . oa an d D" ISSO ve eas 1y d M t I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG file. 
a. Sample data package including 

case narrative. QC data and 
Data raw data. 
c,,mpkleness h. Shipping and rccci, ing 

documents. 
e. All l:ih n:rnrds or sample receipt. 

prcparntion and nnah sis. 

I) Sample cuslod) dornmcnlation. 

2) Te111peralt11\: -:;6°C for soils. 
coc 3) Aqueous sample prcsc:n ed lo 

pH<2. 
4) Sample delivery documentation. 

Holding .Time 
I) Aqueous sampl~ I ~O days if 
preserved to pH<2 ~-
2) Ilg - 28 da) s Lo <111<11:sis 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: Ll012165 

Samples Affected 

All required delivcrahles \\ere present 
in the data package. 

(.'pole r kmpcra1u1\:S upu11 a1 ri, al ,11 
Alpha were 1, ithin aeeeplam:e criteria. 
Samples were prcscrn:d \\'ith I IN01 lo 
pll..-:2. 
The Chain or Custod) is intact. 
The laboratory Sumple Receipt and 
Log-in Checklist indicates that sample 
integrity w:is maintained during 
transport. 

·. •, 

The samples were analyzed within 
holding time. 

2 of 12 

Qualifications 

,, 

' 

SDG Number 

Ll012165 

Bias 

.. 



ameC' 
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Region I Data Review Worksheet Other lnorganics hy l 1SEPA 300.0/-IIOA imd S:\I -15001\'H3-Bll/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation • -1soos2-AD/5310C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down lo the LOO. 

Blanks 
2) If sample result is < I Ox 

contaminant concentration; 
(Method. flag "'U" 
Field. 3) Sample result 2: I Ox contaminant 
Equipment. concentration: nu 
Rinsate. de.) qualilicalion required. 

Laboratory I) LCS acceptance limits 80-120%, 
Control method requirements (EPA Method 
Sample/ 60\0/6020/7470) 
Laborntory a) %,R<80% flag det t:cted results --r 
Control and nondetected results ··ur 
Sample b) %R> 120% flag detected results ··r 
Duplicate c) %R<IO% tlag detected results ·T 
(LCS/LCSD) and nondetected results "R"' 

Recovery Qualily all associated samples. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: L1012165 

Samples Affected Qualifications Bias 

The associated sample 
concentrations were more than 
10 times the blank 
concentrations; therefore, data 
usability is not adversely 

Total aluminum (2.65 11g/L), total affected by the blank results, 
arsenic (0.2 ~•g/L), and total sodium with the following exceptions: 
(31.5 ~•g/L) were detected in the 
method blank associated with the AMEC U qualified total arsenic 
analysis of samples from this SDG. from DUP-080910-U and GP-

10-24-015-U; dissolved 
Dissolved antimony (0.12 µg/L), antimony and dissolved zinc 
dissolved calcium (32.9 ~•g/L), from GP-10-12-065-F and GP-
dissolved sodium (26.1 µg/L). and I 0-13-039-F. and dissolved zinc 
dissolved zinc (2 .03 µg /L) 11ere from DUP-080910-F with a B 
detected in the method blank associated (detected in method blank) 
with the analysis of samples from this reason code. 
SDG. 

AM EC U qualified dissohed 
High 

Total aluminum (2.89 11g/L). lolal aluminum from sample SHM-
arsenic (0.36 11 g/L). lolal calcium (25.6 05-041 B-F: dissolved 
11g/L). tota l kad (0.05 11g/L). total aluminum l"rnm samples DLIP-
mungam:s.: l 0 . 15 µg/L), und total 080910-F and Gl'-10-24-015-F: 
soc.Jium (2> Pl/I.) \\<:rl.'. d.:ti.:cli.:c..l in total and Jissohi.:<l arsi.:ni, l"rom 
rinsale RH-080910-U. sample DUl'-080910-F/U anJ 

_jusl dissolved arsenic from GP-

Total uluminum (2 . .J I µg/L). total I 0-24-015-F: and qua Ii lied total 

arst:nic (0. 17 µg/1.). total calcium ( 17.7 chromium from sample DUI'-

11g/L). and total chromium (0.25 ~1g/L) 080910-U and GP- I 0-24-0 15-U 

were detected in rinsate RB2-0809 I 0- with an F (detected in 

U. equipment rinsate blank) reason 
code. 

Rinsate blank samples have not : 
been qualified due to method 
blank com:cnlrations. 

Th.: Ll'S rc1:ov-:ri.:s 11-:rc within 
acceptance limits. 

3 of 12 
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Region I Data Review Worksheet Other lnorganics hy l'SEP.\ 300Jl/4IOA anti S:\I -45001\113-Bll/-4500~O2-B/ 

Project: Shepley's Hill Lanctfill Supplemental Investigation -t500S2-i\D/53IOC/2320B/25-40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

l)RPD s; 30% (waters): s; 50% 
(soils) 

Field a) If exceeds RPO limit; J quality 
Duplicate detects, UJ qualif), non detects. 
RPD b) lfone result> LOQ and other ND; 

]-detections, UJ qualify non detects 

2) ± LOQ for results :s: 5x the LOQ 

1) MS/MSD acceptance limits are 80-
120% (QAPP-Worksheet 12-1 ). 
2) Quality results in the batch or of 
similar type. 
3) Ir hackground concentration is >4x 
spike concentration qualification is 

MS/MSD 
not required 
a) Recoveries <10% J qualify detects. 
R quality non detects 
h) Reco veries <80°,,;. flag dctecl<.:d 
results ··rand nondetected results 
··11r 
c) Reen, erks > I 20°~, llag detcch:d 
results ··r 
4)RPD :;; 20% 

1) Acceptance limits are 75-125%. 
2) Quali(v results in the batch or of 
similar t) pc. 
3) If background concentration is >4x 

· spike concentration qualification is 
Post .. i:iot required 
Digestion a) Recoveries <10% .I quality detects. 
Spike (PDS) R qualify non detects 

b) Recoveries <75% flag detected 
results "J" and nondetected results 
"Ur' 
cl Recoveries> 125% flag detected 
results ··r 

1) Once per digestion batch (EPA 

Serial 
6000 series) 

Dilution 
2) ~ I 0% for analytes with 
concentration >S0times LOQ 
3) %D> 10% tlug detected results "f' 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12165 

Samples Affected Qualifications Bias 

Sample DUP-080910-U/F ,,·as 
collected as the field duplicate of 
sample GP-10-24-015-U/F. 
RPDs were within acceptance criteria. 

Total arsenic (67%/42%) and total iron The background concentrations 
( 150%MS) recoveries in the MS/MSD of all analytes that arc outside 
performed on sample SHM-05-014B-U QAPP-specified limits were 
were outside the QAPP specified limits. more than 4x the spike 

concentration with th-: 
Dissolved arsenic ( I 67%/150%). following exceptions: 
dissolveJ calcium ( 132°1.,/130%), 
dissolved iron (590%/520%), dissolved AMEC J qualified the dissolved 
manganese ( 125%/ I 25%). dissolved calcium. dissolved manganese, 
potassium ( 125%/122%). and dissolved dissolved potassium. and High 
sodium ( 133%MS) recoveries in the dissoh ed sodium result from 
MS/MSO performed on sample Sl·IM- sample SHM-fl5-041B-F with a 
05-041 B-r- wen: outside QAPP- Q (MS/MSD rccmcry not 
specilied limits. ll'ithin control) reason code. 

.-'\MEC' .I qualilied the dissohcd 
Dissolved mercury ( I 27°'oMS l ITC!>\ .:r~ mc1u1r) result from sample til'-
in the MS performed on sample GP- I 0- I 0-12-065-F with a Q 
12-065-F was outside QAPl'-speci lied (MS/MSD recovery not II ithin 
limits. control) reason code. 

The PDS recoveries w~re within . ' 

acceptance limits for all ahalytes wiih 
concentrntions <---Ix spike 
concentrations. 

AMEC J qualilied the detected 
The %D for the SDs performed were dissol\'ed culcium, iron, 
within acceptance limits except for: manganese. and potassium from 
dissolved calcium ( 12%), dissolved iron sample SHM-05-04IB-F with None 
(13%), dissolved manganese (14%), an A (SD% dirl~rcnce not 
and dissolved potassium ( 11 %). within control limit) reason 

code. 
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amec 
October 22, 2010 Toh1l i1ml Dissohcd :\lctals hy l SEl'A :Vlcthod (,020,\/7470.\ 

Region I Data Review Worksheet Other lnorganics hy t·sEl'A J00Jl/410.4 and Sl\l 4500'\IIJ-llll/4S00NO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4S00S2-AD/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Instrument level concentrations 
should be less than the linear dynamic 
range (LDR). 
a) Qualify detected results with 
concentrations greater than the LOR AMEC J qualified these results 
'T' The laboratory J qualified metal results with a TR (trace level) reason 

Compound 2) The reported DL (LOQ) should not detected between the LOO and the code. unless they were Estimation 
Quantitation 

be below the lowest !CAL standard LOQ. previously U qualitied due to 
concentration. blank contamination. 
a) Positive results reported above the 
LOD but below the LOQ should be 
considered estimated and be flagged 
'T' 

Samples GP-10-12-065-F. GP-10-13-

I) Appropriate method. 039-U. GP-10-24-015-F/U and DUI'-
080910-F/U have elevated detection 

Overall 2) Evaluate any analytical problems 
limits for all analj1es due to the 

Evaluation of with laboratory results. 
dilutions required by the high 

No qualification warranted. None 
Data 3) Evaluate sampling crrnrs - fa:ld conccntrations or target anal) tes. The 

contamination. sarnplc hold times. n.:qm:sh.:J reporting limits \\crc not 
achie1·cd . 

Note: The laboratory is re1>0rting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalmity by s tandard et 0 M h d 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Samplc dala packagc including case 

Data narrative. QC data and raw data. 
Completeness ·b. Shipping and receiving documents. 

c. All lab records of sample receipt, .. 

preparation and nnalysis. 

1) Sample custody documentation. 

coc 2) Temperature -S6°C 

3) Sample deli, cry documentation. 

1 lolding Times 14 days. prcs.:rvalion not required (Slandard 
(HT) Method 23208) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l2165 

Samples Affected 

All required deliverables were present 
in the data package. 

·-

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Chccklist indicatc~ that 
sample integrity was maintained 
during transport. 

Samples ll"ere analyzed as per 
Standard Method requirements. 

5 of 12 

Qualifications Bias 



amec · 
October 22, 2010 Total and Diss oh cd .\lctals hy l ·s1-:11

.\ .\·lcthod 6020A/7470.\ 

Region I Data Review Worksheet Other lnorganics hr l'SEPA 300.0/4IOA am.I S.\I 4500'.\113-Bll/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/531UC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is< I Ox contaminant 

Blanks 
concentration and between LOD and LOQ, 
raise result to LOQ anc.l !lag ·-u·· 

(Method. Field. 2) If sample result is< I Ox contaminant 
Equipment. concentration and 2 LOQ flag ·•u-· 
Rinsate, etc.) 

3) Sample result 2 I Ox contaminant 
concentration; no qualification required. 

No qualification if recovery het,,een 80-
115% 
a) %R<80% !lag detected results "'J'" and 

LCS nondetected resu Its "U J" 
b) %R > 115% flag detected results ··r 
c) °/4,R <10% tlag detected results --rand 
nondctcctcd results ··R·· 

Lab Duplicate 
4% :s:RPD. RPD >4% llag detected results ··r-
and nondetected results ··ur 

Field KPD '.S 30% when ddccts for both duplicates 
I )upl icates an; c:(.)L for ll'atcr 

I) No qualilication 1cquin;J ifn:w,cry 
between 86-1 16%. 
2) lfbm:kground concentration is greater thun 
4x the spike com:entration qualilication is not 
re4uired 
%R< 86% tlag detected results ··r and 

MS/MSD nondetected results ··ur 
%R > 116% flag detected results •-r 
%R<I0% flag detected results 'T' and 
nondetected results "R" 

- Qoolify only results in the-spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Compound 
Positive results reported above the LOD but 

Quantitation 
below the LOQ should be considered 
estimated and he flagged ·•r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl2165 

Samples Affected Qualifications Bias 

Total alkalinity was not detected in 
preparation blank. 

LCS recovery was vVithin acceptance 
criteria. 

The lab analyzed a sample from a No qualilications 
None. 

different SDG for duplicate analysis. \\"arranted. 

A lkld duplicate II as not suh111 itted 
ltll this an.ii ~ sis. 

The MS was performed on a sample No qualifications 
None. 

from a different SDG. ll"□ rranted. 

.. · . ., 

Total alkalinity was detected in all 
associated samples at concentrations 
ahm-c the 1 0() of 2.0 mg/L. 

No anomalies. 
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amec 
October 22, 2010 Total :md Dissoh cd :\lct.ih h,· l SEP.\ :\lcthod 61120,\/7~70. \ 

Region I Data Review Worksheet Other lnorganics h)· l'SEPA 300.0/~IOA and S:\l ~S00:\113-BH/~SOON02-B/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation ~SOOS2-AD/SJIOC'/2320B/25~0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 5 N't t Chi 'd a e . 1 ra e, Ori e, an u a e 1y d S If t b USEP A 300 0 
Review 

Acceptance Criteria 
Items 

Cl.lmplete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody docu1m:ntatim1. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

I) 28 days, preservation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. preserl'<llion not required 

(Nitrate-N)(EI'/\ Method 300.0J 

I) Ir sample r..:sull is , 10:-- cu111amina111 

Hlanks rnncentralion and bel\\'ecn L(Jl) and LO(). 

(Method. raise result to LOQ and thlg .. U .. 

l'it: ld. 2) 1rsarnple result is < llh rnnlaminant 
Equip1m:nl. rnnccntratiun and ;:: LO() !lag "l , .. 
Rinsate, etc.) 3) Sample result ;:,: JOx contaminant 

concentration: no qua Ii tication required. 

1) No qualification if reco\ ery between 90-
110% 

.. a) ,%R<90% flag detected results '·J" and 
LCS nondetected results '·l l.J" 

b) %R > I 10% !lag detected results ·-r 
c) %R <10% llag detected results ·-rand 
nondetected results '·R" 

I) Chloride RPO < 18%: 
Lab Duplicate 2) Nitrate RPO < 15%: 

3) Sulfate RPD <20% 

Field I) RPO :S 30% when detects for both samples 
Duplicates are 2: LOQ for water 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l2165 

Samples Affected 

All required deliverables \\erc present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha Wt!re within acceptance 
criteria. 
The laboratory sample rct:eipt and Ing 
in checklist indicates that sample 
integrity \1as maintained during 
transport. 

The samples were analyzed and 
presern:d as per EPA Method 
requirements, except for nitrate. 
Samples GP- I 0-12-065-F and GP- I 0-
13-039-F \\ere anal)ZCd past the 
nil rah! holding time du..: 10 instrumenl 
l~1ilun:. 

Nill ate. chloride and sull'ah: \\ere not 
d..:Jcctcd in the mclhod blanks. 

LCS recoveries~v~re within · 
m:ccptam:c criteria. 

A lab durlicatt was rerformed on 
sample <.il'-10-13-039-F. ·1 hi:% 
RPDs were within acceptance criteria. 

A field duplicate was not submitted 
for this analysis. 

7 of 12 

Qualifications Bias 

AMEC J qualitkd 
the nitrate from 
samples GP-I 0-12-
065-F and GP-I 0-
13-039-F with an 11 

Lm\ 

(hnldin11 time 
c:--cecdcd) reason 
code. 

- .. .. . 



ameC -' 
October 22, 2010 Total and l)issolnd \h-tals hy l"SEI'.\ ,\lcthml 6020A/7-mn 

Region I Data Review Worksheet Othrr lnnrganics by l'SEP,\ 300.01-U0A and S\I 4500'.'ill3-Bll/4500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation 4500S2-AD/5310C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) No qualification required if recover) 
betl\een 40-151% for chloride, 80-122% for 
nitrate, and 60-140% for sulfate _ 
2) If background concentration is greater than MS/MSD was performed on sample 

MS/MSD 4x the spike concentration qualification is not GP-10-13-039-F, The recoveries 
required were within acceptance crikria , 
Qualify only res ults in the spiked sample, 
(Qualit~-· results for samples collected at same 
location but differing depths as well) 

The nitrate result from sample GP-10-
AMEC J qualitied 

Compound 
Positive results reported above the LOD but 13-039-f was detected and reported 

these resu hs \I ith a 
Quantitation 

below the LOQ should be considered between the LOD and the LOQ. 
TR (trace level) 

Estimation 
estimated and be !lagged '·J" These results \\ere J qualified by the 

reason code, 
laborntor~ _ 

I) Appropriate method, 
Overall 2) Evaluate any analytical problems with 
Ernlua1ion of' laboratory results , No anomalies. 
Data 3) Evaluate sampling errors - lield 

contamination. sample hold times. 

T bl 6 A a e mmonaa, 1 n c, an u I e ,y an ~..- e 0 s ~ - . ::-, - ~ -d S If d b St d d M th d .ro0NH3 BIJ/.r00NO2 B/,roos2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG lilc, 
a, Sample data package including case 

Data narrative. QC data and raw data. 
Cornpleleness b_ Shipping and rece il'ing documents. 

c. All lab records of sample receipt. 
prepafation and ar,alysis .. .. 

1) Sample custody documentation. 

coc 2) Temperature ::,6°C 
3) Sample delivery documentation. 

1) 28 days. preserved with H2S04 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(HT) required (Nitrite) 

3) 7 days, preserved w/ zinc acetate and 
NaOH (Sullidc) 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO I 2165 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package, 

-Cooler temperatures upon arrival at · : . ' 

Alpha m~re within :iccept:ince 
criteria, 

The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
trnnsr0r1. 

The samples were analyzed and 
preserved as per Standard Method 
requirements. 

8 of 12 



amec-
October 22, 2010 Total and Dissoh cd .\Jct a ls hy t 'SEP.\ "et hod (,020.\/7-l70. \ 

Region I Data Review Worksheet Other lnorganics h) l'SEPA 300.0/-llO.-l and S:\I -l500:\ll3-Bll/4500i\02-H/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation -l500S2-AD/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteriii 

Items 

I) If sample result is < I0x contaminant 

Blanks 
concentration and bel\\een LOO and LOQ, 
raise result to LOQ and !lag •·u•· 

(Method. Fidd. 2) If sample result is < !Ox contaminant 
Equipment. concentration and 2'. LOQ !lag --u·· 
Rinsate, etc.) 

3) Sample result 2'. I Ox contam immt 
concentration: no qualiticalion required. 

No qualification if recovery between 80-
LCS 120% for ammonia. 90-110'¼, for nitrite. and 

75-125% for sullide. 

Lab Duplicate ll RPlh20% 

Field I l RPD :5 30'!,,-;, 
Duplicates 

I) No qualilkali(>n n:quircd irr..:cm..:r~ 
h..:t11.:en 80-120''-'o (arn111011i,1). 85-115°,;, 
(nitrite:) . and 75-125'!,, 1sullidc:). 
2) Ir hackground conccntrntion is grc:atcr than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sampl..:. 
(Quality results for samples collected at same 
location but differing depths as well) 

Positive results reported above the LOO but 
CompouIJd 

below-the LOQ shm~ld l>e considered-
Quantitaticin 

estimated and be flagged ·r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems \\'ith 
Evaluation of lahoratory results. 
Datu 3) Evuluutc sampling errors - lic:ld 

contamination, sample hold times. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L1012165 

Samples affected Qualifications Bias 

No analytes detected in method 
blanks. 

LCS recoveries were within 
acceptance criteria 

Sample GP- I 0-13-039-F was 
analyzed in duplicate for sullide and 
sample GP- I 0-12-065-F for ammonia 
and nitrite. The % RPDs were within 
acceptance criteria. 

A licld duplicate was not suhmitk:d 
for this anal) sis. 

~dss \\<.:le' pc·l'llll'lllc'd Oil s:1111plc· ( ii'-
.'\l'vllT l 1.I 
qualilied the: sulltdc 

I 0-12-065-J-' for ammonia mid 
from sample GP-

sullidc. The nitrite MS was 
performed on a sample from a 

10-12-065-F \\ith a Low 
(.) (MS recovery 

dil"lcrenl SI)(, _ The sulli<lc n::cov<.:ry 
1101 "ilhin rnntrol 

was low at 71 %. 
limits) reason code. 

The nitrite result from sample GP-IO-
AMEC J qualified 

12-065-F was detected and reported 
· between the LOD and the_ LQQ .. 

these results with a 
Estimation 

These results were J qualified by the 
TR (trace level)" 

laboratory. 
reason code. 

No anomalies. 

9 of 12 



ameC' 
October 22, 20 IO Total and llissoh ctl .\lctals by l SEP.\ :\lcthod 6020.-\/7470.\ 

Region I Data Review Worksheet Other lnnrganics by l'SEI',\ 300.0/4IOA and S:\I 4:500~113-811/4:500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4:500S2-AD/:5310C/2320ll/2:540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 53IOC 

Review 
Acceptance Criteria 

Items 

Complete SDG tile. 

a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature 56°C 

3) Sample delivery documentation . 

Holding Times 
28 days. preserved with l·l2SO4 to p11<2 

(HT) 

I) Ir sample result is< I Ox contaminant 

Blanks 
rnncentration and betm,:en LOI) and LOQ. 
raise result to LOQ and flag ··lJ" 

( ~h:thuJ. I icld. 
2) It' sampk n.:sult is< I lh eontaminant 

Equipment. conct:ntration and 2 LOQ flag ·'l! .. 
Rinsat..:. de.) 

3) Sample result 2 I Ox contaminant 
concentration: no qualification r..:quir.:d. 

LCS 
No qualitication if recovery between 95-
105% (COD) and 90-110% (TOC) 

.. 
Lab Duplicate 

RPO :,;; 20%, RPO >20% flag .de~ecte.d results. 
'T' and nondetected results "UT' 

Field RPO '5 30% when detects for both duplicates 
Duplicates are 2:QL for water 

I) No qualification required if recovt:ry 
between 80-120%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 

MS/MSD required 
Qualify only results in the spiked sample. 
(Quality results for samples collected at same 
location but differing depths as well) 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: LIOl2165 

Samples Affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that 
smnplc integrity \HIS maintaim:d 
during transport. 

Samples were analyzed as per EPA 
and Standard Method requirements. 

CUI) and I)()(' \\Cl\: nut dctcetcd in 
associated nwthod blanks. 

LCS recoveries were within 
acceptance critt:ria. 

Sample SHP-05-04-SA-U was ; 

analyzed in duplicate for DOC and 
sa'inple GP- I 0-12-065-F for COD. 
Rl'L>s \\ere within acceptance criteria. 

A field duplicate was not submitted 
for this analysis. 

The COD MS was performed on 
sample GP- I 0-12-065-F. The DOC 
MS was performed on sample SHM-
05-41 B-U. The recoveries were 
within acceptance criteria. 

!Oof 12 



amec -' 
October 22, 2010 Total and Dissolnll \lctals hy l'SEI'.\ \lcthod <,020,\/7~70,\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA Joo.omo.4 and S\I .:l:'i00'.\113-811/4500'.\O2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53I0C/2320H/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) Instrument lc\cl concentrations should be 
less than the linear range. Qualify detected 
results \\"ith concentrations greater than the 
LOD ·-r 

Compound 2) The reported LOQ should not be below the COD and DOC results were reported 
Quantitation lowest ICAL standard concentration. as detected above the LOQ. 

3) Positive results repo11ed above the LOD 
but below the LOQ should be considered 
estimated and be flagged ·T 

I) Appropriate method. 
Sample SHP-05-0468-U has elevated 

O\·erall 2) Evaluate any analytical problems with 
E\'aluation of laboratory results. 

detection limits for DOC due to the 
dilutions required by the elevated 

Data 3) Evaluate sampling errors - field sample concentration. 
contamination. sample hold times. 

T bl 8 T t IS a e . oa uspen e 0 I s ,y d d S I'd (TSS) b SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SIX, lilc . 

a. Sampk Jat.i pad:agc im:luJing ca,c 
I );11 ;1 11.irr;II i, c·, ()(' d.il;i and 1 ;i\\ d.1t;1 

Completeness b. Shipping anJ rccci\ ing J0cu1m:nts. 

c. All lab rcrnrds of sample receipt. 
preparation and mwlysis . 

1) Sample custody documentation. 

coc 2) Tempernlure ~6°C 
3) Sample delivery documentation . 

.. 

Holding Times 
7 days from sampling to analysis 

(HT) 

I) If sample resull is < !Ox contaminant 

Blanks 
cnnccntrnlion ;rnd hct\\ccn 1.01) and 1.0Q. 
raise result to LOQ and tlag "U .. 

(Method. Field. 2) lfsamplc result is < !Ox contaminant 
Equipment. concentration and ;:: LOQ tlag ·'lJ" 
Rinsate. etc.) 

3) Sample result ;::)Ox contaminant 
concentration: no qualification required. 

Lab Duplicate 
RPD <20% llag detected results ·-r wld 
nondetected results "UJ" 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L 1012165 

Samples Affected 

.\II r,·qui1c·d ,kli,,·1ahk, \\c1,· 
present in the data pacbgc. 

Cooler lcmpcralurcs upon anival 
at Alpha \\'ere within acceptance 
criteria. 

The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity .was 
maintained durinJ?; transport . 

Samples were analyzed as per 
Standard Method requirements. 

TSS was not detected in 
associated method blanks. 

Sample GP- I 0-13-039-U was 
analyzed in duplicate by the 
laboratory for TSS . The RPD was 
with in acceptance criteria. 

11 of 12 

Qualifications Bias 

No qualification 
None 

warranted. 

Qualifications Bias 



amec 
October 22, 2010 Toh1I and Dissohcd :'llctals hy l SEI'.\ :'llcthml <,020A/7-170.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-IIOA and S:'11 -15011:\113-Bll/4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/5310C/2320B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

Fickl RPO :S 30% when detects for both duplicates A field duplicate was not 
Duplicates are ::>_QL for water submitted for this analysis. 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
results \\'ilh concentrations greater than the 
LOO ··r 

Compound 
2) The reported LOQ should not be bdow the 

TSS was reported as deteckd 
Quantitation 

lowest IC/\L standard concentration. 
above the LOQ. 

3) Positive results repo11ed above the LOD 
but below the LOQ should be considered 
estimated and be flagged "J" 

I) /\pprnprialc method. 
Sample GP- I 0-013-039-U has 

Overall 2) Evaluate any ,rnalytil:al problems with 
elevated detection limits for TSS No qualitication 

Evaluation of laboratory results. 
due to the dilutions required by warranted. 

None 
Data 3) Evaluate sampling errors - field the elevated sample concentration. 

contamination. sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~~ ·¼ ··· 
Denise King 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L 1012165 
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Region I Data Review Worksheet Other lnnrganics hy l'St:PA 300.0/-HO.-l and S;\I -lSOO'i113-Bll/4S00:1w2-R/ 

Project: Shepley's Hill Landfill Supplemental Investigation .isoos2-,.\D/53IOC'/2320R/25-lOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 17 water samples (including 2 rinsate blanks and 2 field duplicates) collected 
on August 9-10, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 10, 2010 and 
assigned sample delivery group (SDG) number L 1012243 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and nitrate using 
USEPA Method 300.0; chemical oxygen demand (COD) using USEPA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1 . The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USE PA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e amo e IS I L' t · 
Lab Sample Number Sample Date. 

Ll012243-0l/02· - ·08/09/20 I 0 
LIO 12243-03/04 08/09/2010 
LI0l 2243-05/06 08/09/2010 
LIO 12243-07/08 08/09/2010 
LIO 12243-09/ 10 08/10/2010 
L1012243-l 1/12 08/10/2010 
L10l2243-13/14 08/10/2010 
Ll012243-15 08/09/2010 
LIO 12243-16/17 08/10/2010 
LI0l2243-18 08/10/2010 
L1012243-19 08/ 10/2010 
LIO 12243-20 08/ 10/2010 
LI0l2243-21 08/10/2010 
LIO 12243-22/23 08/ 10/2010 
LIO 12243-24/25 08/10/2010 
LIO 12243-26/27 08/10/2010 
L 1012243-28/29 08/10/2010 

AM EC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12243 

. Field ID 

GP- I 0-24-025-F/U 
GP- I 0-24-035-F/U 
GP-I 0-24-045-F/U 
GP-I 0-24-055-F/U 
GP- I 0-25-025-F/U 
GP-I 0-25-035-F/U 
GP- I 0-25-045-F/U 

GP- I 0-13-049-F 
GP-I 0-13-059-F/U 

GP- I 0-13-069-F 
G P-10-13-079-F 
RB2-08l010-U 
RB-0810 I 0-U 

DUP-081010-F/U 
DUP2-08 IO I 0-F/U 
GP-10-22-011-F/U 
GP-10-22-021-F/U 

I of 12 

Comments 

-

MS/MSD 

Rinsate Blank 
Rinsate Blank 
Field Duplicate of GP-I 0-25-035-F/U (Metals Only) 
Field Duplicate of GP- I 0-25-045-F/U (Metals Only) 
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Region I Data Review Worksheet Other lnorganics hy l'SEP,\ J00.0/4JOA and S.\I 4500:\113-Bll/4500~02-H/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation -t500S2-AD/:iJIOC/2J20H/25-ton 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S I S a e . amp e tatus 

Data Validation Matrix Preservation Sample Receipt Laboratory Level Temperature 

Four sample coolers 
Data Quality were received on 

Alpha Analytical 
Review using 

Aqueous 
As required by 08/10/20 IO at 

8 Walkup Drive 
Automated Data method temperatures of 3 .0°C, 

Westborough. MA O 15 8 I 
Review (ADR) 4.0°C, 3.2°C, and 

3. J0 C. 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I a e o a an d D" ISSO ve e a s •Y an d M t I b USEPA 6020A d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG file. 
a. Sample data package including case 

Data narrative. QC data and nm dnta. 
Compkl..:ncss b. Shipping and r..:n:i, ing dm;uments. 

c. All lah records or sample r..:n:ipl. 
prcparntinn and :111al~ sis. 

I) Sample cuslod~ tlocumcnt.ition. 
2) Tempcraturc :56°C for soils coc 
3) Aqueous sample preserved lo pl-1<2 . 
4) Sample delivery documentation. 

~ I) Aqueous sample 180 days ir'preserved 
l loltling Time to pl-1<2 

2) Hg - 28 days to analysis 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl2243 

Samples Affected 

All rcql1ircd dcli,crahles were present 
in the data package. 

Cookr temp..:r.nurcs upon arri, al at 
Alpha were II ithin acceptam:c crih::ria. 
Samples were preserved "ilh I !NO, 1c, 
p11 <2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

: ·. 
The samples were analyzed within 
holding time. 

2 of 12 

Qualifications 

SDG Number 

LIOl2243 

Bias 

• ' .. # '. -· · 
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Region I Data Review Worksheet Other lnorgimics by L'SEPA 300.0/.JI0A and S:\I .J500'.'ill3-Bll/4500:\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~500S2-,\D/53toC/2320B/25.J0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

1) Evaluate down lo the LOO. 

Blanks 2) Ir sample result is < I Ox conta111inant 

(Method, concentration: llag .. ti .. 

Field. 3) Sample result;:,: I Ox contaminant 
Equipment. concentration: no qualitication 
Rinsate. etc.) required. 

. 

Laboratory I) LCS ai:ceptan~e l1niits '80-T20%, 
Control method requirements (EPA Method 
Sample/ 60 I 0/6020/7 470) 
Laboratory a) %R<80% flag detected results 'T' and 
Control nondetected results "UJ" 
Sample b) ¾R>l20% flag detected results ·'J" 
Duplicate c) %R-<: 10% llag detected result s ··rand 
(LCS/LCSD) nondetected results ··R .. 
Recovery Qualify all associated samples 

I) RPO s 30% (waters) : s 50% (soils) 
a) If exceeds RPO limit: J qualify detects. 

Field UJ qualil)" non detects. 
Duplicate 

b) If one result > LOQ and other ND: J-
RPO 

detections, UJ qualify non detects 

2) ± LOQ for results$ 5x the LOQ 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG : L1012243 

Samples Affected Qualifications Bias 

The associated sample 
concentrations "en: more 
than 10 times the blank 

Total aluminum (3.54 ~,g/L). total iron concentrations: therefore. 

( 17 µg/L). total potassium (21.4 ftg/L), data usability is not 

and total sodium (36.5 µg/L) were adversely affected by the 

detected in the method blm1k associated blank results. with the 

with the anal) sis of samples from this following exceptions: 

SDG. AMEC lJ qualified the 
dissolved aluminum from 

Dissolved aluminum (2.47 µg /L). 
samples GP-10-25-035-F. 
C,P-10-25-045-F. GP-10-

dissoh·ed culcium ( 14.2 ftg/L). 13-049-F, CiP-10-13-059-F. 
dissolved iron ( 15 .5 ~,g/L). dissolved GP-10-13-079-F. DlJP-
potassiu111 (20.3 (tg/L). and dissoh·ed 081010-F. and DllP2-
,odium 1-'7.2 i1g/L) \1ere detected in the U810l0-F 11ith a B 
method blank associated with the 
analysis of samples from this SDG. 

(contamination in the High 
method blank) reason code. 

Total aluminum (3 .04 rig/I.). total 
AMEC lJ qualillcd the 

calcium (25.5 pg/I.) . lntal chromium 
dissoh cd d1rn111 ium from 

(0.33 pgi l.). total iron ( 19. 1 ~,g/L). total 
SlllllfllCS GP-10-25-035-F. 

manganCSl' (0. 15 pgi l.). and tol ,1' ( ii'- I 0-25-0~ 5-F. Dlll'-
sodium (3 ➔ .2 pg/ I.) \ll' l'e dc1cc1 ed in 1181 ll I 11-F. (ii'- I 0-1 ~-059-1 ' 
ri 11sa ll· RB-llX I 11 I ll-l ;_ 

and GP-10-13-079-F with 
an F (contamination in the 

Towl aluminum (2.52 flg/l.). total equipment rinsute blank) 
chromium (0 24 r1g/l .l. and total iron teason code. 
( 12 .3 pg/LJ \1cre detected in rinsatc 
RB2-08 IO I 0-ll . 

Rinsate blanks have not 
been qualitied due to 
nwthud blank 
concentrations . . . 

. •' 

The LCS recoveries were within 
acceptance limits. 

Sample DUP-081010-U/F was 
collected as the field duplicate of 
sample GP- I 0-25-035-U/F. Sample 
DUP2-08 IO I 0-U/F was collected as the 
field duplicate of sample GP- I 0-25-
045-U/F. 
RPDs were within acceptance criteria. 

3 of 12 
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Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-.-\D/53IOC/2320ll/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) MS/MSD acceptance limits are 80-
120% (QAPP-Worksheet 12-1). 
2) Qualify results in the batch or of 
similar type. 
3) If background concentration is >4x 
spike concenlralion qualification is not 

MS/MSD required 
Recovery a) Recoveries <10% J qualify detects. R 

qualify non detects 
bl Recoveries <80% flag detected results 
--r and nondetccted results ··ur 
c) Recoveries> 120% llag detected results 
--r 
4)RPD .,: 20% 

I) Acccplancc limits arc 75-125%. 
2) ()ualil~ 1·csults in the batch or or 
similar 1ype. 
3) Ir bm:kground -:oncrnl rntiun is ~-tx 

Post 
spike concentration qualilication is not 

Digestion 
required 

Spike (l'DS) a) Rccowries ~ I O'}o J qualilY detects. R 
qualil), non detects 
b) Rccll\eries <75% tlag detected results 
''f' and nondetected results --ur 
c) Recoveries> 125% tlag detected results 
"J" 

.. 
1-) Once per digestion·batch·(EP'A 6000 
series) 

Serial 
2) 'SIO¾ for analytes with concentration 

Dilution 
>50times LOQ 
3) %0> I 0% flag detected resu Its '·J" 

I) Instrument le\·el concentrations should 
be less than the linear dynamic range 
(LDR). 
a) Qualify detected results with 
concentrations greater than the LOR 'T' 

Compound 2) The reported DL (LOQ) should not be 
Quantitation belo,, the lowcsl !CAL standard 

concentration. 
a) Positive results reported above the 
LOD but below the LOQ should be 
considered estimated and be !lagged --r 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG: LIO 12243 

Samples Affected Qualifications Bias 

Total aluminum (210%/70%), total 
The background 
concentrations of al I 

calcium ( 14 l¾MS). total iron analytes that are outside 
(400%/0%), and total sodium QAPP-specified limits were 
( 148%178%) recoveries in the MS/MSD more than 4x the spike 
performed on sample GP- I 0-25-025-U concentration with the 
were outside the QAl'P specified limits. l<.1llowing exceptions: 

Dissolved calcium ( 122'1/o.ll 25%). AMEC .I qualified the 
dissol\ed iron (123%/124%), and dissolved iron from sample 
dissoln:d sodium ( 149%/149'1/,,) GP- I 0-25-025-F \I ith a Q High/LO\\' 
recoveries in the MS/MSD performed (MS/MSD recovery 1101 
on sample GP- I 0-25-025-F were within rnntrol) reason code. 
outside QAPP-specilied limits. 

The MS rernvcry for dissoil cc.I nu::rcur) 
AMIT IJJ qualilicd the 
dissolved mercury from 

in sample GP- I 0-13-049-F \\'as outside sample GP- I 0-13-049-F 
criteria at 76%. Also the RPO bet\n:en with a Q (MS recm·cry and 
the MS and MSD was above acceptance RPD 1101 within control) 
criteria al 29% n:ason code. 

The l'DS recoveries \\°ere II ilhin 
accq1ta11cc limits. 

. . AMEC.J qualified the 
The %D for the SOs performed were detected total arsenic and 
within acceptance limils except for: iron results from sample 

None 
total arsenic ( 14%) and total iron GP- I 0-25-025-U with an A 
(27%). (SD% difference not within 

control limit) reason code. 

AMEC J qualifie_d these 

The laboratory .I qualified metal results 
results with a TR (trace 

detected between the LOO and the 
level) reason code, unless 

Estimation 
LOQ. 

they were previously U 
qualified due to blank 
contamination. 

4 of 12 
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Region I Data Review Worksheet Other lnorganics h) l'SEPA 300.01-UO.-I ,ind s,1 -1500'.\113-Rll/-1500N02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/5310C/2320H/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

Samples GP- I 0-24-035-U/F, CiP-10-24-
045-U/F,GP-I 0-24-055-U/F, GP-10-25-

I) Appropriale method. 035-U/F. GP- I 0-25-045-U/F. GP-10-
11-049-F. GP-10-11-069-F, [)IJP-

Overall 2) Evaluate any analytical problems with 
081010-F/U. and DUP2-081010-F/U 

Evaluation of laboratory results. 
have elevated detection limits for all 

No qualification warranted. None 
Data 3) Evaluate salllpling errors - field analytes due to the dilutions required by 

contamination. salllple hold tillles. the high concentrations of target 
analytes. The requested reporting limits 
were not achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Colllplcte SDG fik . 
a. Sample data package including case 

Data narrn1ive. ()C data and rm, du1a . 
( ·omplclcness b Shipping and recci1 ing dorn111cnts. 

c /\II l.ih n:rnrds 11r "1111r,lc rcccipl. 
prcpunition und anal) sis. 

I) Sa111ph:: custmi:, docu111entatinn. 

coc 2) Temperature s6°C 
3) Sample delivery documentation. 

Holding Times 14 days, preservation not required (Standard 
(HT) . Method ~3208) 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOD and LOQ, 
raise result to LOQ and flag "U"' 

(Method. Field. 2) If sample result is <I Ox contaminant 
Equipment. concenlrntinn and> I .OQ llag "'I, .. 
Rinsale . .:tc.) 

3) Sample result ::>I Ox contaminant 
concentration: no qualification required. 

No qualification if recovery bel\1een 80-
115% 
a) %R<80%, flag detected results ·'J" and 

LCS nondetected results ··ur 
b) %R > 115% flag detected results ·-r 
c) ¾R <10% flag detected results "J" and 
nondetected results ""R'" 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: ·LIO 12243 

Samples Affected 

/\II required deliverables 11erc r,resent 
in the data package. 

Cooler tcmpcratures upon arrivul at 
!\lpha wcrc 11 ithin acceptance 
crite ri a. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

s ·amples were analyzed as per 
Standard M.eth~ requirell_lents . . 

Total alkalinity was not detected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

5 of 12 
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Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-110.-t and S:\I -1500~113-Bll/4500N02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/5310C/2320B/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

Sample GP- I 0-13-049-F was 

Lab Duplicate 
4% sRPD. RPO >4% llag dclccted results ··r analyzed in duplicak for total 
and nondeteckd results ··ur alkalinity. RPO was within 

acceptance criteria. 

Field RPO:': 30% when detects for both duplicates A lield duplicate \las not submitkd 
Duplicates are 2:QL for water for this analysis. 

I) No qualilication required if recovery 
bet ween 86-1 16°/c,. 
2) If background concentration is greater than 
4x the spike concentration qualilication is not 
required 
¾R< 86% llag dctc<:led results ··rand MS was pt:rfonm:u on smnpk GP-10-

MS/MSD nonuekctt:d rt:sults ··lJr 13-079-F. Thc '½. rccO\ cry II as 
%R > 116% !lag dclcctcd resu Its ·· r within acceptance criteria. 
¾R<IO¾ llag detected results ··J" and 
nondetected results ··R .. 
Qualify only n:sults in Lhc spikcd sample. 
(Quality results l11r samples rnllccted ell same 

location but differing depths as \\'ell) 

Compound 
h>,iti1c· results rcportc·d ahO\ c· the I.Oil hut ·111t,il .d~,dinit~ II.IS dc·tc·c·lc'd in ,di 

Quantitation 
bdo11 th1.: LO() should b,.: considen:d associuto.:u smnplcs nl concentrations 
,.:stinrntcd and be llagg,.:d ··r abm,.: the LOQ limit ol"2,0 111g/L. 

I) Appropriate 1111.:thod. 
0\ era II 2) Evaluate any anc1lytical problems \\ ith 
E\·aluation of laboratory results . No anomalies. 
Data 3) E1·aluatc sampling errors - ficld 

contamination. sample hold times. 

Table 5. Nitrate~ Chloride, a~d Sulfate by USEPA 300.0 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Srnnple dc1ta package including case 

Outa narrntiw. QC dutu und nm data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :':6°C 

3) Sample delivery documentation. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 12243 

Samples Affected 

All requir.:d udiwrabk:s \\\:1-.:: pn::so.:nt 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory smnple receipt and lug 
in checklist indicates that sample 
integrity was maintained during 
transport. 

6 of 12 

Qualifications Bias 

Qualifications Bias 

I 



ameC' 
October 25, 2010 Total and llissohcd :\lctals h~ l "SEP.\ ,1c1hod (,020.\/7470.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP.-\ 3011.0/410.4 nml s" 4:'illll'i113-IUl/4:'iO0NO2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4:'i00S2-.-\D/5310C/2320B/2:'i40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) 28 days, presen·ation 1101 required 

llolding (Chloride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(Nitrate-N)(EPA Method 300.0) 

I) If sample result is < I Ox contaminant 

Bhmks concentration and hel\\een LOD and LO(). 

(Method. raise result to LOQ and !lag ;,u·· 
Field. 2) If sample result is < IOx contaminant 

Equipment, concentration and <': LOQ flag --u·· 
Rinsatc. etc.) 3) Sample result<'= I Ox contaminant 

concentration: no qualilication required. 

I) No qualification if recovery between 90-
110% 
a) %R<90% flag ddected results ··ran~ 

I.CS nondetcctcd result s '·Ur 
b) •ii,R >110'1/., 11.lg dch:cted rcsults ··r 
c) %1{ <10% tlag delel·t<:d results ··rand 
nondetcch:d result s ··1c 

I) Chloride Rl'D < I 8'!-',,: 
I .ah Duplicate 2) Nitrate Rl'D < 15%: 

J) Sulfate RPI> <20% 

Field I) RPD S: 30% when detects fix both samples 
Duplicates ;:ire 2" LOQ for water 

.. I) No qualification required if recovery 
between 40-151 % for d1loride. 80-122% fiir 
nitrate. and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 

Qu;:ilil~ only n:suhs in !ht: spiked sample. 
(()ualil)' results for samples rnllected al same 
location but differing depths as well) 

Positi\c results reported above the LOD but 
Compound 

below the LOQ should be considered 
Quantitation 

estimated and be flagged ··r 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12243 

Samples Affected Qualifications Bias 

AMEC .I qualifoxl 
The samples wen: analyzed and the nitrate result 
preserved as per EPA Method from sampk GP- I 0-
requirements, with the exception of 13-049-F with an 11 Unknown 
nitrate. Sample GP- I 0-13-049-F was (holding time 
analyzed past holding time. exceeded) reason 

code. 

No analytes were detected in the 
method blank. 

LCS recmerics were \\ithin 
acceptance criteria. 

Sam pk lil'-10-13-0➔9-l -' 11 as 
analyzed in duplicate for nitrate. 
sulfate and chloride. The ¾RPOs 
werc \\ ithin ,1cccpl,111cc criteria. 

A field duplicate was not submitted 
for this anal) sis. 

.. 
: 

MS/MSD was perli.mned on sample 
GP-10-13-049-F. The recoveries 
were within acceptance criteria. 

The nitrnte result from sample GP- I 0-
13-049-F was detected and reported 
bel~een the LOO and the LOQ. AMEC J qualilied 
The sulfate results from samples GP- these results with a 

Estimation 
10-13-049-F and GP-10-13-069-F TR (trace level) 

were detected and reported between reason code. 
the LOO and the LOQ. These resu Its 
were J qualified by the laboratory. 

7 of 12 
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Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.omo.4 and s,1 4500'.'1113-811/4500'.'102-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\0/53IOC/2320R/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Arfected Qualifications Bias 

I) Appropriate method. 
Sample GP-10- I 3-079-F has an 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 

devakd detection limit for chloride No 4ualification 
None 

Data 3) Evaluate sampling errors - field 
due to the dilutions required by the \ntrranted. 

contamination. sample hold times. 
sample matrix. 

T bl 6 A a e mmonrn , N't 't 1 n .e, an u I e 1y an ar e 0 s - - -d S lfid b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narratiw. QC data and raw data. 
Completeness h. Shipping and rcc..:i\'ing documents. 

c. All lah rcrnrds of sample receipt. 
preparation and analysis. 

I) Sampk custod) Jocumcnlation. 
coc 2) Temperature :::6°C 

3) Sample deli, er) documentation. 

I) 28 days, pn:sern:d ,, ith l 12SO4 10 pl 1<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical prcservat inn 1101 
(IIT) required {Nitrite) 

3) 7 days. preserved w/ zinc acetate and 
NaOH (Sulfide) 

I) lfsampk rcsull is <I Ox contmninant 

Blanks 
concentration and between LOD and LOQ. 

. . raise result to LOQ and flag ''.lJ" 
(Metho.d, F\eld, 2) lf sample result is <.lOx contaminant 

· Equipment, 
Rinsate, de.) 

concentration and ::> LOO flag '·ll'' 

3) Sample result::> I Ox contaminant 
concentration; no qualification required. 

No qualification if recovery between 80-
LCS 120% for ammonia. 90-1 I 0% for nitrite. and 

75-125'\·o for sulliJc. 

Lab Duplicate I) RPD~20% 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO I 2243 

Samples affected Qualifications Bias 

All required deliverables were pn:sent 
in th..: data package. 

Cooler temperatures upon arrival at 
Alpha \\ere within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indic,11es that sa111pk 
in1cg1il) ,,as 111,1in1aincd during 
II an,pn1 I 

The sampks \\en: analyzed and 
preserved as pe l' Standard ML·llmd 
re4u in:111c11ts. 

, , •, ' . •. 
No analytes detect~d in ·.met~od 
blanks. 

. .. .. 

LCS recoveries were within 
acecpl,mcc crih:ria 

Sample GP-I 0-13-049-F was 
analyzed in duplicate for ammonia. 
Sample GP-10- 13-069-F was 
analyzed in duplicate for sulfide. The 
nitrite duplicate was performed on a 
sample from a different SDG. 
%RPDs were within acceptance 
criteria. 

8 of 12 

' 



amec-' 
October 25, 20 l O Tohll and l>issoh cd 'lct,1ls hy l SEP.\ \lcthotl (1020.\/7-170. \ 

Region I Data Review Worksheet Other lnorganics hr l'SEl'A JOOJl/-110.-1,md S\I -1500'\ll3-Bll/-1500'\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-,\D/53toC'/2320B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bia 

Items 

Field 
1) RPD :S 30% 

A field duplicate was not submitted 
Duplicates for this analysis . 

I) No qualitication required if recovery 
between 80-120% (ammonia). 85-115% 

MSs for nitrite and ammonia 11ere (nitrite). and 75-125% (sultide). 
2) Ir background concentration is greater than performed on sample GP- I 0-13-049-

MS/MSD 4x the spike concentration qualification is not r-. The MS for sulfide was performed 

required on sample GP-I 0-13-079-F The 

(.,.)ualil~ only results in the spiked sample. 
recoveries were within acceplnnce 

((.,.)ualify results for samples collected al same 
criteria. 

location but differing depths as well) 

Compound 
Positi1 e n:suhs reported abo\"l: the LOD but 

No positi1 c results reported bct11 cen 
below the LOQ shou ld be considered 

Quantitation 
estimated and b.: !lagged '·J"" 

LOD and LOQ. 

I) Appropriate method. 
Overall 2) Ll'aluatc an) anal) tical probll:ms II ith 
Eva luatio n of laboralor~ n:su Its. No anoma lies. 
Data 3) l·\·alualc sampling ..:rrors - licld 

c:011l;1mi11:11ion. ,ample hnld 1i111..:s. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative,. QC data and raw data. . 
Compl~teness 

.. 
b. ·shipping and receiving do~t1ments . 
c. All lab records of sample receipt, 

preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12243 

Samples Affected Qualifications Bias 

All required deliverables were present 
in the data pa'ckage. · · · · 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The lnboratury Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

9 of 12 



ameC·" 
October 25, 20 I 0 Total and Disrnlnll \lctals hy l SEP.\ :\lclhml (1020.\/7-t?II.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/410.4 aml S'.\l -tS00'.'ill3-Bll/-t500:\'O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53I0C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Holding Times 
28 da) s. preserved with H2SO4 to pH<2 

(HT ) 

I) l r sample n:sult is < I Ox contaminant 

Blanks 
concentration and between LOO and LOQ. 
raise result to LOQ and flag --1r· 

(Method. Field. 2) lfsample result is <I Ox contaminant 
Equipment. com:entrntion aml 2 LOQ !lag ··u·· 
Rinsate. etc.) 

3) Sampli.: ri.:sult 2 I Ox rnntuminant 
concentration: no qualiticatiun requi red . 

LlS 
No qu,ililic;lliun il" rc'Cll\c'I' hclllc'c'll </~-
105%, (COD) and 90-11 O'lu Cl OCJ 

Lab Duplicate 
RPO ~ 20'¼,, RPO >20% !lag detected results 
'·J" and nondetectcd results ··ur 

.. . . 
.. 

FidJ RPO :S 30% when del.:cb li.,r both Juplicalc:s 
Duplicates are 2:QL for water 

I) No qualification required if recovery 
bet" cen X0-120%. 
2) Ir background concenlralion is greater than 

MS/MSD 
4x the spike concentration qualification is not 
required 

Quality only results in the spiked sample. 
(Quality results for samples collected al same 
location hut differing depths as well) 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 12243 

Samples Affected Qualifications Bias 

AMEC J qualified 
the detected DOC 
results for samples 

Samples were analyzed as per EPA GP- I 0-24-035-U. 
and Standard Method requirements GP-10-24-045-U. 
with the following exception; GP-10-24-055-U. 
Samples GP- I 0-24-025-U. GP- I 0-24- and GP-10-13-049-

Low 
035-U. GP- I 0-24-045-U, GP- I 0-24- F and UJ qualified 
055-U. and GP-10-13-049-F for DOC the non detect DOC 
analysis were filtered at the lab past n:sult for sample 
the recommended 24 hours. GP- I 0-24-025-U 

with an H (holding 
time exceeded) 
reason code. 

COD and DOC were not detected in 
associated method hi.inks. 

I CS l"l'c'<ll c•ri.:~ 11 l' l'l' 11 i1hi11 
aeceptu111.:e criter ia. 

AMEC J qualified 
the DOC result 

Sample Cil'-10-13-049-F was li'Oln sample GP-
analyzed in duplicate for COD and I 0-24-035-U with 
GP- I 0-24-035-ll for DOC. The DOC an E (poor 
RPD was elevated al 42%. agn:ement belwet:n 

duplicates) reason 
code:· 

A lielJ Juplicat-: \las not submitled 
for this analysis. 

MSs were performed on sumple GI'-
I 0-13-049-F for COD and GP- I 0-25-
025-U for DOC. The recoveries were 
within acceptance criteria. 

10 of 12 



October 25, 2010 ·1 ot.il anti Diss oh cd \lctals h' l SEI'.\ \lcthod (,1120. \/7-PO.-\ 

Region I Data Review Worksheet Other lno,·ganics h) l'SEl'A 300.0/-H0A and S\l -t:i00'\113-Bll/4:i00NOZ-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t:i00S2-AD/:i3t0C/2320H/2:i-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) Instrument level rnncenlrations should be 
less than the linear range. Quality detected 
results with concentrations greater than the The COD result from sample GP-10-
LOD '"f' 13-079-F was detected and reported 

Compound 2) The rt:ported LOQ should not be below the between the LOO and the LOQ. 
Quantitation lo\\'est !CAL standard concentration. These results were J qualified by the 

3) Positive results reported above the LOD laboratory. 
but below the LOQ should be considered 
estimated and be !lagged ·'J'" 

I J Appropriate method. 
Sample GP- I 0-24-045-U has an 

Overall 2) Evaluate any analytical problems ,,ith 
Evaluation of laboratory results. 

elevated detection limit for DOC due 

Data 3) Evaluate sampling errors - field 
to the dilutions required by the 

contamination. samph:: hold ti1rn::s. 
sample matrix. 

T bl 8 T t IS a e oa uspen e 0 I s •Y d d S I'd (TSS) b SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG Iii.: . 
a. Sampk data package including case 

l),11;1 narrati,.:. ()C thlta and ra\\" data. 
l'umpktrness h. Shipring and recs:i, ing dorn1m:nts. 

c. /\II lab records of sample receipt. 
preparation and analysis . 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

I luluing Times 
7 days from sampling to analysis 

(HT) 

I) If sample result is <l0x contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise n:sult w LU(.) anu llag --u--

(Method, Field. 2) If sample result is <l0x contaminant 
Equipment. concentration and 2 LOQ flag "'U" 
Rinsate. etc.) 

3) Sample result 2 l Ox contaminant 
concentration: no qualification required. 

Lab Duplicate 
RPO <20% flag detected results ··r and 
nondetected results "Ur' 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L 1012243 

Samples Affected 

:\II required delivci-ahlcs were 
prs:senl in thc data rm:kage. 

Cooler tempcratures upon arrin1I 
al Alpha \\Cre within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 

_ that s_nlnple integrit>' was 
'inaintained during'transport. 

.. 
Samples were: anulyzeu us per 
Standard Method requirements. 

TSS was not detected in 
associated method blanks. 

Sample GP-10-25-025-U 11as 
analyzed in duplicate by the 
laboratory for TSS. RPO was 
within acceptance criteria. 

11 of 12 

Qualifications Bias 

AMEC J qualified 
these results v, ith a 

Estimation 
TR (trace level) 
reason code. 

No qualification 
None warranted. 

Qualifications Bias 

-
., , 



ameC 
October 25, 2010 Total and Dissohcd :\lctals h~ l SEI'.\ :\lcthod 60211.\/7.t70.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEl'A 300.01.tl0A and S:\I .t500Nll3-Bll/4500:-,:02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53toC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

Field RPD <: 30% when detects for both duplicates A licld duplicate \\as not 
Duplicates are 2:QL for water submitted for this analysis. 

I) Instrument level concentrations should be 
less than the linear range. Quality detected 
results 11 ith concentrations greater than the 
LOO ··r 

Compound 2) The reported LOQ should not be below the TSS was reported as detected 
Quantitation lowest ICAL standard concentration. above the 1.0Q. 

3) Positive results reported above the LOD 
but belo\1· the LOQ should be considered 
estimated and be flagged ··r 

I) Appropriate method. Sample GI'- I 0-25-025-l I and GP-

Overall 2) Evaluate any analytical problems with 
10-25-035-U have elevated 
detection limits for TSS due to No qualilication 

Evaluation of laboratory results. 
ele,·ated concentration and warranted. 

None 
Data 3) Evaluate sampling errors - tit.:ld dilutions required by the sample 

contamination. sample hold timi.:s. matrix. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

·~~~·'t4\ 
Denise King 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12243 

12 of 12 

REVIEWED BY: 

· {11~: .. ,.(4.~)7' 
(j 

Alyson Fortune 
Environmental Chemist 



October 26, 2010 Total and Dissoh cd :\lctab h~· l SEP.\ :\lcthod <,020.\/7470.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-tlOA and S:\I -t500~113-lrn/-t:mo:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-AD/53IOC/2320B/25-tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 19 water samples (including 2 rinsate blanks and 2 field duplicates) collected 
on August 10-11, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 11, 201 O and 
assigned sample delivery group (SDG) number L 1012323 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 23208; chloride, sulfate, and nitrate using 
US EPA Method 300.0; chemical oxygen demand (COD) using USE PA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) 

and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 

Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

T bl 1 F' Id S I L. a e . 1e amp e 1st 
. Lab Sample Number Sample Date 

Ll0.I2323-0I/02·. 08/19120·1-0 
LIO 12323-03/04 08/10/2010 
LIO 12323-05/06 08/10/2010 
LIO 12323-07/08 08/10/2010 
LIO 12323-09/10 08/11/2010 
L1012323-l l/l2 08/11/20 I 0 
LIOl2323-l3/14 08/11 /20 I 0 
LIO 12323-15/16 08/11/2010 
LIOl2323-l7/l8 08/11/2010 
LIO 12323-19/20 08/11/2010 
LIO 12323-21/22 08/11/2010 
LIO 12323-23 08/11/2010 
LIO 12323-24/25 08/11/2010 
LIO I 2323-26 08/11/2010 
LIO 12323-27 /28 08/11/2010 
LIO 12323-29 08/11/2010 
LIOl2323-30 08/11/2010 

AMEC Job No. 780380000.0300.-*H 
Laboratory SDG: LIO 12323 

Field ID 

GP-I 0-22~03 I-F/U 
GP- I 0-22-041-F/U 
GP-I 0-22-051-F/U 
GP-I 0-22-061-F/U 
GP- I 0-26-0 I 1-F/U 
GP-I 0-26-021-F/U 
GP- I 0-26-031-FiU 
GP- I 0-26-041-F /U 
GP-10-26-051-F/U 
GP- I 0-26-061-F/U 
GP-10-26-07 l-F/U 

GP-I 0-15-039-F 
GP-10-15-049-F /U 

GP-10-15-059-F 
GP- I 0-27-025-F/U 

RB-081 I I 0-U 
RB2-08 l 1 I 0-U 

I of 15 

Comments 
.. , .. 

MS/MSD 

Rinsate Blank 
Rinsate Blank 



ameC 
October 26, 2010 ·1 otal and Dissolnd :\lclals h~ l SEP,\ \lcthod (,020 \/7-HO.\ 

Region I Data Review Worksheet Olhl'r lnorganics h) l'SEP:\ 300.0/-tl0.4 and Si\l 451Hl~ll3-Bll/4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/5310C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Lab Sample Number Sample Date Field ID Comments 

LI0l2323-31/32 08/11/2010 DUP-081110-F/U Field Duplicate of GP- I 0-26-021-F/U (Metals Only) 

LIO 12323-33/34 08/11 /20 I 0 DUP2-081110-F/U Field Duplicate of GP- I 0-27-02S-F/U (Metals Only) 

T bl 2 S I S a e . ampe tatus 
Data Sample Receipt Validation Matrix Preservation Laboratory 
Level Temperatu re 

Data Quality Four sample coolers 

Review using 
As required by 

were received on Alpha Analytical 

Automated Aqueous 
method 

08/11/20 IO at 8 Walkup Drive 

Data Review temperatures of2.9°C, Westborough, MA O I 5 8 I 

lADR) 2.6°C, 5.1°C, and 4°C. 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I a e oa an d D' ISSO ve eas 1y d M t I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria Samples Affected Qualifications 
Items 

I) Complete SDG tilc. 

a. Sample Jata packagc including casc 
Dala narrnlivc. ()C data and raw data. 
l'u111ph.:1cncss h. Shipping and rccci1 ing docu1111.:n1S. 

c. All lah rccords of sample rcn:ipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperalun: :S6°C for soils. 

3) Aque!)US sample preserved to pH<2. 

_4) S~mple delivt;ry documentation. 
. . 

I) Aqueous sample 180 days if preserved to 
Holding Time pH<2 

2) Hg - 28 days to nn:tl)·sis 

I) Correct calibration standards. At least 3 
standards points not forced through zero, 

Initial are required for linear calibration. r:C::0.995 

Calibration (EPA Method 6010/6020/7470). 

2) r2 ~0.995. quadratic calibration (at least 6 
points. not forced through zero) 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: L1012323 

All requircd dcli1-.:rahlcs 11-.:rc 
prcs..:111 in ihc Jaia p.id,agc·. 

Cooler lemperntu rcs upun arri1 al al 
Alpha were \\ ithin aci.:cptam:c 
cr iteria. 

Samples were presen"ed with HN03 

lo pll<2. 

The Chain ofCustodv is intact. . -
The laboratory Sarnple Receipt and .. 
Log-in Checklist indicates that .-. 
sample integrity \1 as maintained 
during transport_ 

The samples were analyzed within 
holding time. 

Initial calibration met established 
criteria. 

2 of 15 

SDG Number 

LI0l2323 

Bias I 



amec · 
October 26, 2010 Total and Dissohc1l ,1c1.1ls h~ l SEP.\ '\lcthod <,020.\/H70.\ 

Region I Data Review Worksheet Other lnorganics h~· l 'SEPA 300.omo.-t and S'1 ..f500Nll3-Bll/-600~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ..f500S2-.\D/5310C/2320H/25..fOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I J Following the calibration. 

2"J Source 2) 90-110% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery. J quality detects and 
Calibration UJ qualify nondetects. 
Verification 4) 111-125% reco\'ery, .J quality detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for lhe replicate 

I) CCV using mid and high level standards; 
analyzed alier every 10 samples and at the 
end of batch. 
2) Concentrations 80- I 20% ( EPA Method 
7470) and 90-110% of expected value (EPA 

Continuing Method 6010/6020). 

Calibration a) CCV > 120'1/,, (El'A Method 7470) or 
Verification I I 0% (El'A Method 6010/6020): J qualil)' 
(CCV) detects, no qualification is necessary for 

non detects. 
bl CCV <80% (EPA M..:thod 7470) or 90% 
(EPA Mdhod 6010/6020): .I qualilY detects: 
LI.I qualilY 11011 dclecls . 
.:) CCV outside 65-1 ]5'!-i,, rcjc1:1 Jala 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: LIOl_2323 

Samples Affected Qualifications Bias 

ICY met acceptance criteria. 

All CCV rern\'eries were \\ithin 
acceptance limits. 

3 of IS 



October 26, 2010 Total irntl lfosohc1l :\lctuls by lSEI'.\ ,1cthml C,0Z0.\/7-t70.\ 

Region I Data Review Worksheet Other lnnrganics hy lSEl'A 300.0/-tlOA and S:\I -6011'\'113-Bll/4SOO~OZ-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tSOOS2-Al>/S310C/23ZOB/2S-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down to the LOD. 
Blanks 2) If sample result is <!Ox contaminant 
(Mdhod. concentrntion: flag ··u·· 
Field. 3) Samph: n:sult ~ I Ox contaminant 
Equipment. concentration: no qualilication 
Rinsate, etc.) required . 

AMEC Job No. 780380000.0300.'*** 
Laboratory SDG: LIO 12323 

Samples Affected 

Total calcium ( 14.9 µg/L). total iron 
( 10.7 µg/L). and total sodium (29.2 
11g/L) were detected in the method 
blank associated with the analysis 
of samples from this SDG. 

Dissolved 11luminum (2.62 r1g/L), 
dissolved iron ( 19.6 r1g/L), 
dissolved manganese (0. 15 µg/L). 
<lissolH:<l potassium (21.8 µg/L). 
and dissolved sodium (31.3 µg /LJ 
\\ere detected in the method blank 
associated with the analysis of 
samples from this SDG. 

Total calcium l 44 .2 r1g/L). total 
chromium (0.29 µg/L). total iron 
( 18.6 µg/L). total manganese (0.23 
11g/L). total potassium (24.6 µg/L). 
mid hll,11 sodium (58.5 µg/L) were 
detec1ed in rinsale RB-081 I 10-L/. 

Towl aluminum (2.26 r1g/L). total 
;11 s.: 11ic· (O. 12 pg l .J. Iota I calcium 
( :5~ .5 µg /L), total chromium (0.26 
~•g/L). total iron ( 18 µg/L). tolal 
lead (0. 1 pg/L). total manganese 
(O.D µg/L). total potassium ( 19A 
µg/L). and total sodium (43 r1g/L) 
were detected in rinsate RB2-
081110-U. 

4 of 15 

Qualifications Bias 

The associated sample 
concentrations were more 
than HJ times the blank 
concentrations: therefore. data 
usability is not adversely 
affected hy the blank results, 
1-1 ith the following 
exceptions: 
AMEC lJ qualilicd dissohed 
aluminum results from 
samples DUP-081110-F. 
DUP-2-081110-F. GP-10-15-
039-F. GP-I 0-26-011-F. GP-
I 0-26-021-f. and GP-I 0-27-
025-f with a B (detected in High 
the method blank) reason 
code. 
AMEC lJ qualified dissoh·ed 
chromium r.:sults from 
samples DUl'-081110-F and 
(iP-10-26-021-F ,md total 
d1ro111iu111 fro111 Cil'-10-26-
011-1 1 \\ilh an F idc·1c·c1c·d in 
tht: cquipm.:nl rinsalc blank) 
reason code. 

Rinsatc Blank results hmc not 
been qualified due to method 
blank concentrations. 



October 26, 2010 Total and Dissolnd ,1e1als h~ l SEP.\ ,1etho(I (,020.\/7470.\ 

Region I Data Review Worksheet Other lnorganics hy t·sEPA 300.0/410.4 and S:\I .:ISOO"ll3-IUl/4500'.'102-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4SOOS2-AD/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Initial 
Calibration 
Blanks and 
Continuing 
Calibration 
Blanks 
(ICB/CCB) 

lnter..:lemenl 
checks 

ICS-J\/ICS­
AB 
lnstru111enl 
performance 
check 

Laboratory 
Control 
Sample/ , 

Lahorntory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 

Recovery 

Acceptance Criteria 

I) ICB and CCB after every ten samples or 
every batch \\·hiche\'er is greater. 

2) Evaluate absolute values down to the 
LOD. 3) Sample results< !Ox blank 
sample, U quali(y detects 

4) Sample results> !Ox blank level, no 
adion requirl!d. 

11 No qualilication n:quircd il· rcrnvcr~ 
bd II een 80-120'%. 
a)%R< 80% flag detected results --rand 
nunJdeclcJ n.:sulls ··Ur 
h) %R >120'% llag ddel'.leu n:sults --r 
c) %R<10% flag detected results ··rand 
nondetecled results "'R" 

1) LCS acceptance limits 80-120%. method 
requirements (EPA Method,· 
6010/6020/7470).. . . , -
a) %R<80% tla·g d~tected results 'T' and 
nondetected results '·UJ" 
b) %R>120% flag detected results ··J" 
c) %R<l0% flag detected results "J" and 
nondetected results "R" 
Quality all associated samples. 

AMEC Job No. 780380000.0300.**** 

Laboratory S DG: L 10 123 23 

Samples Affected 

Calcium m.1s detected in all CCBs 
and lCB ranging between 74.66 
ftg/L to 335.3 ~tg/L. Iron was 
detected in all the CCBs ranging 
between 11 .69 µg/L to 22.25 µg/L. 
Arsenic was detected in a number 
of the CCBs ranging between 0.15 
pg/I, 10 035 µg/1,. Potassium \\ as 
detected in a number of the CCBs 
ranging bet\1cen 18.9 µg/L to 21.55 
µg/L. Sodium was detected in a 
number of the CCBs ranging 
between 21.63 µg/L to 31.02 ~tg/L. 
Manganese \I as detected in a 
number ol'th.: CCBs rnnging 
bdwcen 0.14 pg/L to 0.19 µg/L. 

A number of other metals had low 
lc1el dctcctions howen:r they did 
not bracket prnjecl samples or the 
anal~ te 11 as not n.:quesled on those 
samples. 

ICS-i\/lCS-J\B recoveries 11ere 
11 ithin acceptance limits. 

fhe LCS recoveries wen: within 
acceptance limits. 

5 of 15 

Qualifications 

The associatt:d s:i111ple 
concentrations were either 
mor.: than 10 times the blank 
concentrations or not 
detected: therefore. data 
usability is not adversely 
affected by the blank results. 

Bias 

None 



amec 
October 26, 2010 Total anti Dissolnd :\lctals h~ l SEP.\ :\kthod (,020.-\/7-P0 .. \ 

Region I Data Review Worksheet Other lnorganics hy l SEP..\ 300.0/-tl0.-t and S:\I -tS00'.\113-Bll/-tS00'.\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tS00SZ-,\D/5310C'/2320B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Field 
Duplicah: 
RPD 

MS/MSD 
Reemer) 

Post 
Digestion 
~pike(PDS) 

Serial 
Dilution 

Acceptance Criteria 

I) RPO ~ 30% (waters);~ 50% (soils) 
a) If exceeds RPO limit: J qualify detects, 
UJ qualify non detects. 
b) 1rone result> LOQ and other ND: J­
detections. U.1 quality non detects 

2) ± LOQ for results<; 5x the LOQ 

I) MS/MSD acceptance limits arc 80-120"/i, 
(QAPP-Worksheet 12-1). 
2) Quality results in the batch or of similar 
type. 
3 I Ir background rnnccntration is >.:Ix spike 
concentration qua Ii Ii cat ion is not required 
a) Recoveries < I 0% J qua Ii t~ detects. R 
qualil) non detects 
h) Rccn,c rics •'.XO"., Ila!,' dL'tcctcd results 
··r anJ nonJ.:tcctcd results --ur 
c) Rec1w eries > I 20'Vi, flag dctecled results 
··r· 

I) J\cccptanc.: limits ar.: 75-125'}';,. 
2) Qualil)· results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualiflcation is not required 
a) Recoveries <10% J quality detects. R.­
qualify non detects 

· Ii) Recoverie~ <75% flag deiected re.snits · 
··r and nondetected results ··ur 
c) Recoveries >125% flag detected results 
UJ" 

I) Once per digestion batch (EPA 6000 
series) 
2) '."'.10% for analytes "'ith concentration 
>50 times LOQ 
3) %D>IO% flag detected results ··r 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO I 23 23 

Samples Affected 

Sample DUP-081110-U/F ,,as 
collected as the tield duplicate of 
sample GP- I 0-26-021-U/F. Sample 
DUP2-081 I I0-U/F "'as collected as 
the field duplicate of sample (iP-
10-27-025-l l/F. 

RPDs were within acceptance 
criteria. excepl for the RPD of total 
arsenic for samples DU P2-08 I I IO­
U and GP-10-27-025-U. Other 
RPDs were elevated but the 
detections were below the LOQ. 

Dissol\'ed iron ( 123~1,,MSD) 
reco, .:r) in th.: MS/MSD 
pi;rformed on smnpk GP- I 0-26-
011-F 11erc outskk the Q/\1'1' 
specilied limits. 

The PDS reco \'eries were ,1 ithin 
acceptance I itn its. 

The 01/olJ for th.: Sl)s p.:rformcd 
were outside acceptunce limits: 
dissolved calcium ( 18%), dissolved 
iron (27%). dissolved magnesium 
(26%). dissolved manganese (24%), 
dissolved potassium (18%). and 
dissol\'ed sodium ( 17%). 

6 of 15 

Qualifications 

AMEC J qualified the 
detected total arsenic results 
from samples DUP2-08 I 110-
ll and GP- I 0-27-025-ll with 
an E (poor agrce1m.:nt 
between duplicall!S) reason 
code. 

AMEC J qualified the 
dissolved iron r.:sult from 
sampk GP-10-26-IJI 1-F a Q 
(l'vlS/l'vlSD recm er: not 
11 ithin cuntrol) reason code. 

AMEC .J qualified the 
detected dissoilcd L'akiu1n. 
dissolved iron, dissolved 
magnesium, dissolved 
manganese, dissolved 
potassium and dissolved 
sodium results from samples 
GP- I 0-26-011-F ,, ith an A 
(SD % difference not within 
conlrol limil) reason 1.:0< .. k. 

Bias 

Non­
Direc1ional 

High 

None 



October 26, 20 IO ·1 otal ,ind Dissolnd :\lctals hy l SEl'A :\let hod (,020. \/7-'70.\ 

Region I Data Review Worksheet Other lnorg,inics t,~ l "SEPA 300.0/-H0..:t ,ind S:\l 4500Nll3-Bll/4500'.'102-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Instrument level concentrations should 
be less than the linear dynamic range 
(LDRJ. 
a) Qualify detected results with AMEC .I qualified these 

Compound 
concentrations greater than the LOR '·J" The laboratory J qualified metal results with a TR (trace level) 
2) The reported DL (LOQ) should not be results detected between the LOO reason code. unless they were Estimnlion 

Quantitation belm,1 the lowest !CAL standard and the LOQ. previously lJ qualilicd due to 
concentration. blank contamination. 
a) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated and be flagged ·-r 

Samples GP- I 0-22-031-U/F, GP-
I 0-22-041-U/F. GP- I 0-22-051-U/F. 
Gl'-10-22-061-U/F. Gl'-10-26-051-

I) Appropriate method. U/F. Gl'-10-26-061-U/F. Gl'-10-26-
Overall 2) Evaluate any analytical problems with 071-U/F. GP-10-15-039-F. and C,P-
Evaluation of laboratory results. I 0-15-049-lJ/F have elevated No qualification warranted. None 
Data 3) E, alualc sampling errors - field detection limits for all analytes due 

rnntamim1tion. sample hold times . lo the dilutions required by the high 
conccntral ions ol" target arrnlytes. 
The n:quL·sted n:porling limits werL' 
lll>I .rchie1 ed. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection ( LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity bv Standard Method 23208 
Review 

Acceptance Criteria 
Items 

Complete SDG Ji le. 
a. Sample data package including case 

Data - mirrativ~, QC data and' raw data. 
Complt;teness . . b. Shipping and receiving documents: 

c. All lilb n.:rnrds ur samph.: n::ccipt. 
preparation and analysis. 

I) Sample custody documentation. 
l'OC 2) 'l \.:111pcr..1tu1-..: ::_:c,°C 

3) Sample delivery documentation. 

Holding Times 14 days, preservation not required (Standard 
(HT) Method 23208) 

AMEC Job No. 780380000.0300."'*** 
Laboratory SDG: L 1012323 

Samples Affected 

All required deliverables were present 
' . . in the, data package. ··•· 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
!'he laborator} Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per 
Standard Method requirements. 

7 of 15 

Qualifications Bias 



amec--
October 26, 20 l O Total :ind Dissoh ell :\lctals h~ l ·sEP.\ :\let hod <,020. \/7470A 

Region I Data Review Worksheet Other lnorganics h) l'SEP..\ 300.0/410.--1 and S:\I 4500Nll3-Bll/4500:"102-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/5310C/2320B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancl II Guidance ancl DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If smnple result is< I Ox contc1minant 

Blanks 
concentration and between LOD and LOQ, 
raise result to LOQ and tlag "u·· 

(Method. Field. 2) If sample result is <IOx contaminant 
Equipment. concentration and ;::: LOQ flag ··u·· 
Rinsate. etc.) 

3) Sample result :2: I Ox conlaminunt 
concentration: no quulilication required. 

No qualification if recovery between 80-
115%, 
a) %R<80% tlag detected results "J" and 

LCS nondetected results ·•ur 
b) %R > 115% tlag detected results "J" 
c) ¾R < I 0°/4, tlag detected results ·'J" and 
nondelected results .. R .. 

Lah Duplicate 
4% :s:RPD, RPO >4% !lag detected results "J" 
and nondetecled results "UJ" 

Field Rl'D :':: ~0% \\hen ,.ktects l11r both duplicates 
l>uplic.1tc, arc~()\. ll1r11akr 

I) No qualitirntion required ifrcco\ery 
Oel\lC<.:ll 86-1 I(,•:,, 
2) Ir background concentration is greater than 
4x the spike concentration qualilirntion is not 
required 
%R< 86% flag detected results "J" and 

MS/MSD nondetected results ·'lJJ" 
%R > 116% flag.detected. results:')" 
% R<.10% nag detected results "J" and . , 

nondetectcd results ''R" .. · · 

Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

l'ompnund 
Positive results reported above the I.OD but 
below the LO(,.) should be considered 

Quantitation 
estimated and be flagged ·'J" 

I) Appropriate method. 

Overall 2) Evaluate any analytical problems \\ ith 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIOl2323 

Samples Affected Qualifications Bias 

Total alkalinity was not detected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

Sample GP- I 0-15-039-F was 
analyzed in duplicate for total 
alkalinity. RPD w.:is within 
ucceptam:c criteria. 

A licld duplic,ilc \\'as nut suhmilled 
li1 r I hi, ;111;1'~ ,is 

MS was performed on sample CiP-10-
15-059-F. The % recovery was within 
acceptance cr-iteria. .. 

.. . . , .. .. .. . .. . . 

Total alk,ilinit) was dctcc1cd in all 
associated samples at conccmrutions 
above the LOQ of2.0 mg/L. 

No anomalies. 

8 of 15 
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October 26, 2010 Toh1I ,ind llissoh cd \lctals hy l SEP.\ \lcthotl 6020.\/7-HO.\ 

Region I Data Review Worksheet Other lnorganics by l'SEPA 300.0/410.-t and S~l 4500Nll3-Bll/4500"i02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/5310C/2320R/2540ll 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 5 N' a e 1tra e, ori t Chi "d e, an u ate d S If b USEPA 300 0 ►Y 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature :S6°C 
3) Sample delivery documentation. 

I) 28 days. presernition not required 
Holding (Chloride, Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

(Nitrate-N)(F.PA Method 300.0) 

I) r 2 0.99 for chloride. suliatc and nitralc. 
linear calibration 

Initial Anal~ ks with low r <0.99 llag Lkh.:clcd 

Cilih1·,11ion ri.:sults --rand nondc1cc1cd results ··t rr 
2) l/s..: proli:ssional judgment ir nol cnuugh 
points were used for cur\'es. Determine ir 
system imprecision or bias 

No qualilication il' n:eO\ery bcL\\eL·n 
90-110% 

ICY/CCV a) %R > I I 0% flag detected results --r 
b) %R <90% !lag detected results ·T· and 
nondetected results --ur 

I 
I) If sample result is <!Ox contall) inant 

Blanks co"ncentration and between LOO an<l LOQ. 

(Method, raise result to LOQ and !lag ··u·• 
Field, 2) If sample result is <]Ox contaminant 

Equipment. concentration and ~ LOQ !lag "U" 
Rinsate, etc.) 3) Sample result~ I Ox contaminant 

concentration: no qualilication required. 

ICBs/CCBs 
Evaluate absolute values down to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

I) No qualification if recovery between 90-
110% 
a) %R<90% !lag dctcctec..l results ··rand 

LCS nondetected results "UJ" 
b) ¾R > 110% flag detected results ··r 
c) ¾R <IO% !lag detected results ''f' and 
nondetected results "R'' 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12323 

Samples Affected 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laborntory sample receipt and log 
in checklist indicates that smnple 
integrity was maintained during 
trnnsport 

The samples were analyzed and 
preserved as per EPA Method 
requirements. 

lnilial calihrnlion criteria \W l'e mcl. 

ICVs were within acceptance limits . 

.. . 

Nitrate. sulfate and chloride were not 
detected in the method blanks. 

ICB/CCBs were analyzed ever) 10 
samples with no c..letections. 

LCS recoveries were within 
acceptance criteria. 

CJ of 15 

Qualifications Bias 

. .. 



amec 
October 26, 20] 0 Total and l>issoh cd ,\lctals hy l "SEP.\ ,1c1hml <,020.\/7470.\ 

Region I Data Review Worksheet Other lnorganics hy l "SEPA 300.0/410.-1 and S:\14500!\ll3-Bll/4500!\O2-B/ 

Project: Shepley's Hill Landfill Supplemental lm1estigation 4500SZ-Al>/5310C/23Z0B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

The lahoratory performed duplicate 
I) Chloride RPO <18%: analysis on sample GP- I 0-15-059-F 

Lah Duplicate 2) Nitrate RPO <15%: for nitrate and GP- I 0-15-039-F for 
3) Sulfate RPO <20% chloride and sulfate. The% RPDs 

were within acceptance criteria. 

Field I) RPO~ 30% when detects for both samples A field duplicate was not submitted 
Duplicates are 2: LOQ for water for this analysis. 

I) No qualification required if recovery 
between 40-151 % for ch loridc, 80-122% for 

MS/MSD was performed on sample 
nitrate. and 60-140% for sulfate. 
2) If background wncentration is grt:ater than 

GI'- I 0-15-059-F for nitrnlc und GI'-
I 0-15-039-F for chlo ride and sulfate. 

MS/MSD 4x the spike concentration qualification is not 
The % recoveries were within 

required 
acceptance criteria. 

Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location hut differing depths as \\"ell) 

The sulfole result from sample ( ii'-
/\l\1FC .l qnalilicd 

Compound 
l'ositi,e re,ults 1\:pllricd abll\e the I,()[) but I ll-15-ll.,'i-l 11 .is dci.:,icd and 

these results" ith .i 
helm,, the LOQ should be considered reported bel\\"cen the LOI) and the l·'.stimalion 

Quantilation 
estimated am.I he llagged ··r LOQ. ·11iese results wc1T J qualil1cd 

TR (trace le1·el) 

b) ihe labnrntor) . 
reason code. 

1) Appropriate mt:thod. 
Sample GP- I 0-15-059-F has an 

Overall 2) Evaluate any analytical prohlems with 
elevated detection limit for chloride No qualification 

Ernluation of laborato1') results. 
in order to quantitate the sample warranted. 

None 
Data 3) Evaluate sampling errors-:- field 

contaminatioi). sample hold times. 
within the c;alibration range. 

.. 

T bl 6 A a e . mmoma, 1tn e, an u I e •Y an ar et 0 s - - -d S lfid b St d d M h d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SI)(, tile. 

a. Sample data package including case 
Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lah records of sample receipt, 
preparation and analysis. 

1) Sample custody documentation. 

coc 2) Temperature S6°C 

3) Sample delivery documentation. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: L1012323 

Samples affected Qualilications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 

The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

10 of 15 
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October 26, 20 IO Total 11ml Dissoh cd \lctals hy l Sl-:P.\ \lcthotl M20.\/7-t70.\ 

Region I Data Review Worksheet Other Inorganics hy l'SEPA 300.omo..:111ml s,1 -t500"1113-Bil/4500:'11O2-B/ 

Project: Shepley's Hill-Landfill Supplemental Investigation -tS00S2-.\D/5JIOC/2J20B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected 

Items 

I) 28 days. preserved with I 12SO4 lo pH<2 
(Ammonia) 

The samples ½ere analyzed and 
1 lolding Times 2) 48 hours. chemical preservation not 
(HT) required (Nitrite) 

preserved as per Standard Method 

3) 7 days. preserved w/ zinc acetate and 
requirements. 

NaOH (Sullide) 

1lr20.995 
Initial 2) Use professional judgment if not enough Initial calihration criteria were met. 
Calihrnt inn points \\Cre ust:c.l for curves. Determine if 

system imprecision or bias 

ICY/CCV 
No qualification if recovery between 

ICVs were within acct:ptance limits. 90-110% 

I) If sample result is < I Ox contaminant 
concentration and het\\\:en LOD and LOQ. 

Blanks misc result tn LOQ and tlag ·'t , .. /\11111rnnia \\ as tkh.:cted in method 
( Method. Field. 2) If sample: result is < I Ox contaminant hi.ink at u concentration of0.0l7K 
l:quip1m:nl. concentration and 2 LO() tlag .. ll .. ll1!!/1 .. 
Rinsa11:. ch:.) 

_,) Sample 1e,ult , JO-x conlaminanl 
wnu:ntralion: no qualilication l'l·quircd. 

ICBs/CCBs 
Evaluate absolute values down to the LOD. ICB/CCBs were analyzed every 10 
Evaluate ICBs/CCBs that bracket samples. samples with no detections. 

No qualification if recovery between 80-
LCS recoveries were within 

LCS 120% for ammonia, 90-1 IO'l(o for nitr.ile,.and _. 
acceptance criteri,a-75-125%. for sulfide. · 

Lab Duplicate I) RPD::;20% 

Field l)RPDS30% 
Duplicates 

1) No qualification required if recovery 
between 80-120% (ammonia). 85-115% 
(nitrite). and 75-125% (sulfide). 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but dillering depths as well) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L 1012323 

-
.. .. 

Sample GP- I 0-15-039-F \\as 
analyzed in duplicate for sulfide and 
sample GP-10-15-059-F for ammonia 
and nitrite. The % RPDs were within 
acceptance criteria. 

A field duplicate was not submitted 
for this analysis. 

MSs were performed on sample GP-
10-15-039-F was analyzed in 
duplicate for nitrite and sample GP-
I 0-15-059-F for ammonia and 
sulfide. The % recoveries were 
within aci.:eptance criteria. 

11 of 15 

Qualifications Bias 

The associated 
sample 
concentrations 
w.:n: more than I 0 
ti1m:s the blank 
concentrations: None 
1hc1cli111:. dat.i 
u,;1hilit_, is not 
aih crscl~ alkctcd 
h~ the blank 
results. 

.. 



amec-
October 26, 2010 Total and Dissoh cd :\lctals b~ I "SEP.\ :\lcthml (1020.\/7470.\ 

Region I Data Review Worksheet Other lnorganics by l'SEPA 300.0/410.-t and S:\I 45011~113-IUl/4500:\02-8/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/5310C/2320U/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

The nit rile result from sample GP- I 0-
AMEC .I qualified 

Positin: resulls reported abll\c the LOD but 15-059-F \\·as detected and reported 
Compound 

below the LOQ should be considered between the LOD and the LOQ. 
these results with a 

Estimation 
Quantilation 

estimated and be flagged ··J" These results were J qtmlitied by the 
TR (trace levd) 

laboratory. 
reason code. 

I) Appropriate method. 

Overall 2) Evaluate any analytical prnblcms 11·i1h 
Evaluation or labornlory resu Its. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SD(i tile. 

a. Sampk data package im:luding case 
l)ata narrn1i, e. QC daia and raw data . 
( ·0111ple1cncss h. Shipping ,111d rccci, ing docu111cn1s . 

c. /\II l,1h n.:L'tlrds ol salllplc rcccipl. 
preparation and analysis. 

I) Sample rnstod~ dnrnmelllation. 

coc 2) Tempernlure :':6°C 

3) Sample delivery documentation. 

.. ' 

1-lolding Times 
28 days, preserved with 1-12SO4 to pH<2 

(HT) 

Initial 
r 2 0.995 for a valid calibration curve 

Calibration 

No qualification if recovery between 
90-110% 

ICV/CCV a) %R > 110% flag detected results ··J" 

b) %R <90% flag detected results ··rand 
nondetected results "'UJ" 

AMEC Joh No . 780380000.0300.**** 

Laboratory SDG: LI012323 

Samples Affected Qualifications Bias 

All required delive ra hks were present 
in the data package 

Cooler h.:mperalu rcs upon arrival al 
Alpha II ere II i1hi11 acccptancc 
crilcr ia. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

AMEC~ qualified 

Samj>li:s wer~ apa lyzed as ~r EPA 
, the detected DOC 

results for samples . '. 
and Standard Method i-equirem'ents 

GP- I 0-22-031-U. 
with the following exception: 

·GP- I 0-22-041-U. 
Samples GP- I 0-22-031-U. GP-I 0-22-

GP- I 0-22-051-U. Low 
041-U, GP-10-22-051-U, and GP-10-

and GP-10-22-061-
22-061-U for DOC analysis were 

U with an fl 
tillered at the lah past the 

(holdine tim..: 
re..:tHnmend.:<l 2 .. hnurs. 

exceeded) reason 
code. 

Initial calibration criteria were met. 

ICVs were within acceptance limits. 

12 of 15 
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October 26, 2010 Total and Dissoh c1I ,1c1als h) l SEI'.\ "cthod (,020 .. \/7470.\ 

Region) Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-tl0.4 and S:\I 4:500'\113-Hll/4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4:500S2-AD/:5310C/2320B/2:540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample rcsull is < I0x conlaminant 

Blanks 
concentration and het\leen LOO and LOQ. 
raise resull lo LOQ and flag " tr· 

(Melhod, Fkld. 2) If sample result is <]Ox contaminant 
Equipment, concenlralion and ~ LOQ flag '·U" 
Rinsate. etc.) 

3) Sample result ~ I Ox contaminant 
concenlration: no qualitication required. 

ICBs/CC Bs 
Evaluale absolute values down to the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

LCS 
No qualification if recovery bct'A cen 95-
105% (COD) and 90-110% (DOC) 

I .ab Duplicate 
RPD ~ 20%. RP O >20% flag detected results 
··r and 11011dc1ccLed res ults ··ur 

Field Rl' I >~JO% ll"hen Jdecb liir hoth duplicates 
Duplicates an: :>_()I, lii r water 

l) No qualilication l'equired if recovery 
between 80-120%. 
2) Ir background concentration is greater than 
4x the spike conccnL1ulion qualilkalion is not 

MS/MSD required . . 
Qualify only results in.the spiked s~mple . 

. . •. (Qualify results for samples collected at sa.me : 
location hul differing depths as \\"ell) 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
results with concentrations greater than the 
I.OD ··r 

Compound 2) The reporled LOQ should not be below the 
Quantitation lowest IC AL standard concentration. 

3) Positive results reported above the LOD 
but below the LOQ should be considered 
estimated and be !lagged ·-r 

I) Approprialt: method. 
O,crall 2) Evaluate an} analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0l2323 

Samples Affected Qualifications Bias 

COD and DOC were not detected in 
associated method blanks. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

LCS recoveries were within 
acceptance criteria. 

Sample GP- I 0-26-021-U was 
analyzed in duplicate by the 
laboratory for DOC. The COD 
dupli cate was performed on a sample 
from a different SDCi. RPDs m:rc 
within au;cplance criteria. 

A liclJ du plicate \\ US not suh111i1tc<l 
for th is analysis. 

A MS v.as performed on sample GP-
I 0-22-041-U for DOC. A sample 
from a different SDG was utilized for 
the CO.D MS, The recoveries were 
within acceptance criteria_. 

. .. . ' .. , . .. 

COD and DOC results were n:purted 
as detected above the LOQ. 

No anomalies. 

13 of 15 



October 26, 2010 ·1 otal and Dissolnd .\lctals hy l'SEP.\ "cthod Ml20.\/7-PO.\ 

Region I Data Review Worksheet Other lnorganics hy l'Sl-:P.\ 300.0/-HOA and S:\I -'SOONll3-Bll/-'SOON02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-AD/53IOC/2320H/25-'0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 8 T t IS a e oa uspen e 0 I s 1y d d S l"d (TSS) b SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature ~6°C 

3) Sample delivery documentation. 

Holding Times 
7 days from sampling lo analysis 

(HT) 

I) Ir sample result is< I Ox contaminant 

Blanks 
concentration and bel\1i::en LO[) and LO(). 
raise n:sult tu LO() and ilag ··u·· 

(Method. field. 2) lfsampk result is <10.x contaminant 
l:quir111c·111. cu11cc11tr\ rl iun and .cC U )() llag .. l , .. 
Rinsatc. etc.) 

3) Sample rcsul12I0x conlaminanl 
concentrnlion: no qualilication required , 

RPD <20% !lag detected results ··J" and 
Lab Duplicate nondetected results --ur 

. . .. 

. . .. 

Field RPO :S 30% when detects for both duplicates 
Duplicates are :::::QL for water 

I) lnstrumcnl lcn:I concentrations should be 
less than the linear range. Qualify detected 
results with concentrations greater than the 
LOO --r 

Compound 2) The reported LOQ should not be below the 
Quantitation lowest ICAL standard concentration. 

3) Posili\e results reported above the LOD 
but below the LOQ should be considered 
estimated and be Hagged --r 

AMEC Job No . 780380000.0300.**** 
Laboratory SDG: LI012323 

Samples Affected 

All required deliverables were 
present in the data package. 

Cooler temperatures upon arrival 
at Alpha were within acceptance 
criter ia. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity was 
maintaincJ during transport. 

Samples were analyzed as per 
Standard Method requirements. 

TSS 11as nut Jctcch:d in 
as,nc·i;11l'd 111,·thud blanks. 

Sample GP-10-26-061-lJ was 
analyzed in duplicate by the 
laboratory fo r TSS. RPD was 
above acceptance criteria at 36%. 

, 

A field duplicate was not 
submitted for this analysis. 

TSS \I as reported as detected 
above the LOQ. 

14 of I~ 

Qualifications Bias 

AMEC .I qualilkJ 
the TSS result from 
sample (iP-10-26-
061-ll with an F Non-Directional 
(poor agreement 
between duplicates) . . 
reason code. 
-. . 



October 26, 2010 Total and Dissoh cd ,1e1als h~ l SEP.\ ,1r1hod (,020.\/7470.\ 

Region I Data Review Worksheet Other lnorganics h) l'SEPA 3fl0.0/410A and Si\l 4500'.\113-IUl/4500~02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.-\D/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samf)les Affected Qualifications Bias 

Items 

I) Appropriale method. 
Owrall 2) Evaluate an: u11c1ly1icul problems wilh Sample GP- I 0-26-061-U has un 

No qualiticalion 
Evalualion of laboralory results. elevated detection limit for TSS 

warrnnled. 
None 

Data 3) Evaluate sampling errors - field due to the elevated concentration. 
contamination. sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~~ IC"'<l 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300. *0 * 
Laboratory SDG: LI0l2323 
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REVIEWED BY: 

Alyson Fortune 
Environmental Chemist 
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Nov cm her 1, 2010 Total ,md llissoh ell .\lctals by l SEI'.\ .\let hod <,020 .- \ 

Region I Data Review Worksheet Other lnorganics hr l'SEP.\ 300.0/-'111.4 nnd S.\I -1500'\113-Hll/-1500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation -1500S2-AD/53IOC/23ZOR/25-10ll 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 15 water samples (including 1 rinsate blank and 2 field duplicates) collected 
on August 11-12, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough , MA (Alpha) on August 12, 2010 and 
assigned sample delivery group (SDG) number L 1012444 upon receipt. Alpha analyzed the samples for the 
following : total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and nitrate using USEPA Method 
300.0; chemical oxygen demand (COD) using USE PA Method 410.4; dissolved organic carbon (DOC) using 
SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using SM 4500S2-AD; and 
total suspended solids (TSS) using SM 2540D. Alpha followed the Department of Defense (DoD) Quality 
Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs 
are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl l F' Id S I L. e . le amp e 1st 
Lab Sample Number Sample Date 

Ll012444-0l/02 · 08/11/2010 
LIO 12444-03/04 08/ 11/2010 
L 1012444-05/06 08/1 1/20IO 
L I 0 12444-07 08/12/2010 
L 1012444-08 08/12/2010 
LIO 12444-09 08/12/20 I 0 
LIO 12444- I 0 08/12/20 I 0 
LI0l2444-11 08/12/2010 
L 1012444-12 08/12/2010 
LIO 12444-1 3 08/ 12/2010 
LIO 12444-14 08/ 12/2010 
LIO I 2444-15 08/ 12/2010 
LI0l 2444-16 08/12/2010 
LI0l2444-17 08/12/2010 
L 1012444-18/19 08/ 11 /2010 

AMIT Joh No. 780380000.0300.** ** 
Laboratory S DG: L 1012444 

. · · Field ID. 

· GP-10~27-035-F/U .. 
GP- I 0-27-045-F/ L! 
GP-10-27-055-F/U 

SHL-23-F 
SHM-05-39A-F 
SHM-07-05-F 

SHM-99-31 B-F 
SHM-10-10-F 
SHM-07-03-F 
SHM-10-01-F 

SHM-05-42A-F 
RB-081210-U 

DUP-081 2 10-F 
DUP2-0812l0-F 

GP- I 0-27-065-F/U 

I of IS 

Comments- I 

; .. . . .. : 

MS/MSD 

Rinsate Blank 
Field Duplicate of SHM-07-05-F (Metals Only) 
Field Duplicate ofSHM-07-03-F (Metals Only) 



November I, 2010 Tol:11 :ind Dissoh rd '1ctals hy l 'SEI'.\ '1cthotl 6020A 

Region I Data Review Worksheet Other lnur~anics hy l'SEP.\ 300.0/-H0A and S.\I -tS00:\113-Bll/-tS00"O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tS00S2-AD/S310C/2320H/2:i-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S I S a e . ampe tatus 

Data Validation Matrix Preservation Sample Receipt Laboratory Level Temperature 

Data Quality 
Four sample coolers 

Review using As required by 
were received on Alpha Analytical 

Aqueous 08/12/20 IO at 8 Walkup Drive 
Automated Data method 

Review (ADR) 
temperatures of 3. I 0 C, Westborough. MA O I 5 8 I 
2.0°C, 4°C, and 2.1 °C. 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

a e T bl 3 T ota an dD' ISSO ve etas ,y d M I b USEPA 6020A 
Review 

Acceptance Criteria 
Items 

I) Cumplclc SDG lilc. 

a. Sample data package including case 
Data narrative. QC data and raw data. 
Compktcncss b. Shipping and recci, ing documents. 

c. All lah records or sample receipt. 
pn-:paralion and anal) sis. 

I ) S.implc t.:USllld) documcnlation. 

2) Tempernturc :C::6°C for soils . coc 
3) Aqucnus sample prcscncd lo p11<2 . 

'1) Sampk dcli1er) documentation. 

1) Aqueous sample 180 days if preserved to 
Holding Time pH<2 

' 1} Hg. 28 days to-analysis. . . 

I) Correct calibration standards. At least 3 
standards points not forced through zero, 

Initial are required for linear calibration. r::>_0.995 

Calibration (EPA Method 6010/6020/7470). 

2) r2 2'.0.995. quadratic calibration (at least 6 
points. 1101 forced through zero) 

I) Following the calibration. 

2nd Source 2) 90-110% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery. J quality detects and 

Calibration UJ quality nondetects. 
Verification 4) 111-125% recovery, J quality detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: L 1012444 

Samples Affected 

All required deli\'erahles were present 
in lhc data package. 

Cooler 1cmpcra111n:s upon ,irri1 al al 
Alpha 11.:n: 11 ithin acccplam:c cri1t.:ri,1. 

Sampks 11.:r.: prcscncd 11i1h IINO, In 
pf-1<2 . 

The Chain ol'Cuslody is intact. 

·1 he laborator) Sampk Receipt and 
Log-in Checklist indicalcs that sample 
intcgrit) ,,·as maintained during 
transport. 

The samples Wl,!re analyzed within 
holding time. . . ... ·• . ' 

Initial calibration met established 
criteria. 

ICY met acceptance criteria. 

2 of 15 

Qualifications 

: 

SDG Number 

LIOl2444 

Bias 
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Novem her 1, 2010 Total and Dissoh cd \lctals hy I SEP.\ :\lcthod 6020.-\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP.-\ 300.0/.tlOA and S:\I .t500:\113-Bll/45fl0"1:02-B/ 

Project: Shcplcy's Hill Landfill Supplemental Investigation -tsoos2-,.\D/53I0C/2320R/B-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards: 
analyzed after every IO samples and at the 
end of batch. 

2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 

Continuing Method 60 I 0/6020). 

Calibration a) CCV >120% (El'/\ Method 7470) or 
Verilkation 110% (EPA Method 6010/6020): J qualili· 
(CCV) detects. no qualification is necessary for 

non detects. 

bl CCV <80% (EPA Method 74 70) or 90% 
(EPA Method 601()/6020): J qualify detects: 
UJ qualify non detects. 
c) CCV outside 65-135%. reject data 

I l h alualc do11 n tu the U >I>. 
Hlanks 2) If sample resuh is < !Ox cnnlmninant 

(Mdhod. concenlralion: flag ··u·· 
Field. :, ) Sample result ~ I Ox cuntaminanl 

Equipment. concentrution: 110 qualilicalion 

Rinsatc. de.) required. 

. . 
.. 

AMEC job No. 780380000.0300.**** 

Laboratory SDG: LIO 12444 

Samples Affected Qualifications Bias 

All CCV rectll'crics were within 
acceptance limits. 

fotal arscnil.: (0.13 µg/L) and tut.11 The associated sample 
potassium (30.4 !Lg/L) were detected in concentrations were 
the method blank associated with the more than IO times the 
anal~ sis of samples from this SDG. blank concentrations: 

thcrcllm:. data usability 
Total iron ( I 0.3 !Lg/L) and dissohcd is 1101 adverse!_, alkctcd 
iron ( I 0.3 pg/ I_) ,1crc detected in lh.: h) 1hc blank rcsults. 
method blanks assm:iatcd \\'ith lhc 11 ilh the lllllllll i11g 
anal> s i., 11f sa111pks rrnm thi s SI)( i ..:\cc·plio11s: 

Dissoh·ed iron ( 13.9 ~1g/LJ and /\1\ffC U qualilied the 
dissohcd pot.1ssium (29. 1 pg 'I. ) w.:rc dissol\'cd iwn ,esuh 

None 
dclccled in !Ill" method blank associalcd from smnplcs SI 11.-2.,-
with the analysis of samples from this F. SHM-10-10-F and 
SDG. SHM-07-03-F with a B 

(detected in the method 

Dissolved potassium (24.4 µg/L) was blank) reason code. 

detected. ii') the method blank associated 
with the &n.alysis of sal'(lples from this 
SDG. . . . . · .. · 

AMEC U qualified the 
. dissoived poias1ium 

n:~uh from ~an1plc 

Total calcium ( 14.1 !Lg/L) and total SHM-10-01-F with a B 

sodium (25.7 µg/L) were detected in (detected in the method 

rinsate RB-081210-U. blank) reason code. 

3 of IS 
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November I, 2010 Total and Dissoh cd '1ctals hy l ·si,:p_\ :\lcthod Ml20,\ 

Region I Data Review Worksheet Other Inorganic.~ hy l'SEPA 300.0/-HOA and S:\I -t500:\113-Bll/-t500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tsoos2-.. \D/53IOC/2320H/25-tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Initial I) ICB and CCB aller ewry Len samples or 

Calihration ever) b□tch ,, hichever is grt:atcr. 

Blanks and 2) Evaluate ahsolute values down to the 
Continuing LOO. 3) Sample results< I Ox blank 
Calibration sample, U qualify detects 
Blanks 4) Sample results> I Ox blank level. no 
(ICB/CCB) action rcquircd. 

l111c'r,k111c·111 I) Nll qu,ililicalillll 1c·qui1'c•d ir l"L'Cll\ ,I'~ 

d1..:cks hct" ..:cn 80-120'! o. 

ICS-NICS- a)'%R< 80'Yu llag dckd,d results ··rand 

AB nondctcet..:d results ··1 If" 
lnslrumenl b) '½,R ,:c-120'!•;, llag d..:tcded n.:sulls ··r 
performance c) ¾R<IO'~u llag dekcled results ··rand 

check nondetecled results ··R'. 

Laboratory I) LCS acccptance limits 80-120%, method 
Control requirements (EPA Method 
Sample/ 6010/6020/7470) . . 

· Laboratory · a) %R<80%·flag detected results "J" and. 
Control nondetected results ··1 Jr 
Sample b) %R> 120% flag detected results "'J" 
Duplicate c) %R< I 0% flag detected results 'T and 
(LCS/LCSD) nondetected results "R" 
Recovery Qualify all associated samples. 

I) RPO <:: 30% (wnters); <; 50% (soils) 

a) If e:m::eds RPD limit: J qualify detects. 
Field UJ qualify non detects. 
Duplicate 

b) If one result> LOQ and other ND: J-
RPO 

ddectiuns, UJ qualify non detects 

2) ± LOQ for results S: Sx the LOQ 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: LIO 12444 

Samples Affected Qualifications Bias 

AMEC U qualilicd the 
dissolved arsenic from 
samples SHL-23-F. 

No metals were detected in the SHM-10-10-F. and 
ICB/CCBs associated with these SHM-07-03-F because 
samples with the following exceptions: the sample 
Arsenic and iron \\'ere detected in a concentrations were less 
CCB at 0.13 ftg/L and I 0.36 µg/L. than I Ox the CCB 
respcctivcly. concentration. A 8 
Arsenic "as dctcctcd in two CCBs al (contamination detcch.:d 
0.42 ftg/L and 0.17 flg/L. in blank} reason code 
Calcium \Hts detected in two CCBs al was applied. 

High 

40,21 pg/L and 24 µg/L. All remaining 
Lead was detected in a CCB al 0.05 associated sample 
pg/L. conccntralions \\'ere 

Magnesium was detected in a Cl'B al either not detected or 
5.76 flg/L_ detected more than I 0 

Sodium was detected in a CCB at 23.51 times the blank 

flg/1,. cnncentrations: 
lhen.:fore. dalu usability 
is 1101 adwrscly alkctcd 
h~ the hl,1nk results. 

ICS-A/ICS-Al-l recoveries \\Crc \I ithin 
acccplan,c limits. 

. , 

. . 
The LCS reco.veries were within 
acceptance limits. 

Sa111pl, DLIP-081210-F 11as rnlb:ted 
as the field duplicate of sample SHM-
07-05-F. Snmple DUP2-081210-F was 
collected as the field duplicate of 
sample SHM-07-03-F. 

No qualification 
warranted. 

None 
RPDs were within acceptance criteria 

with the exception of dissolved arsenic 
for sample SHM-07-03-F and its field 
duplicate DUP2-081210-F- RPD 91%. 
Sample result below LOQ. 

4 of 15 
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November 1, 2010 ·1 otal amt Uirn1h cd ,1ctals by l St-:1'.\ '1cth0tl <,020.-\ 

Region I Data Review Worksheet Other lnorganics by l "SEl'A JOO.Of-HOA and S:\I -1500~113-811/-1500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-,\U/5JI0C/2320R/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) MS/MSD acceptance limits are 80-120% 
(QAPl'-Worksheet 12-1). 
2) Qualify results in the batch or of similar 
type. 
3) lrhackground rnnccntration is >-lx spike 

MS/MSD coni:entrnlion quulilicalinn is 1101 required 
Rt:CO\l..!r) a) Reem cries < I IJ'}'i, .I quali(,· dc1c1:ls. R 

qualih· 11011 dc1ccls 
h) Rccmi:rics / XO% !lag Jctcctcd n:sults 
··J" and nondetcctcd results ·· t IJ" 
1:) Reco\crics > 120'!1,, !lag detected results 
··r 

. ,. 
' •. ., . 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l2444 · 

Samples Affected Qualifications Bias 

Dissolved iron ( 140%1150%) recO\eries 
in the MS/MSD performed on sample 
SI-IM-05-39A-F were outside the QAPP 
specified limits. 

Total arsenic (75%) and total iron (0%) 
recoveries in the MS performed on 
sample GP-10-27-065-lJ were outside 
the QAPP specified limits. 

Dissolved ursenic ( 150%) and dissolved 
iron (190%) rernveries in the MS 
performed cm sample GP-10-27-065-F 
were outside the QAPP specified limits. 

Dissolved arscnii: (67'%/75'½,) and 
dissolved iron (70%/60%) recoveries in 
the MS/MSD performed on sample 
SHM-07-05-F 11ere outside QAPP- The background 
specified limits. wni:entral ions o I' al I 

anal) tes I hat an: outside 
Dissohed iron ( 160%i 220%) rcc,11crics Q/\Pl'-spcci li..:d limil> Nnnc 
in the MS/ r>.·ISD pcrfonnc·d 1111 s.implc \\ere 1nore th,111 -h lhc 
SI IM-'>9-~ 11\-1 \\Cl'C 11uhidc· () ;\l'I'- , pil- c· Cllllt'L' llll'.11 inn 
spccilicd limits. 

Dissolved calcium (3~ 0 ·u/-W0-1,) :ind 
dissnl\'ed manganl!se (tl'}'i/0'¼,) 
remveries in the MS/MSD performed 
on sample SHM-10-10-F were outside 
QAPP-specitied limits. 

Disso!ved calt.;ium (6.7%/62%) and .. 
dissolved manganese _(Qo/<>"0%) 
recoveries in the MS/MSD performed 

.. • '• 

un sample SI li'vl-10-01-F \\ere uutsiJc 
QAPP-specified limits. 

Dissolved arsenic ( l 83%MS) and 
dissolved iron ( I 50%MS) recoveries in 
lhe i\ IS/I\ IS[) pcrl't1rn11.:d 1J11 s,1111plc 
Dl/P-081210-F were outside QAPP-
specitied limits. 

s of 15 
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Nov em bcr 1, 2010 Total and Dissoh ell \lctals h' l SEI'.\ :\lrthoLI <>1120.\ 

Region I Data Review Worksheet Other lnorganies hy l'SEl'A 3110.11/-U0.4 und S:\I ~500'\ll3-HII/.J500:'.02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-,\l>/53I0C/2J20H/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) /\cct:ptam:e limits are 75-125%. 
2) Qualifi· results in the hatch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 

Digestion a) Recoveries < 10% J qualify detects. R 
Spik<.: (PDS) qualify non detects 

b) Recoveries <75% llag dcle<.:ted results 
··r and nondt:te<.:ted results ··ur 
c) Recoveries > 125% flag ddcch.:d results 
·-r 

I) O111.:c pcrdigcslion halch (El'!\ 6000 
scrk,) 

Scrial 
2) ::=: I 0% for analytcs "ith concrntration 

Dilution >50timcs LOQ 
3) 1:-111>> I 0'/11 llug dctcc:tcd 1esults ··r 

' 

I) Instrument level concentrations should 
be less 1han the li11..:.11· d~ namic ra11g1: 
(LOR), 
a) Qualify detected results with 
concentrations greater than the LDR ~,1,, 

Compound 2) The reported DL (LOQ) should not be 
Quantitation below the lowest !CAL standard 

concentration. 
a) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated and be llagged "f' 

AMEC Joh No, 780380000.0300.**** 
Laboratory S DG: LIO I 2444 

Samples Affected Qualifications Bias 

The PDS reco,·erics were within 
ac<.:cpt:mce limits. 

AMEC .1 qualified the 
dctccted dissolwd 
arsenic result from 
sample SHM-99-318-F: 
the detected dissolved 

Th1.: %[) for the SDs performed m:rc ni1:kl'I and dissnln·d 

nu1Sid1.: ,11:ccphmc1.: limits: potassium from sarnrk 

-dissolved arsrnic ( 17'1/c,): SIIM-10-10-F: 

-dissolved iron (19°:,). dissoh 1.:d nickel dissolv1.:d mag111.:siu111. 

( I ," ol. di sso h L'd po1;1ssium ( 21 ";,): dissolved pol,1ssium. 
and dissuh L'll sudiu111 

-Jissul\\.:d manganese (52%): from sampk SHM-05- None 
- dissohcd magnesium ( 14'%). 42/\-F: dissoh cd 
diss11hcd p11lassium ( 12"/,,) and magnesium and 
dissoh cd snJium I 12'/·;,): dissolved mang,mcsc 
-dissolved magnesium ( 15%) and from sample DUP2-
dissolved manganese (30%): and 081210-F and SI-IM-07-
-dissolved iron ( 12%). 03-F: and dissolved iron 

from sample GP-10-27-
065-F with an A lS_D_ % 
difference not within .. 
contr.ol limif) reason 
.:ode. 

AMEC J qualified these 
~esults with a TR (trace 

The laboratory J qualified metal results level) reason code. 
detected between the LOO and the unless they were Estimation 
LOQ. previously U qualified 

due to blank 
contamination. 

6 of 15 



amec · 
November 1, 2010 Tot.ii iintl llissohcd .\lctals hy l SEP.\ ,\lcthod (,020.\ 

Region I Data Review Worksheet Other lnorganics hy t ·sEPA 300.0/-HO.-t and S:\14500"'113-Bll/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.\D/5JIOC/2320H/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qua Ii fica tions Bias 

Items 
Samples GP- I 0-27-035-F/ll . GP-I 0-27-
045-F/U. GP-I 0-27-055-F/U. SHM-07-

I) Appropriate method. 05-F. SHM-10-10-F, SHM-10-01-F. 
On irall 2) Evaluah: any analytical problems with GP-I 0-27-065-F/U and DUP-081210-F 

No qualiticalion 
Eva luation of hiboratory results. have elevated d<:tection limits for all 

warranted. 
None 

Data 3) Evaluate sampling errors - field analytes due lo the dilutions required by 
contamination. sample hold times. the high concentrations or target 

analyles. The requested reporting limits 
\\ ere nol achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narratin:. QC data and nm data. 
Cn111pl.:tcn.:ss b. Shipping and receiving d(Kumcnls. 

c. J\11 lab n:cords or sample receipt. 
preparation and anal) s is. 

I I Sample custod) documcnlalion . 
COC 2) Temperatu re :56°(' 

3) Sample dcliH:r) dorn1m:n1atio11 . 

Holding Timc:s 14 days. preservation 1101 required (EPA 
(H.l) Method 23208) 

: . . 
.. I) If sample result is "' I Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and flag ··u·· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment, concentration and ~ LOQ tlag "U" 
Rinsate, etc.) 

3) Sample result ~ I Ox contaminant 
concentration: no qu,1liticalio11 required . 

No qualification if recovery bet11een 80-
115% 
a) %R<80% tlag detected results ·'J'" and 

LCS nondetecled results "I J J" 
b) ¾R > 115% !lag detected results ·-r 
c) %R < I 0% tlag detected results ·-rand 
nundelcclcd results .. R .. 

AMEC .lob No. 780380000.0300. •••• 
Laboratory SDG: LIO 12444 

Samples Affected 

All r<! quircd deli\ erables 11erc present 
in th.; dala pm:kag.:. 

Cooler 1<.:mpcr;H1Jl'L'S upon arrival ;11 

,\lpha 11crc 11 i1hi11 acL"cplallcL' 
criteria. 
The laboratory Sample Receipt and 
Log-in l ' hecklisl indicalcs lhal 
sample integril) \\ as mainlained 
during transport. 

Samples \\ere analyzed as per 
Standard Method requirements. 

: 

. . 

Total alkalinity was not detected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

7 of 15 

Qualifications Bias 
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amec 
November 1, 2010 Total .ind Dissolnd .\lclah hy l'SEI'.\ .\lclhod (,020.-\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP.-\ 300.11/410.4 and S.\I 4500:\113-IUl/4500:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.-\D/5310C/23211B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and 11 Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

4% :c;Rl'D, RPD >4% flag detected results --r Sample SHM-05-42A-F ,,as 
Lab Duplicate 

and nondetccted results ··ur analyzed in duplicate for total 
alkalinity. RPD was elevated at 15%. 

Field RPD S: 30% when dl!lects for both duplicates A lield duplicate was not submilted 
Duplicates arc :=:QL fo r water for this ,rnalysis. 

I) No qualification required if recovery 
bct \\'ccn 86-116%. 
2) If background com:entratiun is greater than 
4x the spike concentration qualification is not 
required 
%R< 86% flag detected results ··rand MS was performed on sample SI IM-

MS/MSD nondetect.:d results ··ur 05-42A-F. The% n:co\'cry was 
"nR > 116% llag tkh:clcd r..:sults ··r within acccptunce criteria. 
"111R< I()"/,, flag dc1cc1cd results ··rand 
nomlctcctcd results ··[C 

()ualif> onl> rcsults in the spiked sample. 
(()ualil'y n:sults ltir samples collected at samc 
location btll diflering depths as ,,ell) 

Compound 
Posi1ivc results reported above the LOD bul Total alkalinity ,,as detecled in all 
below the LOQ should be considered associated samples at concentrations 

Quanlitalion 
estimated and be !lagged ··r above the LOQ of 2.0 mg/L. 

l) Appropriate method. . .. .. 
Overall. .. 2) Evaluate any an·alytical problems with ' ' : 

E,·aluc1tion of laboratory results. No anonrnlics. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

Table 5. Nitrate, Chloride, and Sulfate by USEPA 300.0 
Review 

Acceptance Criteria 
Items 

Complete SDG file . 

a. Sample data package including case 
Data narrative, QC data and raw data. 

Complcl.::ncss b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 12444 

Samples Affected 

All required deliverables were present 
in th.: data package. 

8 of 15 

Qualifications Bias 

AMEC .I qualified 
the alkalinity result 
from sample SHM-

Non-
05-42A-F \\ ith an E 

Directional 
(poor agreement 
between duplicate) 
reason code. 

. .. 

Qualifications Bias 



November l, 2010 Total and l>issolHd ,1c1als hy l SEI'.\ :\lcthod 6020,.\ 

Region I Data Review Worksheet Other lnorganics h) l"SEl'A 300.0/410A and S:\I 4:i00:\113-BH/4500:\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Innstigation 4:'i00S2-AD/53toC/2320B/2:i40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 
coc 2) Temperature s;:6°C 

3) Sample delivery documentation. 

I) 28 days, preservation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. preservation nol required 

(Nitrate-N)(El'A Method 300.0) 

I) r?. 0.99 for chloride, sulfate and nitrate. 
linear calibration 

Initial Analytes with low r <0.99 tlag detected 

Calibration results ··rand nonclctcctcd results ··ur 
2) Use prolessionaljudgment if not enough 
points were used for curves. Determine if 
system imprecision or bias 

Nu qualification ifrecon:ry bct11ccn 
90-110% 

ICY/CCV a) •~{,R > I Ill'½, llag tktech:d results ··r 
\1) 0·,,R ...:: 90'\·,, llag dctcctcd rcsults --r anJ 
IH>ndctcdc·d rcsulh " l !J .. 

I) lfsrnnplc rcsult is -... l(h contmninant 

Blanks concentration anti b<::1,1ee11 LOD and LOQ. 

(Method. raise result to I.OQ and !lag .. U .. 

Field. 2) If sample result is< I Ox contaminant 
Equipment. concenlrnlion and ~ LOQ !lag·"!, .. 
Rinsate, etc.) 3) Sample result~ I Ox contaminant 

concentration; no qualification required. 

. - .. 

ICBs/CCBs 
Evaluate absolute values down to the MDL. 
Evaluate ICBs/CCBs that bracket samples. 

I) No qualification if recovery between 90-
110% 
a) %R<90% flag detected results ''J" and 

LCS nondetected results "Ur 
b) %R >110% flag detected results ··r 
c) ¾R < I 0% flag detected resu Its ·-r and 
nondetected results "R'' 

I) Chloride RPO < 18%; 
Lab Duplicate 2) Nitrate RPD <15%; 

3) Sulfate RPO <20% 

AMEC Job No. 780380000.0300.* *** 
Laboratory SDG: L1012444 

Samples Affected Qualifications Bias 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laborutory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
pn::sen·ed as per El' A Method 
requirements. 

Initial calibration criteria were met. 

ll'Vs ,,crc II ilhin ,1cccpta11cc limils. 

Nitrate. chloride and sulfate were not 
detected in the method blank. 

. . . 
.. -.. . . , 

ICB/CCBs were analyzed every 10 
samples with no detections. 

LCS recoveries were within 
acceptance criteria. 

The lab performed duplicate analysis 
on sample SHM-05-42A-r. The% 
RPDs were within acceptance criteria. 

9 of 15 



November 1, 2010 Tot.ii and Dissohcd \lctals h~ l"SEI'.\ .\lcthod <,021L\ 

Region I Data Review Worksheet Other lnorganics hr l"SEP.\ 300.0/410A and S:\I 4S00"ill3-Hll/4S00:'\02-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation 4S00S2-AD/S310C/2320H/2S40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Afrected Qualifications Bias 

Items 

Field 1) RPO ::o 30% \\hen detects for both samples A field duplicate was nol submitted 
Duplicates are 2: LOQ for water for this analysis. 

I) No qualification required if recovery 
bet ween 40-1 51 % for chloride. 80-122% for 
nitrate. and 60-140% for sulfote. 

MS/MSD was performed on sample 2) If background wncenlralion is greater than 
MS/MSD 4x the spike concentration qualification is not 

SHM-05-42A-F. The recoveries 11 ere 

required within at;ceptancc criteria. 

()ualif) only results in the spiked sample. 
(Qualily results for samples collected at same 
location bul differing depths as 11ell) 

The nilrnle result from sample SHM-

Positive results reported above the LOO but 
SHM-05-39A-F and the sulfate result AMEC .I qualified 

Compound 
below the LOQ should be considered 

from sample SHM-10-10-F were these results with a 
Estimation Quantitation 

estimal.;J and be llagged --r detected and reported between the TR (trace level) 
LOD and the LOQ. These results reason code. 
111:rc .I qualilicd b1 the laboratO J'). 

I) 1\ppropri,1tc 1111:thod. Sam pk SI IM-07-03-F has an ck:1 alcd 

(hcrnll 1 I l·.1.tluatc ,111) an,ilytical prnbkms with 
dctc•L·ti()ll li1nil lt, r 11il r,11c· due lo lhc· 

E1 aluation of lahorator) results. 
dilution ,-..:quired in or<lcr 10 quantitah.: No qualilicalion 

None 
Datu 3) baluate sampling errors - licld 

Lhe result 11·i1hin the calibration rangc. 11 nrrantcJ . 
The requested reporting limit \HlS not 

contaminalion. samph: hold times. achie1cd. 

T bl 6 A a e mmon1a, 1 n e, an u I e ,y an ar e 0 s - - -d S lfd b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a·. Sa~ple data·package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature ::06°C 

3) Sample delivery documentation. 

I ) 28 days, preserved with H2SO4 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours, chemical preservation not 
(HT) required (Nitrite) 

3) 7 days, preserved w/ zinc acetate and 
NaOH (Sulfide) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12444 

Samples affected Qualifications Bias 
: 

,. . . . .· 

All required deliverables were present 
in the data package. 

Cook:1· lemperatun.:s upnn al'l'h ,11 ,11 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per Standard Method 
requirements. 

10 of 15 
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amec··-· 
November l, 2010 ·1 olal and Dissoh cd ,ir, . .is hy l SEP.\ .\lcthotl <,020,\ 

Region I Data Review Worksheet Other lnorganics hr l'SEPA 300.0/-UO.-' :md s" -'500~113-Hll/-'500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation -'500S2-AD/53IOC/2320B/2:'i-'0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance C1·iteria Samples affected 

Items 

I) r ~ 0.995 
Initial 2) Use pruti::ssional juJgmcnt ir nut enough 

Initial calibration criteria were met. 
Calibration points were used for curves. Dett:rmine i r 

system imprecision or hias 

!CV/CCV 
Nu qualilication il'recovery het1H:en 

ICVs were 11 ithin acceptance limits. 90-110% 

1) lfsample result is < 10:-. contaminant 

Blanks 
concentration and bet1\een LOD an<l LOQ, 
raise result to LOQ and flag ··u·· 

(Method. Field. 2) If sample result is < !Ox rnntaminant No analytes detected in method 
Equipment. concentration and ~ LOQ tlag "l_l'" blanks. 
Rinsatc. etc.) 

3) Sample n:sult ~ I Ox conlmninanl 
concentration: no qualilication n:quired. 

ICBs/CCBs 
Evaluate absolute values down to the LOD. ICB/CCBs were analyzed every I 0 
Evaluatt: ICBs/CCBs that bracket samples. s,1111pks I\ ith no detections. 

Nn qualil1rnlion il'rccmcr~ hctwccn 80-
l.l'S n:c111 .:rics ,,crc ,, ithin 

l.l'S 120% for ammonia. 911-1111"111 li,r nitritl'. and 
acccplann: ,1 itcr1;1 75-125"~, liir sull1dc. 

Samplc SIIL-23-1" ,, as mrnlyze<l in 
duplicate li,r ammonia. sample SI IM-
05-42/\-1-' ,, as nnal) zed in dupl ic:atc 

Lah Duplicmc I) RPDs 20% for nitrite. and sumplc SIIM-10-10-F 
1\as analyzed in Juplicatc for sull1de. 
All results wt:re ND or reported 
belo\\ tht: LOQ. and % RPDs were 
not cukulablt::. 

Field 
l)RPDs;30% 

A field duplicate was not submitted 
Duplicates , ,for this analysis. 

I) No qualification required if recovery 
between 80-120% (ammonia), 85-115% 
(nitrite), and 75-125% (sulfide). 
2) If background concentration is greater than MSs ,,ere performed on sample SHL-

MSIMSO 4x the spike concentrntion qualilkation is not D-F. l he l"t'l'Ol'cries were ,,·ithin 
required acceptance criteria. 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as wdl) 

The nitrite result from sample SHM-
07-05-F and the ammonia results 

Positi,c n:sults reported above the LOO but from samples SI IL-23-f. SI IM-07-
Compound 

below the LOQ should be considered 03-F. and SHM-05-42A-F were 
Quantitation 

estimated and be !lagged ·-r detected and reported between the 
LOO and the LOQ. These results 
were J qualified by the laboratory. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 12444 
11 of 15 

Qualifications Bias 

. 
, . . 

AMF.CJ qualified 
these results with a 

Estimation 
TR (trace level) 
reason code. 



ameC ) 
November I, 2010 Total irntl Dissohctl \lctals hy l"SEI'.\ :\lcthod (,020.-\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-110.-t and S\I -1500~113-Bll/~500:-.iO2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/53toC/2320B/25-10D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) Appropriate method. 

Overall 2) Evaluate any analytical prohlcms with 
Evaluation or laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 

a. Sample data package including case 
Data 1rnrrnti\ e, QC data and raw data, 
Complclrncss b. Shipping and recei ving dm:umcnts. 

c. All I ah records of sample receipt. 
preparation and analysis. 

I) Sample custody docun11::ntation. 

C<>C 2) Temperature ::6°l' 
'.l) Sam pk delivery dm:umentation. 

Holding Times 
28 days, preserved \\ ith H2SO4 to pH<2 

(HT) 

.. . . , 

Initial 
r z 0.995 for a valid calibration curve 

Calibration 

No qualification if recovery between 
90-1 10''.·o 

ICY/CCV a) ¾R > I IO% !lag detected results "J" 
b) ¾R <90% flag detected results .. _,.. and 
nondetected results "UJ" 

I) If sample result is <I0x contaminant 

Hlanks 
concentration and between LOD and LOQ. 
raise result to LOQ and flag --u•· 

(Method, Field, 2) If sample result is <IOx contaminant 
Equipment. concentration and z LOQ flag "lf' 
Rinsate. etc.) 

3) Sample result 2 I Ox contaminant 
concentration; no qualification required. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 12444 

Samples Affected Qualifications Bias 

All required deliverables \\ere pn:sent 
in the data package. 

Cooler temperntures upon arrival al 
Alpha Wl:re within acceptance 
criteria. 

The labornll,r) Sample Rcn:ipt and 
Log-in Chccklist indicatcs that 
sa111plc in1c2ri1y 11 as 1nai111ai11nl 
during transport. 

AMEC .I qualilied 
Sampks 11 ct c anal) zed as per El'/\ the detected DOC 
and Standard Mdhod requircmcnls results \'or samph:s 
with the following exception: GP-10-27-045-U. 
Samples GP-10-27-035-U. GP-10- GP-10-27-055-U. 

Low 
27-045-U. GP- I 0-27-055-U. and GP- and GP-I 0-27-065-
I 0-27-065-U for DOC analysis were U with an H 
filtered at the lab pas.t trie -(holding time · 

.. recommemleq 24 houts. ~xcee~e1) re!!SOn 
: code. 

Initial calibration criteria were met. 

ICVs and CCVs were within 
acceptance limits. 

COD and DOC were not detected in 
associated method blanks. 

12 of 15 
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amec, 
November 1, 2010 Total and Uissohcd .\lctals h~· l SEI'.\ \lclhod 6020..\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP,\ 300.0/-tlOA and S\I -t500'.113-Bll/4500~02-ll/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation -t500S2-Al>/5310C/2320B/25-tOn 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

ICBs/CCBs 
Evaluate absolute values do\l'n to the LOD. 
Evaluate ICBs/CCBs that bracket samples. 

LCS 
No qualification if recovery between 95-
105% (COD) and 90-110% (DOC) 

Lab Duplicate 
RPD s: 20'%. RPD >20°1,, llag detected results 
--rand nondetectcd results ··ur 

Field RPO S: 30'}-i, when ddects for both duplicates 
Duplicates are 2:QL for water 

I) No qualilication required irrccover~ 
bet 11 cen 80-120'),u. 
2) Ir background co11ccntratiu11 is greater than 

[VIS /MS() 
-1:--.: th1c spiki.: co11cc11t1alion qualilirntion is not 
rc·quircd 
()ualil'y uni) 1c·sul1s in the spiked sa111plc. 
(Quali!\ rc:sults !hr samples rnllccled at same 
location but differing depths as 11cll) 

I) lnstn11m:111 level concentralions should be 
less than the linear range. Quality detected 
results 11·ith concentrations greater than the 
LOD --r 

Compound 2) The reported LOQ should not be .below the 
Quantitation lowest ICAL standard concentration. 

1) Positive results reported above the LOO 
but be loll' the LOQ should be considered 
estimated and be flagged ''J" 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling e1 rors - licld 

contamination. sample hold times. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: L1012444 

Samples Affected Qualifications Bias 

ICB/CCBs \\'ere analyzed every 10 
samples with no detections. 

LCS recoveries 1vcrc within 
acceptance criteria. 

AMEC .I qualilied 

Sample SI-IL-23-F 1\.:tS analyzed in 
the DOC result 
from sample SI-IM-

duplicnte for COD and sample SI lM-
07-05-F with an E 

Non-
07-05-F for DOC. The DOC RPO Directional 
was elevated at 33%. 

(poor agreement 
between duplicate) 
reason code, 

A !kid duplical<.! \\ as not submillc:d 
for this analysis. 

l\1Ss \\<:re: pi.:rlt>rn1ccl 011 sa111plc SI IL-
23-1-' i<>r COD and ,,a111pli.: SI IM-0j. 
.~9 -\-F li11 I)()('_ The· rc'L' \l\cTic·, llcTc' 
within a..:cc:plance ..:ril..:ria. 

The COD result from samples SI IM• AMEC' J qualified 
05-39A-F and SHM-99-318-F were 

· detected and reported between the 
these results with a 

I?stimqtion 
LOD and the LOQ. These results 

TR (trace level) 

were J qualified·by the' laboratory. 
.reason code. 

Nl> anomalies. 

13 of 15 



Nov cm ber 1, 2010 Total and Uissolnd '.\lctals hy l 'SEI'.\ '.\ll'thod 6020.\ 

Region I Data Review Worksheet Other lnorgirnits hy l'SEP,\ 300.0/.H0.-I irnd S'.\I -1500~113-Hll/-1500~02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-,\D/5310C/2320H/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 8. Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrntin:, QC data and ra\\ data. 
Completeness b. Shipping and receiving documcnls. 

c. All lab n:cords of sm11plc receipt. 
preparation and analysis. 

I) Sample custody doc:umcntation. 
coc 2) Temperature :'.':6°l' 

3) Sample delivery documentation. 

Holding Times 
7 days from sampling to analysis 

(HT) 

11 Ir samrlc n:sult is < I Ox Cl>ntami11,m1 
,un,..:111ralit1n and b,IIICCll I ()I) ,111d 1.ov. 

Blanks raise result to L< >Q and flag ··u·· 
(Method. Field. 2) Ir sample result is < I Ox contaminant 
Equirment. rnnccntration and :::: 1.0Q !lag ··u·· 
Rinsate. etc.) 

3) Sampk: result e: IO., rnntaminant 
com:entrntion; no qualification required. 

Lab Duplicate 
RPO <20% tlag detected results ··rand 
nondetc;cted results ··LJJ" 

, ·. 

Field RPO :'.': 30% when detects for both duplicates 
Duplicates are ~QL for water 

I) Instrument ll'\ cl rnncenlrations should be 
less than the linear range. Qualify deleded 
results with concentrations greater than the 
LOO ·-r 

Compound 2) The reported LOQ should not be below the 
Quantilation lowest ICAL standard concentration. 

3) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated anJ be Jlagged ·T 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l2444 

Samples Affected 

All n:quircd deliverables were 
present in the data package. 

Cooler temperatures upon arrival 
at Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity was 
maintained during transport. 

Sample GP- I 0-27-065-ll "as 
analyzed p<Jst the holding time 
due tu 11.:quircd Jilution. 

TSS \\ as not detected in 
nssociatcd method blanks. 

Sample (iP-10-27-065-lJ was 
analyzed in duplicate by the 
laboratory·for TSS. RPD was 
within a~ceptance ~riteria_. 

A field duplicate was not 
submitted for this analysis. 

TSS was reported as detected 
above the LOQ. 

14 of 15 

Qualifications Bias 

AMEC J qualitied 
the TSS result from 
sample GP-10-27-
065-U with an H Low 
(holding time 
..:xcccdcd) reason 
code. 

.. 

.. 
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Project: Shepley's Hill Landfill Supplemental Investigation -t:500S2-AD/:53I0C/2320B/2:5.:I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualilications Bias 

Items 
Samples GP-I 0-27-045-l 1. GP-

I} Appropriate method. 10-27-055-U. and GP-10-27-065-
Overall 2) Evaluate any analytical problems with U have ele\'ated detection limits 

No qualilication 
Evaluation of laboratory rcsu Its. due to the dilutions n:quin:d by None 
Data 3} Evaluate sampling errors - field the elevated concentrations. The 

warranted. 

contamination. sample hold times. requested reporting limits were 
not achieved. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

J,;,,,,. IC,,~ 

Denise King 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI012444 
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REVIEWED BY: 

Alyson Fortune 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers sixteen soil samples (including 2 field duplicates) and one water sample 
(rinsate blank) collected on August 12, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, 
Massachusetts. The samples were dropped off by Sovereign Consulting at Alpha Analytical Laboratory in 
Westborough, MA (Alpha) on August 12, 2010 and assigned sample delivery group (SDG) number L 1012496 
upon receipt. Alpha analyzed the samples for target analyte list (TAL) metals using United States 
Environmental Protection Agency (US EPA) Method 60108/7 4 71 A for soils and 6020A/7 4 70A for the rinsate, 
and total organic carbon (TOC) using USEPA 9060. Alpha followed the Department of Defense (DoD) Quality 
Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs 
are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Method outlined in Tables 3 & 4. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplementa 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e le amp e IS I L' t 
Lab Sample Number 

Ll O 12496-01 
LIO 12496.-02 . ' 
L 10i2496-03 
LIO 12496-04 
L 1012496-05 
LIO 12496-06 
LIO 1 2496-07 
LIO 12496-08 
LIO 12496-09 
L 1 012496-10 
L1012496-1 I 
LIOl2496-12 
LI 012496-13 
LIOl2496-14 
L1012496-l5 
L\012496-16 
LIO 12496-17 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: LI O 12496 

Sample Date 

08/12/20 IO · 
' . 08/12/2010 .. 

08/1'.2/2010 
08/12/20 I 0 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/20 I 0 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/20 I 0 
08/12/2010 
08/12/20 I 0 
08/12/2010 
08/12/2010 
08/12/2010 

Field ID Comments 

se-10-15·-oo 1 .. 
SP-10-15-004 . 
SP-10-15-005 
SP- I 0-15-0 I 0 
SP- I 0-15-015 
SP-10-15-017 
SP-10-15-018 
SP- I 0-15-020 
SP- I 0-15-025 
SP-10-15-028 
SP- I 0-15-030 MS/MSD 
SP- I 0-15-035 
SP-I 0-15-040 
SP-10-15-055 

SDUP6-08 l 210 Field Duplicate of SP- I 0-15-025 
SDUP7-081210 Field Duplicate of SP-I 0-15-030 
RB2-08 I 210-U Rinsate Blank 

I of7 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S a e ampe a us I St t 

Data Validation 
Matrix Preservation 

Sample Receipt 
Laboratory 

Level Temperature 

Data Quality One sample cooler was 
Alpha Analytical 

Review using As required by received on 08/ 12/20 I 0 
Automated Data 

Soil 
method at a temperature of 

8 Walkup Drive 

Review (ADR) 4.4°c. 
Westborough, MAO 1581 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T a e . arge na1y e IS eas 1y t A I t L" t M t I b USEPA 6010B/7471A an 

Review 
Acceptance Criteria 

Items 

I) Complete SDG lilc. 

a. Sample data package including 
case narrative, QC data and 

Data raw data. 
Completeness b. Shipping and rcc..:iving 

doeume11ts. 
c. /\II lab records o r ,,1mpk receipt. 

pr..:p:1 ratilln and an,il) sis. 

I) Sample custod) documentation. 

2) Tcmperalur..: :C:6°C ll>r soils. 
coc 3) Aqueous sample pn:scrvcd to 

pH<2. 
4) Sample deli,·ery documentation. 

: .. 

I lolding Time 
I) 1'80 days fro~ sampling to analysis 
2) Hg- 28 days to analysis 

AMEC Job No. 780380000.0300.*u* 

Laboratory SDG: LIO 12496 

Samples Affected 

All required deliverables were 
pn.:scnt in th.:: data package. 

Cooler tcmpc1 atun: uplln arri \'al 
"1 Alpha ,u1s \\ithin acccpt,rncc 
criteria. Rinsatc sample was 
pr..:scneu II ith I IN03 lo pll,2. 
The Chain or Custod) is intact. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample intcgrily \I as 
maintained during transport. 

' 
The s~mples were analyzed 
within holding time. 
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d 6020A/7470A 

Qualifications 

SDC Number 

Ll012496 

Bias 

' 
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Project: Shcpley's Hill Landfill Supplemental Im·estigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down to the LOO. 
2) lfsmnple result is< I Ox 

13l anks conlaminanl concentration: 
(Methuu. 11ag ·'II" 
Fi..:ld. 3) Sample result ~:I Ox contaminant 
Ll1uipmrn1. concenlrnt ion: no 
Rinsalc . c·ll:.) qualilicalion requi1eu. 

. 

: 

lnterelemenl 
I) No qualification required if 

checks 
recovery between 80-120%. 

ICS-NICS-
a)¾R< 80% !lag detected results '-J" 
and norrdetected results ··ur 

AB b) %R > 120% llag dctedeu results 
Instrument "J,' 
performance c) %R<10% !lag detected results ·-r 
check and nondetected results ·'R'' 

AMIT Job No. 780380000.0300.**** 

Laboratory SDG: LIOl2496 

Samples Affected 

Total arsenic (0.13 µg/L). total 
copper (0.12 µg/L), total 
potassium (30.4 µg/L). and total 
silver (0.24 µg/L) were detected 
in the method blank associated 
with the analysis or RB2-
081210-U from this SDG. 

Total antimony (0.22 mg/kg). 
total silver (0.08 I mg/kg), and 
total sodium (24 mg/kg) were 
detected in the method blank 
associated with the anal~ sis or 
soil samples li·om this SDG. 

Tola! antimony (0.43 µg/L). 
total arsenic (0.14 r1g/LJ. Iola! 
barium (0. 14 ~1g/L). Iola! 
calcium (28.3 µg/L). total 
chromium (0.2 r1g/L), total 
copper (0.14 µg/L). total 
mercury (0.05228 ~1g/L). and 
total sodium (142 µg/L) were 
detected in rinsate RJ32-•. 
081210-U.·. .. 

ICS-A/ICS-AB recoveries were 
within acccpta111:e limits. 

3 of7 

Qualifications Bias 

The associated sample conccnlralions 
were more than 10 limes the blank 
concentrations: therefore. data 
usability is 1101 adversely affected by 
the blm1k results. with the following 
exceptions; 

AMEC U qualified the detected total 
antimony from samples SDUP7-
081210. SP-10-15-004, SP-10-15-
005. SP-10-15-010. SP-10-15-015. 
SP-10-15-017. SP-10-15-018. SP-10-
I 5~030. SP-I 0-15-040. and SP-I 0-15-
055 with a B (contamination in the 
method blank) reason code. 

AMEC U qualified the dctcctcu total 
silver from samples SDUP6-081210, 
SDUP7-081210. SP-10-15-001. SP-
10-15-005, SP-10-15-017, SP-10-15-
018. SP-10-15-025. SP-10-15-028. 
Sl'-10-15-030. SP-10-15-035. and 
SP-10-15-040 \\ilh a B 
(rnnt,11ninalion in the mcthod blank) I ligh 
re,ison cmk. 

\~IIT I' qualilic'd ih-: d~1<:c1c·d 101,11 

sodium from samples SDUP6-
081210. SDUl'7-081210. SP-10-15-
004. SP- I 0-15-005. Sl'-10-15-0 I 0. 
Sl'-10-15-015. SP-10-15-017. Sl'-10-
15-0 18. S P-10-15-020. SP- I 0-15-025. 
SP- I 0-15-028. SP- I 0-15-030. SP- I 0-
15-035. SP- I 0-15-040. and SP-I 0-15-
055 with a B (contamination in the 
method blank) reason code. 

AMEC U qualified the detected total. , . 

mercury from samples SP-10-15-005. 
SP-10-15-010, and SP-10-15-020 
with an F lcontamination in the 
equipment rinsate blank) reason code. 

:\r-lEC did 1101 qualil~ ,lll) rinsah: 
blank detections due to method blank 
concentrations. 

I 

.. 

I 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Laboratory I) LCS acceptance limits 80-120%. 
Control method requirements (EPA Meth,1d 
Sample/ 6010/6020/7470) 
Laboratory a) %R<80% flag detected results ··J" 
Control and nondetectcd results --ur 
Sample b) %R>l 20% !lag detected results --r 
Duplicate c) %R<10% tlag detected n:sults 'T' 
(LCS/LCSO) and nondctccted results "R'" 
Recovery Qualify all associated samples. 

I) RPO :<:: 30'½, (11a1ers) : :<:: 50% 
(soils) 

fidd a) If exceeds RPO limit; J quality 
Duplicate detects. LI.I qualify 11011 detects. 
Rl'D b) If one result > LO(.) and other ND: 

J-Jcteclions. U.1 qualilY non Jc.:11.:cts 
2) ± LO() liir results ~ 5x the LO() 

I) MS/MSO acceptance limits are 80-
120%(QAl'P-Worksheet 12-11). 
2) Quali(y r.:sulls in tho;! batch or of 
similar type._ 
3} If background concentration)s >4x 
spike ~011centration _qu111ificatiol1' is , 
not required 

MS/MSD 
a) Recoveries <10% J qualify detects. 
R quality non detects 
b) Recoveries <80% flag detected 
results ··r and nondetected results 
--llr 
c) Recoveries > 120% !lag detected 
results ·•r 
4) RPO :<:: 20% 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: LIO 12496 

Samples Affected Qualifications Bias 

The LCS recoveries were 
within acceptance limits. 

Sample SOUP6-081210 was 
collected as the field duplicate 
of sample SP-10-15-025. 
Sample SD! 11'7-081210 was 
collected as the field duplicnte 

AMEC J qualiticd th.: totul of sample SP- I 0-15-030. 
potassium. total zinc. and total 

The RPDs for nnalytes detected mercury from sample SDUP6-08 I 210 
above the LOQ were within the and SP- I 0-15-025 and total arsenic 

Non-
acceptance.: criteria 1, ith !lit: from sample SDLIP7-08 I 210 am.I SP-

Din::clional 
fol 101\ ing cxcc.:ptinns: total I 0-15-030 \\ ith an 1-: (_poor agreement 
potassium (64%). total zinc 

het\\'Ccn duplicmc) n:asnn code. 
( 53%) and total mercury I 721~11) 

for SD! 11'6-081210 and Sl'-10-
15-025 ,md l(<lal arscn ic I 56" 11) 

for SDUl'7-08 I 21 O and SI'- I 0-
15-030. 

The backgrounJ rnncc.:ntralions oi' all 

To1al aluminum ( 196'½,/0%). 
arrnlytes that arc outside (.)APP-
specified limits were more than 4x the 

total antimony (74%/74%). total 
spike concentrntion with the 

c1rsenic (0%/0'½,). total iron 
following .:xceptiuns: 

(0%/0%), total chromium 
(78%MSD), total magnesium AMEC J qualified the total. 

(58o/o MSD), an_d total chromium; total magnesi~1m, and total . 
-manganese results from sample SP-. .-. 

marigilriese (58%MSD) 
I 0-15-030 and its licld duplicate recoveries in the MS/MSD 

performed on sample SP- I 0-15- SDUP7-081210 with a Q (MS/MSO Low/High 

030 were outside the QAPP recovery not within control) reason 

specified limits. code. The total antimony was 
pre,·iously U qualified due to blank 

fotal mcrcur~ ( 13 81}·11) rc.:cll\ c.:ry 
conlaminalion and has not hecn 
further qualified. 

in the MS performed on sample 
AMEC J qualified the total mercury 

RB2-08 l 2 l 0-U was outside the 
QAPP specified limits. 

result from sample RB2-08 l 2 l 0-U 
with a Q (MS/MSD recovery not 
within control) reason code. 

4 of7 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affectet.1 Qualifications Bias 

Items 

I) Acceptunce limits are 75-125%. 
2) Qualify results in the batch or or 
similar type. 
3) If background concentration is >4x 
spike concentration qualification is 

The PDS 1eco1·eries were The background concentrations of all 
Post not required 

within acceptance limits. except analytes Lhat are outside QAPP-
Digestion a) Recoveries < 10%, J 41ialilY detects. for aluminum and iron each at specified limits were more than 4x Lhe None 
Spike (f>DS) R quali(y non detects 0%. in smnple SP-10-15-030. spike concentration 

b) Recoveries <75% flag detected 
results ··rand nondetected results 
··ur 
c) Recoveries > 125% flag detected 
results ··r 

The '½,Os for the SD performed 
on sample SP- I 0-15-030 were AMEC J qualified the detei;ted total 
within acct:ptance limits, 1yith aluminum, total arsenic, total barium. 

I) Once per digestion batch (EPA the following exceptions: total total calcium. total chromium. total 

6000 series) uluminum ( 11 %). total arsenic copper. total iron. total lead. total 
Serial 

2) S::10'½, for .inalytes 11ith 
( 15'!1;,)_ total barium ( I 61

}·,.). totul 11rngm:si11111. tntal manganese. tntal 
N1inc 

Dilution calcium (21 %). tolal chromium nickcl. and total zinc li'mn sample SP-
cnnccntration >50 limt:s LO() 

( 16° ;,). Int al rnppc•r ( I 4"'i,). Iota I 10-15-(l~() ,111d il s li..:ld d11plic.11c 
3) "l,I ) > I O'!'o lbg Jch:clcd r.:,u I ts ".I" iron l 17%). tntal lcaJ ( 21 %). Sl>lll'7-0521 IIJ 11i1h an A (ICI' SI> 

lnl,Ji 111ag11c·s ium ( 1-l" ol. lnl,il ",, t1in~.,.c·11c·c· '"'" 11111 "i1hi11 L·o1111n1 
mangancsc ( I 7%), lotal nickel limits) n.: ason cmk. 
( 15'l-',,). anJ total zin.: ( 15%). 

I) Instrument lcl'cl concentrations 
should be less than the linear d:,,namic 
range (LOR). 
a) Qu;ili(y detected results with 
concentrations greater than the LOR 

Compound 
aJ" The laboratory J qualified metal 

. AMEC·J qualified thes~ metal results · 
Quantitation 

2) Th~ ·report~d C)L (LOQ) shq1.i"ld not . · res~lts dcJ,ccted between the · 
with a TR (trace level) reason code. 

Estimation .. 
be below the lowest IC AL standard LOO and the LOQ. 
concentration. 
a) Positive results reported above the 
LOO but below the LOQ should be 
considered estimated and be flagged 
"J"" 

Sample SP-10-15-018 has 
I) Appropriate method. elevated detection limits for all 

Overall 2) Evaluate any analytical problems analytes, except mercury, due to 
Evaluation of with laboratory results. the dilutions required by the No qualification warranted. Noni.: 
Data 3) Evaluate sampling errors - field target spectral interferences. 

contamination, sample hold times. The requested reporting limits 
wen: not achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed a~ 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12496 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total On?anic Carbon (TOC} by USEPA 9060(M) 
Review 

Acceptance Criteria 
Items 

Complch: SDG tile. 
a. Sample data package including case 

Data narrative. QC data and nm data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ::o6°C 
3) Sample delivery documentation. 

1) Aqueous samples 28 days from sampling 

Holding Times 
lo analysis. prcscm.:d with I-12S04 lo 
pH<2 

(HT) 
2) Soil samples 28 days from sampling to 

anal vs is 

I) If smnph: resu lt is < l(h contaminant 

Rlanb 
concentration and bct\,·c.:n LOO ;md LO(). 
raise result lo I .l )() and llag ··1 , .. 

(Method. Field . 2) I I' sampk result is < I (h cnntami11an1 
l'quip111c•111. w11cc11tra1iu11 ,llld 2 I.()() /lag -- 1 ;·· 
Rinsatc, etc. l 

:1) Sample result :2: IOx co11tami11a11l 
concentration: 110 qualitication rcquin:d. 

Standard No qualification ifrernvery bet\\'ccn 75-
Reference 
maleriul (SRM) 

125% 

.. ... 
. .. . , .. 

25% s:RPD. RPD >25% flag detected results 
l.nb Duplicate --r and nondctected results --ur 

Field RPO '.S 50% when detects for both duplicates 
Duplicates are 2:QL for soil 

I) No qualification required if recovery 
between 75-125%. 
2) If background concentrntion is greater than 
4x the spike concentration qualification is not 

MS/MSD required 
Quality only results in the spiked sample. 
(Qualify results for samples collected al same 
location but differing depths as well) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12496 

Samples Affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon arrival at 
Alpha was within acceptance criteria. 
The laboratory Sample Receipt und 
Log-in Checklist indicates that 
sumple integrity wns maintained 
during transoort. 

Samples "en: anulyzed as per EPA 
Method requirements. 

·1 ()l' was not dctcc1cd in .1ssm: iatcd 
prc·para1iu11 blanb. 

SRM recover~ was ll"ithin ncccplance 
criteria. 

. . 
The laboratory performed duplicate 
analysis on ·sample SP-10-15-025. 
n,e Rl'L> for replicate 2 mis elevated 
at43%. 

A lit:ld duplicate \\'as not submitted 
for this analysis. 

A MS was perlimned on sampk SP-
I 0- I 5-025 . The recoveries were 
outside acceptunct: criteria in 
replicate I at 198% and replicate 2 at 
69%. 

c, of7 

Qualifications Bias 

ArvtEC_ J qualified _ . . 
the .TOC result from . 
sample SP-i 0-15-

Non-
025 with an E (poor 

Directional 
agreement between 
duplicate) reason 
code. 

AMEC J qualified 
the TOC result from 
sample SP-10-15-
025 with a Q (MS High/Low 
reco\'ery outside 
acceptance criteria) 
reason code. 
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Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

Compound 
Positive results reported above the LOD but 

All TOC results \\ere reported above 
below the LOQ should be considered 

Quantitmion 
estimated and be flagged ·T 

the LOQ. 

I) Appropriate method. 
O,ernll 2) Evaluate any analytical problems wilh 
Ernluation or laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - tield 

contamination, sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

Denise King 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI0l2496 
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Alyson Fortune 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers eighteen soil samples (including 2 field duplicates) collected on August 12, 
2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples were 
dropped off by Sovereign Consulting at Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 12, 
2010 and assigned sample delivery group (SDG) number L 1012501 upon receipt. Alpha analyzed the 
samples for target analyte list (TAL) metals using United States Environmental Protection Agency (USEPA) 
Method 6010B/7471A, and total organic carbon (TOC) using USEPA 9060. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Method outlined in Tables 3 & 4. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e IC ampe IS I L' t 
Lab Sample Number 

Ll0l250I-OI 
L1012501-02 . . 
Ll012501-03. 
LI012501-04 
L1012501-05 
LIO 12501-06 
LI O 1250 1-07 
LIO 12501-08 
LIO 12501-09 
LIOI2501-IO 
L1012501-l 1 
Ll012501-12 
LIOl2501-13 
LIOl2501-14 
LIOl2501-15 
LIOI2501-16 
L 1 012501-17 
L1012501-18 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIOl2501 

Sample Date 

08/12/2010 
08/12/20 I 9 
08/12/2010 
08/12/2010 
08/12/20 IO 
08/12/20 I 0 
08/12/2010 
08/12/2010 
08/12/20 I 0 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/20 I 0 
08/12/20 I 0 
08/12/2010 
08/12/2010 
08/12/2010 

Field ID Comments 

SP- I 0-12-00 l 
SP-\.0-12-005 
SP-10sl2-009. 
SP- I 0-12-015 
SP- I 0-12-01 7 
SP-10-12-025 
SP- I 0-12-035 
SP- I 0-12-040 
SP- I 0-12-042 
SP- I 0-12-052 
SP-10-12-055 
SP- I 0-13-050 MS/MSD 
SP-10-13-072 
SP- I 0-13-075 
SP- I 0-13-077 
SP- I 0-13-083 

SDUP2-0812 l 0 Field Duolicate of SP- I 0-12-035 
SDUP3-081210 Field Duplicate of SP- I 0-12-040 

I of6 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S a e ampe a us I St t 

Data Validation 
Matrix Preservation 

Sample Receipt 
Laboratory 

Level Temperature 

Data Quality One sample cooler was 
Alpha Analytical 

Review using 
Soil 

As required by received on 08/12/2010 
8 Walkup Drive 

Automated Data method at a temperature of 
Review (ADR) 2.3°C. 

Westborough, MAO 1581 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T a e . arr:et A naIyte L' M 1st etas •Y I b USEPA 6010B/7471A 
Review 

Acceptance Criteria Samples Affected Qualifications 
Items 

I) Complete SDG till:. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness h. Shipping and receiving documents. 

c. All lab n:corJs of sample receipt. 
preparation and analysis. 

I I Sc1111plc cusilld) d11.:u111c11t,ilill11. 

2) Temperature S6°C for soils. coc 
3 l Aqueous sample preserved lo pH<2 , 

41 Smnpk deli,·ery documentation. 

Holding Time 
I) 180 days from sampling lo analysis 

. 2) Hg - 28 days to analysis . ,. 
• 0 I • o • • • 

Blanks 
I) Evaluate doll'n to the LOO. 
2) If sample result is <IOx contaminant 

(Method, concentration; flag "U'' 
Field, 

3) Sample result ::a: I Ox contaminant 
Equipment. 

concentration: no qualification 
Rinsale, etc.) 

required. 

Laboratory I) LCS acceptance limits 80-120%. 
Control method requirements (EPA Method 
Sample/ 60 l0/6020/7470) 
Laboratory a) %R<80% flag detected results "f" and 
Control nondetected results ·•ur 
Sample b) %R> 120% flag detected results .. r 
Duplicate c) %R<IO% flag dclcctcd results "J" and 
(LCS/LCSD) nondetected results "R" 

Recovery Qualify all associated samples. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 1250 I 

All required deliverables were present 
in the data package. 

Cookr kmpcr.itun: upon a1 ri, al al 
\lrh.i 11 ,1, ,, ithin :1ccc·p1ancc· c1 itni:1. 

·1 h..: Chc1in oi' Custod) is inlm:l. 

·1 he laborator) Sampk Rcc1.:ipl and 
l.og-in Checklist indicates that samr,le 
intcgrit) ,, as main1ain1.:d during 
transport. 

The samples were analyzed within 

. holdi~g ti!ne . . 
' 

No analytes were detected in the 
method blanks. 

The LCS recoveries were within 
accer,tance limits. 

2 ofo 

SDG Number 

LI012501 

Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Field 
Duplicate 
RPO 

MS/1\ISD 

Post 
Digestion 
Spike (PDS) 

Acceptance Criteria 

I) RPD :0: 30% (waters): ::: 50% (soils) 
a) If exceeds RPD limit: J qualify deteds. 
UJ qualify non detects. 
b) lfone result> LOQ and other ND: J­
dctections. UJ quality 11011 detects 
2) ± LOQ for results :,; 5x the LOQ 

I) MS/MSD acceptance limits are 80-
120% ( QAPP-Worksheet 12-11 ). 
2) Qua lit~· results in the batch or of 
similar t) pe. 
3) Ir background com:entrntion is ::--4:,,: 

spike rnnccnlration qualilic,1linn is not 
required 
a) Rccmcrics--::(1)'\oJ qualiJ~· dch.:els. R 
quality non detects 
h) Recoveries <80% llag detected results 
··r and nondetcctcd n::sults ··ur 
c) Rcco\eries > 120% llag ddeckd r..:sulls 
·'r 
4) RPD ::: 20% 

•, 

I) Acceptance limits are 75-125%. 
2) Quality results in the batch or of 
similar type. 
3) I I' baekgruund con<.:cnlrution is . ·-t:-.: 
spike concentration qualification is not 
required 
a) Recoveries <I 0% J qualify detects. R 
qualify non detects 
b) Recoveries <75% flag detected results 
''J"' and nondetected results ··ur 
c) Recoveries> 125% flag detected results 
'T' 

AMEC Joh No. 780380000.0300. **** 
Laboratory SDG: L1012501 

Samples Affected 

Sample SDl 11'2-081210 was collected 
as the tie Id duplicate of sample SP-I 0-
12-035 . Sample SDUP3-08 I 210 was 
collected as the field duplicate of 
sample SP-10-12-040. 

All the RP Os for analytes detected 
above the LOO m::re within the 
acceptance criteria. with the exception 
of total mercury. which h,1d rn1 cln a led 
Rl'D of 113'¼, for SP-10-12-040 and 
SDUP3-08l210. 

Total aluminum (0%/0%). total 
antimony (63'%/67~1,,)_ total iron 
(226'!.-;,;oo.-;,J_ lllt.il magnesium 
(68'\'o/22'!•,,). llllal eakium (72'!•oMSD). 
.ind llltal 1m111ga11esc (7(,'l'oMSD) 
rceowrics in the I\IS/1\ISD rerl<1r111cd 
<111 sample Sl'-10-13-050 \\C l'..: outside· 
the ()/\Pl' spe<.:ilied limits. 

·1 he Rl'D for llllal 1ne1u1r) (24'1/,,) 
bd\H:en MS and MSD p..:rfortn..:d un 
sample SP-10-13-050 was above 
acceptance criter ia. 

The PDS performed on sample SP-10-
13-050 had recoveries within 
acceptance limits. 

3 of 6 

Qualifications Bias 

AMEC J qualified the 
total mercury from SP-10-
12-040 and DUP3-081210 Non-
¼ith an E (poor Directional 
agreement between 
duplicates) reason code. 

The background 
concentrations or all 
anal~ les that arc outside 
()APP-specilied limits 
were more than 4x the 
spike concentration with 
the follm\·ing exceplillns: 

/\Ml·:c J qualified the 
det-:et..:d llltul nrngnesiurn. 
total <.:akium. and total 
111a11g~1111:sc: and l :.1 
qualilied the nondde<.:ted 
lotul antimony frum 
s,1111pl<.: SP-10-13-050 
" ·ith a() (MS/MSD 
rec<nery not within 
control) reason code. 

Total mercury was not 
.- detected in sample SP-I 0-

13~050 and no · · 
qualifications· are 
1v<.1rrant..:d. 

I .,l\\ 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance C.-iteria Samples Affected Qualifications Bias 

Items 

I) Once per digestion batch (EPA 6000 

Serial 
series) The ¾Ds for the SD performed on SP-

Dilution 
2) Sl0% for analy1es with rnncentration I0-13-050 were within acceptance 
>50 times LOQ limits. 

3) %0>10% flag detected results ".I" 

I) Instrument level concentrations should 
be less than the linear dynamic range 
(LDR). 
a) Qualify detected results with 
concentrations greater than the LDR ··r The laboratory J qualified metal result s AMEC J qualified these 

Compound 
2) The reported DL (LOQ) should not be detected het\\ een the LOO and the metal results with a TR Estimation 

Quantitalion belo\\ the lowest ICAL standard LOQ. (trace level) reason code. 
concentration. 
a) Positive results reported above the 
LOD but below the LOQ should be 
considered estimated and be flagged "r 

I) Appropriate m.:thoJ . 
(hcrall 2) E valualc an~ ani,I) tic,il problems \I ith 
Fvalu ,11ion or l,1bor,1h,r) rcsuhs. No anonwliL·s. 
Data :; ) LI aluatc sampling errors - lidd 

rn11la111i11ati1J11. sa111pl.: li,ild 1i111..:s. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total 01·2anic Carbon (TOC) by USEPA 9060 
Rc,·iew 

Acceptance Criteria 
Items -Complete SDG file .. . . 

a .' Sa1;1ple data package ii-iciuding case 
Uata narrati,·e. QC data and ra\1 data. 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ::o6°C 
3) Sample delivery documentation. 

I) Aqueous smnpks 28 days from sampling 

Holding Times 
to analysis . preserved with H2SO4 to 
pH<2 

(HT) 
2) Soil samples 28 days from sampling to 

analysis 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: LIO 1250 I 

Samples Affected 

All required deliverables 1\cre present 
in the data package. 

Conkr t..:mpcratun: upon arrh al al 

Alpha was within acceptance criteria. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

4 of6 

Qualifications Bias 
.. 

.. . . 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and llag ··u·· 

(Method, Field, 2) If sample result is< Hix contaminant 
Equipment, concentration and ;;:,: LOQ flag ·•u•· 
Rinsate, etc.) 

3) Sample result ;:,: (Ox contaminant 
concentration: no qualilic..ition required. 

Standard No qualification ifn::covery bel\1een 75-
Rdercnce 
material (SRM) 

125% 

25% ,;RPD, RPO >25% flag detected results 
Lah Duplicate ··r and nondetectcJ results ··Ur 

Field RPO :S 50% when detects for both duplicates 
Duplicates arc 2:QI. for soi I 

I) No qualitication n:quired ii rcrnvcr~ 
hct11ccn 75-125";,, 
2) Jl' hackground conccnlrntion is greater than 
-tx the spike concentration qualilication is not 

MS/1\·ISD rl'ljllin:d 
()ualil) only results in the srikcd samrk. 
(Qu.Jlif) n:sulls li.1r Si.lmplcs rnlkcted al same 
location but dilforing depths as 11dl) 

Compound 
Positive results reponeJ above the LOO but 
belo,1 the LOQ should be considered 

Quantitation 
est\mated and be flagged "J" 

I) Apprupri.ik method. 
Overall 2) Evaluate any analytical probkms with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 1250 I 

Samples Affected Qualifications 

TOC was not detected in associated 
preparation blanks. 

SRM rcw,·.:ry ,,as 11ithin acceptance 
criteria. 

The laborntory performed duplicate 
anal) sis on sample S l'-10-12-025. 
Hoth sampk:s wt:rc non clelccl. 

A tield duplicate was not submitted 
for this an.ii~ sis. 

t\ MS II as performed on sample SI'-
I 0-12-025 and the reco, eries \\ ere 
ll'i thin an:cplance criteria . 

All TOC results were reported above 
. the LOQ. 

.. , , .. 

No anomalies. 

5 of 6 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

rfl~ Ku.a 
Denise King 
Environmental Chemist 

AMEC Job No. 780380000.0300.*** * 
Laboratory SDG: LI012501 
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Alyson Fortune 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers twenty soil samples (including 2 field duplicates) collected on August 12, 
2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples were 
dropped off by Sovereign Consulting at Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 12, 
2010 and assigned sample delivery group (SDG) number L 1012502 upon receipt. Alpha analyzed the 
samples for target analyte list (TAL) metals using United States Environmental Protection Agency (USEPA) 
Method 6010B/7471A, and total organic carbon (TOC) using USEPA 9060. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Method outlined in Tables 3 & 4. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e ampe IS I L" t 
Lab Sample Number 

LIO 12502-0 I 

: 
LI(_) 12502-02 
LIOl25.02-03 
LIO 12502-04 
LIO 12502-05 
LIO 12502-06 
LIO I 2502-07 
LIO 12502-08 
LIO 12502-09 
LIO 12502-10 
L1012502-l l 
L1012502-12 
Ll012502-13 
LIO 12502-14 
LIO 12502-15 
LIO 12502-16 
LI 012502-17 
LI 012502-18 
L1012502-19 
LIO 12502-20 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L10 I 2502 

Sample Date 

08il2t2010 
08/12/201.0. 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/2010 
08.'12/20 I 0 
08/12/20 I 0 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/2010 
08/12i2010 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/2010 
08/12/2010 

Field ID Comments 

SP- I 0-13-00 I 
SP-I 0-13-005 
s~-10-u-008 
SP-10-13-010 

.. 

SP-10-13-011 
SP- I 0-13-015 
SP-10-13-017 
SP-10-13-020 
SP- I 0-13-023 
SP- I 0-13-025 
SP- I 0-13-027 
SP- I 0-13-030 
SP- I 0-13-032 
SP-10-13-035 
SP- I 0-13-040 
SP- I 0-13-065 MS/MSD 
SP- I 0-13-067 
SP- I 0-13-070 

SDUP4-081210 Field Duplicate ofSP-10-13-032 
SDUP5-0812 I 0 Field Duplicate of SP-I 0-13-067 

I of6 
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Project: Shepley's Hill Landfill Supplemental lnYcstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I aml II Guidance and DoD QSM 

T bl 2 S I S a e . ampe tatus 

Data Validation 
Matrix Preservation 

Sample Receipt 
Laboratory 

Level Temperature 

Data Quality One sample cooler was 
Alpha Analytical 

Review using 
Soil 

As required by received on 08/12/20 I 0 
8 Walkup Drive 

Automated Data method at a temperature of 
Review (ADR) 2.7°C. 

Westborough, MAO 1581 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T a e . areet na1y e IS ea s ,y A I t L' t M t I b USEPA 6010B/7471A 
Review 

Acceptance Criteria Samples Afrected Qualifications 
Items 

1) Comph.:tc SI)(, tile. 

a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving dornments. 

e. All lah rcwrds ot' sample n.:ecipt. 
pn:paralinn .ind analysis. 

I J Sa111pk: L·u,1,1d) d1>i.:u111c1ll:11 iun 

2) Tempcraturc :::6°C for soils. coc 
3) Aqueous s,1mplc prcs1.:rvcd to pl 1<2. 

~J Samplc lkli,c1y dorn111cn1a1ion . 

Holding ·1 ime 
I) 180 dnys from sampling to analysis 

2) Hg - 28 days to analysis 

1) Evaluate down to the LOO. 
. . .' 

Blanks 2) If sa111plc rcsull is < I Ox conlaminanl 
(Method, concentration: flag "U-' 
Field, 3) Sample result ~ 1 Ox contaminant 
Equipment, 

concentration: no qualification 
Rinsate, etc.) 

required. 

Laboratory I) LCS acceptance limits 80-120%, 
Control method requin::ments (EPA Method 
Sample/ 6010/6020/7470) 
Laboratory a) %R<80% !lag detected results ·rand 

Control nondetected results ;'Uf' 
Sample b) ¾R> 120% !lag detected results ''J .. 
Duplicate c) %R<l0% flag detected results ·'J" and 

(LCS/LCSD) nondetected results "R .. 

Recovery Quality all associated samples. 

AMEC Job No. 780380000.0300. **** 
Laboratory SDG: L1012502 

All required deliverables were present 
in the data package. 

Cook, k'111pc1atu1c upon arri1al al 
.- \ lph;1 11 a, 11 i1hin acccplan,L' LTilL'l'ia. 

Thc Chu in olTusiod) is inlad. 

Thi.: laborator: Sampk ltc.:.:ipl and 
Log-in l'hc.-klis l indicates that sample 
inlcgril: 11 as maintaim:d during 
transport. 

The samples were analyzed II ithin 
holding time. 

.. · ·• 

. . 

No analytes were detected in the 
method blanks associated with the 
samples in this SDG. 

The LCS recoveries 11cre within 
acceptance limits. 

2 of6 

SDG Number 

LI012502 

Bias 

.. , 
· . 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) RPO :":: 30% (waters): .; 50% (soils) 
a) If exceeds RPO limit: J quality dekcts, 

Field UJ quality non detects. 
Duplicate 

b) If one result> LOQ and ulher NO; J-
RPO 

detections, UJ quality non detects 

2) ± LOQ for results<:: Sx the LOQ 

I) MS/MSD acceptance limits are 80-
120% (QAPP-Workshcct 12-11 ). 

2) Quality results in the batch or of 
similnr lyp.:. 
3) II'hackground com:entratiun is >4x 
spike concentration qualification is nol 
required 

MS/MSD 
Recll\ery 

a) Recoveries < I 0% J qualify detects. R 
qualify non detects 
h) Reem cries <80% llag dctcch:d results 
--r and non<.ktech.:d ,·csults " l 1.1" 
c) Rccm crics > 120''.o llag dct..:ckd results 
--r 
-11 Rl'D ~ 20'io 

I) Acceptance limits are 75-125%. 

2) Qualily results in lhe batch or or 
similar lypc. 
3) If background concentration is >4x 

-· -spike concentration qualification is not 
Post required · 
Digestion 
Spik.: (POS) 

a) Recoveries < I 0% .I qualify detects. R 
qualify non detects 

b) Recoveries <75% flag detected results 
'T' and nondetected results "UJ" 
c) Recoveries > 125% flag detected results .. .,., 

I) Once per digestion batch ( EPA 6000 

Serial 
series) 

Dilution 
2) -Sl0% for analytes with concentration 
>50 times LOQ 

~) 
0/c,O>10% !lag detected results ··r 

AMEC Joh No. 780380000.0300.**** 

Laboratory S DG: L 1012502 

Samples Affected Qualifications Bias 

Sample SDUP4-081210 was collected 
as the field duplicalt: ufsamplc SP-10-
13-032 and sample SDUP5-081210 11as 
collected as a field duplicate ofSP-10-
13-067. The RP Os for analytes 
dett:cted above the LOQ were \I ithin 
the acceptance criteria. 

The background 

Total aluminum ( 1840%MS), total 
concenlrations or all 
analytes that arc outside 

antimony (69%/68%), total calcium 
QAPP-sp.:citied limits 

(63%MSD), total chromium 
were more than 4x the 

( 143%MS). total iron (6450°1.,/0%). 
spike concenlration with 

total magnesium (316'½, MS). and total 
the follm1 ing exceptions: 

nrnnganese (2 I 2%MS) recoveries in the 
MS/MSD performed on sample SP-10-

AMEC J qualified the 13-065 were outside the QAPI' 
spccilied limits. detected lotal calcium. High/Low 

total chromium. total 

·1 he RPDs ll1r tnl.JI aluminum t-15",,,) magnesium and lolal 

lotal d1romiu111 (27".,). tnt,il iron (5~"-.,) manganese and ! I.I 

total magnesium (-W'!u) and tot,il 
qua Ii lied the nondet<.:ckd 

111a11g :111cSc' (~')"u) bclllc'c'II r-.·JS :111d 
totnl .intimon) from 

MSD performed on sumplc Sl'-10-13-
sample Sl'-10-13-065 
with a() (MS/MSD 

065 1\crc ahm\: accept.111,·c criteria 
recovery not 1\ ithin 
control) reason rmk 

The PDS p.erformed o~:sample SP-10-
13-065 had recoveries ·were within 
acceptanct! limits. 

The %Os for the SD performed on 
sample SP-10-13-065 were \lithin 
acceptance limits . 

3 of6 
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November 17, 20 IO Total :\lctal~ hy t:SEI'.\ :\kthod <,OI OH/7-t7I.\ 

Region I Data Review Worksheet TOC hy tSEP.\ IJO<,o 
Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region lTier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Instrument level concentrations should 
be less than the linear dynamic range 
(LDR). 
a) Qualify detected results with 

Compound 
concentrations greater than the LDR ··J" The laboratory J qualified metal results AMEC J qualified these 
2) The reported DL (LOQ) should not be detected bet\\'een the LOD and the metal results with n TR Estimation 

Quantitation 
belo\\ the lowest IC AL standard LOQ. (trace len:I) reason code. 
concentration. 

a) Positive r.:sults reported above the 
LOD but below the LOQ shottld b.: 
considered estimated and be !lagged ··r 

Sample SP-10-13-023 has elevated 
ddcctiun limits for thallium and zinc 

I) Appropriate method. and sampk SI'- I 0-13-027 has ,111 

O\'ernll 2) Evaluate any analytical problems with 
ele\ ated detection limit for zinc. The 

Evaluation of laboratory results. 
zinc dilutions were required in order to No qualification 

None 
Data 3) Evaluate sampling errors - tic Id 

quantitate results within the calibration w arrunted. 
r,mg..: ,md the thallium dilution \\as 

rnntamination. sample hold limes. n..:ccssary du..: to non-target spcctrul 
intnkn::nces . The requested reporting 
limits \\<.:t\: not achic, ed. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Organic Carbon (TOC} by USEPA 9060(M) 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 

.. ~- Sample data package including case 
Data . narrati_ve, QC data and fa\\'. data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 

COL' 1) l"cmpcralurc '.J1°C 
3) Sample delivery documentation . 

I) Aqueous samples 28 days from sampling 

Holding Times 
to analysis. preserved with H2S04 to 
pH<2 

(HT) 
2) Soil samples 28 days from sampling to 

analvsis 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12502 

Samples Affected 

. All required deliverables we.re present 
in the data package. 

Cooler temperature upon arrival at 
Alpha was within acceptance criteria. 

The lnhnralory Smnpk Rl·ccipt ;ind 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
Method requirements. 

4 of6 

Qualifications Bias 
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November 17, 2010 'total ,tctals hy lSEI'.\ :\lcthod <,OI0H/7~71.\ 

Region I Data Review Worksheet TOC h)' l'SEP.\ <Jo<,o 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and bct\\·ccn LOD and LOQ. 
raise result to LOQ and llag ··tr 

( Method, Field, 2) If sample result is <!Ox contaminant 
Equipment, concentrntion and ~ LOQ llag --u·· 
Rinsate, etc.) 

3) Sample result ~!Ox contaminant 
concentration: no qualitkation required. 

Standard No qualification il"rewver) het,,een 75-
Reference 
material (SRM) 

125% 

25% ~RPD, RPD >25% flag detected results 
Lah Duplicate ··r and nondl:lcctcd rcsults ··LJJ" 

Field RPD :S 50% when dl!tects for hoth duplicates 
Dupl icatcs are 2':QI, for soil 

I) No qu.ililication required if rc·covc r~ 
het11een 75- 125 11

·0 . 

2) lfh,1ckg1llund co11 c,·n1r:11in11 i, !,' f,·:11c·r lh :111 
4x the spik1.: ..:oncc111rntion llUalilication is nol 

rvlS/1\·ISD required 
Qualify only results in the spiked sample . 
(Qualify n:sulls l(1r samples collected al sanu: 
location but diffo ring depths as well) 

Compound 
Positive results reported above the LOD but 
below the LOQ should be considered 

Quan ti talion estimate~ and be _flaggeq ·-r 

1) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times . 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO 12502 

Samples Affected Qualifications 

TOC was not detected in associat<!d 
pn:paration blanks. 

SRM n.:w1·cr)• 11r1s within acccptam:c 
criteria. 

Sample SP-10-13-040 \\as nnal)zcd 
in duplicate hy the lahorator). The '!,i, 
Rl'Ds \\Cr.: within control limit. 

A lield duplicate was not submitted 
for this analysis 

I\IS ll'as performed on sarnpk Sl'-10-
13-040. The rccon:ries \\ere \I ithin 
acecplancc criteria. 

All TOC n::sults v.cr.: n:poncd abo\c 
th!!LOQ. 

.. .. 
. 

No anomalies. 

s of6 
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November 17, 2010 Tnt:11 :\lctals hy l 'SEl'A :\lcthotl (,0 I on/7 .. 71.\ 

Region I Data Review Worksheet Toe· hy l :SEP.\ 90<,o 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t~ .. ~ 
Denise King 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12502 
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REVIEWED BY: 

/ / I)' . . £!.,~ ,~· t"-1._,n.-k.vj" "'i r,, ,:,,, ·., 

6 
Alyson Fortune 
Environmental Chemist 



' ameC' 
October 28, 20] 0 ·1 olal and l>issoh ctl \let ah h~ l St-:1'. \ \kl hod <,020. \/7-HO \ 

Region I Data Review Worksheet Other lnorganin hy l "SEJ>A 300.0/.HOA and SM -t500:\IIJ-Bll/-t500"-02-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation -t500S2-AD/5JtOC/ZJZOB/Z5-tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 6 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
August 16, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 16, 201 O and 
assigned sample delivery group (SDG) nu.mber L 1012632 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and nitrate using 
USEPA Method 300.0; chemical oxygen demand (COD) using USEPA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM) , Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S I L. e IC amp e 1st 
Lab Sample-Number. . 

. Ll012632-0l/02 
L 1012632-03/04 
LIO 12632-05 
LIO 12632-06/07 
LIO 12632-08/09 
L1012632-IO 

T bl 2 S a e amp e a us I St t 
Data 

Validation Mah·ix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12632 

Sample Date Field ID 

08/16/2010 GP-IP-14-039-F/U 
08.' 16/2010 GP- I 0-14-049-F/U 
08/16/2010 GP- I 0-14-059-F 
08/ 16/2010 GP-I 0-14-069-F/U 
08/ 16/2010 DUP-081610-F/U 
08/ 16/2010 RB-081 6 10-U 

Preservation Sample Receipt 
Temperature 

Two sample coolers 
As required by were received on 
method 08/ 16/2010 both at 

temperatures of 6°C. 

I of 11 

Comments . . 

Field Duplicate of GP-I 0-14-049-F/U 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive L1012632 
Westborough, MA O 15 81 



October 28, 20 l O Total and I>issoh cd :\letals hy l SEP.\ :\I cl hod Ml20A/7.t70.\ 

Region I Data Review Worksheet Other lnnrganics by l "SEPA 300.111-'I0A nnd S:\I .tS00:\113-Bll/.tS00:'li02-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation -tsoos2-A1>/S3IOC/2320U/2S-tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals by USEPA 6020A and 7470A 
Review 
Items 

Data 
Completeness 

coc 

Blanks . 
(Method, 
Field, 
Equipment, 
Rinsate, etc.) 

Acceptance Criteria 

I l Complete SDG tile . 
a. Sample data package including case 

narrative. QC data and raw data. 

b. Shipping and receiving documents. 
c. All I ah records of sample receipt. 

preparation and analysis. 

I l Sample custody documentation. 

2) Tempcrulllrc :::J1°C for soils. 

3) Aqueous sample preserved lo pl-1<2 . 

4) Sample delivery documentation. 

I) Aqueous sample I XO days it' prcscrn:d to 
ptt<2 
2) I lg - 28 days to analysis 

1) Evaluate down to the LOO, 
2) Ifs;u:nple result is < I Ox contaminarit 

· · · conceninitiori: llag ;'U" · ·· 
3) Sam pk result ~ l Ox contaminant 

concentration: no qualification 
required. 

AMEC Joh No. 780380000.0300.** ♦ * 

Laboratory S DG: LIO 12632 

Samples Affected 

All required deli\'crables ,,·ere present 
in the data package. 

Cool.:r temperatures upon arrival at 
Alpha were within acceptance criteria. 

Samples \\ere preserved with HNO.1 to 
pl-1<2. 

The Chain nf Custody is intact. 

Tin: laboratory Sampk Receipt and 
Log-in Checklist indicules thut sample 
integrity was maintained during 
trnnsp0r\. 

The samples were anal~ zed ,, ithin 
h11lding time . 

Total c,tlcium ( t~.:; pg/ I.). lolnl 
potass ium ( 21.3 ftg /L). and total sodium 
(34..J ftg/L) ,,ere detected in the 
method blank associated \\ ith the 
analysis of samples from this SDG. 

Dissolved antimony ~0.3 µg/L), ·. 
dissolved calcium ·( 14.3 µg/L), . . 

"dissolved potassium (2'1 .3 flg/L), and 
dissolved sodium (34.4 r1g/L) were 
detected in the method blank associated 
with the analysis of samples from this 
SDG. 

Total arsenic (0.22 pg/L). total calcium 
( 14.2 µg/L). total manganese (0.2 
ftg/L). total potassium (25.6 µg/L), and 
total sodium (40.6 pg/L) were detected 
in rinsatc RB-081610-U. 

2 of 11 

Qualifications 

·1 he assm:i,lled sample 
concentrations \\Cn: 
mon: than to times the 
blank concenlrations: 
therefore. data usability 
is not adversely alfoi.:ted 
by the blank n.:sults, 
with the following 
exceptions: 

AMEC U.qualified the 
detected dissolved 
antimony from samples 
GP-10-14-039-F, GP-
10-14-049-F, and GP-
10-14-059-F with a B 
(detected in the method 
blank) reason code. 

Rinsate blank results 
were not qualified due 
to method blank 
concentrations. 

Bias 

High 



October 28, 2010 Total and Dissoh cd .\lctals h~ l SEI'. \ .\kt hod (,020.-\/7-HO. \ 

Region I Data Review Worksheet Other lnorganics hy t ·sErA 300.0/4I0.-4 and S:\I 4500'ill3-IUl/4500i\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4:'iOOS2-.\U/53tOC/2320ll/2540U 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Laboratory 1) LCS acceptance limits 80-120%, method 
Control requirements (EPA Method 
Sample/ 6010/6020/7470) 
Laboratory a) %R<80% flag detected results ·-rand 
Control nondetected results ··ur 
Sample b) %R>l20% !lag detected results ''f' 
Duplicate c) %R<l0% !lag detected results ··rand 
(LCS/LCSD) nondch:cted results ··R"" 

Recovery Qualify all associ~led samples. 

I) RPD :::; 30% (waters): :::; 50% (soils) 
a) If exceeds RPD limit: J quality detects. 

Field U.1 qualit~· non detects. 
Duplical..: 

b) Ir one result> LOQ and othcr ND: J-
RPD 

detections, UJ quality non deteds 
2) ± LOQ for results.,; Sx the I .OQ 

I) tvlS/MSD <1cccptancc limits an: 80-120% 
(()/\PP-Worksheet 12-1 ). 
2) ()ualil~- results in the hatch nr nl'sirnilar 
t~ pc. 
3) If background concentration is >4x spike 
concentration qualification is not required 

MS11\·ISD a) Rccu\crics ,.. I 0% .I qualil\ detects. R 
qua Ii ly non detects 
b) Rewveries <80% tlag detected results 
·'rand nondetected results ··ur 
c) Recoveries> 120°/,, flag detected results 
a.J" 
4) RPD 5: 20% 

.-
I) Acceptance limits are 75-125%. 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 

Post concentration qualification is not required 

Digestion a) Recoveries < I 0'1/c, J qua Iii\ detects. R 
Spike (l'L>S) qualily non delt.x:ts 

b) Recoveries <75% flag detected results 
'·J"' and nondetected results "'Ur' 
c) Recoveries > 125% !lag detected results 
"J"' 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L1012632 

Samples Affected Qualifications Bias 

Tlw LCS recoveries were within 
acceptance limits. 

AMEC J qualified the 
Sample DUP-081610-U/F ,,·as total aluminum. total 
collected as the tield duplicate of chromium. total lead. 
sample GP- I 0-14-049-U/F. RPDs were and total nickel from 

Non-
11 ithin ucceptam:c critcria. except fo1 smnpks GP- I 0-.14-049-

Directional 
total aluminum (86%). total chromium LI and DUl'-081610-ll 
(58%), total lead (86%), and total nickel with an E ( poor 
(65%), agreement between 

duplicates) n:ason code. 

I <llal c.ikium ( 145°10/143°-n) ,111d total 
irnn (380°-;,'41Hl 11 ·11) n:cm cries in the· 
1\-JS ,rvlSI) pc· rltll'lllc<.l on sample (.jl'-10-

I he background 14-039-U \\CIT outside the QAl'P 
spccilii:d limits. concentrations or all 

analylcs that arc outside 
None 

Dissolwd calcium ( 138%135%) ,md 
()APl'-spccilicd limits 
were more than 4x the 

dissol\ ed iron (310%/300%) recoveries spike concentration. 
in thc MS/MSD performed on sample 
GP-10-14-039-F were outside QAPP-
specified limits. 

.. 

No qualification is 
The PDS recoveries were within warranted since the 
acceptance limits, except for total 1->ackground 

None 111.111g,111csc ( ]8'~ ;,) 1111 sampk C,l'-10-14- COllCCllll ati<>ll is nrnrc 
039-U. than 4x the spike 

concentration 

3 of 11 
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ameC 
October 28, 2010 ·1 otal and l>issoh cd :\lctals h~ l SEP.\ \lcthod (,020.\/7470 \ 

Region I Data Review Worksheet Other lnorganics hr L'.SEP.\ 300.0/-UOA anc.J S:\I 4500'.'1113-IUl/4500~02-ll/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acce1>tance Criteria Samples Affected Qualifications Bias 

Items 

AMEC J qualified the 

I) Once per digestion hatch (EPA 6000 detected total iron and 

series) The %D for the SDs performed on dissolved manganese 
Serial 

2) ::;IO% for analytes with concentration 
samples GP- I 0-14-039-U/F that were rcsnlts from samples 

None 
Dilution outside acceptance limits: total iron GP-10-14-039-U/F with 

>50times LOQ 
( 11 %) and dissolved manganese ( 11 %). an A (SD% difterencc 

3) ¾D> I 0% tlag dctecled results ·-r not within control limit) 
reason code. 

I) Instrument le, cl concentrations should 
be less than the linear dynamic rnngc 
(LDR). AMEC J qualified these 
a) Qualify detected results with results with a TR (trnce 
concentrations greater than the LDR ·-r Till: lahnrator) J quulified metal results lel'el) reason code. 

Compound 2) The reported DL (LOQ) should not he detected he111een the LOD and the unless they were Estimalilln 
Quantitation belo~ the lowest ICAL standard LOQ. previously U qualified 

concentration. due to blank 
a) Positive results reported above the LOD contamination. 
but below the LO() should he considered 
estimated and he 11aggcd ··r 

S,1111rh.:s ( ii'- I 0-14-0-tlJ-LI./ I:. (il'-10-1.:1-

I). \pp1op1 i:11,· nh.:lhod. 
{):,<J-F. ( il'-1 O-l<J-0(,()_F'l 1 :111<1 l)l !I'-
081 (JI 0-l•ll.1 hm c cl..:1 ated dc1cc1ion 

Overall 2) Evaluate an) analytical problems \\ith 
limits for all analytes due to the No qualilkation 

Evaluation or laboratory results . 
dilutions requin:d by tlu: high \\'arranted . 

Nonl! 
Data 3) E,·aluatc sampling crro rs - lickl conccntrntions or target analylcs. I he 

contamination. sampk hold tinu:s. rcqucstl!<l reporting limits \\ere not 
uchit:vcd. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

,Ta.bl~ 4. ,Total.Alkalinity by Staj)d~rd Method.2320B . 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative. QC cl.1la and raw data. 
L'ompletem:ss b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ::,6°C 
3) Sample delivery documentation. 

Holding Times 14 days, preservation not required (EPA 
(HT) Method 23208) 

AM EC Joh No. 780380000.0300.**'* 
Laboratory SDG: LIO 12632 

Samples Affected 

/\II required deliverables were present 
in thi;; Jutu package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per 
Standard Method requirements. 

4 of 11 

' .. 

Qualifications Bias 

: 

I 



October 28, 2010 Total anti Dissoh ctl .\ldal.~ h~ l SEP.\ .\lctholl 6020. \/7.flll \ 

Region I Data Review Worksheet Other lnorganics hy l 'SEl'A 300.0/410.-t :ind S.\I 4500~113-1111/4500'.\'02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/5310C/2320B/25401> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is <!Ox contaminant 

Blanks 
concentration and hetween LOO and LOQ. 
rnise result to LOQ and llag ··u·· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and 2 LOQ llag ··u·· 
Rinsate . ..:tc.) 

3) Sample result 2 IOx contaminant 
concentration: no qualification n:4uircd. 

No qualification if recovery between 80-
115% 
a) %R<80% tlag detected results ··rand 

LCS nondetected results ··ur 
h) 01.,R > 115% !lag detected results ··r 
c) %R < 10'½, llag detected n:suhs ··r and 
nondet..:cted r..:sults ··re 

Lah Duplicate 
4% s:RPD. RPO >.:1% llag dctect..:d results ··r 
and 11011dch:ctcd rcsuhs ··L If" 

Fi..:ld l{l'I) c: 3011 1111hc·11 ,ktcc.:b i<1 r hu1il duplic:<11.: , 
Duplicatcs arc :::.:QL for water 

I) No qualilirntion required ii' n:-.:ovcry 
hct\\'een 86-1 16%. 
2) If background concentration is greater than 
4x the spike concentration qunlilication is not 
required 
¾R< 86ro tlag detected results ··r and 

MS/MSD nondetected results "U J" 
I 

¾R > ·116% tlag defected results "J"· 
%R<-10% llag JctectcJ n.:sults ··r anJ 
nondetected results "R'' 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location bul differing depths as well) 

Compound 
Positive results reported above the LOO hut 

Quantitation 
below the LOQ should be considered 
estimated and be Hagged ··J'" 

I) /\pproprialc mdhod. 
Overall 2) Evaluate any nnal)1ical prohlems II ith 
Evaluation or laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

/\MEC .lob No. 780380000.0300.**** 
Laboratory S DG : LIO 1263 2 

Samples Affected Qualifications Bias 

Tolal alkalinity was not detected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

The lab duplirntc was performed on a No qunlilications 
None sample from a difkn:nt SDG. arc \\arranh:d. 

,\ li.:ld duplirn1.: 11c1., 11u1 submillcd 
for this anal~ sis . 

The MS was performed on a sample No qualifications ' 
None 

fro,irn c,Jifferent SDG. are warranted ... .. 

Total alkalinity was detected in all 
associated samples at concentrations 
above the LOQ of 2.0 mg/L. 

No anomalies. 

5 of 11 
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Region I Data Review Worksheet Other lnorganics hy l'.SEP,\ 300.0/-II0A and SM -IS00~ll3-Bll/4S00NOZ-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -IS00SZ-,\D/S310C/2320H/2S-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 5 N' a e 1trate, Chi 'd on e,an u ate d S If b USEPA 300 0 ,y 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sample data package including case 

Data riarrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ::,6°C 
3) Sample delivery documentation. 

I) 28 days'. prt:servation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. preservation not required 

(Nitrate-N)(EPA Method 300.0) 
·- ·- ·---

I) Ir sample res uh is ,.._ I Ox contaminant 

Blanks concentrntion and hct11ecn LOI) and LOQ. 

(Method. rais1: result to LO() and llag ··t 1·· 

Fi,ld. ~) 11'>-llllJ'k rc·~ull is · !Ox rn111.1111i11.1111 
Equipment, com:cntra1ion and 2. LO() llag ··u·· 
Rinsatc. Cle.) 3) Sample result ~ 10:x c.:0111ami11a111 

c(111c..:11tratio11 : 1111 qualilicalion required. 

I) No qualification irreeovery between 90-
110'¼, 
a) %R<90% tlng detected results ··rand 

LCS nondetected results ·'UJ'" 
b) %R > I LO% flag detect~d results ·-r. 
c) ¾R <10% flag detected results "J" a~d 
nondetected results "R'' . : . 

I) Chloride RPD <18%: 
Lab Duplicate 2) Nitrate RPO < 15%: 

3) Sulfate RPD <20% 

Field I) RPD '.': 30% when detects for both samples 
Duplicates are=:: LOQ for water 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L\012632 

Samples Affected 

All required clelivcrnhlcs were present 
in the data package. 

Cooler te111p.:raturcs upon arrh al at 
Alpha were \I ithin aceeptam:e 
nitcria. 
The laborntory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples \\ere analyzed and 
preserved as per EPA Method 
n:quin:ments. 

.. .. .. ·--· 

Ni1r:1tc. d1loridc. ,111d sullh1l' 11cr<: nol 
dL·lcc·tcd in th..: 1rn:1lwd blank. 

LCS recowries wen: within 
acceptance criteria. ., ... 

.. 
,. 

The laboratory performed duplicate 
analysis on sample GP-10-14-069-F 
mid the% RPDs were within 
aCCL'pl,111CC criteria . 

A tield duplicate was not submitted 
for this analysis. 

6 of 11 

Qualifications Bias 

.. .. . . 



October 28, 20 I 0 Total and Dissoh cd .\lctah hJ t"SEI'.\ \lcthod (,020.\/7-170.\ 

Region I Data Review Worksheet Other Inorg:inics hy l'SEPA J0IUl/-1111.-1 and S:\I -1500:\'113-Hll/-1500:\'O2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/5310C/2320H/25-I0O 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

l) No qualification required ifrecO\ery 
b.:tw.:en 40-151 % for chloride. 80-122°/., for 
nitrate. and 60-140% for sulfate. 

MS/MSD was performed on sample 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
GP- I 0-14-069-F. The recoveries 

required 
were within acceptance criteria. 

Qualify only results in lhe spiked sample. 
(Qualil)' results for samples collected al saint: 
location bul differing depths as \\'ell) 

The nitrate results lrom samples GP-
l0-14-039-F. GP-10-14-049-F. GP-

Positive results reported ahove the LOD but 
10-14-059-F. and Gl'-10-14-069- F AMEC J qualified 

Comp1lt111d 
below the LOQ shoulu be considercJ 

and the sullate result from sampk tht:sc n:sults \I ith a 
Estimation 

Quantilalion 
estimated and be tlagged ··r (iP-10-1-1-049-F \\ere dctectt:d anJ TR (lrnce level) 

reported between the LOD and the reason code. 
LOQ. These results were .I qualilicd 
by the laboratory. 

I ) Approprialt: method. 

< lwrnll 2) Evaluate any anal~ tical prohlems with 
l:\alualion or l,1hora1ory result s. No anomalies . 
DalH _'1) l'\,ilualL' s,1mpling cnors - lil'ld 

contamination. sam1>k hold times. 

T bl 6 A a e . mmonia, 1 n e, an u ICC ,y an ar e oc s . =, - ~ - ~ -d S lfi I b St d d M th I 4 ·00NH3 BH/4500NO2 B/4-00S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG file . 

a. Sample data package including case 
Data narrative, QC data and· raw data. · 

-Completeness b. Shipping and receiving documents. 
c. All lab recoras of sample receipt. 

preparation and analysis. 

I) Sample custody documentation. 

enc 2) Tcmpnnture :::6°(' 

3) Sample delivery documentation. 

I) 28 days, preserved v1-ith H2SO4 to pH<2 
(Ammonia) 

Holding Timi;;s 2) 48 hours. chemical preservation nol 
(HT) required (Nitrite) 

3) 7 days, preserved w/ zinc acetate and 
NaOH (Sulfide) 

/\MEC Joh No. 780380000.0300.**** 

Laboratory SDG: LI012632 

Samples affected Qualifications Bias 

All required deliverables were present 

.. in the data package. · . . · . .. .. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 

Tlw lnhnrnlor~ smnplc receipt and log 
in checklist indicaks that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserved as per Standard Method 
requirements. 

7 of 11 



ameC 
October 28, 2010 Total and Dissohcd :\lctals by l'SEI'.\ "cthml <,0Z0,\/7 .. 70.\ 

Region I Data Review Worksheet Other lnorganics by l"SEl'A 300.0/-tlOA 11ml S:\I -t500~113-IUl/-t500\OZ-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500SZ-AD/53I0C:/2320B/Z5-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I J Ir sample result is < I Ox contaminant 

Blanks 
concentration and hct\\een LOD and LOQ, 
raise result to LOQ and flag .. U .. 

(Method. Field. 2) If sample result is <I Ox contaminant 
Equipment. concentration and <! LOQ flag "U" 
Rinsate, etc.) 

3) Sample result ;;: I Ox contaminant 
concentration: no qualitication required. 

No qualiticati0n if recovery between 80-
LCS 120°1,, for ammonia, 90-110% for nitrite. and 

75-125% for sulfide. 

Lah Duplirntc I) Rl'Os 20% 

Field 
I) RPD :S 30% 

Duplicates 

I) No qmililication required ir n:cov1.:ry 
h,·t\1 ,,11 8IJ-120'1., ( ,1111111011 ial. X5- I 15".,. 
(nitrite). and 75-125%(sullidc). 
2) If background concentration is greater than 

MS/MSD 4x the spike i:onccntration qualili<.:ation is not 
requin:d 
Quality only results in 1he spiked sample. 
(Qualify results for samples collected at same 

.. location hut dillering depths as well) 

Compound · 
Positive results reported above the.J_,OD ~ut 

·ouantitation -,below the.-LOQ sb_ould be 1:onsidered ·. ·•. 

e~timated and he flagged "J"' 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) 1'.n1luatc sampling errors - 111.:ld 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI012632 

Samples affected Qualifications Bias 

No analytes detected in method 
blanks. 

LCS rt:coveries \\ere within 
acceptance criteria 

Sample GI'- I 0-14-049-F was 
analyzed in duplicate for ammonia 
and sample GP- I 0-14-039-F l'or 
nitrite and sulfide. ¾Rl'Ds wen.: 
within acceptance criteria. 

1\ li,,ld duplirate was 1101 suhmilli:d 
l\lr this analysis. 

MSs \\ere performed on sample GP-
10-14-039-F li.ir nitrite and rnnnmnia 
and sample lil'-I0-I-Hl59-F li.ir 
sullitk. The rc(ov.:ries m:re \\ithin 
acceptance criteria. 

J\lo positive results report~d between 
LOO and LOQ. .. . 

No anomalies. 

8 of 11 



amec 
October 28, 20 JO 'I otal and Dissoh ell :\let ah h~ l St:P. \ :\let hod (,1120A/7-H0 \ 

Region I Data Review Worksheet Other lnoq~anics hy l 'SEPA 300.0/-:110.-111nd S:\I -1500-..113-Rll/4500:\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-AD/:BIOC/2320B/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG lile. 
a. Samplt: data package including case 

Data narrati,e. QC data and rnw data, 
Completeness b. Shipping and receiving docmrn.:nts. 

c. /\II lab records or sample receipt. 
preparation and analysis_ 

I) Sample custody documentation. 
coc 2) Temperature ::,6°C 

3) Sample deliH!ry documentation, 

Holding Times 
28 days. preserved with H2SO-I lo pH<2 

(!IT) 

I JI r samph: n::sull is < I Ox contamin,1111 

Blunks 
rnm:cnlrntion ,111d hc:t11c..:n I.OD ,111d 1.0(.). 
raise rcsul1 10 LO<) ,md !lag ··u·· 

(:-S,kthoJ. I ic:ld . 
2) Ir samph.: result is· I lh: cnntaininant 

Equipment. concentration and;:, I ,Cl<.) flag ··11·· 
Rinsatc. etc.) 

3) Smnpl..: result ::>!Ox rnntaminan1 
con<.:..:ntralion: no qualilication r..:quired. 

LCS 
No qualification ir n:cov.:ry between 95-
105% (COD) and 90-110% (TOC) 

.. 
Lab Duplicate 

. Rl'D s 20%, RPO ?20% tlag detec_ted results 
"J" and nondetected results "Ur 

Field RPD :S 30% when detects for both duplicates 
Duplicates are 2:QL for water 

I) No qualitication required if recovery 
between 80-120%. 
2) If background cuncentration is greater than 
4x the spike com:entralion qualification is not 

MS/MSD required 
Quality only results in the spiked sample. 
(Quality results for samples collected at same 
location but ditli:ring depths as well) 

AMEC Joh No. 78038000().()300.**** 
Laboratory SDG: LIO 12632 

Samples Affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Rece ipt and 
Log-in Checklist indicates that 
sample inll:grity 11as maintaimxl 
during trnnspml. 

Samples m:re analyzed as per EPA 
and Standard Method requirements. 

CUD ,1ml I J\ H · 11..:1-.: 1HJl J..:tc:c:tc:J in 
assncialcd 111..:thnd blanks. 

LCS recuveries were within 
acceptanc..: criteria. 

Sample GP- I 0-14-039-F was . -·-
. analyzed in .duplicate by the .. 
laboratory. RPDs were within 
ucceptance cnteriu. 

A field duplicate was not submitted 
for this analysis. 

MSs were performed on sample GP-
I 0-14-039-F for COD and sample 
Gr-10-14-069-F for DOC. The 
recoveries ,1 ere within acceptance 
criteria. 

tJ of II 



ameC· 
October 28, 20 I 0 ·1 otal and l)issoh cd :\ktals h~ I St-:1'.\ :\kthod (,020.\/7-'70.\ 

Region I Data Review Worksheet Other lnoq,:anics hy l'SEP.\ 300.0'-'IOA imd S'.\I -'500~113-IUl/-'500~02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-AD/:'i3IOC'l2320B/25-'0I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) Instrument level concenll'alions shoulJ be 
h:ss than the Ii near range. Qua Ii ly JclecteJ 
resulls with concentrations greater than the 
LOO '-J'' 

Compound 2) The reported LOQ should not be below the COD and DOC results were reported 
Quantitation lowest ICAL standard concentration. as detected above the LOQ. 

3) Positive results reported above the LOO 
but below the LOQ should be considered 
estimated and be flagged ·T 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of lahoratory results. No anomalies. 
Data 3) Evaluate sampling errors - tie Id 

rnnlamination. sample hold times. 

Table 8. Total Suspended Solids (TSS) by SM2540D 
Re\'iew 

Acceptance Criteria 
Items 

Co111pk1t.: SD(i lik. 
a. S,1111pk- data p,1ckag.:: i11clucling ca , 1: 

Data 11arra1i,1:. VL' data and l'a\\ data. 
Completeness h. Shipping anJ n:ceiving documents . 

c. All lab records of sample receipt. 
pre pa rat inn and anal) sis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

. 3) Sample del!vt:ry documentation . . 

Holding Times 
7 days from sampling to analysis 

(HT) 

I) If sample result is < I Ox contamin,1111 

Blanks 
concentrntion and bet,,c:en LOIJ and LO(.). 
raise result to LOQ and flag ··u'· 

(Method. Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and :e: LOQ !lag ··u·· 
Rinsate. etc.) 

3) Sample result :e: I Ox contaminant 
concentration; no qualification required. 

RPO <20% flag detected results "J'" and 
Lab Duplicate nondetected results ··ur 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI012632 

Samples Affected 

.\II n:quir1:d dl!iivcrahks \\'Cl'C 

present in the data package. 

Cooler temperatures upon arri,·al 
at Alpha were within acceptance 
criteria. 
·1 he laboratory Sample Receipt 
and Log-in Chec_klist indicates 
that sample integrity was 
maintained dur1r1g· transport. · 

Samples were analyzed as per 
Standard Method requirements. 

TSS was not detected in 
associated method blanks. 

The laboratory performed 
duplicate analysis on a sample 
from a different SDG. 

10 of 11 

Qualifications Bias 

Qualifications Bias 

.. ... 

No qualifications 
are warranted. 

None 

I 

• 



ameC' 
October 28, 2010 T otal a nti Dissoh·cd :\kta ls h~ l SEPA .\lrthotl C.020.\/7470.\ 

Region I Data Review Worksheet Other lnnrganics hy l 'SEPA 3110.0/-410.-4 a nd S\I 4500\'113-IUl/45110:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-.\D/5310C/2320B/25-'0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance C riteria Samples Affected Qualifications Bias 

Items 

Fh: ld RPD ~ 30% when detects for both duplicates A licld duplicate was not 
Duplicates are 2::QL for water submitted for this analysis. 

I) Instrument level concentrations should be 
less than the linear range. Quality detected 
results 11 ith concentrations greater than the 
LOD ·-r 

Compound 2) The reported LOQ should not he bclm~ the TSS 11::is n:portecl as detected 
Quantitation lowest ICAL standard .:oncentrntion. 

above the I .OQ. 

3) Positive results repu11ed above the LOO 
hut beloll' the LOQ should be considered 
estimated and be flagged ·-r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold tinu:s. 

If you have any questions or comments regarding this report , please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

· ~~ ~· 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12632 
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Alyson Fortune 
Environmental Chemist 



November 17, 2010 Tot:11 \lctals hy l SEl'A :\lcthod <,OIOIJ/7-'7I.\ 

Region I Data Review Worksheet TOC hy 1·sEPA 90611 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers fourteen soil samples (including 2 field duplicates) collected on August 12, 
2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples were 
picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 16, 201 O and assigned 
sample delivery group (SDG) number L 1012639 upon receipt. Alpha analyzed the samples for target analyte 
list (TAL) metals using United States Environmental Protection Agency (USEPA) Method 6010B/7471A, and 
total organic carbon (TOC) using USEPA 9060. Alpha followed the Department of Defense (DoD) Quality 
Systems Manual (QSM) , Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs 
are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Method outlined in Tables 3 & 4. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e IC amp e IS I L' t 
Lab Sample Number 

L 1012639-0 I 
Ll012639-02 . 

.. Ll o 12639-0l . 
LIO 12639-04 
L 1012639-05 
Ll O 12639-06 
L 1012639-07 
Ll O 12639-08 
LIO 12639-09 
LIO 12639-10 
LIOl2639-l 1 
LIO 12639-12 
L1012639-13 
LIOl2639-14 

AMEC .l0h No. 780380000.0300.**** 
Laboratory SDG: LIO 12639 

Sample Date 

08/ 12/2010 
08/12/20_10 . 

·. 08/12/2010 . 
08/12/2010 
08/ 12/2010 
08/ 12/2010 
08/ 12/2010 
08/12/2010 
08/ 12/2010 
08/ 12/2010 
08/12/2010 
08/ 12/2010 
08/12/2010 
08/12/20 I 0 

Field ID Comments 

SP-I 0-11-003 
SP- I 0-1 1-005 
SP-.l 0-11-007 
SP- I 0-11 -012 
SP-10-11-015 
SP-10-11-020 MS/MSD 
SP-10-1 1-023 
SP-10-11-025 
SP-10-11-033 
SP-10-11-040 
SP-10-11-055 
SP-10-11-062 
SDUP-081210 Field Duplicate ofSP-10-11-020 

SDUP8-08 l 2 I 0 Field Duplicate of SP- I 0-1 l-025 

I of6 



ame~ 
November 17, 2010 Total :\lctals hy I Sl-:1'.\ :\lcthotl (,0IOB/7-'7I.\ 

Region I Data Review Worksheet TOC hy l lSEP.\ 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 2 S a e ampe a us I St t 

Data Validation 
Matrix Preservation 

Sample Receipt 
Laboratory SDC Number 

Level Temperature 

Data Quality 
One sample cooler was Alpha Analytical 

Review using 
Soil 

As required by 
received on 08/16/20 I 0 8 Walkup Drive 

Automated Data method 
Review (ADR) 

at a temperature of 5°C. Westborough, MAO 158 I 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T a e . arget A na1ytc 1st ea s ►Y L" M t I b USEPA 6010B/7471A 
Review 

Acceptance Criteria 
Items 

I) Compklc SDG lik. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness h. Shipping and receiving documents. 

c. /\II lab records or sample n::i:cipl. 
preparation and ,1nal) ~is. 

I I San1plc cusiud) d,i..:u111c111 ,11iu1 1. 
2) Temperatun: ::::6°C ll)r soils. coc 
3) Aqueous sample preserved to pl 1<2. 
➔) Sample dcli1·ery Jocumrn1a1io11. 

Holding Time 
1') 180 days from sampling to analysis 
2) Hg - 28 days to analysis 

•, . .. 
I) Evaluate down lo the I.OD. 

Blanks 2) If sample result is< I Ox contaminant 
(Method. concentration; flag ··u·· 
Field, 

3) Sample result;? IOx contaminant 
Equipment, 

concentration; no qualification 
Rinsale. etc.) 

req uired. 

Laboratory I) LCS acceptance limits 80-120%, 
Control method requirements (EPA Method 
Sample/ 60 I 0/6020/74 70) 
Laboratory a) %R<80% flag detected results '"J"' and 
Control nondetected results ··ur 
Sample b) %R>l20% flag detected results 'T 
Duplicate c) %R<l0% flag detected results ··J" and 
(LCS/LCSD) nondetected results ·•R"" 
Recovery Qualify all associated samples. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0l2639 

Samples Affected 

All n:quired delin:rahlt:s were present 
in the data pm:kagc. 

Cooh::r le111pcr,11ur..: upon al'l'i1 al al 
.\lph;111;1, 11 ilhin accTplanu: c1 ilc'l'i,1. 
I he Chain ol"Custod~ is inla,l. 
'I h..: lahornlor) Sam pk Rcc..:ipl and 
l.ng-in Checklist indicalcs that sample 
in!L:grit) 11 as main1 ,1i111:d during 
transport. 

The samples were annly7cd within 
holding time. 

Tu1;.1) .:ulcium (0.9 mg/kg). lulu! 
chromium (0.068 mg/kg) and total iron 
(I. I mg/kg) were detected in the 
method blank associated with the 
samples in this SDG. 

The LCS rernvcri.:s were within 
acceptance limits. 

2 of6 

Qualifications 

The associated sample ' 
u>1Kenlrnliuns 11°1:re 111or.: 
than IO times the blank 
concentrations; therefore, 
data usahi I ity is not 
adYersely affected hy the 
hl;mk rcsul1s. 

Ll012639 

Bias 

None 

, 



November 17, 2010 Total :\lctals hy lSEl'A :\kthod @IUH/7~71.\ 

Region I Data Review Worksheet TOC' hy l'SEP,\ 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance ancl DoD QSM 

Review 
Acceptance Criteria 

Items 

I) RPO <; 30% (waters): <; 50% (soils) 
a) Ir exceeds RPD limit: J qualify detects. 

Field UJ qualiry non detects. 
Duplicak: 

h) Ir one n:sult > LOQ and other ND; J-
RPO 

ddections. UJ qualit)· non detects 

2) ± LO() for results ::; Sx the LOQ 

I) MS/MSD acct:ptance limits are 80-
120% ( QA PP-Worksheet 12-11 ). 
2) Qualil~ results in the batch or of 
simi l,ir t) pe. 
] ) Ir background concentration is >4:-; 
spike cor11.:rntration qualilication is not 
rc.:quireJ 

MS/fVISD 
a) RcC(l\l' J' ies / 10%.I qualil\'dctccts. R 
qualil ) 11011 dctc·cb 
hl Rccovct ies <RO% llag detected results 
··r and nonJetcctcd results ··ur 
c·) RecO\·crics > 120'/·o tlag Jetcctcd results 
··r 
-f) RPO ~ 20% 

I) Acceptance limits are 75-1253/o. 
2) Qualify results in the batch or of 
similar type. 
3) If background concentration is >4x 
spike concentration qualitication is not 

Post 
required 

Digestion 
a) Rccu1..:ri..:s < I tJ':·., J q ual i I)' detecb. R 

Spike (l'DS) 
quality non detects 
b) Recoveries <75% flag ddected results 
··r and nondetected results ··ur 
c) Recoverit:s > 125% tlag detected results 
·-r 

AMEC Joh No. 780380000.0300.**** 
Laboratory S DG: LIO 12639 

Samples Affected Qualifications Bias 

Sample SDUP-081210 was collected as 
the field duplicate of sample SP-10-11-

AMEC J qualilied the 
020 and sample SDUPS-081210 was 
collected as the;: tield duplicate of 

total chromium from 

sample SP-10-11-025. The RPDs for 
samples SDUPS-081210 

Non-
analytes dete<.:ted above the LOQ \I ere 

and SP-10-11-025 1\ith an 
Dire..:tional 

within the ucceptancc criteria. 11 ith the 
E (poor agreement 

follo11 ing exception: total chromium 
between duplicates) 

hud an elevated RPD of 75'¾, from 
reason code. 

SOUPl!-081210 and SP-10-11-025. 

The background 

Tot al aluminum (O'X,/0% ). total 
conccntrntions of all 

antilllllll) (54%/54'1/c,) . total barium 
analyll:s that un: outside 

(67%/66%). total cadmium (209%MS). 
QAPP-spccilied lilllits 

total calcium (79%/62%), total 
were either more than 4x 

chromium (74%MSD). total copper 
the spike concentration or 
not detected \1 ith the 

(69%MSD). total iron (0°/4,/0%). total 
follo\\'ing exceptions: 

magnes ium l0%/0%). total manganese 
( I 98%/0% ). total potassium 

/\Ml -:C .I or ll.l qualilic·d (79'\i,MSD). total suJium 
( 129",V 121 ":i,). and total zinc the total unti1Hon) . towl 11 igh, l.011 

tH"ofvlSl)J , ,cm ct ic·s i 11 the rvl Sdvl SI) b.1 riu111. tu1 ,1l c,1d1niu1n. 

performed on sample S P-10-11-020 total calcium. total 

wen: outs ide the ()APP spcciticd limits. duomiulll . total .:opper. 
total potassium. 1111d total 

·1 he Rl'Ds fo r total cadmium (44%) and 
z.inc from sample Sl'-10-
11-020 and its lield 

total manganese (3 l°/4,) bet11·ee11 MS 
duplicate with a Q 

and MSD performed 011 sample SP- I 0-
(MS/MSD recovery nol 

I 1-020 were above acceptance criteria. 
within control) reason 
code. 

.. 
' . -

AMEC J qualified the 

The POS performed on sample SP- I 0-
total calcium. total 
chromium. total copper, 

11-020 had recoveries 1,vithin 
total potassium and total 

acceptance limits, except for total z.inc in sample SP-10-11-
rnlci11111 nt ~47'%. total chromium nl 020 and i1s lic:ld duplicate lligh 
227%, total copper at 222%, and total 

SDUP-081210 with a P 
potassium at 253% and total zinc ut (POS recovery not \1·ithin 
207%. control limits) reason 

code. 

3 of 6 



November 17, 2010 ·1 otal :\lct;1ls h~ l SEP.\ :\lcthod <,O IOB/7~7I.\ 

Region I Data Review Worksheet TOC' hy l 'SEI'.\ 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

AMEC J qualificd the 
deto;:ctcd total arsenic. 

The ¾Ds for the SD performed on total cakium, total 

I) Once per digeslion batch (EPA 6000 sample SP-10-11-020 were within chromium. total cobalt, 

series) acceptance limits, except for total total copper, total lead, 
Serial 2) :Sl0% for anal:,tcs v.ith concenlration 

arsenic ( I 8°1,,)_ total calcium ( 13%). totul nickel. and total zinc 
High 

Dilulion total chromium ( 17%). total coball from sample SP- I 0-11-
>50 times LOQ 

( 15%). tolal copper ( 15%), total lead 020 and its licld duplicate 
3) %D>l0% llag detected results --r ( 13'¼,). total nickel ( 17%). and total zinc SDlJP-081210 with an A 

(12%). (ICP SD% dilh:n:nc.: \\as 
nol within rnntrol limits) 
reason code. 

I) Instrument lc.:vel concentrations should 
be less than the linear dynamic range 
(LDR). 
a) Qualify detected results v.ith 
concentrations greater than the LDR ··r The laboralory .I qualified metal results AMEC .I qualitkd these 

Compound 2) The reported DL (LOQ) should not be deleckd ht::111·een tht:: LOD and the mctal results wilh a TR 1-:slimation 
()uanlitalion helo\\' the lo11esl IC/\L standard LO(.). ( lrm:c k\ cl) reason code. 

com:cntr..1tion. 
a) Positive results r..:por!l.;d ahm..: lhe 
I OD but hclnw the 1.0() shn11lcl he 
eonsidcn.:d es1ima1cd and be llaggcd ··r 

I) App1'opriatc mcthoJ. Sample S 1'- I ll-11-062 had an elevated 
lktcclion limit for sclrnium due lo the 

(hcrall 2) Evaluate an~ ana111iral problems \I ilh 
dilution that 1rns necessary due lo non- No qualilication 

Evaluation of laboratory results. 
target spectral interferences. The warrankd . 

None 
Data 3) Evaluate sampling errors - field requested reporting limits \-1ere not 

conta111inntion. sample hold times. ad1icvcJ. 

Note: The laboratory is repor.ting the Method Detec~ion Limit_ (MDL) as the Limit"of Detection (LOD) and it is. expr.essed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

T bl 4 T a e ota 10 rgamc ar . C b on (TOC) b USEP A 9060 ,y 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. Al I lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2} Temperature :S6°C 

3) Sample delivery documentation . 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12639 

Samples Affected 

All required deliverables were present 
in lhc data package. 

Cooler temperature upon arrival at 
Alpha was within acceptance criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

4 of6 

Qualifications Bias 
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November 17, 2010 Total \lctals h' l SEI'.\ :\kthod <,IIIOB/7-PI.\ 

Region I Data Review Worksheet Toe hy t:SEI'.\ 90<,n 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
I) Aqueous samples 28 days from sampling 

Holding Times 
to analysis. preserved with I 12SO4 to 
p!-1<2 

(HT) 
2) Soil samples 28 days from sampling tu 

analysis 

1) If sample result is < !Ox contaminant 

Blanks 
concentration and bct\\ecn LOD and LOQ. 
raise result to LOQ and flag ··u·· 

( Method. Field. 2) If sample n:sult is < !Ox contaminant 
Equipment. conccntrntion and <! LOQ tlag ··u·· 
Rinsate. etc.) 

3) Sample result <!I Ox contaminant 
concentration: no qualitication required. 

Standard No qualilication ifrernv.:r~ hd\1e.:1175-
Refcn::nn: 
material (SRM) 

125% 

25% sRPD. RPD >25% llag dd.:ct<:d n::sults 
Lah Duplkall! --r and nondctc,·tcd results --ur 

Field RPI) ~ 50'1-o when ddccts liir both duplicatt·s 
l)uplicalc's an.: c::" ()I. Ii,r soi l 

I) No qualilicalion required if r.:co,cr~ 
het1,cc11 75-125%. 
2) li"huckgrounu concentration is gr.:ult:r than 
4x the spike com:entration qualilicalion is not 

MS/MSD required 
Qualify only results in lh.: spiked sampk. 
(Qualify results for samples collected at same 
location·but differing depths as well) · 

Compound 
PositiH: results rcpo1 tcd abol'c the LOO but 
below the LOQ should be considered 

Quanlitation 
estimated and be flagged ''J"' 

I) Appropriate method. 

Overnll 2) Evaluate any anal~1ical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 12639 

Samples Affected Qualifications Bias 

Samples were analyzed as pa EPA 
Method requirements. 

TOC was not detected in associated 
preparation blanks. 

SRM recover~ 1\as 11 ithin acccptanc<: 
criteria. 

Sample SP-10-11-020 11as analyzed 
in duplicate hy lht laborntory. The 
Rl'Ds 11cn: within control limits. 

A lield duplicate was not submitted 
l111 tliis ,111.11~ sis. 

AMIT .I qualili.:J 
A MS 1\as performed on sample SP- the ·1 OC from 
10-11-020. The recover~ 11 as high in sample SP-10-11-
the lirst replicate at 183%. The 020 11 ith a Q (MS High 
second replicate was within recovery outside 
acceptance criteria. acceptance criteria) 

reason code. 

All TOC results were reported al or 
slightly above the LOQ. 

Samples SP-10-11-003. SP-10-11-
005. SP-Ill-I 1-007. SP-10-11-012. 
SP-10-11-015. SP-10-11-023. SP-10-
11-025.SP-10-11-033-SP-10-11-040. 
SP-10-11-055. and SP-10-11-062 No qualifications 
were received at the lah without a 11 arranted 

None 

separate container. An aliquot was 
laken from an unpreserved container 
and st:nt tu the Mansrield laboratory 
for anall'sis. 
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Region I Data Review Worksheet TOC' hy l'SEP.\ 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t~- ~ 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L1012639 
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Alyson Fortune 
Environmental Chemist 



November 1, 2010 Total and Dissohcd .\lctals h) l SEP:\ \lcthod <,020A/7-P0.\ 

Region I Data Review Worksheet Other Inorganics hy lSEI'.\ 300.01-H0.4 and S\I 4:500:\113-Bil/4:500:\'O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4:500S2-AD/:53toC/2320H/2:540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
August 17, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were dropped off by Sovereign Consulting at Alpha Analytical Laboratory in Westborough, MA (Alpha) 
on August 17, 2010 and assigned sample delivery group (SDG) number L 1012679 upon receipt. Alpha 
analyzed the samples for the following: total and dissolved metals using United States Environmental 
Protection Agency (USEPA) Method 6020A and 7470A; total alkalinity using standard method (SM) 23208; 
chloride, sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using USEPA 
Method 410.4; dissolved organic carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite 
using SM 4500NO2-B; sulfide using SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. 
Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The 
associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable US EPA Methods outlined in Tables 3 through 8. The level o 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S e . 1e amp e IS I L" t 
Lab :Sample 
Number Sample Date 

LI 012679~01/02 08/17/2010 
LIO 126 79-03/04 08/17/2010 
LIO 12679-05/06 08/17/2010 
L1012679-07 08/17/2010 

Tabl 2 S e amp e a us I St t 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L l O 12679 

Preservation 

As required by 
method 

Field II) - 'Cciminents 

GP~ IO- I 4-079°F /U ' MS/MSD 
GP-10-16-024-F/U 
DUP-081710-F/U Field Duplicate ofGP-10-16-024-F/U (Metals only) 

RB-081710-U Rinsate Blank 

Sample Receipt SDG Laboratory Temperature Number 

Two sample coolers 
were received on Alpha Analytical 
08/17/2010 at 8 Walkup Drive LIOl2679 
temperatures of 3 °C and Westborough, MA O 15 81 
40c. 

I of 12 



November 1, 2010 Total and Dissol \'cd :\lctals h~ l SEP,\ :\lcthod <,020,\/7470.\ 

Region I Data Review Worksheet Other lnorganics hr l'SEPA 300.0/410.4 and S:\I 4500~113-Bll/4500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53I0C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance'and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I a e oa an dD' ISSO ve eas IY d M t I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG file. 

a. Sample data package including case 
Data narrative. QC data and raw data. 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis . 

I) Sample custody documentation. 

2) Temperatun.: :::6°C for soils. coc 
3) Aqueous sample prescn ed lo pH<2 . 

4) Sample delivery documentation. 

I) Aqueous sample I 80 days i I' pre sen cd lo 
1 lolding Tim, p11<2 

2) I lg - 28 da) s lo analysis 

AMEC Job No. 780380000.0300.**** 

Laboratory S DG: LIO 126 79 

Samples Affected 

All n:quired deli\'erables were present 
in the data pacbgc. 

Cooler temperatures upon arrival at 
Alpha were within acceptance criteria. 

Samples were preserved with HN03 to 
pl-1<2. 
The Chain of Custody is intact. 

The laboratory Sampk Receipt and 
Log-in Checklist indic<1tes that sample 
integrity was nrnintained during 
lransport. 

T he samples were anal~ zed I\ ilhin 
holding tim,. 

2 of 12 

Qualifications Bias 
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Region I Data Review Worksheet Other lnorganics h) l'St:P.\ 300.0/-tlll.-t and S:\I -t500~113-Hll/-t500'.'O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-Al>/5310C/2320B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluate down lo the LOD. 
Blanks 2) I f samplc result is · ·!Ox wnlmninant 
1r--k1hnd. con.:c.:nl 1 ,11 ion: tl,1~ .. , , .. 

Field. 3) Sample rc:sult :c: Io,._ c.:ontaminanl 
l:quipmc.:nl. c.:onc.:cntration: no qualification 
Rinsatc.:. etc.) required. 

a .. . . 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 12679 

.. 

Samples Affected 

Total aluminum (6.o µg/L). total 
calcium (43.7 fLg/L). total iron ( 12.4 
ftg/L). and total zinc (2.47 µg/L) were 
detected in the method blank associated 
\I ith the analysis or samples from this 
SDG. 

Dissolved aluminum (6.6 µg/L), 
dissnlved calcium (43.7 ftg/L). 
dissnh ed iron ( 12.4 11g/L). and 
dissohed zinc (2.-t7 ftg/L) 11erc 
dcte,tcd in th, method blank associated 
11i1h the anal~sis or samples liom this 
SDc;, 

Dissol\-c.:d mc.:rc.:ury (0.05098 ftg/L) was 
detec.:tcd in the lllclhud blank associated 
11 ith the anal~ sis ur samples Ii-um this 
SDCi. 

Total aluminum (4.62 µg/L). total 
arsenic (0.830 pg/I.). totnl calcium 
(76.3 µg/L). total chromium (0.19 
µg/L), total copper (0.39 µg/L), total 
iron ( 11.6. µg/L), total.magnesium ( 4.39 
ftg/L). total manganese (0.32 µg/L). 
total sodium (35.2 fLg/L), total zinc 
(2.18 fLg/L), and total mercury (0.0882 
fLg/L) were detected in rinsate RB-
081710-U. 

3 of 12 

Qualifications Bias 

The associated sample 
concentrations \\'en: 
more than IO times the 
blank concentrations: 
with the following 
exceptions: 
AMEC U qualified the 
total zinc result fro111 
sample GP- I 0-14-079-
U: dissol ved aluminum 
results from sampks 
GP-10-16-024-F and 
DUP-081710-F: 
dissolved zinc results 
from samples Dl I I'-
081710-F. GP-10-14-
079-F and GP-I 0-16-
024-F: dissolved 
mercury results frnm 
samples DllP-081710-
F. Cil'-10-1-1-07 1)-F and 
( d'-10-16-024-F \I ith a 
B (contamination in the.: 
1rn:thod hlank) r.:ason 
code.: . lligh 

AMEC l/ qu,ilil1c.:d the 
dissolved a1 scnic results 
from GP- I 0-16-024-F 
and DUP-081710-F: 
dissolved chromium 
results from sampk:s 
GP- I 0-16-024-F and 
DUP•081710-F; 
dissolved coppeF results· 
from samples GP- I 0-
16-024-F and DUP-
081710-F: and total 
mercury from DUP-
081710-U and GP-I 0-
16-024 with an F 
(c.:untamin.ition l'rolll 
equipment rinsate) 
reason code. 

The rinsate blank was 
not qualified due to the 
method blank 
concentrntions. 
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Region I Data Review Worksheet Other lnorganics by l'SEPA 300.0/.:IIIU and S\I .:l:'iOO:'IIIB-Bll/4:'i00N02-R/ 

Project: Shepley's Hill Landfill Supplemental Investigation .:1:i00S2-.\D/53I0C/2320B/2:'i.:I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 
Lahornlory 
Control 
Sample/ 

Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 

Recovery 

Field 
Duplicate 
RPO 

MS/MSD 

Post 
Digestion 
Spike (PDS) 

Serial 
Dilution 

Acceptance Criteria 

I) LCS acceptance limits 80-120'¼,. rnclhod 
requirements (EPA Method 
60 I 0/6020/7470) 
a) %R<80% flag detected results ··rand 
nundetecleJ n:sults "UJ" 
h) %R>l20% flag detected results ··r 
c) %R< I0% flag detected results ".I" and 
nondetected results '"JC 

Quality all associated samples. 

I) RPO '> 30% (\1.Jters): '> 50% (soils) 
a) If exceeds RPD limit: J qualify detects. 
lJJ quality non detects. 
b) If one result> LOQ and other ND: J­
detections. llJ quality 11011 detects 

2) ± LOQ for n:sults s 5x the LOQ 

I) MS/MSD acceptance limits are 80-120% 
(Q/\PP-Workshect 12-1). 

2) Qualil~ rcsults in lh1: batch oroi'similar 
1ypc. 
3) I l'hackgrouml rn11cc111ra1io11 is .:Is. ,pik, 
concentration 4ualilicatio11 is 1101 n:quin:d 
a) Rccoveries < 10'¼, J quality detects. I{ 

quulil) i1u11 dclccls 
b) Rewvcrics <80% llag Jctcctcd r1:sul1s 
.. .,.. and nondetected results ··ur 
cl Recoveries > 120% flag detected results .. .,.. 
4) RPD ~ 20% 

.. •. 

I) Acceptance limits are 75-125%. 

2) Quality results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not requircd 

a) Recoveries < 10'1/,, J qualili, Jclccls. R 
qualify non detects 

b) Recoveries <75% flag detected results 
·T and nondetected results ·'U.f" 
c) Recoveries > 125% tlag detected results 
'·]" 

I) Once per digestion batch (EPA 6000 
series) 

2) :Sl0% for analytes with concentrntion 
>50times LOQ 

3) %D>l0% flag detected results "J" 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: L10l2679 

Samples Affected 

The LCS recoveries were within 
acceptance limits . 

Sample Dll P-0817 I 0-LJ/F was 
collected as the ticld duplicate of 
sump le GP- I 0-16-24-U/F. RPDs. for 
detections aboVt: the LOQ. were within 
acccplancc crilcria. 

Total aluminum ( 126%MS). total 
arsenic (333%/0%). total iron 
(280%,/0~'o). and total mangancsc 
( 132"·;,!38%) reco,..:rics in the MS/MSD 
pcrformnl on sa111pk lil'-10-14-07'>-l J 
\\crc oulsidL' thc Q/\l'I' specified li111ih. 

Dissohnl arscnic (0'!o//167%). 
tlissoh·cd iron (0%/290%,). and 
tlissol\cd manganesc (72%/124%) 
r..:cm cri.:s in lhc MS/MSI> p.:rli>nncd 
on sample GP-10-14-079-F wc r<:: 
oulsidc Qi\PP-specitied limits. 

Dissolv..:J 1111::rcury ( l23'),o/125°10) 
recoveries in the MS/MSD performed 
011 sample GP-10-14-079-F were 
Qutside QAPP:sJiecified limits.. , 

The l'DS n.:ccm:ries wcre within 
accep1,mcc limit~ on sample (,P-10-14-
079-ll/F. 

The %D for the SDs performed on GP­
I 0-14-079-lJ/F were with in acceptance 
limits. 

4 of 12 

Qualifications 

No qualification 
warranted. 

The backgrounu 
conccn1rn1io11s or all 
,111,il~ le, lh,ll ,II e oulsidc 
QAl'P-spccilicd li111i1s 
were 1110n: lhan <lx thc 
spik.: COlll:cnlralillll or 
wcrc 1rn11-Jctcct and 
recovered high in the 
MS/MSD. 

, .. 

Bias 

None 

None 
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Region I Data Review Worksheet Other lnorganics b) l 'SEl'A 300.0/410..J ,md S'1 4500'i113-Bll/4500'i02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4SOOS2-,\D/53IOC'/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region 1 Tier I and II Guidance and DoD QSM 

Review 
Acceptance Crite.-ia Samples Affected Qualifications Bias 

Items 

I) Instrument le,·el concenlrulions should 
be less than the linear dynamic range 
(LDR). AMEC J qualified these 
a) Quality detected results with results with a TR (trace 
concentrations greater than the LDR "'J' ' The laboratory J qualified metal results level) reason code, 

Compound 2) The reported DL (LOQ) should not be detected bcl11cen the LOO and the unless they 11·e1-e Estimation 
Quantitation below the lo,1est ICAL standard LOQ. previously LI qualilil:d 

concentration. due to bl ank 
a) Positive results reported above the LOD co11tamim1tion, 
but bdow the I ,OQ should be considered 
estimatt:d nnd be flagged "'J" 

Samples GP-10-14-079-U/r-, GP-10-16-
I) Appropriate method. 024-U and Dl IP-081710-ll have 

(hcrall 2) El'f1luatc any amily1ical problems ,dth l:le, ated detection limits for all analytes 
No qualification 

Evaluation or laboratory results. due to the dilutions required by the high None 
Datn 3) Evaluatt: sampling errors - field concentrations of target analytes. The 

warranted. 

contamination. sample hold times. requested reporting limits wert: not 
,1chiewd. 

Note: The laborntory is reporting the Method Detection Limit (MDL) as the Limit or Detection (LOO) and it is expressed a,' 
liltcram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

T bl -l T t I Alk r ·1 b S a C o a a 1111 y y tan ar e I() d d M ti d 23208 
Review 

Acceptance Criteria 
Items 

Complete SDG lilc. 
n. Sample duta package including case 

Data narrative. QC data and ra\1 data, 
Completeness b. Shipping nnd receiving documents. 

c. All lab records of sample receipt. 
: preparation and analY,s'is. 

., , 

I) Sample custody documentation. 

coc 2) Temperature :::6°C 
3) Sample delivery documentation. 

Holding Times 14 days. preservation not required (Standard 
(HT) Method 2320B) 

I) lfsmnple result is < IOx contaminant 

Rian ks 
concentration and between LOO and LOQ. 
iaise result to LOQ and nag ··u·· 

(Method. Field. :!) lfsampk result is --= !Ox contmninant 
Equipment. concentration and 2: LOQ tlag "U" 
Rinsate, etc.) 

3) Sample result 2: I Ox contaminant 
concentration; no qualification required. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12679 

Samples Affected 

All required deliverables \\ere present 
in the datn package. 

' 

' Cooler temperatures upon arrival at 
Alpha were within ncceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
durin!! transport. 

Samples were analyzed as per 
Standard Method requirements. 

Total alkalinity was not detected in 
preparation blank. 
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Qualifications Bias 
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Project: Shepley's Hill Landfill Supplemental Investigation -lSOOS2-AD/53IOC/2320B/25-lOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 
No qualification ifrecowry between 80-
115% 
a) %R<80% !lag detected results "f' and 

LCS rcrnvery \\clS \\ ithin acceptance 
LCS nondetected results ··ur 

b) %R > 115% !lag detected results ·-r criteria. 

c) %R < I 0% flag detected results ·-r and 
nondetected results ··re 

4% ~Rl'D, RPD ;.,4•y.. llag Jctcctcd results "J'" 
A sample f'rom a different SDG was 

Lah Duplicate 
and nondetected results "U.I'" 

anal) zed in duplicate for total 
alkalinit) . 

Field RPD :S 30% when dctects for both duplicates A lidd duplicat.: was not submilted 
Duplicaks are ~QI. for wati::r li.ir this anal) sis. 

I) No qualification required if recover) 
between 86-1 16%. 
2) I I' background conccnll ~lion is g1 cutcr than 
4x th.: spike conccntrntion qualilic.1lion is not 
requin:d 
'!,;,R< 86% llag <.klL•L'lcd n:sulls ··r .inJ 

The MS \\as pcrllrnncd on a ,amplc 
I\ISil'vlSD nunJct..:ctcJ n:suhs ·•l)f' 

"oR ·, 11(,"., lbg J-:kTll.:J 1.:,ults --.1-- 1·rn111 ,I di l'lc·1·L·n1 S [)(i 

%R< IO'½, llag dctcctcd results ··r anJ 
nondelected results --R" 
Qualil~ onl) n:sul!, in the ,pikcd ,ampk. 
(Qualiti results for sampks colkctcd at same 
location but differing depths as \\'ell) 

Compound. 
Positive results reported above the LOD but Total alkalinity was detected in all 

Quantitation 
. be.low the L.OQ should be considered associated samples at concentrations 
esti1nated ari~ be flagged "J." . ab<;>ve the LOQ ~f-2.0.mg/L. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation or laboratory results. No anomalies. 
Data 3) Evaluate samplin[! errors - field 

contamination. sampk hold times. 

T bl 5 N·t t Chi 'd a e 1 ra e, on e, an u a e ,y d S If t b USEPA 300 0 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l2679 

Samples Affected 

All required deliverables were present 
in the data package. 

c, of 12 

Qualifications Bias 

No qualifications 
arc v. anantcd . 

None 

No qualilicatin11s 
Non.: 

arc II a1-r.inkd 

.. 
'• 

Qua Ii fica tions Bias 



amec-
Nov em her 1, 20] 0 Total and Dissolved \lctals hy l 'SEP.\ \let hod (,020:\/7470.\ 

Region I Data Review Worksheet Other lnorganics h~ l 'SEP:\ 300.0/-U0.4 and s,1 4500'.'l113-Bll/4500"'02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/:i3toC/2320B/2:i401> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 

coc 2) Temperature ::o6°C 
3) Sample delivery documentation. 

I) 28 days. prcseryation not required 
I-fo lding (Chloride. Sulfate) (EPA Method 300.0) 
Times (I-IT) 2) 48 hours, preservation not required 

(Nitrate-N)(EPA Method 300.0) 

I) If sample result is < I Ox cnnlmninant 

Blanks rnnccnlration and hd\\ een LOD and LOQ. 

(Method, raist.! result to LOQ and lfag ··u·· 
Field. 2) If sample result is <I Ox contaminant 
Equipment. concentration and 2 LOQ tlag --u .. 
Rinsate. etc.) 3) Sampk result 2 I0x contaminant 

wm:cnlration: no qualilication required. 

I) No qualilit:.llion ifn:cmer) hct\1·een '!0-
110",, 
a) 'h,R,lJO'l·o llag ddcctcd results ··rand 

I.CS 11ondctcc1t.:d 1csults ··ur 
h) '!,\,R > I 10% flag dctcctcd results ··r 
cJ '},,R -.:: I 11''.,u llng dc1cc11:d results --rand 
nondell:clcd res,Llts '"IC 

I) Chloride RPO < 18%: 
Lab Duplicate 2) Nitrate RPO <15%; 

3) Sulfate. RPO <20% 

Field I) RPO 5 30% when detects for both samples 
Duplicates are :::>: LOQ for water 

I) No qualification required if recovery 
bcl1\een ~0-15 l'lo lur chloride. 80-122''.u lt> J' 
nitrate. and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for samples collected al same 
location but differing depths as well) 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG: LIO 12679 

Samples Affected Qualifications Bias 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The samples were analyzed and 
preserl'l:d as per EP /\ Method 
requirements . 

Nitrate. chloride and suli"ate \\en: 1101 

detected in the method blank 
associated with the analysis of 
samples from this SDG. 

LCS recmcries were \\ ithin 
ucccptam:c niteria. 

Sample GP-I 0-14-079-F was 
anal) zed in duplicutc b) the lab . The 
% RPDs m::re within acceptance 
criteria. · 

, . ·. 
' . 

A tield duplicate was not submitted 
for this analysis. 

MS/MSD was performed on sampk 
GP-I 0-14-079-F. The recoveries 
were \\ ithin acceptance criteria. 

7 of 12 



ameC 
November 1, 2010 Tot,11 and Dissolved ,1ctals h) l SEI' .. \ "cthod <,020..\/7470.\ 

Region I Data Review Worksheet Other lnorgunics h) l'SEl'A 300.0/410.-1 and S:\I 4SOO~ll3-IUl/4:500~02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4SOOS2-.\D/:5310C/2320H/2S40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

Compound 
Positive results reported aboYe the LOD hut 

No positive results reported between 
below the LOQ should be considered 

Quantitation 
estimated and be flagged 'T 

LOO and LOQ. 

I) Apprnpriah:: mcthod. Sample GP- I 0-16-024-f has an 

Overall 2) Evaluate any analytical problems with 
elevated detection limit for nitrate due 
to the dilution required in order to No qualification 

Evaluation of laboratory results. 
quantitate the l'esult II ithin the \\ m'ranted. 

None 
Data 3) Evaluate sampling errors - tie Id calibration rangc. The requested 

contamination. sample hold times. n:porting limit was not achieved. 

T bl 6 A a e mmoma, I n e, an N't ·t u I e 1y an ar e 0 s - - -d S lfid b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG lile. 
a. Sample data package including case 

Data narrative. ()C data and ril\\ data. 
l'omplctcncss h. Shipping and rccci\ ing documcnts. 

c. /\II lah records or sample n:ceipl. 
preparation and ,111,ilysis. 

I) Sample cuslod) documentation. 
coc 2) Ti:mpcrnturc :::c,0 c 

3) Smnpli: deli, cr) docums:ntation. 

I) 28 days. preserved 11 ith H2SO4 to pH<2 
(Ammonia) 

Holding_Times 2) 48 hours, chemii;al preservation not 
(HT): required (Nitrite) . . ' 

3) 7 ·days. preserved w/ zinc·acetate a·nd 
NaOH (Sulfide) 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOO and LOQ, 
raise result to LOQ and !lag --u•· 

(Method. Field. 2) lfsarnple result is <!Ox contaminant 
Equip1111.:nl. concentration and 2: LOQ llag ··u·• 
Rinsate, etc.) 

3) Sample result 2: I Ox contaminant 
concentration; no qualification required. 

No qualification if recovery between 80-
LCS I 20% for ammonia. 90-110% for nitrite. and 

75-125% for sulliJc. 

AMEC Joh No. 780380000.0300.* 0 * 
Laboratory SDG: LIO I 2679 

Samples affected Qualifications Bias 

All n.:quin::cl ddivernhlcs \l'cre present 
in the data pa1:k,1gc. 

l'ollk'I' lc·11117c·1·,11u rc, u17u11 arri1 al al 
Alpha 11erc \\'ilhin ac1:eptmm.: 
crikria. 
The lahoralor) sample n:ccipl and log 
in checklist indicate,; that sample 
integrit) ,1 as maintained during 
transport. 

The samples were analyzed and 
preserved as per Standard- Method 
requirements. · . 

Nn analytcs detected in method 
blanks. 

LCS recoveries were within 
acceptance criteria 

8 of 12 



November I, 2010 Total and l>issohcd \lctals h~ l SEI'.-\ .\lcthml (,020.-\/7470.\ 

Region I Data Review Worksheet Other lnorganics h) l'SEP.-\ 300.0/-IIOA and S'\l -1500~113-Hll/-1500'li02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-,\D/53tOC/2320B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Smnplc GP- I 0-16-024-F was 
analyzed in duplicalc ti.>r nitrite and 

Lab Duplicate ll RPDs20% sample GP-10-14-079-F for ammonia 
and sulfide. The% RPDs were within 
acceptance criteria. 

Field I) RI' D :S 30°1., A field duplicate was nnt suhmilled 
Duplicates for these analyses. 

I) No qualification required if recover~ 
bel\1een 80-1203/o(ammonia), 85-115% 
(nitrite), and 75-125'¼, (sulfide). 
2) Ir background concentration is greater than MSs were performed on sample CiP-

MS/MSD 4:x the spike concentration qualilication is not I 0-16-024-F. The reco1 cries II ere 
required 11 ithin acceptance criteria. 
Quality only results in the spiked sample. 
(Quality results fix samples collected at same 
location bul differing depths as well) 

The nitrite result from sample (ii'- I 0-

l'ositiH: results rcport..:d abo1 c th..: LOil but 
14-079-F and the rnrnnonia result /\.MIT .I qualilicd 

Compound b..:lcm lh..: L< H.) should be consid..:r..:d 
from sampiL' (ii'- I 0-16-024-F 11..:re these resulis II ith a 

l:slirnalio11 
Quanlitation L',t i n1,1tnl ,111d hL· !lagged ".I" 

dl'tcL·t..:d and reported het11ce11 the: TR ltr,1l'c: kid) 
LOil and the L< l(.). I hcse results r..:ason 1:udc. 
11c1-c J qualified by the laboratnr) 

I) Appropriate method. 
Overall 2) Evaluat.: an) anal) ti cal prnblcms II ith 
Evaluation or laboratory results. No anomalies. 
Drita 3) Evaluate sampling errors - field 

conlrimination, sampk hold times. 

Table 7.· Chemical Oxygen Demand -(COD) by USEPA 410.4 arid·Dissolved ·Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sam pk: Jala pa1.:k,1gc including .:.1s..: 

Data narrative. QC data and rm.\· data. 
Completeness b. Shipping and receiving documents. 

c. All bb records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

/\MEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12679 

Samples Affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates lhat 
sample integrity was maintained 
during transport. 

9 of 12 
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amec 
November 1, 2010 Total and l>issohcd .\lctals h) l "SEP..\ \lcthod 6020.\/7470.\ 

Region I Data Review Worksheet Other lnurganics hy l°SEP..\ 300.0!-'I0A and S:\I 4500N113-Bll/4500:'i02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/53I0C/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

1 lolding Times 
28 days. pn:served \I ilh I 12SO4 lo pl 1<2 

(HT) 

I) If sample result is< !Ox contaminant 

Blanks 
concentration and between LOD and LOQ. 
raise result to LOQ and flag ··u·· 

(Method. Field. 2) If sample result is <l0x contaminant 
Equipment. concentration and ;:, LOQ flag ··u·· 
Rinsale. de.) 

3) Sample result zl0x contaminant 
concentration; no qualification required. 

LCS 
No qualification if recovery between 95-
105% (COD) and 90-110'¼, (TOC) 

Lah Duplicall: 
RPD $ 20%. RPD >20% !lag delected results 
··r and nondctccted results ··ur 

Field Rl'D -S 30'},, 11 hen dch.:cls for both duplicates 
Duplicates arc :_>(.)L for II atcr 

I) No qualitication required if recovery 
between 80- 120%. 
2) If background eoncentralion is greater than 

MS/MSD 
4x the spike concentration qualification is not 

.. required 

,· . Qualify o~ly ~e.sults. in the spiked sample. 
(Qualify results for samples collected at same 
location but dillering depths as 1,ell) 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
results with concentrations greater than the 
urn·-r 

Compound 2) The reported LOQ should not be below the 
Quantitation lowest ICAL standard concentration. 

3) Positive results repo11ed above the LOD 
but below the LOQ should be considered 
estimated and be flagged ·-r 

1) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory resu Its. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0l2679 

Samples Affected Qualifications Bias 

Samples were analyzed as per EPA 
and Standard Method requirements. 

COD and DOC were not detected in 
associated method blanks. 

LCS recoveries were within 
acceptance criteria. 

Sample GP-10-14-079-F was 
analyzed in duplicate by the 
laboratory for DOC. A srnnple from 
a dil'li:rcnt SDG II us anal:- 1.cd in 
duplii.:,11e for COD. Rl'D 11as 11 ithin 
accL:pt.111ce criteria. 

A li..:IJ duplicah: 11as not submitted 
liir thi.:sc analyses. 

The MSs were performed on samples No qualifications 
None 

from a different SDG .. are warranted. ' 
.. 

The COD result from sample GP- I 0-
/\Ml:C .l qu~litied 

I 6-U24-F was Jctc:cl..:d uml n:port..:d 
between the LOD and the LOQ. 

these res u Its with a 
Estimation 

These results were J qualified by the 
TR (trace level) 

laboratory. 
reason code. 

No anomalies. 

to of 12 



N ovem bcr I, 20 l O ·1 olal and l>issuh c1I \lctals h) l'SEP.\ \lcthml <,0ZOA/7470. \ 

Region I Data Review Worksheet Other lnorganics hr l'SEP,\ 300.0/410.-t llnU S\I -t500'ill3-Bll/-t500:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-,\D/5310C/2320H/25-tou 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 8. Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping anti receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery docu111entation . 

Holding Times 
7 days from sampling to analysis 

(I-IT) 

I) lfsrnnple n.:sult is < I Ox contaminant 

Blanks 
concentration and hcll,ecn I.OD ,md LOQ. 
rais~· result 111 1.0() .ind flag .. l , .. 

l i'vktliod. I i..:ld. 2) If sample result is , I Ox rnnta111i11a111 
Equipment. conccntrntion m1d 2': I ,OQ !lug ·'\ /' ' 
Rinsatc. etc.) 

3) Sample rcsull :::: I Ox conlaminant 
concentration: no 4ualilic.11ion n.:quir.:d. 

Lah Ouplicate 
RPD <20% flag detected results ··r and 
nondctcctcd results --ur 

.. 
Field RPO :S 30% when detects for h11th duplic.ites 
Duplicates are ::>QL for water 

I) Instrument level concentrations should be 
less thnn the linear range. Qua Ii(,· detected 
results 11 ith com:enlrations gr.:ater than the 
LOO ·•r 

Compound 2) The reported LOQ should not be below the 
Quantitation lowest !CAL standard concentration. 

3) Positive results reported above the LOD 
but below the LOQ should be considered 
estimated and be flagged --r 
I) Appropriate method. 

Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 12679 

Samples Affected 

/\II required deliverables were 
pre sen I in the data package. 

Cooler lt:mpcraturcs upon arrival 
at Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
I hat sample intcgrit~ was 
nwintaineJ during transport. 

Samples were analyzed as per 
Standard Method requirc111ents. 

I SS II a, 11,>I J..:1..:..:1..:J in 
associated mcthotl blanks. 

Sample GP-10-16-024-U 11as 
analyzed in duplicate by the 
luboralol') for TSS. RPO \\US 

within acceptance criteria. 

' 
t\ field duplicate was not 

submitted for this analysis. 

TSS was reported as detected 
above the LOQ. 

Sample GP-10-16-024-U has an 
elevated detection limit for TSS 
due to elevated concentration. The 
requested reporting limit was not 
achieved. 

11 of 12 

Qualifications Bias 

" 

; 

No qualification 
None 

warranted. 

I 
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Nov em her 1, 2010 ·1 oral and l>issoh cd "ctals h, l 'SEI' .- \ "ct hod <,020.-\/7470.-\ 

Region I Data Review Worksheet Other lnm·ganics hy l:SEPA 300.0/410.4 and s,1 .J:i00\113-Bll/4500:\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-i\D/53IOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~~ K-a 
Denise King 
Environmental Chemist 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l2679 
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Environmental Chemist 
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November 2, 2010 Total and l)issoh cd :\lctals hy l SEP.\ \lrthotl (,020.\/7-'70.\ 

Region I Data Review Worksheet Other lnorganics h~ l'SEI' ,\ 300.0/-Hfl.-' and S:\I -'500:\113-IUl/-'500:\O2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-AD/5JI0("!2J20H/25-'0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
August 18, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 18, 2010 and 
assigned sample delivery group (SDG) number L 1012735 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 23208; chloride, sulfate, and nitrate using 
US EPA Method 300.0; chemical oxygen demand (COD) using US EPA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 25400. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM}, Version 4.1 . The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S I L' e . 1e amp e 1st 
-Lab S1Jmpre Number . 

LIO"l2735-0I /02· . 
LIO 12735-03/04 
LIO 12735-05 
LIO 12735-06/07 
LIO 12735-08 

Tabl 2 S I S e . ampe tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L1012735 

·Sample Date . Field ID . . 
08/18/2010 · GP- IO- l 6-034-F/U . 
08/18/20 I 0 GP- I 0-1 6-05-l-FiU 
08/18/2010 GP- I 0-16-064-F 
08/18/2010 DUP-081810-F/U 
08/18/2010 RB-08 I 810-U 

Preservation Sample Receipt 
Tempera tu re 

Two sample coolers 

As required by 
were received on 

method 
08/ 18/2010 at 
temperatures of3 .9°C 
and 5.1 °C. 

I of 12 

.. Comments 

-MS/M~m: . . . 

Field Duplicate ofGP-10-16-054-F/U 
Rinsate Blank 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive Ll012735 
Westborough, MA O 15 81 



amec-, 
November 2, 2010 Tut.ii ,ind l>issohcd "ctals h' l'SEP.\ :\lcthod 6020.\/7-170.-\ 

Region I Data Review Worksheet Other lnor~anics hy l"SEPA 300.0/-1111.-1 ands" -1500:\113-Hll/45001\0Z-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1:1oos2-All/53I0C/2320H/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DAT A QUALITY OBJECTIVES AND VALIDA Tl ON FINDINGS 

T bl 3 T t 1 a e . oa an d D' ISSO ve eas •Y d M t I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receivi ng documents. 

c. All lab records of sninple rece ipt. 
preparation and analysis. 

I) Sample custody documentation. 

('()(' 
2) Temperature :5::(,°C for soils. 
3) Aqueous sample preserved to pll<2 . 
4) Sample delivery documentation. 

I) Aqm:nus sample 180 da) s if pn;scn ,d 
I hilding 'I imc Ill pl l<:2 

1J I lg- 28 da)S lo anal}si, 

AMEC Joh No. 780380000.0300.*"'*" 
Laboratory SDG: LIO 12735 

Samples Affected 

All required deliverables wen: presenl 
in the data package. 

Cooler temperatures upon arri, al al 
Alpha were within acceptance 
criteria. 
Samples were preserved \\ ith HNO) 
lo pll<2. 
The Chain ofCuslOdy is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample intcgrit:,. \I as maintained 
during trnnsporl. 

I hc samples 11cre anal~zcd ll"ithin 
llllldin!c! lime. 

2 of 12 

Qualifications Bias 
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November 2, 20] 0 ·1 olal aml l>issoh cd ,1c1als h~ l SEP.\ ,1c1hod 61120A/7-l70.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP,\ 300.omoA and s,1 -lS00:\113-llll/4500'.':02-B/ 

Project: Shepley's Hill Landfill Supplemental lnYcstigation .isoos2-,\D/SJIOC/2320B/2S-lOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Evaluote down to lht! LOO. 

Blunks 2) ll'samplc result is < I Ox contaminant 

(Mcthod. rnnc..:nlrution ; flag --u--
Field. 3) Sample resull ~I0x contaminant 
Equipment. concentration: no qualification 
Rinsate. etc.) requircd. 

: 

Laboratory .. 1) LCS a_cceptance limits 80-120%, 
C-Ontrof method requiremehts (EPA Method 

. . 

Samplc/ 60 I U/6020/7470) 
Laboratory a) %R<80% flag detected results "J" and 
Control nondetected results "UJ" 
Sample b) %R>l20% flag detected results 'T' 
Duplicate c) %R<IO% flag detected results ··rand 
I I.CS/I. CS D) nnnd.:kctcd r..:sults .. R .. 
Recovery Qualify all associated samples. 

I) RPO 5,: 30% ( waters): 5,: 50% (soils) 
a) If exceeds RPD limit; J quality detects. 

Field UJ qualify non detects. 
Duplicate 

b) If one result ;,, LOQ and other ND; J-
RPO 

detections, UJ qu.ilify non detects 

2) ± LOQ for results ~ 5x the LOQ 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl2735 

Samples Affected Qualifications Bias 

The associated sample 
concentrations were more 
th,m IO times the blank 
concentrations; therefore, 
data usability is not 
adversely a ffcded by the 
blank results.\\ ith the 
following exceptions: 

Dissoh·ed calcium (25.7 ftg/U. AMEC lJ qualilkd the 

tlissoh cd iron ( I IJ.3 µg/L). dissoh cd dett:ctt:d dissolved zinc 

manganese (0.24 pg/L). and dissolved from samples DUP-081810-

zinc (2.12 µg/L) \\·ere dett:cted in the F. GP-10-16-034-F. GP-10-

method blank associated with the 16-054-F. und GP-10-16-

anul) sis or s,1111ples from this Sl>G. 064-F I\ ith a B 
(contaminalion in the 

Total aluminum (3.04 ~tg/L). lotal 
method blank) reason code. 

High 
arsenic (0. 15 µg/L). total calcium 

AMEC lJ qualified the 

(25.1 pg/L). total chromium (0.21 
detected dissolved 
aluminum from s,1n1pks 

pg/L). total copper ( IJ . 14 pg/L). total 
Dlll'-081810-F. Cil'-10-16- ' iron (9.6-l pg/ I.). Int.ii 111ang,11h:sc 
054-F. mid <.,P-111-16-064-

(0 . 16 ftg/1.J. total sodium (18.3 pg/1,J. 
F: dissoll ..:d chro111i111n 

and towl 1.inc ( IX-I pgil.J 11..:r..: 
li-01n sa111pks I )l ! l'-IJX 1810-

d..:kct.:d in rins,11..: RB-OX I 8 I().\ !. 
F. ( ii'- I ll-1 C,-11 .~-I-I. ( il'-1 ll-
16-054-L and lil'-10-16-
IJ<>-l-F : dissolvcd copper 
from s,1mrdes I)\ 1l'-081810-
F. ( il'-10-1 fi-OJ4-F. rn1J 
(il'-10-16-064-F with a 
with a F (contamination in 
the equipment rinsate 
blank) reason code. 

... , 

The LCS recoveries were within 
acceptance limits. 

Sample DUP-081810-U/F was 
AMEC .I qualified the total 

collected as the licld duplicate of 
aluminum results from 

sample GP- I 0-16-054-U/F. RPDs for 
samples GP- I 0-16-054-U 

Non-
analytes dcteded above the LOQ 

and its field tluplicale DUP-
Directional 

wcn: "ithin acceptance criteria. 
081810-U with an E (poor 

except for total aluminum. 
agreement between 
duplicates) reason code. 
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amec· 
November 2, 2010 Total :inti Dissohctl \lctals hy l SEP.\ .\Icthod 6020.\/7471H 

Region I Data Review Worksheet Other lnorganics hy ISEP.\ 300.0/.ll0.-t and S:\I 4500Nll3-Hll/4S00,02-B1 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-AD/53I0C/2320H/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

1) MS/MSD acceplance limits are 80-
120% (QAPP-Workshcct 12-1 ). 
2) Qualit~ results in the batch or of 
similar type. 
3) If background concentration is >4x 
spike concentration qualification is not 
required 

MS/MSD 
a) Recoveries < I 0% J qualify detects. R 
quality 11011 detects 
b) Recoveries <80% tlag detected results 
··r and nondetected results ··ur 
l:) Rt:covcries > 120% llag deh::ctcd results 
··r 
4JRPD $ 20% 

I) t\eu:ptance limils are 75-125%. 
2) ()ualif) resulls i11 the batch or or 
similar t~ p..:. 
3) I I' hackgrn1111d cp1icc11t1 ,11 ion i, ·-h. 

Post 
spike co11e1:n1i.11iun qualilieation is not 

Digestion 
rcquin:d 

Spike (l'DSJ 
a) Recoveries < I 0"1,, J qua Ii I)· dch:cts. R 
qualify 11011 <.ktccts 
b) Recoveries <75% tlag detected results 
··r and nondetected results --ur 
c) Recoveries > 125% flag detected results 
·-r 

, • 
,. ,. .. . 

1) Once per digestion batch (EPA 6000 
series) 

Serial 2) ::,I 0% for analytes with concentration 
Dilution 

>50times LOO 
3) 0{,Tl> I 0°1,, flag ddcctcd results ··r 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12735 

Samples Affected Qualifications Bias 

Total aluminum ( I 65%/0%). lotal 
antimony (64%/64%). total arsenic 

The background (58%/50%). total calcium 
(74%MSD). total iron (0%/0%). total concentrations of all 

seknium (74%/74%), and total analytes that are outside 

magnesium (75%MSD). total QAPP-specitied limits ,,ere 

manganese (44%MSD). and total more than 4x the spike 

mcrcur) ( 12 l¾MSD) recoveries in concentration \\ ith the 

the MS/MSD performed on sample following exceptions: 

Gl'-10-16-034-U were outside the AMEC J qualifit:d the total Low llligh 

QAl'I' specified limits. antimony. total arsenic. 
total magnesium. total 
selenium and total mercury 

Dissolved mercury ( I 41%/138%) 
results from samplt: GP- I 0-

n;rnveries in the MS/MS[) performed 
16-034-U \I ilh .i Q 

on sample GP- I 0-16-034-F \\ere (MS/MSD rcco1cr) not 
outside QAPP-specilicd limits but the within control) reason code. 
sample \\ as non-detect and 1101 

impacted by the high bias. 

The PDS rccmcrics \1c1-c 1dthin 
acceptance limits on sample GI'- I 0-
16-03,J-lJ/F. 

The %D for the SDs ptirformed 
AMEC .I qualified the 

. detected· dissoived .bari.urri, .. 
sainpies GP- I b~ 16-034--U/F were 

dissolved calcium. 
within acceptance limits with the dissolved cobalt, dissolved 
following exceptions: dissolved 

magnesium, dissolved 
barium ( 12%), dissolved calcium manganese. dissolved None ( 16%). dissolved cobalt ( 18%). 

potassium. and dissoh·ed 
dissoh cd magnesium ( 15'¼,). sodium from smnple (ii'-
Jissoh cd 111a11gam:s~· (I()'\,). 
dissolved potassium ( 12%). and 

10-16-03-1-F \\ilh an A (SD 
% difference not within 

dissolved sodium (11'1/c,). 
control limit) reason code. 
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amec ~· 
November 2, 2010 Total :md Uissohcd \lctals hy l SEP.\ ,tcthml <,020.- \/7~70.-\ 

Region I Data Review Worksheet Other lnurganics h) l St-:PA 300.0/~IOA and s,1 ~500'.\'113-811/-'500'.\'O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~500S2-Al>/53IOC'/2320B/25-'0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

I) Instrument lei-cl concentrations should 
be less than the linear dynamic range 
(LDRJ. 

AMEC .I qualified these a) Quality detected results with 
concentrations greater than the LDR .. .,,. 

The laboratory .I qualified melal 
results with c1 TR (trace 

Compound. 
2) The repo11ed DL (LOQ) should not be results deteclc<l bcl11ccn the LOO and 

level) reason code. unless 
Estimalion 

Quantitation belo11 the lov.esl ICAL standard the LOQ. 
they 11ere previously U 

concentration. qua Ii lied due lo blank 

a) Positive results n:porlcd above the 
contamination. 

LOD but below the LOQ should be 
considered estimated and be tlagged ·-r 

I) Appropriate method. Sample GP-10-16-034-lJ has elevated 

O1'<:rall 2) E1 aluale any analytical problems II ith 
detection li111ib for all m1aly1cs due to 

Evaluation of laboratory results. 
the dilulions requi red b) lhe high 

No quulilil:alion 11a1r,mted. Noni: 
concentrations of target analytes. The 

Data 3) Evaluate sampling errors - field requested reporting limits 11·eri.: not 
contamination. sample hold times. achieved. 

Note: The laboratory is reporting the Method Detection Limit (l\:J DL) as the Limit of Detection (LOD) and it is expressed ,u' 
littcrnm in the Electronic Ditta Delivernblcs (EDD) and the Laboratory Report. 

T l I 4 T a JC ota a 1111ty I Alk r . s >y ,. taut a r dM et wt 
Review 

Acceptance Criteria 
Items 

Complete SDG tik. 
a. Sample c.l;ita packugc including case 

Data narrative. QC data and r::11,1 data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation. and analysis. 

: 
' 

I) Sample custody documentation. 
coc 2) Temperature S6°C 

3) Sample delivery documentation. 

Holding Times 14 days, preservation not required (Standard 
(HT) Method 23208) 

1) If sample result is < 10:x contaminant 

Blanks 
concentration .ind between LOO and LOQ. 
raise result 10 LOQ and Oag --u--

(Method. Field. 2) Ir sampk rcsull is < I Ox contaminant 
Equipment. concentration and z LOQ flag ''U" 
Rinsate, etc.) 

3) Sample result z I Ox contaminant 
concentration; no qualification required. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12735 

123208 

Samples Affected Qualifications Bias 

All requin:d delivt:rablcs 11ere present 
in the data package. 

_Cooler teinperatures upon arrival at .. 
Alplrn were ll'ithin ricccplancc 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
durin!.' transror1. 

Samples were analyzed as per 
Standard Method requimnents. 

Total alkalinity was not detected in 
preparation blank. 

I 
5 of 12 



ameC 
November 2, 2010 Total and Dissolnd 'lctals h) l SEP.\ ,1cthod <,020.\/H70.\ 

Region I Data Review Worksheet Other lnorganics h)· l'SEPA 300.0/-HO.-I and S:\l -1500~113-Bll/-1500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-:\ll/53IOC/2320B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

No qualification if recovery between 80-
115% 
a) %R<80% tlag detected results ··rand 

LCS nondctected results ··ur 
b) %R > 115% tlag detected results ·-r 
c) %R <10% flag detected results ··rand 
nondt:tected results ··R·· 

4% :c;RPD. RPD >4% tlng detected results ··r 
Lab Duplicate 

and nondetected results ··ur 

Field RPD S 30% when detects for both duplicates 
Duplicates an: :>:<)L for watcr 

l) Nn qualilieation n:quircd il'rccmery 
hcl l\'cen 86-1 l 6°i,. 
] ! Ir haL"kgnn111d l'oncc·ntr;1tin11 i~ grca1c·r than 
-h the spike .:oneentration qualification is not 
rcquircd 
'¼,R <. 86% Ilag dctcet..:d rcsu lls ··r and 

MS/1\ISIJ nnndctcclt.:d rcsults "l IJ .. 
'!,i,R > 116% Ilag detcct<:d results ··r 
%R<ItJ¾ flag detected results ··rand 
nondell:cted results ·'R'' 
Qualil) only results in lhc spikcd sample. 
(Qualify results for samples collected at same 

: location but differing depths as well) · 

•. . . . ' 

Compound 
Positive results reported above the LOD but 
below the LOQ should be considered 

Quantitation 
estimated and be flagged 'T 

I) Appropriate method. 
Overall 2) faaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - lield 

contnmination, sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12735 

Samples Affected Qualifications Bias 

LCS recovery \HIS within acceptance 
criteria. 

AMEC J qunlilied 
thc detected total 
alkalinil) result 

Sample GP-] 0-16-064-F was from sample GP-
analyzed in duplicate for total I 0-16-064-F with 
alkalinity. RPD was elevated al 5%. an E (poor 

agreement ht:tween 
duplicate) reason 
code. 

A field duplicate was not submitted 
for this analysis. 

1\MU . .I qualilicd 
th..: d..:tectcd total 

MS mis performed on sample (ii'- I 0-
a\kalinit) result 

I 6-064-F. '/·o I Ct:O\ Cl') \I as lu\\ al 
from sampk UP-

Lm1 
I 0-16-064-1 ' ,, ith a 

80%. 
Q (MS recovery not 
,, ithin control) 
reason code. 

.. , 

.. .. .. 

Total alkalinity was detected in all 
associated samples at concentrations 
above the LOQ of2.0 mg/L. 

No anomalies. 
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amec 
November 2, 2010 ·1nt.1I nnd l>issohcd :\lctals h~· l SEP.\ .\lcthml <,OZ0.\/7~71L\ 

Region I Data Review Worksheet Other lnorganics h) l'SEPA 31111.omoA and S:\I -'5011\113-Bll/~500\02-ll/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-AD/53IOC/2320B/2:i~0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 5 N. a e 1trate, Chi 'd on e,an u a e ty d S If t b USEPA 300 0 
Review 

Acceptance Criteria 
Items 

Complete SIJG tile. 
a. Sample data package including case 

Data narrative. QC d.ita and n:m d::ita. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation . 
coc 2) Temperature ::,6°C 

3) Sample delivery documentation. 

I) 28 days. preserl'ation not required 
Holding (Chloride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours. preservation not required 

(Nitrate-N)(FI'/\ Mdhod 300.0) 

I) lfsampk n:sull is ·, 10.,,; contaminant 

Blanks rnnc.:enll.ilion and bd\1c.:en LOI) and LO(). 

(Mc1hnd. raiso.: n:sult lo I.()() and !lag .. lJ .. 

h..:ld. 2) lfsampk rc·sull is - !Ox conla111inan1 
Equipment. concentration an<l 2 LOQ flag ··u·· 
Rinsute. etc.) ]) Smnple result <! I Ox contaminant 

concentralion: nn qualitication required. 

I) No qualification if recovery bel\,·ecn 90-
110% 
a) %R<90% !lug dc.:t.::d1,;J rc.:sults ··rand 

LCS 
nondetected results "UJ" 
b) %R>H0% flag detected results "J'°' 
c) %R <10% flag detected results "J" and 
nondetected results "R'' . . 

I) Chloride RPO <18%: 
Lab Duplicate 2) Nitrate RPO < 15%: 

3) Sul late RPD <20% 

Field I) RPO :S 30% when detects for both samples 
Duplicates are 2'. LOQ for water 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L1012735 

Samples Affected 

All ri::quired deliverables were present 
in the data p::ickage. 

Cooler temperatures upon arrival at 
Alpha \\'e re within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
i11tegiil) 11 us 111ui11tuim:d during 
trn11spo11. 

The samples were analyzed and 
prest: rvt:d as per EPA Method 
requirements. 

Nilrah.: . ..:hl111 idc· -ind ,ul i'.ilL' \\1.Tc· 11111 
deteckd in 1hc.: method blanks. 

LCS recoveries were within 
acceptance criteria. 

.·, 

The lab performed duplicate analysis 
on sample GP-l0-16-064-F. The% 
RPDs \\WC within acceptance criteria. 

A tield duplicate was not submitted 
for this analysis. 

7 of 12 
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ameC 
November 2, 20 l O Total and l)issoh ct! :\lctals h~ l SEP.\ ,1cthod <,020. \/7470 \ 

Region I Data Review Worksheet Other lnorganics hy l"SEPA 300.0/.:tlOA ant.I Sl\l 4500:\113-Bll/4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation 4500S2-AD/53IOC/2320H/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) No qualilicalion rct1uired if recovery 
bt:1w1.x:n 40-151 % for chloride. 80-122% for 
nitrate. and 60-140'¾, for sulfate. 
2) If background concentration is greater than MS/MSD \\as performed on sample 

MS/MSD 4:-. the spike concentration qualilication is not GP- I 0-16-064-F. The reco\'eries 
required were within acceptance criteria. 
QualilY only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as 11\:II) 

Compound 
Positive results reported above the LOD but 

All ddcctcd results were reported 
bclo11 the.: LOQ should he considcn.:d 

Qumllilalion 
estimated amt be flagged ··r abm.: th.: 1.0Q. 

l) Appropriate method. Sample GI'- I 0-16-054-F has an 
Ov..:rnll 2) Evaluate any ,mal~ tical problems 11 ith dcvatc.:d Jc1c.:1:tion limits for chlori<lc 

No qualilication 
Evaluation of laboratory results. in tll"dcr to quanti1a1c.: the result ll'ilhin Noni.' · 
Dma 3) E1 aluall: sampling l'rrnrs - lkld thl' calibration range. The rcqul'Sll'J 

11 arrantcd. 

co111a111i11a1ion. ,ample hnld times. 1epo1ting limit 11as not a.:hil'll'll. 

T bl 6 A a e . mmonaa, 1 n e, an u I e ,y tan ar et 0 s ~ - ~ - :, -d S ltid b S d d M h d 4500NH3 BH/4500NO2 B/4-00S2 AD 
Rc"iew 

Acceptance Criteria 
Items 

Complete SDG lile. 
a. Sample data package including case 

Datu narrative. QC dalu unJ raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab ·records .ofsample receipti 
: ' • · [irepamtion-aJ1d anal)'.sis. 

I) Sample custody documentation. 
coc 2) Temperature $6°C 

3) Sample deliYt:ry documcntalion. 

I) 28 days, preserved with H2S04 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(HT) required (Nitrite) 

3) 7 days, presc.:n·c.:d w/ zinc ac\!late and 
NaOH (Sulfide) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl2735 

Samples affected Qualifirntions Bias 

All n:4uire<l delivernbles were present 
in the data PcJ_ckage. 

,. : 

.. ',• . . 
• ' ·. 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
intcgril) 11as maintainc:J during 
transport. 

The samples were analyzed and 
preserved .is per Standard Method 
requirements. 
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November 2, 2010 Total ,mil Dissohc1I :\ktals h~ l "SEP.\ :\lcthod <,020.\/7-'711.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/-'I0A and SM -'500:\'113-Bll/-'500;'.02-ll/ 

Project: Shepley's Hill Landfill Supplemental Investigation .isoosZ-AD/53l0C/23Z0B/25-'0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I l lf sample result is < I Ox contaminant 

Blanks 
co11ccnlralio11 and between LOD and I.OQ, 
raise result to LOQ and tlag ··[J'" 

( Mc::thod. Field, 2) lfsample result is < I Ox contaminant 
Equipment. concentration and 2: LOQ flag --u--
Rinsale. etc.) 

3) Sam pk result 2: I Ox contaminant 
conccnlralion: 110 qualification required. 

No gualification if recovery between 80-
LCS 120% for ammonia. 90-110% for nitrite. and 

75-125% for sullide. 

Lab Duplicate 1 l Rl'D::::20% 

field 1) Rl'D <; :;0% 
Duplicates 

I) No llltalilicalion n:quin.:d it'rccm,T) 
hct11een X0-120'~ .. famrnonial. 85-115'!., 
\nilfi!.:J . a11J ,5-125",, (sulli,k). 
2) ll'had,ground cnnccnlrnlion is grt·aler than 

MS/MSD 4x the spike co1m:ntralion 4ualilica1io11 is nol 
rcquircu 
Qualil~ nnl~ results in the spih:d sample. 
(QualilY rcsulls for samples collected ut same 
location but differing depths as well) 

'Compound 
Positive results reported above the LOO but 

·ouantitation be tow the LOQ should \x: con_sidered . 
estimated and ·be nagged 'T' · 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory resulls . 
Dala 3) Evaluate sampling errors - lidd 

contamination. sample hold Limes. 

/\MEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12735 

Samples affected Qualifications Bias 

No analytes detected in method 
blanks. 

LCS recoveries \I ere within 
acceptance crilcria 

Sample GP-10-16-034-F was 
analyzed in duplicate for nitrite and 
sample (iP-10-16-06.:t-F for ammonia 
and sullidc. The'½, RPDs 1\ere 
within acceptance criteria. 

A tkld duplicate was 1101 submillcd 
l\ir this analysis. 

\ IS s \I ct\: 111:1 l,mneJ 1111 sa111ple ( ii'-
I tl-16-034-F for nitrite and sullidc 
and sample (if>- I 0-16-064-F fo r 
am11Hrnia. The r..:cm <.:ri<.:s 11 ..:re 
1\ ilhin ,1cc..:p1ancc criteria. 

The nitrite result from sample GP-10-
AMEC J qualified 16-054-F was detected and reported 
these ·resu Its with a 

. between the LOO and the LOQ. , · TR (frace level) .E;;timatjort 
These results were J qualified by the 
laboratory. 

rea~on code. 

No anomalies. 

lJ of 12 



amec 
November 2, 2010 Total and Dissohcd .\ktals h) l SEP.\ .\lcthod (,020 .. \/7-P0.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP:\ 300.0/.JIOA und S:\I .J51111\'113-BII/.J500\'O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .J5II0S2-AD/5JI0C/2320H/25.J0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SDCi tile. 
a. Samplt: data packagt: including case 

Data narrative. QC data and nl\l data. 
Completeness h. Shipping and rece iving do1.:uments. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :'S6°C 

3) Sample delivery documentation . 

Holding Times 
28 days. presen ed \\ ith H2SO-I to pH<2 

(I-IT) 

I) Ir sampk resu lt is < I Ox con tam immt 
cotH:entrntion ,ind b.:111een 1,()1) and 1.0(). 

Bl<111ks raise result lo 1.0() ,111d llag .. ll .. 
tl\k1hod . l'icld. 2) Ir sampk result is < I Ox eonlaminant 
Equipmrnl. concentration and ;;,, l .OQ llag ··\ r· 
Rinsale. etc.) 

3) Sample result ;::: I 0:-. contaminant 
conccntrntion: 110 qualilication rcquin:u. 

LCS 
No qualifirntion if recovery bet"' cen 95-
105% (COD) and 90-110% (DOC) 

RPO ~ 20%, RPD _>20% tlag detected re~ults 
Lab Duplicate •. :•-r' and nondetected re·st'1lts "Uf' 

Field RPO S 30% when detects for both duplicates 
Duplicates are :C:01 , li•r wate r 

I) No qualification required if recovery 
between 80-120%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 

MS/MSD required 
Quulil) only results in the spikt:<l samplt:. 
(Qualify results for samples collected at same 
location but ditlering depths as well) 

AMEC .lob No. 780380000.0300.**** 

Laboratory SDG: LI0l2735 

Samples Affected Qualifications Bias 

All required deliverables were present 
in tht: data package. 

Cooler temperatures upon arrival al 
Alpha wen: within a1.:cepta11ce 
criteria. 
Tht: laboratory Sample Receipt and 
Log-in Checklist indicaks that 
sample integrity was maintained 
during trnnsporl. 

Samples 11ere analyzed as per EPA 
and Stm1dard Method requirements . 

(_'()I) and IH Jl' \\CIC thll ckt.:<.:h:d in 
associated method blanks. 

LCS recoveries were within 
acceptance criteria. 

The 'laboratory performed· du.pl icate 
No qualifications analysis for COD and DOC on a 
are warranted. 

_None 
sample from a different SOC.. 

A field duplicate \\·as not submitted 
for th is analysis. 

The MS for DOC was performed on 
sample GP- I 0-16-064-F. The lab 

No qualilications 
performed MS analysis for COD on a 

are warranted. 
None 

sample from a different SDG. The 
recoveries were within acceptance. 
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November 2, 2010 Tot.ii and l>issohcll .\lctals h~ l SEI'.\ \lcthml (,11211.\/7470.\ 

Region 1 Data Review Worksheet Other lnorganics hy l 'SEP.\ 300.0/-tl0A and S:'11 4500:\113-Bll/451111:\O2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tsoosz-AD/SJI0C/BZ0B/25-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) Instrument lt:vel concentrations should be 
less than the linear range. Qualify delt:ctcd 
results with concentrations greater than the The COD result from sample GP-10-
LOD ·-r 16-034-F was detected and reported 

Compound 
2) The reported LOQ should not be below the bet,1een the LOD and the LOQ. 

Quant ital ion lowest IC AL standard concentration. These results wt:re J qualified by the 
3) Positive results reported above the LOD laboratory. 
but below the LOQ should be considered 
estimated and be tlagged ·T 

I) Appropriate method . 
O,·erall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold timt:s. 

T bl 8 T t IS a e oa uspen e 0 I s iy d d S I'd (TSS) b SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sa111pl<.: d.ita p,1d:agc including case 

I ),11 ,1 1w1T,1I i, c. (l( · d:1 1,1 and r;i" data_ 

Compl..:tcness b. Shipping ,111d recei, ing documents. 
c. All lab records or samplt: n:ceipt. 

prcparntinn and anal~ sis. 

I) Sample custody documentation. 

coc 2) Temperatun: -S6°C 
3) Sample delivery documentation. 

Holding Times 7 days from sampling to analysis (HT) 

I) If sample resu It is < 1 Ox contaminant 
concentration :1ml between I 01) and LO(). 

Blanks raise result to LOQ and flag ··u·· 
(Method, Field. 2) If sample result is < I Ox cnntaminant 
Equipment, concentration and ~ LOQ flag ·"LJ'' 
Rinsatc. etc.) 

3) Sample result 2: IOx contaminant 
concentration; no qualification required. 

Lab Duplicate 
RPD <20% llag detected results ·-rand 
nondetected results "UJ" 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI012735 

Samples Affected 

.\II rc·quirc·d ,lc·li,c·r,1hk, l\cTc· 
prcscnt in the d;it,1 pad.agc. 

Cooler tcmpcraturcs upon arrival 
at Alpha ,1crc within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity was 
maintained during transport. 

Samples were analyzed as per 
Standard Method requirements. 

TSS was not detected in 
associated method blank. 

Sample GP- I 0-16-034-U was 
analyzed in duplicate by the 
laboratory for TSS. RPD was 
within acceptance criteria. 

11 of 12 

Qualifications Bias 

AMEC .I qualilied 
these results "ith a 

Estimation 
TR (!race level) 
reason code. 

Qualilic.itions Bias 

.. 



November 2, 20]0 Total and lfasohcd .\lctals hy l SEI'.\ \lcthod @20.\/7470.\ 

Region I Data Review Worksheet Other lnorga nics hy l :SEPA 300.0/-llOA and s,1 4:illll'\113-Bll/-t:i00:\O2-H/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation -t500S2-AD/S310C/2J20H/2:i-t0I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Afrected Qualifications Bias 

Field RPD :S 30% wh,::n detects for both duplicales A field duplicate mis not 
Dupli cates are c::QL for water suhmitted for this analysis. 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
results with concentrations greater than the 
LOD ··r 

Compound 2) The reporlcd LO() should not he hclow 1he TSS was reported as detected 
Quan tilation lowest ICAL standard concentration ahove the LO(). 

3) Positive results reported above the LOD 
but below the LOQ should be considered 
estimated and be flagged --r 

I) /\ppropriall: mclhod. Sample GI'- I0-16-034-ll and has 
Overall 2) Evaluate uny analytical problems with an elevated detection limit due to 

No qualification 
Evaluation of laboratory results. the elevated concentration. The None 
Data 3) Evaluate sampling errors - field requested reporting limits were 

warranl i.!d. 

cnntmninalion. samplt' hold times. not achieved. 

If you have any questions or comments regarding this report , please contact the undersigned at (978) 392-
5339 . 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

./) ' . I/ . v~ -1'~ -
Denise King 
Environmental Chemist 

/\MEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12735 
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Alyson Fortune 
Environmental Chemist 



November 17, 2010 Total .\lctals h~ l SEI'.\ .\lcthotl <,OIOH/7~7I.\ and (,020.\/7~70.\ 

Region I Data Review Worksheet Toe hy l 'SEI'.\ 9060 

Project: Shepley's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I anc.l II Guidance anc.l DoD QSM 

INTRODUCTION 

This data validation report covers nineteen soil samples (including 2 field duplicates) and one water sample 
(rinsate blank) collected on August 17, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer , 
Massachusetts. The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on 
August 18, 2010 and assigned sample delivery group (SDG) number L 1012787 upon receipt. Alpha analyzed 
the samples for target analyte list (TAL) metals using United States Environmental Protection Agency (USEPA) 
Method 6010B/7471A for soils and 6020A/7470A for the rinsate, and total organic carbon (TOC) using USEPA 
9060. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The 
associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Method outlined in Tables 3 & 4. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S e . 1e ampe IS I L" t 
Lab Sample Number 

Ll012787-0I 
LIOl2787-02 
LIOl2787-03 .. 
LIO 12787-04 
LI012787-05 
L 1012787-06 
LI012787-07 
LIO 12787-08 
LIO 12787-09 
LIOl2787-IO 
LI012787-l 1 
LIOl2787-12 
LIO 12787-13 
LIOl2787-14 
LIO 12787-15 
LIOl2787-l6 
LIOl2787-17 
LI012787-18 
LIOl2787-19 
LIO I 2787-20 

/\MEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl2787 

Sample Date 

08/17/2010 
08/17/2010 
08/ 17/2010 
08/ 17/2010 
08/ 17/2010 
08/17/2010 
08/17/2010 
08/17/2010 
08.'17'2010 
08/17/20 I 0 
08/17/2010 
08/17/2010 
08/17/2010 
08/ 17/2010 
08/ 17/2010 
08/ 17/2010 
08/ 17/2010 
08/17/20 I 0 
08/ 17/2010 
08/17/2010 

Field ID Comments 

SP- I 0- I 4-005 
SP- 1.0-14-0 I 0 
SP-I 0-1 4-015 
SP- I 0-14-020 
SP- I 0-14-023 
SP-10-14-027 
SP-10-14-030 
SP-10-14-031 
SP- I 0-14-0'.>5 
SP- I 0-14-040 
SP- I 0-14-044 
SP-10-14-046 
SP- I 0-14-055 
SP- I 0-14-060 
SP- I 0-14-070 
SP- 10- 14-075 
SP-10-14-080 MS/MSD 
SDUP-081710 Field Duplicate of SP- I 0-14-030 

SDUP2-08 I 7 I 0 Field Duplicate of SP- I 0-14-055 
RB2-08 I 7 l 0-U Rinsate Blank 
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November 17, 2010 
Region I Data Review Worksheet 

ame~ 
Toi.ii \lctals h) l'SEI' .-\ :\lcthod <,0IOB/7~7I.\ anti M20.\/7~70.\ 

TO(' hy l'SEI'.\ 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier 1 ancJ II Guidance ancJ DoD QSM 

T bl 2 S a e . ampe a us I St t 

Data Validation 
Matrix Preservation 

Sample Receipt 
Laboratory 

Level Temperature 

Data Quality 
One sample cooler was Alpha Analytical 

Review using Soil and As required by 
Automated Data Aqueous method 

received on 08/ I 8/20 I 0 8 Walkup Drive 

Review (ADR) 
at a temperature of 3°C. Westborough, MA 01581 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T a e arfe tA na1ytc IS eas "' L' t M t I b USEPA 6010B/7471A an d 6020A/7470A 
Review 

Acceptance Criteria Samples Affected Qualifications 
Items 

I) Complele SOC, lilt.: . 
a. Sample data package including 

case narrative. QC data and 

Dala 
raw dala. 

h. Shipping and receivi ng 
L\Hnpk1..:11ess 

dm:un1<:nls. 
c. All lah records of srnnple 

receipl. prq1arnlio11 and 
anal~·sis. 

I) Sam pk custod) docu1m:ntalion. 
2) Temperature ::o(,°C for soi ls. 

coc 3) Aqueous sample pn:sern:d lo 
pH<2. 
4) Sample <lclil'.:r) <locu111ent..1tion. 

'• 

I) 180 days from sampling to 
Holding Time analysis 

2) Hg - 28 days to analysis 

AMEC .lob No. 780380000.0300.**** . 
Laboratory SDG: L101278T 

/\II required dcli,·crahks were prcsenl 
in 1hc da1<1 package. 

Cooler lcmpcrnlun.: upon arrival at 
Alpha 11as \\ ithin ncccptance crilcria. 
Rinsmc sample \\ as p1 ,·served II ilh 
IINO; Lo pll .,.-2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indic.1tcs that 
sample integrity was maintained 
during transpprt. . . . ·-· . . .. 

: 

The samples \\ere analyzed within 
holding time. 
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SDC Number 

LI0l2787 

Bias 
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amec 
November 17, 2010 Total .\lctals h) l'SEPA .\lcthod <,0I0B/7~7I.\ and <,020.\/7~70.\ 

Region I Data Review Worksheet Toe hy l'St:P.\ lJO<,o 
Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) E\'aluatc do\\'n to th1e LOD. 
2) If sample result is <lllx 

Blanks contam inant 
(Method, concentration: tlag .,u•· 
Field, 3) Sample result 21 Ox contaminant 
Equipment. concentrntion: no 
Rinsatc. de.) qualilication n::quircd. 

Luboralor~ 
I) LCS acceptance limits 80-120'}.,_ 

Control 
method requirements (El'.'\ Method 

Sample/ 
6010/6020/7470) 
a) %R<80% flag detected results 

Laboratory ··rand nondctected results '·Ur 
Control 

h) ¾R> 120%, flag detected results 
Sample ~~ J" 
DtAplicate 

c) %R < I 0% .flag detected-resu I ts 
(LCS/LCSD) . 

"J" and nondetected results ''.R'" 
Recovery-

Qualify all associated s~mples. 

I) RPO ~ 30% (waters); ~ 50% 
(soils) 
a) lfexceeds RPI) limit: J qualih· 

Fi..:ld detects. Li.I qualify non detects. 
Duplicate 

b) lfone result> LOQ and other 
RPD 

ND: .I-detections, UJ qualify non 
detects 

2) ± LOQ for results~ 5x the LOQ 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 12787 

.. 

Samples Affected Qualifications Bias 

Total cukium (25.7 r1g/L). total iron The associated sample 
( HJ.3 µg/L). total manganese (0.24 concentrations were more than 10 
µg/L), and total zinc (2.12 r1g/L) \\·ere times the hlank concentrations; 
detected in the method blank therefore, data usability is not 
associated with the analysis of RB2- adversely at'teckd by the blank 
081710-U from this SDG. results, with the following 

exceptions: 

Total antimony (0.2 mg/kg). total AMEC lJ qualilied the detected 
calcium ( 1.9 mg/kg). total chromium total antimon) from sampks 
(0.049 mg/kg). and total manganese SDUP-081710. SDUP2-08 I 7 I 0, 
(0.032 mg/kg) \\ere detected in the SP-10-14-005. SP-10-14-010. SP-
method blank associated with the 10-14-015. SP-10-14-020, SP-10- High 
analysis of soil samples from this 14-023. SP-10-14-027. SP-10-14-
SDG. 030. Sl'-10-14-035. SP-10-14-

040, SI'- I 0-14-044, SP- I 0-14-

Total aluminum (5.65 µg/L). total 046, SP-10-14-055, SP-10-14-

arsenic (0.37 µg/L). total calcium 060, SP-104-14-075. and SP-10-

(62 .5 r1g/L). total chromium (0.33 14-080 \\·ith a B (contamination 

µg/1.). total copper (0.21 pg/L). total in the method blank) reason code. 

iron (_10.7 flg/L). total 111a11g,111csc (0.2 
pg!L). total potassium I I X.6 fig/I,)_ The rinsatc hlank was nnt 
and total ,1inc I 5.68 pglL) ne rc qualilicd Lim: to lhc mc1lmd hlank 
dc·h:etc·d in rinsalc· RBl-081710-l 1 C\lllL'Clltl',Jt io11s . 

The LCS recoveries ,H:rc within 
acc1:pta11cc limits. 

. , 

. 

Samples SDUP-081710 and SDUP2-
081710 were collected as field 
duplicates of samples SP- I 0-14-030 

AMEC .I 4tmlitied the total 
and SP- I 0-1.:1-055. n:spcclil cly. The 
RPDs for analyles detected abO\e the 

rnlcium lh1n1 sumph:s Sill ii'-
Non-

LOQ were within the acceptance 
081710 and SP- I 0-14-030 with 

Directional 
criteria with the following exception: 

and E (poor agreement bct\\Cen 

total calcium had an elevated RPO of 
duplicates) reason code. 

I 06% between SDUP-081710 and 
SP-10-14-030. 
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Region I Data Re\·iew Worksheet TOC hl l'SEP,\ 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I J MS/MSD acceptance limits are 
80-120% (QAPP-Workshcel 12-
11 ). 
2) Qualify results in the hatch or of 
similar type. 
3) If background concentration is 
>4x spike concentration 

MS/MSD qualitication is 1101 required 
Recover: al Recoveries <10'¼, .I quality 

detects. R quality non detects 
h) Recoveries <80% tlag detected 
results ··rand nondetected results 
" UJ" 
c) Recoveries >120%, flag detected 
results --r 
4) RPD ~ 20%, 

1) Acceptance limits are 75-125%. 
21 Qualil~ results in the batch or of 
similar 1~ rc. 
311 f background concentration is 
-4:x spike eu1ic,n1rn1ion 

l'nst qualilicatio11 is 1w1 required 
Digc~tion a I Rc..:01 cric·, IU"u.l qualil~ 
Spike (l'DS) detects. R qualil~ non detccls 

bl Recoveries < 75% lfag di.:tcclcd 
results --J-- anJ non<lct.:Ucd rcsulls 
--ur 
cl Recoveries > 125% flag detected 
results "J" 

I) Once per digestion batch (EPA 
60QO series) 

Serial : 2) :::;i0% for. an~lytes wi_th . 
Dilution concentration >50 times LOQ 

3) %0> I 0% flag detected results 
··r 

I) Instrument level concentrations 
should bc k" 1h:111 the lin.:.ir 
dynamic range (LOR). 
a) Qualify detected results with 
concentrations greater than the LOR 
··r 

Compound 2) The reported DL (LOQ) should 
Quantitation not be below the lowest !CAL 

standard concentration. 
a) Positive results reported above 
the LOO hut below the LOQ should 
be considered estimated and be 
flagged --r 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12787 

Samples Affected Qualilications Bias 

Total aluminum ( I 060%/944°1.,). total 
antimony (43%/47%). total arsenic 
( 138%179%), total inm The background com:entrations uf 
( 4020'1/c,12360'%). total magnesium all analytcs that arc outside 
(284%1165%). total manganese QAPP-specified limits were either 
(189%/142%1. and lotal potassium more than 4x tht: spike 
( I 65%MSD) recoveries in the conct:ntration or not detected with 
MS/MSD performed on sample SP- the following exceptions: Norn:: 
10-14-080 were outside lhe ()APP 
spccitied limits. AMEC previously U qualified the 

detected total antimony from 
Total mercury ( 134%MS) recovery in sample SP-I 0-14-080 and has not 
the MS performed on sample RB2- further qualified the results. 
081710-ll \I as outside the ()APP 
specilkd limit 

·1 h, l'DS perlill'm,d on sample SI'-
111-1-l-OXO had 1c·c111c·1ic·, 11i1hi11 
acceptance limits. 

The- %bs for the SD performed.on . . · 
SP~I0-14-080 were within acceptance .. , .. 
limits. 

The laboratory .I qualified metal AMEC J qualified these metal 
results detected between the LOD and results with a TR (trace level) Estimation 
the LOQ. reason code. 



amec 
November 17, 2010 Total "dais h' l SEP,\ :\lcthod <,0I0H/7-'7I.\ a11d 6020.\/7-'711.\ 

Region I Data Review Worksheet TOC hy l'SEP.\ 90<,o 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

1) Appropriate method. 
O,·erall 2) Evaluate any analytical prohlems 
Evaluation nf \\'ith laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Organic Carbon (TOC) by USEPA 9060 
Review 

Acceptance Criteria 
Items 

Comrlete SDG tile. 
a. Sample: data package including case 

Data narrative. QC data and rm, c.luta. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt. 
prcpurntion and analysis. 

I) Sample rnstody c.locu111c111.Jtin11. 
(.'()( ' 2 l Tcmpcrntun: ~6°(_' 

3) S,11nplc ddi1cr~ doc.:umc111a1ion. 

I) Aqueous samples 28 c.lays from sampling 

1 lolding Times 
to analysis. pn::scrvec.l \\ ith I 12SO➔ lo 

pH<2 
(IIT) 

2) Soil samples 28 days from smnpling to 
analvsis 

I) If sample result is < I Ox contaminant 
concentration and between LOD. and· LOQ, 

. Blanks -raise result to LOQ-and tlag "U" . . · 
(Method, Fiela'. · 2) lfsampl~ result is < I Ox contaminant 
Equipment, concentration and 2: LOQ flag .. U'' 
Rinsate, etc.) 

3) Sample result ;c: l Ox contaminant 
concentration; no qualification required. 

St,111durd 
Nn qualilicatinn ii'rccowr) bc:111ccn 75-

Reference 
material (SRM) 

125% 

25% s;RPD, RPD >25% flag detected results 
Lab Duplicate 

"·J" and nondetected results ··ur 

Field RPO :S 50% when ddects for both duplicates 
Duplicates are :>:QL for soil 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI012787 

Samples Affected 

All required deliverables ,,ere present 
in the data package. 

Cook:r tempcratun: upon arri, al al 
,\ lpha 11 as \\ ithin accL'plancc crill'l'i,1. 
·1 he l~borator~ Sampk Receipt .inc.l 
I.Pg-in Chcdli,1 i11dic ,11c, 1h,11 
sample inlegrity \\as mai111ai11cd 
during lransport. 

Samples 11crc anal)zcc.l as per EPA 
Method requirements. 

.. 

TOC was riot detected in associated 
preparation blanks. 

SRM rccmcr~ 1v.1s within acceptance 
criteria. 

Sample SP-I 0- 14-010 was analyzed 
in duplicate by the laboratory. The 
RPDs \\ ere within the control limit. 

A field duplicate was not submitted 
for this analysis. 
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Region I Data Review Worksheet 

'I otal :\lctals hy l SEI'.\ :\let hod (,0 I 0B/7-'71. \ i1ml <,0211. \/7-t71U 

TOC hy l 'SEI'.\ 90(,0 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance C riteria Samples Affected Qualifications Bias 

Items 

I) No qualilication n:quired if recover) AMEC J qualilicd 
bet\\'een 75-125%. 

A MS was performed on sample SP-
the TOC result for 

2) If background conci:ntration is grealt!r than rcplicatc I from 
4x the spike concentration qualification is not I0-14-080. The reco\'er) was high in 

sample SP-10-14-
MS/MSD required the lirst replicate at 126%. The 

080 with a Q (MS 
lligh 

Quality only results in the spiked sample. 
second n.:plicate was within 

reco,·ery outsidt: 
(Qualify rcsul1s for samples collected at same 

acceptance criteria. acceptance crilcria) 
location bul differing deplhs as \\'ell) reason code. 

Compound 
Positive results reported above the LOD but 

All TOC results wen.: r1:porlcd at or 
belo\\' the LOQ should be considered 

Quantitation 
estimated and be !lagged ·-r slightly above the LOQ. 

I) Approprialc melhod. 
O\'erall 2) Evalua1c any analytical problems II ith 
E\'aluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times . 

If you have any questions or comments regarding this report , please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

•, ~$';~ ~ 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000 .0300. **** 
Laboratory SDG: LI0l2787 
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Alyson Fortune 
Environmental Chemist 



amec· 
Novcm bcr 5, 20 IO Total 11ml Dissoh cd '1ctals h~ l SEl'A ,1c1hotl (,020.\/7~70.\ 

Region I Data Review Worksheet Other lnorganics by l 'SEl'A 300.omoA and Si\l ~S00:\ll3-Bll/~500:\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~soos2-,,\D/5310C/2320H/25~0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
August 19, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on August 19, 2010 and 
assigned sample delivery group (SDG) number L 1012830 upon receipt. Alpha analyzed the samples for the 
following : total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 23208; chloride, sulfate, and nitrate using 
USEPA Method 300.0; chemical oxygen demand (COD) using USEPA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 
SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1 . The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o. 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S e 1e amoe IS I L' t 
Lab Sample N~mber Sample Date 

U0l2830.0l/02 .. .. 08/l 9/2010 
LIO 12830-03/04 08/19/'.!010 
L 1012830-05/06 08/19/2010 
LI0l2830-07/08 08/19/20 I 0 
LIO 12830-09 08/ 19/2010 

Tabl 2 S I St e amp e atus 
Data 

Validation Matrix Preservation 
Level 

Data Quality 
Review using 

As required by 
Automated Aqueous 

method 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 12830 

Field ID -Comments ·. . . 
GP-to~! 6-074-F/U MS/MSD .. 

•, 

GP-10-16-084-F/U 
GP-I 0-16-094-F/U 
DUP-081910-F/U Field Duplicate of GP-I 0-16-084-F/U (Metals only) 

RB2-0819 l 0-U Rinsate Blank 

Sample Receipt SDG Laboratory Temperature Number 

One sample cooler was 
received on 08/ 19/20 I 0 

Alpha Analytical 

at a temperature of 
8 Walkup Drive L10128~0 

3.6°C. 
Westborough, MA 0 15 81 

I of 12 



November 5, 20)0 Total and Di.~sohctl .\lctah hr l SEP.\ .\lcthotl <,11211.\/7 .. 70,\ 

Region I Data Review Worksheet Other lnorganics hy lSEl'A J00.0/ .. IOA anti S\l .. S00\'113-RII/_.S00\'02-H/ 

Project: Shepley's Hill Landfill Supplemental ln\'estigation .. :'iOOS2-.\D/:'iJIOC/2320B/2S .. OD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Tota and Disso ved Metals by USEPA 6020A and 7470A 
Review 
Items 

Data 
Completeness 

coc 

Acceptance Criteria 

I l Complete SDG tile. 
a. Sample data package including case 

narrative. QC data and raw data. 
h. Shipping ancl receiving clocumcnls. 
c. All lab records of sample receipt. 

preparation and analysis. 

I) Sample custody documentation. 

2) Tc111peratun: '.::6°C for soils. 
3) Aqueous sample prcscr\l:d to p11<2. 
4) Sample delivery documentation. 

l)Aquenussample IK0daysif 
1 lolding Time prcs, rn::d lo pl l·<Z 

Blanks 
(Method, 
Field, 
Equipment. 
Rinsate, etc.) 

2) I lg - 28 t.lays to analysis 

I) E11aluate dciwn to the LOO'. 
2) 1 r sampk n::sult is < 1 Ox cunlaminalll 

concentration; flag ··LJ'' 
3) Sample result 2'.IOx contaminant 

concentration; no 
qualification required. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12830 

Samples Affected 

All required deliverables were present 
in the data package . 

Cooler temperatures upon arrival at 
Alpha \\'ere within acceptance criteria. 
Samples were preserved \I ith HNO) to 
pl·1<2. 
Thi: Chain ofCustod~ is intact. 
1'11e laborator) Sampk Receipt and 
Log-in Checklist indicates that sample 
intcgril) was maintained during 
transport. 

l"he samples \\ere analyzed within 
holding timi: 

Dissolved calcium (25 .7 µg/L), 
dissolved iron ( t0.3 µg/L) , dissolved 

, manganes~ (0.24 .µg/L), and dissolved 
zinc (2: I 2 pgiL) were detected in the · 
method blank associated with the 
analysis of samples from this SDG. 

Total calcium (14.4 µg/Ll . total 
chromium ((U5 pgll.) . !(ital c<•pper 
(0.13 ~1g/L). total iron ( 17.6 µg/L), and 
total manganese (0.23 µg/L) were 
t.letected in rinsate RBZ-08I910-U. 

2 of 12 

Qualifications 

The associated sample 
com:cntrnt ions \\ ere mori: 
than IO ti111..:s th, blank 
concentrations: lhi:n.:li.lrc. 
data usahility is not 
adversely al'lccted by the 
blank results \I ith the 
following exceptions: 

· AMEC U qualitied the · 
detected .dissolved zinc · · 

· results ·froni samples DUP-
081910-.F, Ul'-10-16-074-.F, 
GP- 10-16-084-F. and GP-
I 0-16-094-F with a B 
(contamination in the 
method blank) reason code. 
i\Ml-:C LI quulilil:d th..: 
detected dissolved 
chromium result from 
sample GP-10-16-074-F: 
and the dissolved copper 
results from samples DUP-
081910-F. GP-10-16-074-F. 
and GP-10-16-084-F with 
an F lcontamination in the 
equipment rinsale blank) 
reason code. 

Bias 

High 



amec,~ 
November 5, 2010 ·1 otal and l>issoh cd \lctals hy l SEP.\ :\lcthod (,0Z0.\/7-'70.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEP.\ .rn0.0/410.-' and S:\I 4SO0~ll3-Hll/4S0ONO2-H/ 

Project: Shepley's Hill Landfill Supplemental lnnstigation 4S00S2-AD/S3t0C/2320B/2S40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Laboratory I) LCS acceptance limits 80-120%. 
Control method requirements (EPA Method 
Sample/ 60 I 0/6020/7470) 
Laboratory a) %R<80% flag detected results 'T 
Control and nondetected results "UJ" 
Sample b) %R>l20% flag detected results --r 
Duplicate c) ¾R<\0% llag detected results --r 
(LCS/LCSD) and nonclctected results ··re 
Rt:covery Qualify all associatt:d su111pks. 

I) RPO ~ 30% (11aters): ~ 50% (soils) 
a) If exceeds RPO limit: J quality 

Fidd dt:tec\s. UJ qualify non detects. 
Duplicate 

h) Ir one result ;.; LOQ and pt her ND: .I-
Rl'D 

detections, U.1 qualit~· non detects 

2) ± LOQ for results ~ 5x the LO() 

I l r--.,s 'I\IS[) ill'l'l'l'i,llll'l' li111its ,Ill' XO-
120'~0 (()Al'l'-Wo1kshcc·t 12-1 ). 
2) Qualil~ results in the hatch or ol' 
similar t~ pc. 
3) If background ..:011..:rntration is '" ➔ X 

spike concentration q11alilicatio11 is not 

MS/MSD 
required 
a) Recoveries < 10% .I quality detects. R 
quality non detects 

. . b) Recoveries <80% tlag detected 
·results ")" and nondetected results "LJJ" 
c) Recoveries·;;, 120% flag detected 
results ··r 
4) RPO ~ 20% 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12830 

Samples Affected Qualifications Bias 

The LCS recoveries were within 
acceptance limits. 

Sample DUP-08 I 910-U/F was 
collected as the field duplicate of 
sample GP-10-16-084-U/F. The RPDs 
\\en.: 11 ithin accept,Hll:e criteria for 
unulytes detected above lhe LO(). 

The hackgrouml 
conu:n1rn1io11s or all 
analytcs that are outside 

Tot,il .irsenie ( 124'!•uMSJ. Iola! cakiu111 
Q/\Pl'-spccilkd limits m.:n: 
11101-..: than '-Ix the spike 

( 17_,"'11 1156°-1<,) . tolal iron conc·c11tra1inn II ilh the 
(II 5IJ'\o-X70'}u) . total 111,111ga11cse follo11 ing exceptions: 
( 142'½,/ I 2!!'¼,). Iota! potassium 
( 132'/•i,/ 121 '%) and total sodium 
( 126'!,.MS) 1eco\l:ries in the r--.lS;MS() AMl ·'. C .I q11alilied the total 

pcrfonm:d on sample GI'- I 0-16-074-ll arsenic. total manganese. 

\1ere outside the ()APP specified limits . total potassium and total 
sodium results from sample 

1-ligh 
GP-10-16-074-ll with a Q 

Dis,mll'ed arsenic (123%MS). dissolwcl (MS/MSD rcw\ .:ry 1101 
calcium ( l 55%/147%). dissolved iron ~vithin control) n:ason cod_e, 
( 840%J6 I 0%), dissolved manganese · 
(1~4%/122%), dissolved pot~ssiuin 

AMEC J qualified J.he .. (125%MS); and dissolved soditim 
(130%MS) recoveries in the MS/MSD dissohcd arsenic, dissolved 

performed on sample GP- I 0-16-074-F manganese, dissolved 

were outside QAPP-specified limits. potassium and dissolved 
sodium results from sample 
GP-10-16-074-F with a Q 
(MS 1MSD recmcr~ not 
within control) reason code. 

3 of 12 



November 5, 2010 Tot,11 and l>issohed ,1ctals hy l SEP.\ ,1c1hoc.l C,020.\/7-HO.\ 

Region I Data Review Worksheet Other lnorganics h~ l"Sl-:I',\ 300.0/-UOA and s,1 .. 500",113-IUl/ .. 500:-0.02-IJ/ 

Project: Shepley's Hill Landfill Supplemental Investigation _.500S2-,\D/5310("!2320IJ/25_.0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Acceptam:e limits arc 75-125%. 
2) Qualil": results in the batch or of 
similar type. 
3) If background concentration is >4x The background 

Post 
spike concentration qualification is not The PDS recoveries were within concentrations of all 

Digestion 
required acceptance limits. except for total iron analytes that are outside 

None 
a) Recoveries <10% J qualify detects. R ( 168%) and total manganese (240%) on QJ\PP-spccitied limits \\ere 

Spike (PDS) 
quality non detects sample CiP-10-16-074-U/F. more than 4x the spike 
b) Recinerics <75% llag detected concentration. 
n:sults ··rand nondetected results ··ur 
c) Recoveries >125% flag detected 
results ··r 

The %D for the SDs pcrlc1r111cd on 
AMEC J qunlified the 
detected totnl copper. total I) Once per digestion ball:h (El' A 6000 samples (il'-10-16-074-U/F m;rc iron. total magnesium. total 

Serial 
series) within acceptance limits with the manganese. and total nickel 

Dilution 
2) :510% for analytes with concentration following exceptions: total copper results from sample GP- I 0- None 
>50times LOQ ( I 1%). total iron (13%). total 16-074-l I with an A (SD% 
3) %D> IO'¼, llag d.:ti.:ch:<l ri.:sults ··r magnesium ( I I%). total manganese diffi.:rcm:e 110111i1hin 

( 11°-:,). ,mcl total nickel ( I I%) . control limit) reason code. 

I) Instrument le, cl rn11cc11lrations 
slwuld be: kss 111,111 lh,· linea l' d~n,1111ic: 
rnngc (Ll)l{J . 
a) QualilY <lclcctcd results 11i1h AMIT J qualilicd thi.:se 
concentrations greater than the LDR 

The laboratory .I qualifo::tl metal n.:sulls 
ri.:sults II ilh a TR (trace 

Compound --r le, el) reason cotlc. unless 
Quantitation 2) The rcportetl [)L (LOQ) should not detected hct11cc11 the LOD and the 

thi::y were prt:\ iously ll 
1-:stimation 

bi:: below the lowest ICAL standard LOQ. 
qualilie<l due to blank 

concentrntion. contamination. 
a) Positive results reported above the 
LOD but helow the LOQ should be ,• 

considered estiniated and be flagged "·r 
. . ... 

Samples GP- I0-16-084-U/F nnd DU P-
I) Appropriate method. 081910-F/U have elevated detection 

Overall 2) Evaluate any analytical problems limits for all analytes due to the 
Evaluation of with laboratory results. dilutions required by the high No qualification warranted. None 
Data 3) Evaluate sampling errors - field concentrations of target analytes. The 

contrnninatinn. sample hold times. requested reporting limits 11crc not 
achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L 1012830 
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November 5, 2010 Total ,ind Dissohcd :\lctals h) l SEP.\ .\lcthod (,020 .\/7-170.\ 

Region I Data Review Worksheet Other lnorg,rnics by rsEPA Joo.omo.-1 and S:\I -1500:\'113-811/-1500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-Al>/5JIOC/2320ll/25-I0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG Iii.: . 
,1. Sample data package including case 

Data narrative, QC data and rm" data. 
Completeness b. Shipping and receiving documents. 

c. All lab records or smnple rect:ipt. 
preparation nnd analysis. 

I) Snmplc custody doi:umcntalion. 

coc 2) Tempernture :S6°C 
3) Sample delivery documentation. 

llolding Times 14 days. preservation 1101 required (Standard 
(HT) Method 23208) 

I) If sample result is< 10:-: eo111ami11u111 
co11cc:111rn1io11 and bc111ee11 I.OD and LO(). 

Blanks raise resull In U)(_) anti llag ··u·· 
( Methot!. Field. 2) lfsampk resull is < 10:,: co111.imina11t 
Fquip1nrnl. cn11ecnl 1·a1 inn ,111d · I 0() lb~ ·· J , .. 
Ri11 ~;11.: . etc./ 

3) Sam pk r~·sull ::: 1 IJx contaminant 
co11c.:111ra1ion: 110 4unlilkation n:4uired . 

No qu.:ililicalion ifr~·covcr) between 80-
115% 
a) %R<80% tlag detect.:d results ··rand 

I.CS nondetect.:d results ·'Ur 
b) %R > 115% tlag detected resulls '"J'" 
c) %R <.10% !lag detected results ·-rand 
nondetected results "R" 

: . 

4% ~RPD, RPD >4% tlag detected results '-J" 
Lab Duplicate and nondetected results "UJ"' 

Field RPD :S 30%, when di:tects for both duplicates 
Duplicates are 2:QL for water 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 12830 

Samples Affected 

All required deliverables were present 
in the data pnckage. 

Cooler temperatures upon arrival al 
Alpha were\\ ithin acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates th.it 
sample integrity was maintained 
during lransport. 

Samples 11ere analyzed as per 
Standard Method requirements. 

·1 nlal alkalinity II as 1101 dett:ctt:d i11 
preparation blank 

LCS recovery was within acceptanc.: 
1.:ri11.:1 ia. 

.. 

The laboratory performed duplicate 
analysis on a sample from a different 
SDG. 

A lie Id duplicate \ras 1101 submilled 
for this analysis. 

5 of 12 

Qualifications Bias 

.. 

No qualifications 
warranted. 

None 



amec-.. 
November 5, 2010 Total and DissolHd \lctab h~ l'SEI'.\ \lcthud 6tl20.\/7.t7tl.\ 

Region I Data Review Worksheet Other lnor~anics h~ l'SEP..\ 300.0/410..:t and Si\l .tS00!\113-IUl/4S0O'iO2-R/ 

Project: Shcpley's Hill Landfill Supplemental Investigation .tS00S2-.\D/S3I0C/2320H/2S-t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) No qualification required if recover) 
between 86-1 16%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
%R< 86% flag detected results '·rand 

MS was pcrformcJ on a sampk li'om 
MS/MSD nondetected results ··ur 

%R > 116% flag detected .results ··r a tlit'li:n.:nt SDG. 

%R<l0% flag detected results ··rand 
nondetectcd n:sults -- R•· 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as \\ell) 

Compound 
Positive results n:portt:d above the LOD but I owl alkalinity II as deteded in all 

Quantitation 
below the LOQ should be considered associated smnples al concentrations 
estimated and be !lagged ·T above the LOQ of 2.0 mg/L. 

I) Approp1 iatc n1<:thod. 
(hcrall 2) li1.il1mh: any anal~tical problems 11ith 
L, aluatinn nr lahnr,1tor~ n:su lts. NP i\ll(llll:11 ics, 
Data 3 J h aluatc sampling crrors - licld 

co111a111i11ation. sample hold times. 

T bl 5 N' a e 1trate, Chi "d on e, an u ate d S If iy . b USEPA 300 0 
Review 

Acceptance Criteria 
Items 

Complete (mG file .. 

:Data 
a. ·samP.le data package i_ncluding case 

narrative: QC dater and raw data. 
Compklcm:ss b. Shipping a1iu rccci\'ing ducu111c11Ls. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample rnstod) dornmcntation , 
coc 2) Temperature :<S6°C 

3) Sample delivery documentation. 

I) 28 days, preservation not required 
Holding (Chlmide, Sulfate) (EPA Method 300.0) 
Times (IIT) 2) 48 hours, preservation not required 

(Nitrate-N)(EPA Method 300.0) 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIOl2830 

Samples Affected 

.. , 

. . All reqtilred deliverables were present 
in the data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
crit,.;1 iu . 
The laborutory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 
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Qualifications Bias 

No qualifications 
None 

\I arrnnted. 

Qualifications Bias 

.. 
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November 5, 20]0 Total and Dissohctl :\lctals h) l SEP.\ .\lcthml <,0Z0.\/7.J711,\ 

Region I Data Review Worksheet Other lnorganits hy l'SEP.-\ 3110.0/410.4 and S:\I .J500:\'ll3-Bll/4500l\02-H/ 

Project: Shepley's Hill Landfill Supplemental lm·estigation .J500S2-,\D/5310C/Z3Z0B/25.J0I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Ir sampk result is < I Ox wntaminant 

Bhrnks concentration and bct\1ccn LOD and LOQ. 

(Method. raise result lo LOQ and flag '•lJ" 

Field. 2) If sample result is < !Ox contaminant 

Equipment, concentration and ;;:: LOQ tlag ·•u--
Rinsate. etc.) 3) Sample result ;;:: I Ox contaminant 

concentration: no qualilication required. 

I) No qualification if recovery hct1\ ecn 90-
110% 
a) %R<90% llag detected results ··rand 

LCS nondetected results "UJ" 
b) %R > I 10% flag detected results ··r 
c) ¾R < I 0% tlag detected results ··rand 
nondctcctc<l n:sults --R·· 

I) Chloride Rl'D < 18%: 
I .ah Duplicalc 2) Nitrate RPD < 15'½,: 

3) Sulfate RPD <20% 

Ficld I) RPD ~- ~0°,, \\hen dclccts li,r hoth s:1111rks 
Duplit:alcs arc ::: I .( H.) for \\ ,ilct 

I) No qualilic,1tio11 requi red ii' rcrnvcr) 
between 40-151 % for chloriJc, 80-122'% for 
nitrate, and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualitication is not 
required 
Qualify only results iti the spiked sampie. 

. . ., (Qualify results ·ror sample5 collected. at same 
lncnti(lll hut diftering derths ns well) 

Positive results reported above the LOD but 
Compound 

below the LOQ should be considered 
Quantitation 

cstinwt..:J anJ bi: lhiggcd --r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC .lob No. 780380000.0300. **** 
Laboratory S DG: LIO 12830 

Samples Affected Qualifications Bias 

Nitrate. chloride and sulfate were not 
detected in the method blank 
associated \I ith the analysis of 
samples from this SDG. 

LCS recoveries were l\ithin 
acceptance criteria, 

The laboratory performed duplicate 
analysis on sample (iP-10-16-084-F. 
The '\·i, RPl>s \\'ere within acceptance 
crilcria. 

.'\ licld d1q1licail' \\as not s11h111itkd 
li>r this anal:- sis. 

MS/MSD was performed 011 sample 
GI'- I U-16-084-1-'. Tht: rec01 eri.:s 
were within ?eccptan_ce criteriu. 

.. .. 

The sulfate result from sample GP-
AMEC J qualified 

10-16-084-F was detected and 
n:porlcd bet\\'ccn the LOD and the 

these results with a 
Estimalion 

UH.). l hc·s..: rcsults 11crc J qualilicd 
TR (t1·,1cc IL·\ d) 

by the laboratory. 
reason code. 

Samples GP-10-16-074-F and GP-10-
16-094-F have elevated detection 
limits for chloride in order to No qualification 
quantitate within the calibration ·warranted. 

None 

rungc. The n:qucsteJ reporting limits 
were not achieved. 
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November 5, 2010 Total and Dissohcd :\lctals hy l SEP.\ :\lcthod <,020.\/7-P0.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/.H0.4 irnd S:\I 4500~113-Rll/.t500~02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-,\D/5310C/2320B/25.t0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 6 A a e . mmoma, I fl e,an u I e ,y an ar e 0 s - - -d S lfid b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Compk:t<.:: SDG lile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab n:cords or sampk: rcn:ipl. 
preparation and am1l~ sis. 

I) Sample custody documcnlalion. 
coc 2) Temperature «;6°C 

3) Sample delivery documentution. 

I) 28 days. prcscncd with 1-12SO.t lo pl 1<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(I-IT) required (Nitrite) 

_,) 7 da) s. prescn etl \\/ zinc acetate and 
NaOI I (Sullidc) 

I) Ir sample result is <10:s. rnntaminanl 
conccnlralion and hct wccn U JI) and 1.0(). 

Bl.ink, 1.1isc· n:,ult Ill l.l )() ;111d llag ··[ :·· 
I Mel hotl. Field, 2) If sample result is< I Ox con1ami1w111 
Equipmrnl. concentration and 2 LOQ llag ··u·· 
Rinsatt:. t:lc) 

31 Sample result 2 I Ox con1ami11un1 
conccntralion: no qualilicalion rcquin.:d. 

No qualification if recovery between 80-
LCS 120% for ammonia. 90-1 I 0% for ni1ri1e. and 

75-125% for sulfide. 

. . 
C 

, .. . . .. . ' 
Lab Duplicate I) RPD,-;20% 

Field 1 l RPO<: :;0% 
Duplicates 

I) No qualification required if recovery 
bet\\ een 80-120% (ammonia), 85-115% 
(nitrite), and 75-125% (sulfide). 
2) Ir background concenlration is greater than 

MS/MSD 4x the spike concentration qualiflcation is not 
required 
Quality only results in the spiked sample. 
(Quality results for samples collected at samc 
location but differing depths as well) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12830 

Samples affected Qualifications Bias 

All required delivernbles were present 
in the data package. 

Cooler temperatures upon arrival al 
Alpha \\ere within acceptance 
criteria. 
The luboratory sample receipt and log 
in checklist indicates that sample 
integrit) was maintained during 
transport. 

The samples were analyzed and 
preserved as per Standard Method 
requm.:1m.:nls. 

No anal) lcs dc:tcctcd in method 
bl,1111i.s. 

LCS recoveries were \\"ilhin 
m;ccplancc cri le ria 

Sam pie GP- I 0-16-074-F .was 
analyzed in duplicate for aninii..mia 

.. ; 

and sampk GP- I 0-16-09.i-F for 
sulfide and nitrite. The % RPDs were 
within acceptance criteria. 

A tield duplicate was not submitted 
illl' this anal) sis. 

MSs were performed on sample GP-
I0-16-074-F for ammonia and sample 
GP-10-16-094-F for sulfide and 
nitrite. The recoveries were within 
acceptance criteria. 
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November 5, 2010 Total and UissolHtl \lcti1ls h~ l SEP.\ \lcthod (,020.\/7-PO.\ 

Region I Data Review Worksheet Other lnor~anics hy l "SEPA 300.0/-t!OA imd S\I -tSOll~ll3-Bll/-tS00~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tsoos2-,\l>/S310C/2320B/ZS-tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

The nitrite result from samples GP-
ArvtEC J qualilicd 

Compound 
Positive results reported above the LOO but I 0-16-074-F and GI'- I 0-16-084-F 

these n:sults with a 
below the LOO should be considered \\ as detected and reported between Estimation 

Quantitation 
estimated and be flagged ··r the LOO and the LOQ. These results 

TR ( trace level) 

were J qualiticd by lhe laboratory. 
reason code. 

1) Appropriate method. 
Overall 2) Evaluate any anal) lical problems\\ ith 
Evaluation or laboratory results . No anomalies . 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Completc SD(i lilc. 
a. Sampk data package including casc 

Data narrati\ c. QC thila and nl\\ data. 
( 'nn,pkt.:ncss h. '-;hipping ,ind rccci1 i11g d"curncnls. 

c. All lah records of sample receipl. 
pn:paration am! anal~ sis. 

I) Sample custody documentation. 

coc 2) Temperature :S6°C 
3) Sample dcli\'ery documi;:ntntion. 

.. .. 
•' .. 

Holding Times 
28 da) s. prcs<.:r\'cd with 112SO-t lo pl 1--::2 

(HT) 

I) If sample result is< I Ox contaminant 
concentration and between LOO and LOQ. 

Blanks raise n:sult to LOQ and lbg ··u·· 
( Method, .Field. 2) If sample result is< I Ox contaminant 
Equipment. concentration and 2 LOQ flag "U'' 
Rinsale. elc.) 

3) Sample result 21 Ox contaminant 
concentration: no qualitication required. 

LCS 
No qualification if recovery heh,een 95-
105% (COD) and 90-110% (DOC) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl2830 

Samples Affected Qualifications Bias 

.-\II rcquin.:d deli\ c-rabks 11crc pn.:scnl 
in Ilic d,lla pac~a~c·. 

Co"lcr tc1npcraturcs upon arrival al 
,\lpha \\ere II ithin acceptance 
criteria. 
The laborntory Sample Receipt and 
I og-in Checklist indicates that 
sample integrity was maintained 
during transport, 

Sample~ \\'.ere an~lyzed as per EPA .. 
: 

and Standard Method requirements. 

COD and DOC were not tktecleJ in 
associated method blanks. 

I .CS recoveries were within 
acceptance criteria. 

9 of 12 
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Region I Data Review Worksheet Other Inorganirs hr l'SEP,\ 300.0/-110.-t and S:\I -t500'.'1113-811/-t500'.\O2-8/ 

Project: Shepley's Hill Landfill Su pplemcnta I Investigation -1soos2-.. , D/5310c·1232on12s-10D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

Sample (il'-10-16-094-F was 
analyzed in duplicate for COD by the 

Lab Duplicate 
RPD :S 20%. RPD >20% flag detected results laboratory. The laboratory performed 
··J" and nondelected results ··ur duplicate analysis for DOC on a 

sample from a diflerent SDG. RPDs 
were within acceptance criteria. 

Field RPD :S 30% when detects for both duplirntes A tield duplicate was 1101 submitted 
Duplicates are 2'.QI, for water for this analysis. 

I) No qualilication required if recovery 
between 80-120%. 

A MS was performed on sample GP-2) If background concentration is greater than 
4x the spike conccnlralion qualification is not I 0-16-094-F for COD. The DOC MS 

MS/MSD n,:quired was pcrformcd on a sample from a 

Qualil)' only results in the spiked sample. 
different SDG. The n:<.:OI crics 11erc 

(Qualify results for samples collected at same 
within acceptance criteria. 

location but diftering depths as ll'ell) 

I) lnslrumcnl Incl conccnlralions should be 
less than the lincar range. ()ualil\ dt:tedcd 
rcsulls "ith conccnl i'iilions gre,11cr th,111 the 
I.OD ··r 

Compound 
21 ·1 hL i'Lpll riL'd I 0() ,ht,uld lltll he· hc·lo11 the 

('()I) ,llld I)()(' rcsulls ,,ere reporied 
(.juantitatio11 km est ICAL standard concentration. ,IS dei<.:cted ,1hm c the: L< HJ. 

3) l'ositi1e resul!s reported abo\c the LOD 
hut hclow the 1.0Q should be considered 
cslimalcd and bt.: llaggt.:d --r 

I) Appropriatt.: method. 
Sample GP- I 0-16-074-F has an 

Overall 2) Evaluate anv analytical problems with 
Evaluation of laboratory results. 

cit:\ ated Jcledion li111il for DOC due 
to the dilutions required by the 

[?ata .. . 3) Evaluate.sampling erro_rs - field_ . elevated concentration in lhe sample, 
co~taniimition. sample holdtiines. 

·. , 

Table 8. Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

l'on1plc1e Sl)(j lik. 
a. Sample data package including case 

Data narrative, QC data and rmr data, 
Completeness b. Shipping and receiving documents, 

c. All lab records of smnple receipt, 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIOl2830 

Samples Affected 

All required deliverabks were 
present in the data package. 

Cooler temperatures upon arrival 
al Alpha \\ere within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity was 
maintained during transport. 

10 of 12 

Qualifications Bias 

No qualilicalion 
None 

\\'arr anted. 
. ' 

·' 

Qualifications Bias 
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Region I Data Review Worksheet Other lnorganics by l'SEPA 300.omoA and S:\I ~500'.'.113-IUl/4500'.'.02-R/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~500SZ-AD/53t0C/23Z0R/25~ou 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I folding Times 
7 da)S from sampling to analysis 

(HT) 

I) If sample result is < I Ox contaminont 

Blanks 
concentration and between LOD ond LOQ, 
rnise result to LOQ and tfag ··u•· 

(Method. Field. 2) If sample result is < I Ox contaminont 
Equipment. concentration and ;;:: LOQ flag --u--
Rinsote. etc.) 

3) Sample result ;;:: I Ox contuminont 
concentration; no qualification required. 

RPD <20% !lag dt!!ected results --rand 
Lab Duplicate nondctcctcd results ··ur 

Field RPO :S 30% when detects for both duplicates 
Duplicates an: :C:()L for water 

1) lnstn11m:nt lc\cl rnncrntratinns shnuld he 
less tlwn the linear rnng.:. ()ualil~ d.:IL'\:kd 
rc·.,ulls II ilh cn11cc·111rali1111, grc·,llc'I' lhan !he· 
l.OD --r 

C:ompounJ 
2) The rcroncd LO(..? shou!J nol be belu11 lhe 

(..?uantitation lowest ICAL s1amh11d \:OllLTntrolion. 
3) Posili\c results rt' poncd abo\'e lhc 1,()1) 

but below lhe LO() shou!J be considercJ 
eslimalcd and be flagged --r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with. 
Evah,iation of . laboratory results. . · . . . 
Data :n Evaluaie sampling errors - field 

contamination. sample hold times. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: L1012830 

Samples Affected Qualifications Bias 

Samples were anolyzed as per 
Standard Method requirements. 

TSS \las not detected in 
associated method blanks. 

The laboratory performed 
No qualilications 

duplicate analysis on a sample 
arc 1\ arrantcd. 

None 
from a different SDG. 

A tield duplicate was not 
submitted for this unalysis . 

TSS 11as reporlcd as detected 
ahnve the LO(). 

Samples GP- I 0-16-074-U and 
GP- I 0- I ~-094-!J have elevated 
dete<;tion limits due to dilutions No qualification 
required· by the sample ·mairix: warranted: . None ; 

The rcquested rcporti11g limils 
were not achie\'ed. 

11 of 12 
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Region I Data Review Worksheet Other lnorganics hy l'SEPA 300.0/.tl0A and S:\I 4500:\113-Bll/4500~O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4500S2-AD/5310C:/2320B/2:i40D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

J,;,.'" ~ 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300. **** 
Laboratory SDG: LIO 12830 
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Environmental Chemist 
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Region I Data Review Worksheet 

amec p 
Total \lct:ils hJ· l SEP.\ .\lcthod (,IH0U/7-t 71.\ and <,1120.\/7-t70.\ 

TO(' hy l'SEI' , \ 4JO<,O 

Project: Sheplcy's Hill Landfill Supplemental lnYestigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers ten soil samples (including 2 field duplicates) and one water sample (rinsate 
blank) collected on August 19, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, 
Massachusetts. The samples were picked up by Alpha Analytical Laboratory in Westborough, MA (Alpha) on 
August 19, 2010 and assigned sample delivery group (SDG) number L 1012864 upon receipt. Alpha analyzed 
the samples for target analyte list (TAL) metals using United States Environmental Protection Agency (USEPA) 
Method 6010B/7471A for soils and 6020A/7470A for the rinsate, and total organic carbon (TOC) using USEPA 
9060. Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The 
associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Method outlined in Tables 3 & 4. The level of data 
validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e am p e IS I L . t 

Lab Sample Number 

LIO 12864-0 I 
LIO 12864-02 
L!0l2864-03 
U012864-04 
LIO 12864-05 
LIO 12864-06 
L 1012864-07 
LIO 12864-08 
LIO 12864-09 
L 1012864-10 
LI0l2864-l I 

T bl 2 S I S a e . amp c tatus 

Data Validation 
Matrix 

Level 

Data Quality 
Review using 

Automated Data 
Soil 

Review (ADR) 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: L 1012864 

Sample Date Field ID 

08/ 19/20 I 0 SP- I 0-16-036 
08/19/20 I 0 SP- I 0-16-050 
08/19/20 IO · SP- I 0-16-053 
08/ 19/20 IO ' SP~ 10-16-060 
08/19/20 I 0 SP- I 0-16-065 
08/19/2010 SP- I 0-16-070 
08/19/2010 SP- 10-16-080 
08/19/2010 SP- I 0-16-093 
08/19/20 I 0 RB-08191 0-U 
08/19/2010 SDUP-08 I 910 
08/19/2010 SDUP2-081910 

Preservation 
Sample Receipt 

Temperature 

One sample cooler was 
As required by 
method 

received on 08/ 19/2010 
at a temperature of2°C. 

I of 8 

Comments 

' . 

Rinsalc Blank 
Field Duplicate of SP- I 0-16-036 
Field Duplicate of SP- I 0-16-065 

Laboratory 
SDG 

Number 

Alpha Analytical 
8 Walkup Drive L1012864 
Westborough, MA 0 15 81 
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Region I Data Review Worksheet TOC hy t SEP.\ 9060 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T a e ar2et A nalyte L" M 1st etas 1y I b USEPA 6010B/7471A an d 6020A/7470A 
Review 

Acceptance Criteria 
Items 

I l Complete SDG file. 
a. Sampk: data package including case 

Data narrative. QC data and raw data. 
Completcm:ss b. Shipping and receiving documents. 

c. All lah records of sample r.:ceipt. 
prc:p,1ration and analysis. 

I) Sample custod) documentation. 

coc 2) Temperature :S6°C for soils. 
3) Aqueous sample preserved lo p11 <2. 
4) Sample delivery documentation . 

) lolding Time 
I) llW days lh>m sampling to analysis 
2) I lg - :.R da: ~ lo an,il: sis 

11 Corn.:d calihra1io11 standards, /\I 
kasl 3 standarc.Js poinls not forced 

lnilial 
lhrough zero ar.: required for linear 
~,ilibration. rc:::0.995 (l:P/\ l'vlt:ihod 

Calibrnlion 6010/6020/7470). 
2) r2 20.995. quadratic calibration (al 
least 6 points. not forced through zero) 

I) Following the calibration_. 

2nd Squrce 
2) 90-110% re_covery (EPA .6010/6020) .' 
3) 75-89% recovery. J quaiify detects· · 

·Initial 
Calibration 

,mJ UJ 4u.ilil) nonJdccls. 

Verification 
4) 111-125% recovery. J qualify 

(ICY) detects. 
5) 80-120% recovery (EPA 747 IA) 
6) RSD <5% for the replicate 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 12864 

Samples Affected Qualifications 

All required deliverables were present in 
the data package. 

Cooler temperature upon arrival at Alpha 
was \\ ithin acceptance criteria. Rinsate 
sample was preserved "ith I IN0_1 lo 
p11<2. 
The Chain ofCustod) is intact. 
The laboratory Sample Receipt and Log-
in Checklist indicates that sample 
integrity was maintained during transport. 

The sampks \\en: analyz-:d within 
holding lim.: . 

lnilia\ 1:a\ilm.11ion met csiablishcd i:ritcria. 

ICY met acceptance criteria. 

2 of 8 

.. 

Bias 

. .. -. 
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Region I Data Review Worksheet Toe hy !'SEP.\ IJO<,o 
Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I l CCV using mid and high levd 
standards; analyzed after every 10 
samples and at the end of hutch. 
2) Concentrations 80-120% (EPA 
Method 7470) and 90-110°1., of 

Continuing 
expected value (EPA Method 
60 I 0/6020). 

Calibration 
a) CCV > 120% (EPA Method 7470) or 

V cri tication 
110% (EPA Method 6010/6020): J 

(CCV) 
quality detects. no quulitication is 
necessary for non detects. 
b) CCV <80% (EPA Method 7470) or 
90% (EPA Method 6010/6020): J 
qualil)' detects: U.J qualilY non detects. 
c) CCV outside 65-1 >5%. n:jcct data 

Bla11b 
I) t-:, ,iluat, d<>\\ n to th, 1.01) 

(Method. 
2) ll ' sampk result is· - I Ox co111a111inm1t 

concentrn1io11: llag ··u·· 
Field. 3) Sample result ~ IOx cnnta111inant 
Fquip111ent. conccntratitin: Ill> 
Rinsatc. etc.) qualification r,quircu. 

... , . 

AMEC Job No. 780380000.0300.•**• 

Laboratory SDG: LI0l2864 

Samples Affected Qualifications Bias 

All CCV recoveries wt:re within 
acceptance limits. 

Total calcium (25 . 7 ~1g/L). total iron ( I 0.3 
µg/L). total manganese (0.24 µg/L). and 
total zinc (2.12 pg/I.) were detected in the 
method hlank associated \\'ith the unal) sis The associated sa111pk 
ol"R.B-081910-ll from this SDG. co111.:.:11trations "ere 11w1 c 

tlwn I II I imes the blank 
Total L·,1kiu111 (0.<J::! 111~ 1k~) and total co1ic:,n1 rnt ions: I hcretc,re. 
manganc'Sc' (0 .035 mg,'kg) \\t:n: dctL·d,d da1a usabilit~ is 1wt 
in the method blank associat,d \I ith the ud,·crscly affected by the 
annlysis of soil samph:s from this SD(i. hlm1k results. Noni: 

fotal aluminum l2 25 pg/L). total The rinsatc blank results 
calcium l26.8 µg/L). total chromium hm·c not been qualified 
(0.31 r1g/L) . total copper (0.44 ftg/L). due to method blank 
total iron ( 16.9 µg/L), total manganese contamination. 
(0.21 µg/L). total lead (0.05 µg/L). and 
total zinc ( 1.82 µg/L) were detected in .. 

- · rinsate RB-08191-0-U . . . 

J of 8 
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Region I Data ReYiew Worksheet Toe by l'SEI'.\ ?O<,o 

Project: Shepley's Hill Landfill Supplemental Investigation 
ReYiew Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Initial 
Calibrnlion 
Blanks and 
Continuing 
Calibration 
Blunks 
(ICB/CCB) 

Ncgativc 
blanks 

lnter~tement 
·checks 

ICS-i\llCS­
AB 
Instrument 
performance 
check 

Laboratory 
Control 
Sample/ 

Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSO) 
Recovery 

Acceptance Criteria 

I) ICB and CCB nlh.:r ever) ten 
samples or every hatch \\·hichcver is 
greater. 
2) Evalualc absolute valucs down to the 
LOD. 3) Sample results < I Ox blank 
s,1111pk. ll qualil~ dckcts 

4) Sam pk rcsults :.--1 Ox hlank kvel. no 
action required. 

I l If the blank h;1s a negative result II ilh 
,111 ahsolutL: 1aluL: --LOD. qualil\ 
Jctccled n::sulls ::;10 , the absolute value 
of the l:ontaminant concenlrnlion as 
estimated ··rand qualify nondetected 
r.:sults ··LJJ"". 

I) No qualification required if recovery 
between 80-120%: 
a)0{,R< RO% tbg dc1cctcd results ··r 
and nondetected results "U J" 
b) %R > 120% flag detected results ··r 
c) %R<IO% flag detected results 'T' 
and nondetected results ··R'· 

I) LCS acceptance limits 80-120%, 
method requirements (El' A Method 
6010/6020/7470) 
a) 'X,R<80% llag detected results ··r 
and nondctectcd results ··ur 
h) %R> 120°/4, llag detected n:sults ·'.J"" 
c) %R<IO% flag detected results ·-r 
and nundetecled resuhs ·•R"" 

Quality all associated samples. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 12864 

Samples Affected 

No melals were cktected in lhc ICB. 

Silver \\'as detected in ,1 numhcr ol'lhc 
CCBs ranging hctwccn 0.0006 111g/L lo 
0.00095 mg/I.. lkryllium was ,ktecled in 
a number of the CCBs ranging between 
0 .00044 mg/L lo 0.00079 mg/L. 
Manganese \\"as dctect.:d in a numher of 
the CCBs ranging bctwcen 0.00043 mg/L 
to 0.00099 mg/L. i\1scni, \\'as dcll.:ctcd in 
l\\ o Cl'Hs tH 0.00243 rng/L and 0.00244 
mg/L. Magnesium was detected in one 
CCB al 0 .01289 mg/L. Antimony was 
dclccicd in a numhi:r ol' lhc CCBs ranging 
hcl11.:.:11 () 00503 111g/L lo 0.00799 mg/L. 

No rn:gati\c blank rnnccntrntions 1\crc 
dctcl:lcd. 

ICS-A/ICS-AB recoveries wen:\\ ithin 
acceptance limits. 

The LCS recoveries were within 
acceptance limits. 

4 ofx 

Qualifications 

The associuted s::1111ple 
concentrations 11 ere either 
more thun IO ti1rn;s the 
blank conccntrnlions or 
not detected: therefore. 
data usahilit) is not 
adverse!) affected b) the 
blank results with the 
following c,ccptions: 

/\Ml-:C U qualilkJ the 
dct<:ctcd lotal sill'l:r from 
sumples SP-10-16-070. 
SP- I 0-16-036. SI'- I 0-16-
060. S P-10-16-080. 
SDlll'-081910. and 
SDUl'2-081910; total 
ber) Ilium from samples 
SP- I 0-16-050. SI'- I 0-16-
0SJ. SP-10-16-065 and 
SDlll'2-081 1110: total 
arsc'nic l'rn111 sa111ple SP-
I 0-1(,-05011 ilh ;1 B 
lconlaminalillll in lhc 
c·;dihr;,1i,111 hl;i11~11·,·;i,,,11 

cndc. 

Bias 

None 
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Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Field 
Duplicate 
Rl'D 

MS/MSD 
Rcco\er~ 

Post 
Digesfion 
Spike (P°DS) . 
. .· ·-

S.:rial 
Dilution 

Acceptance Criteria 

I) Rl'D s 30'),,, (\\alcrs): s 50% (soils) 
a) ll'cxcccds RPD limit; J qualili 
Jct.;ds. lJ.I qualilY 11011 detects. 
b) If one result> LUQ and other ND: .1-
dctections, U.1 qualit~· non detects 
2) ± LOQ for results<; 5x the LOQ 

I) MS/MSD acceptance limits an:: 80-
120% (QAPl'-\Vorkshc.::t 12-1 IJ. 
2) Qua Iii~ results in the batch or of 
similar type. 
3) If background concentration is >4x 
spike cnnccntratinn qualilicatinn is not 
required 
a) Recoveries <10% J qualil~· detects. R 
quality non detects 
h) Recoveries <80°/4, !lag detected 
results ··J and nondetcctcd results ··t If" 
c) Rcco1 cries ,., 120'! o llag dckctcd 
r-esults --r 
dJRl'D 0:2011

11 

I) ,\cc,'planc, limits arc 75-125 11
11. 

2) Qualili results in lhc b<1tch lll or 
simil..ir type. 
3) Ir background concentration is >4x 
spik, ..:unccnt1·ation quulificalion is nut 
required 
a) Recoveries < I 0% J qualify detects, R · 

-qualify non detects ·· . . . 
h) Reco\erics <75°/o flng dctccll:d 
results ·T and nondetected results "UJ" 
c) Recoveries >125% flag detected 
results 'T' 

I) ()nc...: p.:r dig...:stion batch (i-.1 1
.\ (Jtl\l\l 

series) 
2) ::,10% for analytes with concentration 
>50 times LOQ 
3) %0>10% !lag detected results --r 

AMEC Joh No. 780380000.0300.*'** 
Laboratory SDG: LIO 12864 

Samples Affected 

Sample SDUl'-081910 \\as collecled as 
the ticld duplit:atc or sample SP-10-16-
036 and sample Sl>UP2-081910 was 
collected as the lield duplicate or sample 
Sl'-10-16-065. The Rl'Ds for anal:,tes 
detected above the LOQ 11en; within the 
m:ccplance cnh.: ria. 

rotal aluminum (01},,/011/0). total antimony 
( 65'1/.,/66%). total calcium ( 7 3%MS D). 
total chromium (70%MSD). total iron 
( 466%/4 70%). total magnesium 
( 70 11

-'11q 711:;,l. and total 111a11ga11cs, 
( 7~'! i,MS) rccm ,1 i.:s in the l'vlS/MSD 
performed nn smnple Sl'-10-16-070 were 
outsidt: the QAPP spt:cili.:d limits. 

llllal 111ercu1~ rccu\'\.:1cd high in th, I\IS 
pcrli, rmcd on sa111pk RB-081910-l! al 
128"·,, The sample· 11 (IS 11t111-dctcc1 and 
111,1 i111pac1cd h: the hi;,d1 hi,1> 

The PDS recoveries for sampk SP-10-16-
070 were within acceptance limits. 

The %Os fi.,r the SD performed on 
sample SP-I 0-16-070 were 11 ithin 
acceptance limits. 

5 of8 

Qualifications 

The hackground 
conccntrntions or all 
anal) tcs that me outside 
QAPP-specitied limits 
1\ere either more than 4:x 
the spike concentration or 
not dcicctcd I\ ilh the 
folio\\ ing exceptions: 

AMEC J qualified the 
detected total antimony. 
total calcium. total 
dm1111ium amt tlllal 
manganese from sample 
SP- I ll-1 (1-070 11 ith a V 
fl\,IS/MSI) rccm,r: 11111 

11i11ii11 cu1i111>l) IGIS<III 

code. 

(,ow 

Bias 
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Region I Data Review Worksheet TOC h~ 1 ·si-:P.\ '>060 

Project: Shepley's Hill Landfill Supplement~,, Innstigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I J lnstrumrnt h:n:I com:cnlrations 
should be less Lhan Lhe linear dynamic 
range (LDR). 
a) Quality detected n:sults wilh 
conccnlr::itions grealt:r than the LDR 

AMEC J qualified these 
Compound ··r The laborator~ J qualilicd metal results 

metal results with a Tl{ Estimation 
Quantilation 2) The reported DL (LOQ) should 1101 detected bl.')\\een the LOD and the LO(). (trace lc\·cl) reason code . 

bl! belo\\" the lo11cst ll'.-\L standard 
concentrat ion . 
a) Posiliv..: results n:ported abO\c the 
LOD but b..:low the LO() should be 
considered eslinrnled and be flagged ··r 

I) Appropriate method . 
(h·c'rall 2 I 1-:1 aluak an~ analytical prnbkms 
Evaluation oi" with laboratory results . No anonrnli..:s. 
Data 3) Eniluatl.' sampling errors - li.:ld 

contamin,1tio11. sa111pk hold times. 

Note: The labonitory is reporting the l\lethod Detection Limit (i\lDL) as the Limit of Detection (LOil) and it is expressed ad 
littcram in thl' Eledronil" Data Deliverahll's (EDD) and the Lahornto,·y Rc1wrt. 

Tll -t T a ) C ota 10 l"j~illlll: ,a r w11 ·c >Y ~ 1, ) (TOC)l usrPA90(0 
Revil'w 

Acceptance Criteria 
Items 

Cnmplc1e SD(i lik. 
a. Srnnrk data package including case 

Data narrati1e. QC data and raw data. 
Completeness h Shipping and recei1 ing documc'nts. 

c, All lah records of sample receipt. 
preparation and analysis. · 

. . .. ·. .. • . 

I) Sa111pk custoJ) Jocumenlation. 

coc 2) Temperature :S6°C 

3) Sample delivery documentation. 

I l -\quc·m1s s~1mrk·s ~8 da:-s frnm s:1111pling 

Holding Times 
tu analysis, preserveJ with l-l2S04 Lo 
p11<2 

(HT) 
2) Soil samples 28 days from sampling to 

analysis 

Initial 
I) K-factor II ithin ± 0. 15'¼, l"ro111 mean value 

Calibration 
for carbon 
2) r 2: 0.995 

AMEC Joh No. 780380000.0:rno.••** 
Laboratory SDG: LIO 12864 

Samples Affected 

All rc4uired dcli1-crabks w..:rc present 
in the d:1ta package. 

. . _. . . 

Cooler ten'lperattire·upon arrival at 
.i\lrha 11·w, 11 ithin accertance crileria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
durin!! transport. 

Samples 11ere analyzed as per EPA 
Method requiremtnts. 

Initial calibration criteria were met. 

c, of 8 

Qualifications Bias 
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amec 
·1 otal "eta ls h) l SEI'.\ :\kt hod <,01 OB/7~7 I.\ and <,020 \/7~70.\ 

TOC' hy l'SEP.\ ?O<,O 

Project: Shepley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

No qualilirntion ifn:rnvct") het11cc11 
90-110% 

ICV/CCV a) %R > I JO'};, llag dctcctcd results ·-r 
b) %R <90°/4, !lag detected r..:sults ··rand 
nondetected resulls ··ur 

I) Ir sample result is< I Ox contaminant 

Blanks 
concentration and hct\\'cen LOD and LO(.). 
raise result to 1.OQ and flag ··u--

(Method. Field. 2) If sample n:sult is < !Ox contaminalll 
Equipment. rnncentrntiun and 2': LO(.) flag ··u--
Rinsate. etc.) 

3) Sample result ;:: )Ox contaminant 
concentration: no qualification required. 

ICBs/CCBs 
!·:valuate absolute values de)\\ n Lo th..: LOD. 
Evaluate ICBs/CCBs that bracket samples. 

Standard No qualilic.11ion il" rccovcr~ hd11 c,n 75-
R..:li:rc.:ncc 
malcrial (SRI'\')) 

125"i, 

~.:'
11 

u Rl'll . l{l'I) ~-"., lb~ d-:kc·kd 1c·, 11l1 ., I.ah lluplic,tlL" ··r and nondctcct..:d r.:sults --ur 

Field Rl'U ::o 50'¼, wh..:11 c.kkcts li>r bolh Juplicalcs 
Duplil:a1cs an.: 2:QL for soil 

1) No qualification required if recovery 
between 75-125%. · · 
2) If background concentration is greater than · 
4x the spike concentration qualification i~ no\ 

l\,IS/1\,ISD 
required 
Quality only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

Compound 
Positive results reported above th.: LOI) but 
below the LOQ $hould be considered 

Quantitation 
estimated and be !lagged ·-r 

1) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
E~aluation or laboratory results. 
Data 3) EH1luatc sampling errors - licl<l 

contamination. sample hold times. 

AMEC Job No. 780380000.0300.**** 

Laboratory S DG: LIO 1 2864 

Samples Affected Qualifications 

ICVs 11·c1t· within acc..:ptancc limits. 

·1 OC 11as 1101 detected in nssociak'd 
pn:paralion blanks. 

ll'B/l' l'Bs 11cre anal) 1:cd CVCI') 10 
snmpks with no detections. 

SRM 1c'l'P1<:1) 11as 11i1lii11 acccpi.111c..: 
cril..:iia . 

Sa111pk Sl'-111-16-11-i0 11,i,; :111,lh/c·d 
in duplic.tk h) ill, lahut,ll<ll') . I l1i..· "u 

Rl'Ds 11c-1c- 11 ithin control limits. 

,\ liclJ dupli<.:alc 11as not submith:d 
for this anal) sis. 

MS was performed 'on sample SP- I 0- . 
. . . . 

16-093. Th..: rc<.:mcry 11as 11i1hin 
acceptance criteria. 

All TOC results were reported above 
the LOQ. 

No anomalies. 

7 of 8 
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Region I Dah1 Review Worksheet To<· h~ l'SEP.\ 90<,n 

Project: Shcpley's Hill Landfill Supplemental Investigation 
Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

Denise King 
Environmental Chemist 

.. :. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0l2864 

. . . . •· 
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REVIEWED BY: 

Alyson Fortune 
Environmental Chemist 
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Novem her 5, 2010 ·101,il and l>is~oh c1I .\lclals h~ l SEI'.\ ,1c1hml (,11211.\/7.t70.\ 

Region I Data Review Worksheet Other Inorganic.~ h~ l'SEI' ,\ J00.0/.tIOA and s,1 .t:'iOO'illJ-Hll/.t:'i00:\02-H/ 

Project: Shepley's Hill Landfill Supplemental In,·estigation -t:'iOOS2-.\l>/:'iJIOC'/2J20H/2:'i-Um 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guid~rnce and DoD QSM 

INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
August 30, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 

samples were dropped off by Sovereign Consulting at Analytical Laboratory in Westborough, MA (Alpha) on 
August 30, 2010 and assigned sample delivery group (SDG) number L 1013407 upon receipt. Alpha analyzed 
the samples for the following: total and dissolved metals using United States Environmental Protection Agency 
(USEPA) Method 6020A and 7470A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and 
nitrate using USE PA Method 300.0; chemical oxygen demand (COD) using USE PA Method 410.4 ; dissolved 
organic carbon (DOC) using SM 531 0C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; 

sulfide using SM 4500S2-AD; and total suspended solids (TSS) using SM 25400. Alpha followed the 
Department of Defense (DoD) Quality Systems Manual (QSM) , Version 4.1. The associated field sample 
identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level c 
data validation specified in Table 2 was performed with reference to the Shepley 's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F" Id S e IC amp e IS I L" t 
Lab_Sample"Nuniber Sample Date 

Ll013407-01/02 . 08/30/2010 
LIO I 3-W7-03/04 08/30/20 I 0 
L IO 13407-05/06 08/30/2010 
LIO 13407-07 08/30/2010 

T: l I " S l l C -· . amp c, a us I St t 
Data 

Validation Matrix P,·eservation 
Level 

Data Quality 
Review using 

As required by 
Automated Aqueous 

method 
Data Review 

(ADR) 

AMEC Job No. 780380000.0300.**** 
Laboratory S DG: LIO I 3407 

Field ID '·comments 

SHM-10-ll ~FtU · MS/MSD 
SI 11\.1-10-12-f/U 
DUP-0830 10-F/U Field Duplicate of SHM- 10-1 2-F/U (Metals Only) 

RB-0830 I 0-U Rinsate Blank 

Sample Receipt SDG Laboratory Temperatu re Number 

One sample coo ler was 
received on 08/30/2010 

Alpha Analytica l 

at a temperature of 
8 Walkup Drive LI01 3407 

3.0"C. 
Westborough. MA 01581 

I of 12 
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Region I Data Review Worksheet Other lnorganics h~ l SEP.-\ 300.0/-110.-' and S\I -l:itHl"ill3-Bll/-1:iOO"i02-B/ 

Project: Sheplcy's Hill Landfill Supplemental Innstigation -1soos2-.. \D/:'i3IOC/2320B/2:i-lOU 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t I a e oa an do· ISSO ve e as ,,., d M t I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complcte SDG lile. 
a. Sample <lala packag..: including 

l:t.lSl! nmrnliH:. QC data and 

Data 
rn\\ dala. 

b. Shipping und receiving Cnmplclcncss 
don11nc'lllS. 

c. /\II luh rcrnrds of sample 
receipt. pn:parnlion an<l 
analvsis. 

I J Samplt: custody dornmenlalion. 

21 Tcmpcralur.: :S6°C for soils. 
coc 3) Aqu.:ous sample preserved to 

pl lc..2. 
-I I Sampll' lkli, i:1·y dotumrn1a1io11. 

I I i\quc·ous s.1111pk 180 da~s if 
I Inkling Time prcsel'\ cd 10 pl I< : 

2) I lg - 28 da~s In anal, sis 

/\MEC Joo No . 7X0380000.0300.**** 

Laboratory SDG: LI0l3407 

Samples Affected 

All required dclivcrahlcs \HTC 

present in the dala package. 

Cooler kmperaturcs upon arrival al 
.-'\lpha \\l.'.IT II i1hin acctpl:.UKC 
critt, ia. 
Samples \\ere preserved with HNO, 
to pl-1<2. 
The Chain of Custod, is intm:1. 
The laboralo1y Sampk Rcc.:tipl an<l 
1.og-in Ch..:c.:klist imliL:alcs lhal 
sample inh:g rily II as 111ain1aim:d 
durin!.! 1rn11, 1mr1 

The sampli:s wcri: aiwl~ 7.ell wilhin 
hol<ling lime. 

·•· .. 
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Region 1 Data Reyiew Worksheet Other lnorganirs h' l 'SEP.\ 3110.omo.-1 ancl s" -151Hl:\ll3-Bll/-151Hl:\02-B/ 

Project: Sheplcy's Hill Landfill Supplemental Investigation -15011s2- .. \D/53IOCl1320B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Blanks 
(Mt:thod. 
Field. 
Equipmenl. 
R ins,11,· ,~Ir.) 

I ,abnratory 
Control 
Sample/ 
Laboratory 
Control 
S,11nplc 
IJuplicate 
(LC'S/LCSD) 
Recovery 

Field 
Duplicate 
RPD 

Acceptance Criteria 

I) Evaluale down lo the I.OD. 
2) lrsampk result is " 10:x 

co11tamina11t 
concentration: 11.ig ··1r 

3) Sample n:su ll ~ 10:x contamirrnnl 
conccnlrnlion: no 
qua Ii Ii cal ion requir..:d 

Ii LCS acceptance limits 80-120%. 
method requirements tEPA Method 
60I0/6020/7470) 
a) %R<80% flag detected results 
··r and nondetecteJ results ·'UJ"' 
h) "/4,R> 120% llag detected results 
.. .,.. 
c) %R<IO% tlag detected results 
··rand nondetected results ··R·· 
Qtrnlify all associated samples. 

I) Rl'D ~ 30'% ( \rnters): ~ 50% 
(soils) 
a) lf.:xce.:ds RPD limit: J quali(y 
detects. l 1.1 qua Ii!)· non detects. 
b) lfone result> LOQ and other 
ND: J-detections. U.1 qualil) non 
detects 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl3407 

Samples Affected 

Totnl and dissolved aluminum (3.13 
r1g/L). total and dissolved calcium 
( 19.4 rig/I.). tolal and dissolved iron 
( 15.8 rig/I.). tolal and dissolved 
potassium I 23 rig/I.). tolal anc.l 
dissoln:d silver (0.13 pg/L). anti 
total nu:rcury (ll.O 1808 µg/L) were 
c.lclected in the method blank 
associated \I ith the analysis or 
s.impks from this SD< i. 

Total aluminum ( 2.38 µg/L), total 
antimony (0.28 pg/L). 101.il arsenic 
(0.29 r1gll.). total harium (0. 1 
pg/I.). Iota! rnlcium (..'-1.8 rig/ I.). 
Iota I ,hl'lllll i LIil) ( 0.38 rig, I.). llllal 
rnppn (0 .520 pg ;l.l. lntal iron 
11 iU pg 'LL Iota I l..:,1d (1) .05 pg 'l.1. 

lnl:1l 111:111ga11L'C,l' (() x~ pg 'l.1. ll>L1I 
11id.-:I I IU8 pg, I.). lot.ii po1ussiu111 
1:,:, pg.,I.). lotal ,odium (56 pg/I). 
total 1.inc (2.25 p_[! l l.). and total 
m..:n:ur~ (0.0:-85.., )lg' Ll 11..:re 
cklech.:J in rinsak RB-0830 I IJ-U. 

.. 

The LCS recoveries were within 
acceptance limits. 

Sample DUP-083010-U/F w.is 
collect.:d as the lidd c.luplicatt: or 
sample SHM-10-12-U/F. The 
.K.Pl>s for analytes detected above 
the LOQ II ere \I ithin acceptance 
critt:ria. 

3 of 12 

Qualifications 

The associatcd sampk cnncenlralions 
were morc than IO times the blank 
concentrations: therefore. data 
usability is 1101 adversely affected by 
the blank results II ith the following 
exceptions: 
AMEC LI qualili<.:d lh..: c.lctectcd lolal 
aluminum results from samples DLIP-
083010-ll and SI IM-10-12-ll: lhc 
<lissoh cd aluminum l'rom sarnpks 
DUl'-083010-1-'. SIIM-10-11-F and 
Sl·IM-10-12-F: and the tolal mercury 
from sample Dl/P-0830 I 0-11 with a B 
(method blank contmni11ation) reason 
code 
r\MLC U qualilied the dclech:d loial 
antimony from samples SIIM-10-11-
U and SIIM-10-12-ll: the c.lissolved 
antimon) from s,1111pk:s SIIM-10-11-
F and Dl!P-08..,010-l!: tol:il and 
dissohnl din,miun1 l'iom Sll\1-I0-
l 1-l11F: total and diss,>IH·d rnpper 
l'r-0111 Sll\1-111-l l-l 1'1': lnlal ,111d 
dis,111, L·d lc·:1d l'r,1111 ,;;1111pk <;111\'l-l 11-
11-1' I· : 101:il :111J dis,ohc:d zinc l'io111 
srnnpk SI IM-10-11-11.'F: and 
Jissoil ed 1111:n.:trr·) l'nll11 samples 
IJlll'-Oln0I0-F and SllrVl-10-11-1 
\I ith ,111 F (<.:onta111ina1ion in the 
rinsatc hlank) reason coc.le. 

lhc 1insal<.: blank \las nol LJualilicJ 
c.lue lo the method blank 
concentrations . 

Bias 

I ligh 
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Region I Data Review Worksheet Other lnorganio h~ 1·st-:P .-\ JOO.Ill-HOA anti S:\I ➔51111:\'IIJ-Bll/➔5110:\'O2-H/ 

Project: Shepley's Hill Landfill Supplemental Innstigation ➔:iOOS2-.\l>/SJtoC/2320H/2S➔on 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) MS/MSD acccptanc..: limits ,m: 
80-120% (QAPP-Wurkshcet 12-1 ). 
2) Qualil~ resuhs in the batch or of 
similnr type. 
3) If background concentration is 
>4x spike concenlralion 
qualification is not required 

MS/MSD u) Rt:cnvcr i..:s < I 0°/r, J qualify 
detects. R qua Ii Ii non J..:L..:cts 
hi Recoveries <KO% 11.ig dclcctcd 
rcsul!s '".I"" and nondctccted results 
··ur 
c) Recoveries > 120% llag detected 
results ··r 
➔ IRPD ~ 20°1!, 

I) Acceptam:e limits arc 75-125%. 
2 I Qua Iii~ results in the butch or of 
similar t~ pc. 
.1) lf hackground conccnlration is 
✓4x spike concentration 

Post qualilirntion is 1101 r..:q11i1cd 
I )igcst i<ln a) RcL·n1 ..:ri..:s -10°,. .1 q11,tlih 
Spi).;..: ( l'I >SJ tk-tccts. R qualil~ non dc·h.:cts 

bi Rcco\cries <75°0 lbg ddcclcd 
results ··rand nnndct..:ckd rc,ults 
··\If" 
c) Rc:co1 cric:s ;, J 25''.i, I lag d..:kckd 
rcsults ··J 

I) On.<;e per digestion batch (EPA". 
.. 6000_ series) : 

Scri,1I 2) :::10°{, for ann l)tcs 1\ith 
Dilution concentration >50times LOQ 

3) %D> I 0% flag detected results ,._,., 

AM EC Joh No. 780380000.0300.*** * 
Laboratory SDG: L l O 13407 

Samples Affected Qualifications Bias 

Total iron (0%MSD) ,111J total 
manganese (74%MSD) n::c.:overics 

The bad.ground concentrations oL,11 
in the MS/MSD performed on 

anal) tes that an: out side Q.-'\l'I'-
sample SHM- l 0-11-U 11ere outside 

specified limits were mon: than 4x the 
the QAl'P spccitied limits. 

spike concentration with the 

DissolvcJ arsenic ( I 22%MS). 
lollo11 ing exceptions: 

High 
dissolwd calcium ( 125%MS). 

AMIT .I qualilicd thc dissol\cd 
dissohcd iron (670%/330''.:,). and 
Jissolvcd manganese ( I 40'~uMS) 

ars<.:nic and dissolved calcium result 

n::wverics in the MS/MSD 
from samph:: SI IM-10-11-F with a Q 

performed on sample SIIM-J0-11-F 
(MS/MSD recovery not within 

were outside QAPP-spccilicd 
control) reason cock . 

limits . 

I he bach.grnund con<.:cntrnt ions or 
·1 he l'f)S recoveries 11c1\: \I ithin dissoh cd iron rn1d mangancsc l\cre 
aeccpt,mcc limits. c"X(.:c-pt li, r 111orc th.in ➔X th..: spike cu111.:cntration. 
diSSltll ..:d calci11111 ( .1.1')" o). .\r--.'11.l" .I qu,dilicd th..: d..:t..:..:t..:d 

I lit-!h 
di""" ,·d i, "" t 1 :--1" .. 1 all.I ,li""h,·d c;1lcilllll lc·sul1 1·1n111 s;1111pk 

dissoh cd mangam:sc (300''. o) on Sllrvl-10-11-1- \lith a I' (l'()S 
sample SI IM-10-11-F. 1..:co\LI") not 11ithin rnntnil limits) 

rc,1snn code. 

Thc '!fol.> for the SDs pt:rlormt:d on 
sample SHM-10-11-F \\ere uutsidc AMEC J qualified the dett:cted 
acceptance limits for dissolved dissolved barium; dissol.ved calcium, 
barimn·(}5%),.oissulved calcium· ,dissolved co.bait, dissolved .iron, 
( 12°1,,), clissoll-ed cohult ( 15°{, ). dissol\'cd 111ngnesit1111. dissoll'cd 

None 
dissolved iron ( 15%). dissolved manganese, dissolved potassium, and 
magnesium (15%), dissolved dissolved sodium from sample SHM-
manganese ( 13%), dissolved 10-11-F with an A (SD% difference 
potassium ( 15%). and disso lved nol within control limit) reason code. 
sodium ( I Io.;,·, 

➔ of 12 
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Region ( Data Review Worksheet Other lnurgunics by I SEP,\ 300.0/-110.-t and S:\I -IS00:\113-BII/-IS00'..02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-.,1>/S310( '/2J20B/2S-IOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance ,rnll DoD QSM 

Review 
Acceplance Criteria 

Items 
Samples Affected Qualifications Bias 

I ) I nstru1m:nt k1 cl eoneentrations 
should bt: kss than the linear 
d)namic r<111g..: (LDR). 
a) Qualify det.::cted result~ with 
conet:ntrntions greater than the LDR 

AMEC .I qualitkd these results 11ilh a ··r The laboratory J qualilicd mdal 
Compound 2) The rq1or1cJ DL (LOQ) should n:sulls detected bet11ccn tht: LOD 

TR ( trne..: level) reason eod1.:. unless 
Estimation 

Quantitation not be below the lo11est ICAI. and the LOQ. 
the~ 11c1-c previously U qualitkd du..: 

standard concentration. lo blanh: contamination. 

a) Positive results reported aho1c 
the LOD but bcloll' the LOQ should 
be consid1.:1:ed estimated and be 
tlagged ··r 

Samples SIIM-10-11-ll/ l-' . SIIM-
I) /\ppropriate method . \0-12-ll/F and D\ll'-0830 I 0-Fil J 

On:rall 2 l Ernluate any analytical prnblems ha\'C clc1 atcd dch:ction limits illr 
Evaluation of 11·i1h laboratory results. ull analytcs due tn the dilutions No qualilication warranted. None 
Dala 3) E, aluah.: sampling crl(lrs - lkld rcquin:d b, lhc high rn11ccntrntio11s 

rnnlamination. sampl<.: hold 1i111cs. or larg..:t ,lllai) 1..:s. Th~· l'l'lJUcs1cd 
reporting limils 11cn: not m:hic1 ed. 

Note: The laboratory is reporting the Method Detection Limit (l\lDL) as the Limit of Dl'lcrtion (LOD) and it is expressed ad 
lilternm in the Flet'lrnnil' Dala Deli \'erahles (EOO) and the Lahornlor~· Report. 

a e T bl 4 T ota a 1111ty ,y an ar e 0 I Alk I' . b St d cl M th cl 2320B 
Review 

Arreptance Criteria 
Items 

Co111plete SDG tile. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness • b. Shipping:and receiving documents . . 

-~- All lab records _qf sanipl.e re\:eipt, : ·. 
preparaiion anil·analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

:,i Sample dcli1·cry documcnlalinn 

Holding Times 14 days, preserl'ation not required (Standard 
(HT) Method 23208) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 13407 

Sam1,les Affected 

All required deliverables were present 
in the data p11ckage. 
, - -' '• 

; 

Cooler temperatures upon arrival al 
Alplrn were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Chcd:list indirnlcs lha1 
s.imph.: intt:grity 1111s 111aintaincd 
during transport. 

Samples were analyzed as per 
Standard Method requirements. 

5 of 12 

Qualifications Bias 
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amec 
November 5, 2010 ·1otal and l>issolnd :\lrtals h~ l'SEI'.\ :\lrthml <,020.\/H70.\ 

Region I Data Review Worksheet Othrr lnorganits h~ t·si-:1'.\ J00.0/410A and S:\I 4500:\IIJ-Hll/4500:\02-B/ 

Project: Shcplcy's Hill Landfill Supplemental Investigation 4:;oos2-.. \D/5JtoC/2J20B/2:rnm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Blanks 
(Method, Field. 
Equipment. 
Rinsatc. etc.) 

LCS 

I.ah Duplic:-1tc 

I i..:ld 
lluplilc1t..:s 

MS/MSD 

Compound 
Quantitation 

Overall 
Evaluation of 
Data 

Acceptance Criteria 

I) If sample result is< I Ox rnntmninant 
concentration and between LOD and 1,0(). 
rnisc result 10 LOQ and tlag --u --
2) lfsmnple result is < !Ox con1a111inan1 
concentration and?! LOQ !fag ··u--
3) Sampk result ?! I Ox contaminanl 
concentration: no qtmlilicalion required . 

No qualilication ifn.:cmcry hetwc-:11 80-
115'\,, 
,1) 'V.,R<80~1., flag detected results ··rand 
nondetectcd results --ur 
bl '¼,R > I 15% !lag detected results ··r 
cl 'l•i,R < Ill''.,;, !lag detected results --rand 
1rnndch.:ctcd results --1c 

4°ii, '.'::RPD, RPD >4% flag dctccll:d results --r 
and nondetectcd results --ur 

Rl'D ~ 30":o 1lill'I\ detects li>I both dupliL·ate, 
.11..: _()I . li,1 11.it.:1 

I) No qualilkation required if rcul\cry 
bd11ee11 86-116°0, 
2) If bad.ground concentralion is greater than 
4:-. the spike concentrmion qualilicution is not 
required 
•: ~R· 8(,''.;, llag J..:tccteJ results ··r anJ 
nondetected results ·' lJJ" 
%R > I 16%_tlag detected results ·'J" 
%R < I 0% flag detected results 'T' and 
nondetec.:ted result s ·• R"' 
Quality only results in the spiked sample. 
(Quali(y results for samples colkctcd al same 
location but differing depths as well) 

Positive 1esults rt:porlcd abmc the LOD but 
below the LOQ should be considered 
estimated and be flagged ·-r 

I) Appropriate method. 
2) Evaluate any analytical problems ,Yith 
laboratory results. 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

/\IVIEC Job No. 780380000,0300.**** 

Laboratory SDG: LIO I 3407 

Samples Affected 

Total alkalinity mis not detected in 
preparation hlank . 

LCS recovery" as" ithin acceptance 
criteria, 

Sample SHM-10-12-U \\HS m1al~zed 
in duplicate for total alkalinit~. RPO 
\las 11 ithin acccplancc criteria. 

,\ lic·ld duplicate 11as 1101 submitt-:d 
1·"1 1lii, :11 1al~, i, 

tvlS 11as performed on sut11pk Slltvl-
10-12-ll. The% recmery was low at 
5-7%. 

Total alkalinity was Jctccted in <111 
assm:iatcd samples at concentrations 
abo\'I.! the LOQ of2.0 mg/L. 

No anomalies. 

6 of 12 

Qualifications 

/\1\IEC J qualilicd 
the detected total 
alkalinity result 
from sample SHM-
10-12-U with a Q 
(fy!S recovery not 
within control) 
n.:uson code. 

Bias 

Loll' 



amec 
November 5, 2010 Tot;il and l>issohcd '1ctals h~ l SU'\ ,1c1hml <,11211.\/7.PO.\ 

Region I Data Review Worksheet Other lnor~anics h~ l SEl'A 300.0/-HO..t ;1ml S'1 -t5011:\ll3-IUl/-t500'.'i02-H/ 

Project: Shepley's Hill Landfill Supplemental lnYestigation -t500S2-.\D/53111C/2320H/25-tOD 

ReYiew Criteria: QAPP, MADEP MCP, USEPA Region I Tier I anc.J II Guidance and DoD QSM 

T bl 5 N·t t Chi 
0

d a e . I ra e, on e,an u a e ,y d S If t b USEP A 300 0 
Review 

Acceptance Criteria 
Items 

Complclc SDG tile. 
a. Sumple data package including case 

Data narrative, QC data and raw data. 
L'omplcleness o. Shipping and receiving documents. 

c. /\II lab reco1 ds of sample n:ccipl. 
preparation and analysis. 

I) Sample custody dornmcntatinn. 
coc 2) Temperature ::,6°C 

3) Smnple deliver) dncumenlation. 

l) 28 days. preserl'ation nol required 
llolding (Chloride. Sullak) (EPA Method 300.0) 
Tillie, 111 n 2) -rn hours. pres..:rva1io111101 required 

(Nitnili.:-NHl ·: l'A l\klhod JOO.O) 

I I If sample result i, ·- llh rn111L1111i11a111 

Bl,111b rnnu:11tra1io11 <111d hc·111·ec·11 I ( ll) ;iml I.<)(). 

t:'lfrtlwd. 1 abc· rc·, ull lo I .\ H.) and lb!,' ··1 :·· 

Field. 2) If sample result is , 1(),( con1m11in,111l 

l·:qu ipmcnl. co1Ke111ra1ion and 2 LO() llag ··u·· 
R insat..:. .:le. I 31 S,11npk result ~to., conlaminanl 

co11c..:11tra1inn: no qualilicalion requircJ. 

I) No qualification if recovery between 90-
110% 
a). %R <90% Hag detected _results ·-r and 

LCS nondetected results •'UJ" . 
b).¾R >110% tlag detected results ''J" 
c) %R < I 0% llag JetedeJ 1.:sulls ·-r anJ 
nondetected results ''R" 

I) Chloride RPO <18%: 
I .ah Duplicate ]) Nilrak' KPD < 15%: 

3) Sullalt: Rl'D <20% 

Field I) Rl'D :S 30% 1rhen detects for both samples 
Duplicates arc ::,_ LOQ for I\ ater 

AMIT .Joh No . 780380000.0300.**** 
Laboratory SDG: LIOl3407 

Samples Affected 

All required deli\ernoks \\ere present 
in the data pai.:kage. 

Conkr 1e111pera1ures upon arrival al 
Alpha were II ithin acceptance 
criteria 
The laborator) salllple receipt and log 
in checklist indicates that smnple 
integril~ 11.1s 11wint,1i11..:d during 
transport. 

The samples 11erc anal~zed and 
preserved as per EPA Method 
re,1ui1..:111i.:nls. 

:\i11e1k. clilll1id, ;111d suJ1;,k 11i.:rc· IH>I 

deh.:ctcd in the method blank 
associated II ilh th..: anal) sis of 
samples li-0111 this SD(,. 

· LCS recoveries were within ,._ 

acceptance criteria.·. .. 

The laboratory performed duplicate 
analysis on '-;111\-1-10-1 l-l 1. The"·,, 
RPIJs 11ere within acceplance criteria. 

/\ lit:ld duplicate \\as not submitted 
for this analysis. 
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Qualifications Bias 
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amec 
Nov cm bcr 5, 20 IO ·1 otal and llissoh cd \let ab h~ l SEP.\ ,kt hod (,020.\/7-170.\ 

Region I Data Review Worksheet Other lnorganics h~ l'SEP.-\ 3otUI/-IIO.-I ands" -l:-OO'ill3-Hll/-1500'i02-H/ 

Project: Shcpley's Hill Landfill Supplemental Investigation -l:-OOS2-.\n/:-3toC'/B20H/25-IOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) No qualilirntion requin.:d if n:covery 
ht:!\\ ccn 40-151 % for chloride. 80-122% for 
nitrate. and 60-140% for su lfate. 
2) Ir background concentration is greater than MS/MSD was performed 011 sample 

MS/MSD 4x the spike concentration qualitication is not SIIM-10-11-U. The recoveries were 
required within acceplam:e criteria. 
()ualil'y onl~ results in the spiked sample. 
(Qualili results for sampks collected al s,11m: 
location hut differing depths as well) 

The nitrate results from samples 
AMEC .I qualitied 

Positive results reported ahovc the LOD hut SHM-10-11-U and SHM-10-12-ll 
Compound 

hclow the LO() should he considered 1\erc detected and reported het" ccn 
these results with a 

Estimation 
Quantilation 

estimated and be tlagg1xl ··r the LOD and the LOQ. These results 
TR (truce level) 

11crc J qualilicd b~ thc lahorn101~. 
n:;ason 1.·odc. 

I) Appropriate method. 
01'l:rall 2) E, aluatc· ,Ill) analytical problems ll'ith 
!evaluation ol' lahoratnr) 1csuhs. No ,1110111.ilics. 
D,1lu ~ I 1-.1 ,1lu:11e s.11npli11g crrors - licld 

rnnlaminaliPn. s:1111pk hold times. 

Tl1blc 6. Ammonia, Nitrite, and Sulfide by Standard Methods 4500NH3-BH/4500NO2-8/4500S2-AD 
" 

Review 
Accepta lll'C Criteria 

Items 

Co1npklc SDG lik. 
a. Sample data pm:kagc including casc 

Data nanativc. QC data and raw data , 
Cumplctcm;ss b. Shipping and rc.:civing documents. 

c. J\.11 lab record s of sample r_eccipt, 
preparation and analysis. · 

·. 

1) Sample custody documentation. 
coc 2) Temperature :<::=6°C 

3) Sample delivery documentation 

I) 28 dnys. preserved with H2S04 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(HT) requin:d (Nitrite) 

3) 7 days. preserved w/ zinc acetate and 
NaOl 1 (Sulfide) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 13407 

Samples affected Qualifications Bi:1s 

Al I required deli\ crabks "en.: pn::scnl 
ill lhc Jala pa.:kage . 

. 

Coo fer temperatures llpon arrival at 
Alpha 11ere within accept;,ince 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
11 anspnl'I. 

The samples were analyzed and 
preserved as per Standard Method 
requirements. 

~ of 12 



amec· 
N O\'Clll her 5, 20 IO Tot.ii and l>issoh cd :\lctals h~ I SEI' \ .\ll'lhotl (,020.\/7~70 \ 

Region I Data Review Worksheet Other lnorganics h~ l 'SEI',\ JOO.O/~IOA and S:\I ~SIIO:\IIJ-IUl/~S00:\02-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'Cstigation ~soos2-.,1>/SJIOC/2J20B/25~0I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample result is -< I Ox rnntmninanl 

Blanks 
co111.:cntration and be1,1-..:cn I.OD and LOQ. 
raise result lo LOQ and !lag "ll" 

(Melho<l. Fit:l<l. 2) If sample result is < I Ox contn111inanl 
Equipment. concenlralion and 2': LOQ flag --u--
Rinsate. etc.) 

3) Sample result zlOx contaminant 
concenlralion: no qualilicalion required . 

No qm,lilication if recovery between 80-
Ll'S 120'1/;, for ammonia. 90-1 I 0% for nitrite. an<l 

75-125'1/c, 1(1r sullidc. 

I .ab Duplicat..: I) Rl'D::;,20'\·,. 

Field 
I) Rl'D :s 30''.;, 

Duplicates 

I l Nu qualili,ari1111 required ii" rc-co1L'I\ 
hc't\\L'e ll 80-]2()",.( allllll ll llia). 85-115 11

11 

(nirr iic: l. ;11nl 7'i-l 2:'i 11 11 1,1 ill idL·l. 
2 l Ir bai:kgrou11d com:..:nt ralion is gr calc r than 

MS,MSD 4:-.: th..: spike concentrnti1111 qualilicaliun is llllt 
r..:quircd 
()ualilY uni~ results in thL' spiked sarnplc. 
(()ualil) results lii r samples colb:tcd at srnn e 
lm:ation bul differing depths as well) 

Compound 
Positi\'e results reported above the LOD but 
below the LOQ shoµld be considered - , Quantilation 
estimated _and be flagged "l" 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems II ith 
Evnluation of lnboratory results. 
Data 3) Evaluate sampling errors - field 

conl ;11ni11;11inn. sample h,,lcl times 

AMEC Job No. 780380000.0:rno.**** 

Laboratory SDG: LI013407 

Samples affected Qualifications Bias 

No ,rnalytcs <ldcclcd in mdho<l 
bl.mks. 

Ll'S n:L·overies ,,en:" ithin 
m:c..:ptance rrikria 

Sample SIIM-10-11-U 11as anal)zed 
in dupl icale for nitrite nnd sample 
SI 11\1-10-12-lJ l<H ammonia and 
sulli<lc . ·1 h..: 01,, Rl'Ds "crc within 
acceptance criteria. 

/\ lidd duplicate was not submitted 
li11 lliis anal) sis. 

\I\ , 11,·1c p,·1li> n11..:d 1111 .,:1111p k 
SI IM- Ill- I 1-lJ for nitrit..: and sample 
SI II\ 1-10-1 2-lJ for amnmnia and 
sullidc. The rew,crics 11 L' rL' 11i1hin 
ac<.: i:ptanrc cri teria. 

No posith e results reported bet,,t:en 
·LOO ?nd LOQ. · 

·-
'• 

No anomalies. 
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amec 
Nov cm her 5, 20 IO ·1 utal anti Jfosoh l'tl .\k1.1Js h~ l St-:1' \ \ll'lhod (,020. \/7-HO.\ 

Region I Data Review Worksheet Other Inorgllnics h~ l 'SEP.\ 300.0/-UO...l anti S\I -t:-OO'ill3-Bll/-t:-OO'i02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t:-oos2-.. \l>/SJI0C/2320H/2S-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sa111plt: Jata package including case 

Data narrnti 1 e. QC data and raw data. 
Compldcn..:ss b. Shipping and receiving dorn1m:nts. 

c. All lab records or san1pk receipt. 
prq1arntion and analysis. 

I) Sampk rnstod) docunn:ntntion. 

coc 2) Temperuture S6°C 

3) Sample delivery documentation. 

I lokling Times 
28 days. pn:scncd with 112SO-t to pH<2 

(IIT) 

I) ll'sa111pk: 1.:sult is l(b, co111,1111i11:1111 
c11nL'L'nlr.11i1111 and hc·111c·c·11 I ( 11) :111d I ( H) 

Bl:111ks rnisc result lo LO() ,111d flag "l I" 
( Method. 1:ield. 

2) li'sa111pk result is •. 10:-.: co11ta111i11an1 
l·:quipmenl. coni:entrn1ion and > I.()() Ila!,!"{ !" 
Rinsa1.: . .:1i: .J 

3) Sample 1esul1 e: 111:-.: conla111in,1111 
concentration: no qua Ii licalitm n:quired. 

LCS 
No qualification if recovery hel\reen 95-
105% (COD) and 90-l lO% (TOC) 

" .. .. .... 

RPD ~ 20%. RPD >20% flag detected results 
Lab Duplicate 'T' and nondetected results "Uf' 

Field Rl'D :::: 3U'}o 11hc:n Jc:t..:.:ts ll1r buth duplic:atc:s 
Duplicates are 2:QL for water 

I) No qualification u:quircd if recover) 
bet\\een !ICJ-120%. 
2) If background concentration is greater than 

MS/MSD 
4x the spike concentration qm1lilication is not 
required 
Qualify only results in the spiked sample. 
(Quality results for samples collected al same 
location but ditlering depths as \\'ell) 

AMEC fob No. 780380000.0300.**** 
Laboratory SDG: LIOl3407 

Samples Affected Qualifications Bias 

All required de liverables w,::rc pr..:sent 
in the data package. 

Cooler temperatun:s upon arrival at 
Alpha \\ere 11 ithin acceptunce 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity 11 as 1m1intain.:d 
du1 in!! transoort. 

Samples 11ere analyzed as per Fl'A 
and Standard Mcthnd requirements. 

;\I\ILC l I qualilic·d 
1l1c· dc:1c·,t.:d ('()I) 
1c,11lh i'n 1111 

C()[) 11as tkt.:,tnl at a rnn,c:nlrntion samples SI IM-1 (). 
ol''J 7 mg/I. i11 ass,,L·iated nu:thml 11-lJ and SIIM-10-
hb11ks, 12-ll11i1haB 

(1:ont.1111inatio11 in 
the method bl,mk) 
reason code. 

I.CS recoveries 11ere 11ithin 
acceptance criteria. . ' .. ·' · 

Sample S HM- I 0-12-U was analyzed 
in duplicate by the laboratory. RPDs 
were within acceptance criteria . 

.-\ lic:IJ dupli,at.: 11 ,,snot sub111i11cd 
for this analysis. 

MSs 1vere performed on sample 
SHM-10-12-U tor COD and SHM-
10-11-U for DOC. The r.:1:u1 eric:s 
were within acceptance criteria , 

111of12 



amec 
November 5, 2010 ·1 otal and l>irn,hl'II .\ktals h~ l SEI'.\ ,1c1hod (11120.\/7-t711.\ 

Region I Data Re\'iew Worksheet Othu lnorganics h~ l'SEI'.\ 300.0/-tlll.-' amt s" -tS00:\113-Bll/-tS00:\02-lt/ 

Project: Shepley's Hill Landfill Supplemental l11"cstigation -tsoos2-.. \l)/SJtoc·m2ou12s-toD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) lnslrumenl lt'vcl concentrations should be 
h.:ss than the I incur range. Qu.ilil~ 1.ktcct,;d 
results with co111.:cntrntions great.:r than tin: 
LOO ··r 

Compound 
2) The reported LOQ should not he below the COD and DOC results w.:re rt:portcd 

()uantitation lm,est ICAL st,111dard concentration. as detected above the LO(). 

3) Positive results reported abow the LOD 
but below the LO() should be considcn:d 
cstimatc<l and b.: flagged ··r 

I) Appropriate method. 
()verall 2) Evaluute uny mrnlyticul problems\\ ith 
Evaluation ot' luboratory resu Its. No anomalies. 
Data 3) EvGlualc sampling .:rrnrs - licld 

co11ta111im1tion. sample: hold times. 

T bl 8 T a e ota IS uspen e 0 I s 1y d d S I'd (TSS) b SM2540D 
Review 

Accept:mce Criteria 
Items 

Co111rk1c Sl>(i lik . 
a. S,11 npk dal ,1 packa~c· inrludin~ ..:.1 , ,: 

I )at.i 11arrati1c. ()C dat.i and ra,1 cbta 
Comp ktcm:ss h. Shipping and rccci, ing dncumcnts 

c. /\II l.16 n:rnrds ol' sa1nrk recL·i pt. 
rn:paration amt anal~ sis. 

I) Sample custody documentation. 

CUC 2) Temperature :::6°C 
3)-.Sample delivery documentation. 

Holding Times 
7 days from sampling to analysis 

(HT) 

I) IJ's,unrle result is < I Ox conta111inan1 

Blanks 
com:cntrntion and bl!l\\ecn LOD und LO(). 
raise result to LOQ and flag ··u·· 

(Method. Field. 2) lf'sample result is < I Ox contaminant 
Equipment. conccntrntion and :::: LO() llag ··u·· 
Rinsatl.!. etc.) 

3) Sample result ;:: I Ox contaminanl 
concentration: no qualification rl.!quired. 

RPD <20% flag detected results ··J" and 
Lab Duplicate nondetected results ··lJJ" 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L1013407 

S:implcs Affected 

. \II r..:quirc·d d..:li, ..:nib!..:~ \\, r, 
p1csc:nt in the data package 

Cooler tcmrcraturcs upon arrin1I 
Gt /\lrha ,vere within acceptance 
criteria. 
The laboratory Sample Receipt 
and Log-in Checklist indiptes 
that sample integrity was 
maintained during transport. 

• . 

Samples were analyzed as per 
Standard Method requirements. 

TSS ll'as not detected in 
associated method blanks. 

The lab performed duplicate 
analysis on a sample frorn a 
different SDG. 

11 of 12 

Qualifications Bias 

Qualifications Bias 

·, · . . . 

No qualifications 
warranted. 

None 

I 

i 



amec· 
November 5, 2010 Tot.ii and Dissohcd .\lctah hy I SEI'.\ .\lrthml r,0Z0.\/7-470.\ 

Region I Data Review Worksheet Other lnnq.:anin hy 1·si-:P .\ 300.0/-ll0.-l anti s,t -4500'.\113-Hll/-4500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental lnnstigation -l:'i00S2-.\l>/S3111C/ZJZ0H/2S-l0I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acce1>tance Crite1·ia Sam1>les Affected Qualifications 

Items 
Bias 

Field RPD :5 30% when detects for both duplicates A tield duplicate was 1101 
Duplicates are ~QL for waler submitted for this analysis. 

I) Instrument k:vel concenlralions should be 
less th,in the I inear range. Qualit,· dt:lccted 
rt:sults II ith conc.:ntrations grt:ater than lht: 
LOD .. .,.. 

Compounu 2) The n:ported LOQ should not he helm,· the TSS 11 as n:porlcd us Jctcctcd 
()uantitation 

lo11cst lC.'\L standard l'Oncc111rn1ion. 
above the 1.0(). 

3) Positive results reported above the LOD 
but bclo11 the LO() should be considered 
i:stimated and bi: lbgged "f' 

I) Appropriutc method. 
Overall 2) [1 alua1c an:,. anal) ti cal problems 11 ilh 
E1 aluation of laboratory results. No anomalies. 
Data 3 l Evaluate sampling errors -1ield 

contamination. sampli.: hold limes. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

d~~ 
Denise King 
Environmental Chemist 

AMEC Joh No . 780380000.0300.**** 
Laboratory SDG: LI0l3407 

. . : 
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Alyson Fortune 
Environmental Chemist 
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November 8, 2010 ·101al mid l>issolHtl ,kt,ils h~ l SEP.\ ,1c1hml (,0211.\/7~70.\ 

Region I Data Review Worksheet Other lnorga nirs h~ l 'SEI'.\ 3011.11/~IOA ands" ~:'illll'.\113-IUl /~S00'W2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~soos2-,\l>/:'i3111( '/2320B/2:'i~0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
September 01, 201 O from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were dropped off by Sovereign Consulting at Analytical Laboratory in Westborough, MA (Alpha) on 
September 01, 2010 and assigned sample delivery group (SDG) number L 1013534 upon receipt. Alpha 
analyzed the samples for the following: total and dissolved metals using United States Environmental 
Protection Agency (USEPA) Method 6020A and 7470A; total alkalinity using standard method (SM) 2320B; 
chloride, sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using USEPA 
Method 410.4; dissolved organic carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite 
using SM 4500NO2-B; sulfide using SM 4500S2-AD; and total suspended solids (TSS) using SM 25400. 
Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The 
associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o 
data validation specified in Table 2 was performed with reference to the Shepley 's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl I F' Id S e IC amp e IS I L' t 
·Lab Sample ·Sample pate Field ID Comments Nun~b.er · . .. . . . 
L 10i3534-01/02 09/0 I /2010 SHM-10-13-090110-F/l/ MS/MSD 
LI013534-03/04 09/01/20 I 0 SHM-10-15-090110-F/U 

LIO 13534-05/06 09/01 /2010 DUP-090110-F/U Field Duplicate ofSHM-10-15-090110-U/F (Metals Only) 
L1013534-07 09/0 I /20 I 0 RB-090110-U Rinsate Blank 

Tabl 2 S I S e . amp e tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

/\MEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 13534 

Preservation Sample Receipt 
Tempera tu re Laboratory 

One sample cooler was 
As required by received on 09/01 /2010 

Alpha Analytical 

method at a temperature of 
8 Walkup Drive 

4 .6°C. 
Westborough, MAO 1581 

I of 12 

SDG 
Number 

LI0l3534 

; 
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Region I Data Review Worksheet Other lnoq:anics h~ l SEP.\ 300.omoA and S:\I -lSOO'ill3-Bll/-lSOO'i02-B/ 

Project: Shcpley's Hill Landfill Supplemental lnnstigation -15oos2- .. \U/53IOC:/2320B/25-lOU 

Review Criteria: QAPP, MADEP MCP, lJSEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

a e . T bl 3 T ota an d D' ISSO ve dM etas ,y I b lJSEP A 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG fik. 
a. Sample data package: including 

case narrali \"c. QC data and 
Data ra1\ data. 
l'ompk:teness b. Shipping and receiving 

documents. 
c. /\II lab records of' smnpk receipt. 

prcparntion and am1h sis. 

I) Sample cuslod} dornmcntalion . 

2) Tcrnpernlu1\: :c6°C for soils. 
coc 3) Aqueous sample preserved lo 

pl-1<2. 
-l) Sample deli\'cry docu111c11latio11. 

I) ·'\qucnus sample 180 J:1~s if 
l loldin/c I i111c• plc'Sc'l'lc'd lo pl!· 2 

21 I lg - 28 d<i}S lo amil~sis 

AMEL' Job No. 780380000.0300.**** 

Laboratory S DG: LIO I 3 5 34 · 

Samples Affected 

/\II requin:d delin:rables were present 
in the data package. 

Cook:r temperatures upon arrival at 
Alpha were 1\ ithin acceptance criteria. 
Sa1npks wen.: prcscn cd with IINO, lo 
pll•c2. 

The Chain of Custody is intact. 
The laboratory Sample Receipt anJ 
Log-in Checklist indicates lhal sample 
inlcgrit~ 11t1s maintained during 
lransporl. 

Th, sa111plc·s 11.:n.: a11~d~1cd 11i1hin 
liuldii1g 11111c· , 

2 of 12 

Qualifications Bias 
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Region I Data Review Worksheet Other lnorganics h) l'SEI'.\ 300.0/-tlOA anti S:\I -t500'-113-Bll/-t500'-02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-,\D/5JIOC/2320B/25-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and 11 Guidance and DoD QSM 

Review 
Items 

Blanks 
(Method. 
Field. 
Equipment. 
Rinsulc. CIC ) 

Laboratory 
Control 
Sample. 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Rt:co1 er~ 

An·eptance Criteria 

I) Evalm11..: down to th.: 1.()1). 

2) lfsampk result is <IOx 
con1am1na11t conc..:ntration: 
llag ··u·· 

3) Sample r..:suh ? I Ox contaminant 
l'llllC<.:llll'alion: Ill> 
qualilic,11io11 1cquin:u 

I l LCS acceptance limits 80-120%, 
method rcquirc1m:nls (El'.!\ Method 
WIO (,021/ 7-l,OJ 
a) %R<80% tlag detecled results ··r 
and nondctecled resulls ··1 Jr 
b) ¾R> 120% flag detected results ··r 
c) ¾R<IO'X, llag detected results ··r 
and nondetectcd results ··J{'" 
Quality all associated samples. 

AMEC Joh No . 780380000.0300.**** 
Laboratory SDG: LIO 13534 

Samples Affected 

Total and dissoh·..:d aluminum (2.41 
µg/L). total anu dissoln:d calcium ( 16.9 
µg/L). total anu dissoh,cd copper (0.16 
11g/L). Iola I and dissohcd iron ( 13 
r1g/L). tolal ,111d dissol,cd manganese 
(0.14 µg/L). and 101<11 and dissolved 
silver (0.13 pg/L) \\t:rc detecteu in the 
mi.:thod blank associated 11 ith the 
analysis ol"samplcs from 1his SDCi. 

Tolal anlilmlll~ (0 670 ftgil.). lolal 
arscnic (ll 25 pg·l.). lolal calcium ( 1-t , I 
pg'I ,). lolal chrn111ium (0.25 pg'!.) lnl:11 
iron ( 16.2 rig I.). lolal lc.1d 10.08 pg/I.). 
and llllal mangancsc (0 I 6 pg/I.) 11cn: 
de1ec1ed in rinsatc RB-090110-lJ. 

. . .. 

The LCS rernveries 11-erc within 
acceptance limits. 

3 of 12 

Qualifications 

The assm:iatcd sum pk 
concenlrnlions were more lhan 
IO times the blank 
concentrations: therefore. data 
usabilit~ is not adversely 
affected h) the blank results 
with thc following exceptions: 
AMEC !J qualilicd the dcteclcd 
total alu111i11u111 rro111 sample 
SIIM-10-15-0901 IO-ll: lotal 
copper lrom samples DUP-
090110-ll and SIIM-10-13-
090110-ll: dissolved aluminum 
from sampk SflM-10-13-
090 I IIJ-l I: disslll v..:d copper 
from sample SIIM-I0-13-
090110-F with a B (method 
blank contamination) reason 
code. 
AM EC l I qua Ii lied the dclcclcd 
total anlinH>ll~ l'rom s,11nples 
SI 11\1-10-13-ll')ll I I 0-l I and 
SI IM-10-15-0')ll I I IJ-l I: 
di,,,,h c·d .1111i111,,11_, 1·1,,rn 
sumples SIIM-10-13-0901 Ill-I·. 
SIIM-10-15-090110-F. and 
I)! 11'-090110-F: dissoh·cd 
chromium from sample SI IM-
10-13-090110-1': totul lead li·om 
samples SHM-lll-13-090110-lJ 
and SI-IM-10-15-090110-U 11ith 
an F (contaminalion in lhe 
rinsate blank) reason codc . 

The rinsate blank rest1lts have 
not been qualilicd Jue lo 
method blank contamination. 

Bias 

lligh 
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Region I Data Review Worksheet Other lnori,:iinio h~ l'SEP.\ Joo.omo.-t and S" -1500:\113-Bll/-1500'.\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-.-\l>/53IOC/2320B/25-IOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Field 
Duplitute 
RPD 

MS/MSD 

Post 
Digcstion 
~pike (PDS) 

Serial 
Dilution 

Acceptance Criteria 

1) Rl'D 5 30"/t, (11aters); $ 50'½, 
(soils) 
a) If exceeds RPO limit : J qualil'y 
delects , lJJ qualil)' non detects . 
b) If one result > LOQ and other ND: 
J-,ktections. UJ 4ualil) 11011 d..:tccts 

2) ± LOQ for results s 5x tht: 1.0() 

I) l'v1 S/MSD acccptancc limits nrc 80-
120% (()APP-Worksheet 12-1) . 
2) Qualili results in thc hatch or of 
similar type. 
3) If background concentration is >4x 
spikl' concl'ntrati nn qu,ililication is 
not required 
al Recoveries < I 0% .I qualify detects. 
R qualify non detects 
h) Rccll\t:rics <80°,-o llag ddc1.:tcd 
n:sulls ··r anJ nondci.:ctcd res ults 
·· l !J" 
.:) Rl'w\'cl'ics -· l 20°·o llag dl'lc'Cll'd 
ri:sul ts "',I" 
➔) [{!'[) ,, 20"., 

I) .-\cccplancc Ii mils arc 75-1 25°-\,. 
2) ()uali I~· results in thl' hatch or of 
simihir type. 
3) If background rn111:cntration is >-Ix 
spike concentration qualilic,llion is 
not required 
,1) Rcccncrics · to•:;, J qualil'> Ji.:tccb. 
R qualify non detects 
b) Recoveries <75% flag detected 
r;esults ·'J" and nondetected results 
--11r 
c) Recoveries > 125% flag dett:!cted 
results ··r 

I) Once per digestion batch lEP A 
6000 series) 
2) :<: 10% for anal:tes with 
concentration >50tim.:s LOQ 
3) %D> I 0% tlag detected results ··r 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: L10l3534 

Samples Affected 

Sam pk DU P-0901 I 0-U/F \\'as 
collected as the licld duplicate of 
sample SMM-J0-15-090110-ll/F. The 
RPDs for analytes detected above the 
LOO were within acceptance criteria. 
except for total aluminum. 

Total iron (340%/ 190%) rcnn cries in 
the MS/MSD performed on sample 
SHM-10-13-090110-U \\ere outside the 
QAl'I' specified limits. 

Di ssol ved calcium ( I 43%MS), 
dissol \'ed iron (610%/ 170%), and 
dissnl,cJ mangancsc ( 122'½,MS) 
rccn\ erics in the MS/MSD pc1 l<ll"lnc<l 
on s,1111plc Slll'd-lll-1., -()<)0l l0-F 11crc 
oulsidl' (.)Al'P-spec ilil'd limit s . 

The PDS recoveries \\ere ll'ithin 
acc:eptance limits. exct:pt for total 
arsenic (70%) on sample SHM-lll-13-
0901 ,10-~. 

Thl' %0 for the SDs performcd 011 

SIIM-ltJ-13-0lJUI I0-l ', I: 11.:rl' 11i1hi11 
acceptance criteria with the following 
exccptions: total aluminum (28%), total 
and dissolved arsenic (28o/.✓36%). total 
and dissolved barium (24%/31 %). total 
and dissolved calcium (32%/42%). total 
and dissolved iron (33'%/41 %). tot.ii 
and dissolved magnesium (32%/41 %). 
total and dissolved manganese 
(34%/40%), total and dissolved 
potassium (33%/39%). and total and 
dissolved sodium (27%/37%). 

<I of 12 

Qualifications 

The total aluminum trom 
sample SHM-15-090110-ll ll'as 
pre, iously ll qualified due In 

blank conlmnination and has 
nut bcc:n further qua Ii lied . 

The hackground concentrations 
of all anal) Les that are outside 
QAPP-specitit!d limits were 
mo1e than 4x the spike 
co11,·e111ration II ith the 
folilm ing exception : 

AMEC .I qualilicd thc dissol\'cd 
111,111gancsc I cs ult fro111 samplc 
SIIM-10-13-11901 IO-F 11i1h a() 
(MS 1MSD recover) not 11ithin 
n 111t1 o l) 1c·as,111 c·o ,k. 

AMEC J qualified thc dctech.:d 
total ursenic result from samplc 
SIIM-10-13-090110-U 11ith ,, P 
(PDS reco\'ery not within 
·contro! limits) reason code, 

- ·: . 

AMEC J qualified the detected 
lnlnl aluminum. tnlal and 
dissnh ed arsenic. total and 
dissol\'ed barium. total and 
dissol\'ed calcium. total and 
dissoh ed iron. total and 
dissol\'ed magnesium, total and 
dissolved manganese. total and 
dissoh·ed potassium. and total 
rind rJissolved sodium results 
from sample SHM-10-13-
090110-U/F with an A (SD% 
difference not \I ithin control 
limit) reason code. 

Bias 

None 

High 

Lcrn 

None 
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Region I Data Review Worksheet Other lnoq.:anirs hy l SEP.\ 300.0/-HIU and S:\I -t500\ll3-Bll/-t500\02-B/ 

Project: Shepley's Hill Landfill Supplemental Innstigation -t500S2-.\l>l53toC/2320B/25-tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance ~rnd DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifit:ations Bias 

I) Instrument k,cl rnm:rntrntions 
should be kss than the linear d) namie 
range (LDR). 
a) Qualify detected results with 
concentrations greater than the I.DR AMEC .J qualilicd these results 
, . .,.. 

The laboratory .I qualilicd metal results with a TR (lracc kvel) renson 
CDmpound 2) Thc reported DL (LOQ) should not detected bctwccn the LOD arn.l the code. unli:ss they ,,·crc Estimalion 
Quantitation be hdo\l the lo\\est IC/\L standard LOQ. pre, iousl) ll qua! i lied due to 

com:enlrntion. blank conta111ina1ion. 
a) l'ositivc results reported above the 
LOD bu1 helow the LO() should he 
considered estimated and be llagged 
··r· 

Sampks SIH\l-10-15-090110-!J/F and 
I) Appropriate method. Dl ll'-090 I I 0-1 '/l I ha, e elc\ ated 

Overnll 2) Evaluate an) anal)tical problems detection limits for all analytes due lo 
Evaluation or \\·ith laboratory results. the <lil111iu11s required by the high No qualilica1io11 warrantcd. None 
Data 3) E, aluatc sampling errors - lield concentrations of targcl analytes. The 

rnnlamination. sa111pk hold ti111cs. rcqucsted rcporting limits \\ere not 
ad1i..:,..:d. 

Note: The l:1horator~· is n~porting the Method Detection Li mil (i\l DL) as the Limit of Delee lion ( LOO) anti it is expressed all 
littl.'rnm in the Ell'ctronk Data Dl'livernhle.~ (EDD) and lhl' Lahorntorv Report. 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Compktt.: SDG file. 
a. Sample data package including case 

Data nal'rali\c, QC <lata an<l l"a\.\ <lata. 
Completeness b. Shipping and receiving documents. 

c. Atl °lab records of sample receipt, 
preparation and analysis. · 

I) Sample custody documentation. 

coc 2) Temperature :'.S6°C 
~) Sample delivc1y documentation. 

Holding Times 14 days. pn:servation not required (Standard 
(IIT) Method 2320B) 

I) If sample result is < I Ox contaminant 

Blanks 
cunc.:entrntion and bdwcen LOO un<l LOQ. 
rnise result to LOQ nnd lfag ··t J'' 

(Method, field, 2) If sample result is <!Ox contaminant 
Equipment, concentration and 2'. LOQ flag ··u·· 
Rinsate. etc.) 

3) Sample result 2'. l Ox contaminanl 
concentration: no qualification required. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0l3534 

Samples Affected 

All re4ui rt:<l Jdiverables \\ere present 
in the data package. . . : .. .. 

' 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
I ,og-in Checklist indicates 1ha1 
sa111plc i111c·gi- il) \\ ;1s 1nai11tai11cd 
during transport. 

Samples were analyzed as per 
Standard Method requirements. 

·1 otal alkalinity \,\ as not detected in 
preparation blank. 

=' of 12 

Qualific:,tions Bias 

' 

-

I 
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Project: Shepley's Hill Landfill Supplemental Investigation -1:;oos2- .. \l>/S3toC/2320H/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

No qu,1lilicatio11 ii' rccowry hct\\CCll 80-
115% 
,1) %R<R0'½, llag detected results '·rand 

LCS n:cove::r> \\as within acceptam:c 
LCS nondetedc<l results ··Ur 

h) ¾R > 115% flag detected results ··r criteria. 

c) ¾R < I 0°1., flag detected results ··rand 
nondetected n:sults .. R"· 

4% sRl'D. Rl'D >4% !lag detected results ··r The laboratory performed duplicate 
Lah Duplirntc and nondctcctcJ results ··ur am.ti) sis on a sample from a dilli.:rcnt 

SDCi. 

Field RPD ::, 30% when detects for hoth duplicates A lield duplicate \\as not submilled 
I )upl icatcs ,Ill: :C ()I. ltlr water for this anal> sis. 

I) No qualilication required irrecovery 
between 86-116%. 
2) If background rnnccntratinn is greater than 
4x thc spikc rnlll:entralion qualilicalion is not 
rcquin:d 
",,R·· 8(1'_•,;, llag dct..:c.:tnl rc·sulls ··r ,111d 

l'vlS '"'' p..:rli,rm..:d Pn a sampl..: fron, :\IS ·f\lSll llllllLkh:<.:lcd rc·,ulls ··t 1r 
",,R I I!,",, 11:ig ,kic-ci..:d 1,·.,ulh ··r· ,1 dilkrcnl Sl)(i. 

",.R~I0'I., llag dc1cc1ed 11.:suhs ··r und 
nondch:c:tcu n:sulls ··1c 
!)ualil~- nnly rcsulls in th..: srikcd snmpk. 
(()ualili· r,·sulls li1r sampks colk<.:t..:J at same 
luc.:alion but differing depths as 11cll) 

Compound 
l'ositi\e rcsulls r..:poncd :.tbovc the LOD but Tolal alk:.tlinil) II as uclcctcJ in :.tll 

. Quanlitalion 
_below the LOQ should be considered _associated samples at concentrations 
estimated· and be tlagged ·'J" above the LOQ of2.0 ·mg/L. · 

' . 

I) Appropriate method. 
Ovcrnll 2) Evaluate any analytical problems with 
Evaluation of laboratory results. No anomalies . 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times . 

T bl 5 N"t t Chi . d a e 1 ra e, on e,an u a e ,y . d S If t b USEP A 300 0 
Review 

Acceptance Criteria 
Items 

Complt:lc SDG lile. 
a. Smnpk data packagc i111,:ludi11g case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

AMEC Joh No . 780380000.0300.**** 
Laboratory SDG: L 1013534 

Samples Affected 

All required deliverables were present 
in the data package. 

c, of 12 

Qualifications Bias 

No qualilication 
\I arrantcd. 

None 

Nn qtml ilic:ition 
Nun..: 

11 :1rr:1111l·,I. 

.. 
,. 

. . ' . . 

Qualifications Bias 
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Project: Shepley's Hill Landfill Supplemental lnnstigation ➔soos2-.\l>l:5310C"/2320B/25➔0I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 

coc 2) Temperature ::o6°C 
3) Sample dt:livery documentation. 

I) 28 days. pn.:scn al ion not required 
Holding (Chloride. Sulfi1k) (l·:l'A Mt::1hod 300.0) 
Times (II I') 2) 48 hours. prescl\"alion not required 

(Nitrate-N)(El'J\ Method 300.0) 

I) Ir sample result is< I Ox contaminant 

Rian ks rnncenlrnlion and between I.OD and LOQ. 

(Method. raise ,·,·sulf lo LO() and flag ··ti-· 

1-'ield. 2) ll'sample result is < I Ox cont;,uninanl 
Equipment. concentration and?: LOQ llag ··u·· 
Rinsale, etc.) 3) Smnplt: result::: l()x conlaminant 

conccntrnlion: no qua Ii Ii cation n.:quirecl. 

I) No qu,dilic.ili11n ifrecmer~ hcl\\'ecn 90-
I I ll"o 
a) "·,.R •·1111°,. llag dch:ctcd results --r ,ind 

I.CS nll11dc1cc1~d rcsul!S --1 i.l" 
bl "·,,R > 110% !lag detected results --r 
c) ",,R , I 0°1;, llug detected results --rand 
111111de11.·l'1ed resu lt s " I{" 

I) Chloride RPO < 18%: 
I ,ah Duplicate 2) Ni1rnte Rl'D < 15%: 

3) Sulfate RPO <20% 
', 

f-ield i"i RPD S 30% \\'h~n detects for hoth :~a-mple~ 
Duplicates are 2: LOQ for water 

I) No qm1litication required if recovery 
hcl11een 40-151 '¼, for chloride. 80-122% ltll' 
ni1rate. and 60-140'/··o for sulfotc. 
2) lrtrnckground concentrntion is greater than 

MS/MSD 4x the spike concentration qualificution is not 
required 
Quality only results in the spiked sample. 
(Quality results for samples collected at same 
location but dilkring depths as well) 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: L1013534 

Samples Affected Qualifications Bias 

Cooler temperatur.;s upon arrival al 
Alpha nere within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity \I US maintained during 
transport. 

The sumpk:s wt.:rc anal}zcd and 
prest::l'l'l'd as per EPA Method 
n:qu iremcnts. 

Nill ale. chl,,ridc and sulliitc 1H:re 1101 

detected in 1he method blank. 

I('\ lc'ctl\cl i,·, \\c'lc' II illii11 
acccplancc nitcria . 

The lubornlory performed Juplicutc 
analysis on sumpk: SHM-10-13-
090110-U. "lhi.: '}o Rl'Ds ½Cl'I.: \lithin 
acceptance criteria. 

' 
.. .. .. .. 

J\ field dupli<:~tc w~s not suhmillcd 
for this analysis. 

The MS/MSD \I as performed on 
sample SHM-10-13-090110-U. The 
recoveries \\'ere within acceptance 
criteria. 

7 of 12 
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Region I Data Review Worksheet Other lnoq~anics h~· l"SEI'.\ 300.0/-4IO.-t and s,1 -4500'.\113-IUl/-4500'WZ-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -4500S2-AD/53IOC/23ZOll/2:rnm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Arfected Qualifications Bias 

Items 

The nitrate result li0111 sample SI IM-
AMEC J qualified 

Compound 
Positive results reported above the LOD but I 0-13-090 I I 0-U was <ktcctcd and 

this result with a TR 
()uantitation 

below the LOQ should be considered reported bct,rccn the LOI) and the 
(trace level) reason 

Estimation 
estimated and be llagged ··r UlQ. These results were .I qualilicd 

code. 
by the laborat(H). 

I) Appropriate method. 
(hcrall 2) h alunt.: any analytical problems with 
1-: , ·aluation uf laburator) results. No ,111nnrnlics. 
Data 3) Evaluate sampling erro1s - lil::ld 

contamination. sample hold times. 

T bl 6 A a e mmonia, I n e,an u I e ,y an ar e 0( S · :, - ' - ' -d S lfd b St d d M th I 4-00NH3 BH/4500NO2 8/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG tik . 
a. Sa1npk data package including c.1se 

Data n,11T,11iv.:. Vl' data ,llld I a11 data. 
( \l1l1pktL'llCSS h. Shirping ,11nl rL-c.:i\ ing dornm.:nts. 

C, . \111:ih lcCllldS \lr ,a111pk ll:CL0 ip1. 
l'l'L'l':ll':1tit>ll ;111d ;111:il~,i.' 

I) Sam pk custod: d11n1m.:11t,11 inn. 
cm: 2) Tcmpc1 a tun: '.~(, 0

(' 

3) Sample dcliH:ry documentation . 

I) 28 days. preserved with 1-12SO4 to pH<2 
(Ammonia) 

H_ol~ing Times 2) 4s"'hour_~. chemical pres~rvation ·not 
(HT) required (Nitfiie) 

3) 7 days, preserved w/ zinc acetate and 
NaOH (Sulfide) 

I) If sample result is < I Ox contaminant 

Rlanks 
concentration and bctm:i:n LOD and LOQ. 
raise re,ult lo 1.0() :111d 11:ig ··t 1 .. 

(Method, l·iclJ, 2) If sample result is , IUx contaminant 
Equipment. com:entration and ;:: LOQ !lag ··u·· 
Rinsate, clc.) 

3) Sample result ;:: I Ox contaminant 
concentration: no qu.ililication required. 

No qualitication if recovery between 80-
LCS 120% for ammonia. 9U- I I 0% for nitrite. and 

75-125% for sulliJc. 

/\MIT Job No. 780380000.0300.**** 
Laboratory SDG: LIO 13534 

Samples affected Qualifications Bias 

/\II r.:qui1·eJ deli1c1·abks \lcrc pn.:si.:nt 
in thL' th1ta p,1ckagL· 

Cookr tcmpcl'aturL'S upon arri\ al .it 
Alpha 11.:r..: \\ithin aecqilanc.: 
crih.:r1a 
I hc lalm1 atm: sampk receipt and log 
in ehccklist imlicatL'S that sample 
integrity \\ as maintained during 
trnnspnrt 

.· The samples were analyzed and 
., 

preserved as per Standard Method ; 
requircmcnts. 

N(, ,malytcs dct.:ctcd in mclht>J 
hlanks. 

LCS 1-eco\erics II ere within 
acceptance criteria 

8 of 12 
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Nov cm her 8, 20 IO ·1 otal and Dissoh c1I "dais h~ I SEI' \ ,1c1hod <,OZ0.\/7.t70.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEI',\ 300.0/.tlOA and s,1.tS00'.\113-Bll/.t:'i00'.\02-H/ 

Project: Shepley's Hill Landfill Supplemental lnnstigation .tsoos2-,.\D/5JI002320B/25.tOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guithtnce and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

Sample SIIM-10-13-090110-U was 
analyzed in duplicate for mnnrnnia 

Lab Duplicate I) Rl'D'.>20% and sample SHM-10-15-090110-U 
for sulfide and nitrite. The 'X, Rl'Ds 
\\ere\\ ithin acceptance criteria. 

Fidd 
I) Rl'D::,30% /\ licld duplicate wc1s nnl suhrnilll!d 

Duplicates l(ir this anal) sis. 

I) No qualilication required if recovery 
bel\\ecn 80-120'1/o(mnmonia), 85-115% 
(nitrite). and 75-125% (sullide). MS/MSDs m:re performed on sample 
2) I I' background conccntralion is greater than SIHd-l0-1:;-o<J0I IO-LI fur .imnrnnia 

MS/MSIJ 4x the spike concentralion <:jualilication is 1101 and sullidc and sampk SIIM-10-15-
required 090110 for nitrite. The n::covcrics 
QtrnlilY nnl) results in the spiked sampk. ,,ere \I ithin acceptance criteria. 
(Qualil) results for sampks collected al same 
lnc.11ion 11111 dilkring Lkpihs ,is well) 

l'ompuund 
l'()siliH: 1·es1il1s n:porh:d ahll\l' lhl! I.OD hul 

No 1w,iti\l! 1csults repo11cd hd\1l!c11 hcl,111 lhc I 0() should he rnnsidcred 
()ua111 ital inn 

cs1i111,1k'd ;111d he· lb~~l·d ··r I.( >I) and I.< HJ. 

11 /\pproprialc method. 
Overall 2) 1-:valuall' ,1111 anal) lirnl prohl.:ms II i1h 
halua1ion ol laborator) results. Nl, ,11101nalil!s. 
Dala 3) Evaluate sampling errors - lidJ 

contamination. sample hold times. 

Table 7. C:hemical Oxygen Demand (COD) by USEPA 41P.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C . 

. . 
Review · ·. 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data package including case 

Dala nurrative. QC data and ra,1· data. 
Co111pkll'11L·ss h. Shippinf' ;111d rccci, in~ dornmc:nh 

c. All lab n:cords of smnpk receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature ::,6°(' 

'.,) Sample delivery documentation. 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LI013534 

. . ,, . 
Samples Affected Qualifications Bias 

All required deliverables were present 
in the tbl:1 package. 

Cooler temperatures upon arri,·al al 
Alpha were ,,vithin acceptance 
criteria. 
The luborntory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

9 of 12 



amec 
November 8, 2010 ·1 otal anti l>issoh l'll .\lctah h~ I SEI'. \ \ll'fhotl r.ozo \/7-HO. \ 

Region I Data Review Worksheet Other lnoq:anil·s h~ 1·st-:1'.\ 300.0/-HOA anti S\I -tSOO'ill3-IUl/-tSOO'i02-B/ 

Project: Shcpley's Hill Landfill Supplemental lnnstigation -tsoosz-.-\l>ISJIOC/Z3ZOB/2S-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Holding Times 
28 c..la)s. prcscr\cd \lilh H2SO.i to p11 <2 

(!IT) 

I) If smnple result is < I Ox contmninanl 

Blanks 
conccntrntion and bd11ccn LOD and LOQ. 
raise result to LOQ and llag .. u·· 

(Method. Field. 2) ll"sampl..: result is < !Ox contaminanl 
Equipnu:111. concc:ntration and ::::- LOQ !lag ··tr 
R insatc. ch.:.) 

3) Sample result 2'.I0x contaminant 
concentration; no qualification required. 

LCS 
No qualification if rci.:oYery bt:t\l'een 95-
105 11,;, (COD) :md 90-I I01i;,, (TOCJ 

Lab Duplicatc 
RPD $ 20%. RPD >20% tlag detected results 
··rand nondt:tecteJ results ··lJJ" 

Field Rl'I> · ]O"" "hl'll dl'tc·c·ts fo r hoih dupl ic,l ll'S 
Duplic·,11..:s i\rL' ·<)I li11 ",llL' \' 

I) No qua Ii licalion r..:quircJ ii' rcrn, el) 

hcl\\"c'L'll 80-120" "· 
2 J Ir background c<111<:c'ntra1 ion is gr..:akr 1han 
4x thc spiko;: conct:ntration qualilication is not 

MS/MSD required 
Qualif~ only results in th.: spiked sample. 
(Qualify results for samples collected at same 
location but difforing depths as well) 

:I) ins'trument level contentnifions should be 
kss thun the linear rnngc. Qu.iliry detected 
results with concentrations greater than the 
LOD "J'" 

Compound 2) The reported LOQ should not he below the 
Quantitalion lo11es1 IC AL standard concentration . 

.') i'usiti\L' rc·sulis rq1ortcd alm\L' tliL' I.OD 
but below the LOQ should be considered 
estimated and he tlaggt:d ··r 

I) Appropriate method . 
Overall 2) Evaluate any analytical problems with 
l:'.l'aluation of laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sampk hol<l times. 

/\MEC .lnh No. 780380000.0300.**** 
Laboratory S DG: LIO 13 5 34 

Samples Affected Qualifications Bias 

Samples ll'crc anal~zcd as per EPA 
and Standard Mdhod requirements. 

COO and DOC were 1101 detected in 
associat.:J mc:thod blanks . 

LCS rccov.:rics were 11 ithin 
acccpl,rnc.: cri1.:na. 

Sample SHM-10-13-090110-U was 
anal~zed in duplicate by the 
lahorator~ . Rl'Ds \\ere \1ithi11 
a<.:<.:cptanc.: ,nlc:ria. 

. \ lic·ld duplic·;1lc· ",IS not suh111i1lc'd 
li,r this a11ah , i, 

I\ISs \\t.:lc pcrli1r111cd on sample-
SI IM-10-13-090110-U liir COD ,1nJ 
sample SIIM-10-15-090110-U for 
DOC. ·1 he recoveries were \\ ithin 
a..:ccptancc L'l'ileria. 

. .. 
.. ; 

COD and DOC results were reported 
as delected above the LOQ, 

No anomalies . 

10 of 12 
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N ovcm her 8, 20 IO Tola I anti l>i.\soh cd "rials h~ l SU'\ "rlhml C,OZO \/7~70 \ 

Region I Data Review Worksheet Other lnorganil·s h~ l"SEI'.-\ JOO.O/~JOA anti s,1 ~500'illJ-Bll/~500'i02-B/ 

Project: Shepley's Hill Landfill Supplemental Innstigation ~500SZ-.\D/5JI0('/2JZOB/25~0D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 8. Total Suspended Solids (TSS) by SM2540D 
Rc\'iew 

Acceptance Criteria 
Items 

Complete SDG lik. 
a. Smnplt.: data pm:kagc including cast: 

Dilta narrative, QC di.Ila and ra11 di.Ila. 
Compktcm:ss b. Shipping un<l receiving docu1111.:11ts. 

c. /\II lab nxords or sample n:ccipt. 
prcparation and analysis. 

I) Sample custody dnrnmentalion. 

coc 2) Temperntur<: :':':6°C 
3) Sample dcli~ery dncumcnlalion. 

Holding Times 
7 days from sampling to analysis 

(IIT) 

I) ll'srnnpk· n:sult is <. Ill\: cnnt,1111inan1 
Ulncc'lltral inn ,111d hi:111.:,·11 I.( )I) and I .( H). 

Hlanks 1aisc· 1c·s1ill lo I.()() ,111d 11.ig " I I" 
(:\·ktl111d. I ic·ld. 2J Ir sample: 1cs111l is •, Ill:--. ,011wmina11t 
1-:quipmuH. i:n11ci:11tr,11ion and ~· 1.0(.) llag .. , I" 
Rinsati:-. i:lc. ) 

3) S,1111pk n.:sull ~ I 0:\ rnnta111ina111 
i:on,cntrntion: no quulil1c.1tiun n.:quin:d. 

RPD <20% llag detected results "J" and 
Lah Duplicate non<lcti:cl<.:<l results "UJ" 

Field 'RPO 2 30% when ·detects for both dupficate~ 
Duplicates arc ~QL lix \\'atcr 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
n:sulls with concenlralions greater than lhc 
I.Ul> --r 

Compound 
2) The reported LOQ should not be below the 

Qtrnntitation lowest IC AL standard concentration . 
3) Positive results repo11cd above the LOO 
hul helm, the LOQ should be considert:d 
estimated and be flagged "J" 

I) Appropri.itc method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laboratory results . 
Data 3) Evaluate sampling errors - lield 

contamination. sample hold times. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO I 3534 

Samples Affected 

All required delivernhles \\ere 
pr.:st:nt in the data package. 

<.:ooler h:mp<: rntun:s upon arri, al 
al Alpha m:re within acceptance 
criteria. 
The laboratory Sample Receipt 
and l.og-in Checklist indicates 
1ha1 smnpk: i11tegri1y was 
maintairn:d during 1ranspo11. 

Samples II ere analyzed as per 
Siandard M.:thnd rcquirL·menls. 

I SS 11 ,b 1101 dc•k..:i..:d i11 
associalcd method blanks, 

The l..ihoratory performed 
duplicate analysis on a sample 
from a different SDG. 

A field duplicate \vas not 
.. 

sub111itted lur this anal) sis. 

TSS "as reported us detected 
above the LOQ. 

No anomalies. 

11 of 12 

Qualifirn lions Bias 

No qualilication 
11 arranh.:d. 

None 

. . ' 

I 
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Region I Data Review Worksheet Olhcr lnorganks h~ l'SEI' .- \ 300.0/-HOA nml s,1 -tS00:\'113-Bll/-tSIIO'iOZ-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tsoos2-.\D/53IOC/2320H/25-to1> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and ll Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

o~-~ 
Denise King 
Environmental Chemist 

AMEC .loo No. 780380000 .0300.**** 

Laboratory SDG: LI013534 

.. ... . .. 
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Alyson Fortune 
Environmental Chemist 
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Region I Data Review Worksheet Other lnoq,:anirs h~ l 'SEI'.\ J00.01.i10.➔ ands" -l500:\113-Bll/-l500:\02-B/ 

Project: Sheplcy's Hill Landfill Su pplcmcnta I Investigation .isoos2-A1>/SJ I OC/2320B/25-lOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ~rn<.I II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 

September 02, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Analytical Laboratory in Westborough, MA (Alpha) on September 02, 2010 and 
assigned sample delivery group (SDG) number L 1013628 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; total alkalinity using standard method (SM) 23208; chloride, sulfate, and nitrate using 

USEPA Method 300.0; chemical oxygen demand (COD) using USEPA Method 410.4; dissolved organic 
carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using 

SM 4500S2-AD; and total suspended solids (TSS) using SM 25400. Alpha followed the Department of 
Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample identifications (IDs) 
and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e . le ampe IS I L' t 
. Lab Sample Sample 'Field ID ~omments 
~PITJbe~ . .. '. Date ... 
LIO I 3628-0 I /02 09/02/2010 SHM- I 0- I 4-0902 I 0-F/ll MS/MS D 
LIO 13628-03/04 09/02/2010 SHM-10-16-090210-F/U 
LIO 13628-05/06 09/02/2010 DUP-090210-F/U Field Duplicate ofSHM-10-16-090210-F/U {Metals Only) 
LIO 13628-07 09/02/2010 RB-0902 I 0-U Rinsate Blank 

Tabl 2 S e ampe a us I St t 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Oata Review 

(ADR) 

AMEC Joli No. 780380000.0300.**** 
Laboratory SDG: LIO 13628 

Preservation Sample Receipt 
Temperature Laboratory 

As required by 
One sample cooler was Alpha Analytical 

method 
received on 09/02/20 I 0 8 Walkup Drive 
at a temperature of J0 C. Westborough, MA O 15 81 

I of 12 

soc 
Number 

L1013628 



\ November 8, 2010 ·1 ut a l and Dissoln-11 .\ktal.~ h~ l SEP.\ .\lcthud <,020.\/7-l711,\ 

Region I Data Review Worksheet Other lnorganil's hy l Sl-:1' .-\ Joo.om OA anti s,1 -l:'i00:\113-Hll/-l:'i00:\02-H/ 

Project: Shcplcy's Hill Landfill Supplemental Investigation -l:'iOOS2-.-\D/:'iJIOC/2320B/2:'i-lOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T t l a e oa an d D' ISSO ve eas ,, ., ... d M t l b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG lile. 
a. Sample data package induding 

case narrative. QC data and 

Data 
fa\\ data . 

h. Shipping and recci~ing 
Compl.:tcness 

dm:u111cnts. 
c. All lab rc1.:ords or sample 

receipt, preparation and 
analysis. 

I ) Sample custody documentation. 

2) Tcmpcraturc :S6°C for soils. 
(_'()(_' 3) Aqueous sample prescrwd to 

pl 1,2. 
➔ I Samph: deli1 er) docu111cntation . 

llAqucoussa111r,h: 180da~sir 
I lnltling 'I im.: pre sen .:d lo pl 1< 2 

2) I lg - 2X da> s lo anal) s is 

AMEC Joh No. 780]80000.0300.**** 
Laboratory SDG: LIO 13628 

Samples Affected 

All rcquin:d dclivcrahlcs were 
pn:scnt in the 1.h1ta package. 

Coolt:r temperatures upon arrirnl at 
Alpha 11 en: \I ithin aeccptancc 
criteria. 
Smnplcs \\el'e prescrvl!d with 1-INO, 
to pH<2. 
The Chain ul" Custod) is intact. 
The· l.ihorntllry Sample RccL·ipt aml 
Log-in Ch..:ckli st indicatcs that 
,ample intcgrit) \I ,IS mai nt.i ined 
durin!.! II <il l SJJOJ"I 

rl1..: sa111pks \\Crc ,111al) z.:d \\'ithin 
holding timc. 

2 of 12 
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Non!m bcr 8, 2010 ·101;11 anti lfosoh ctl .\li:tals hy I SEP.\ ,icthO(I C,020.\/7-'70 \ 

Region I Data Review Worksheet Other lnoq:anirs h~ I SEP.\ 300.0l-'IOA and S\I -t5011'.\ll3-IUl/-'500'.\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-.\l>/5JIOC/2320H/25-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Blanks 
(M.:ihod. 
Fidd. 
Equipment. 
Rinsatc. etc.) 

Laboratory. 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(I.C'S/I.CS DJ 
l{t.:Ctl\ Cl') 

Field 
Duplicate 
Rl'J) 

Acceptance Criteria 

I) Evaluate down to the LOD. 
2) Ir sample result is< I Ox 

eontaminant 
concentration: llag ·· l_l·· 

3) Sumpk result 2. I0x contaminant 
c.:oni:cntration: no 
qua Ii Ii cation rt:quircd. 

I) LCS acceptance limits 80-120%. 
method requirements (EPA_ Method 
6(}10/6020/7470) · : 
a) 0i,,R<80% flag dt:tcctcd results 
·T' and nondetected results ·'UJ" 
b) %R>l20% flag detected results 
"J" 
c) %R< 10% tlag detected results 
··rand noncklectcd n:s11lls -- re 
Qualil)' all associated samples. 

I) RPO '.> 30% (waters): ~ 50% 
(soils) 
a) If exceeds RPD limit: .l 4uality 
detects, UJ quality non detects. 
b) If one result> LOQ and other 
ND: J-detections. lJ.I quality non 
detects 

Al'vlEC .lob No. 780380000.0J00.**** 
Laboratory SDG: LI0l3628 

Samples Affected 

Total and dissolved calcium ( 18.8 
µg/1,) and total anJ <lissohc<l iron 
( 15.5 11g/L) were ddec.:tcd in the 
method blank associated II ith the 
anal) sis of samples from this SDCi . 

Total aluminum (].24 pg/ I.). tot,il 
anlimon) (0.111 pg/L). total cakium 
(87 .9 µg /L). total chromium (0.27 
rig/I.). total copper (0.12 µg/LJ. 
total imn ( 16.2 pgil.). totul IL·ad 
(0 l I pg/I.). total 111ang,111c,c (0.2!1 
/tgi l.l . total nic.:kd (OA pgil.l ,t11d 
total I.inc (].9:< )tgl l.) 11crc dclcclcd 
in rin,.ilc RB-0 1!02 I 11-l' . 

: : 

The LCS recoveries were within 
acceptance limits. 

Sample DUP-090210-U/F was 
collected as the licld duplicate or 
sample SHM-10-16-090210-U/F, 
All RPDs for anal~1es detected 
above the LOQ v.ere within 
acceptance critc:ria. 

3 of 12 

Qualifications 

The associalcd sample 
c.:onccntrnlions were more than I 0 
times the hlank cnncentrations: 
therefore. data usahi I ii) is not 
advl::rscly afli.:ckd by the hlank 
n::sulls with the following 
exceptions: 
.\l\.1[C lJ qualilied th..: dctceluJ 
dissohcd alulllinum results from 
salllplcs DI 11'-090210-F amJ SI IM-
10-1!1-090210-F: total and 
diswh ed antimnn) l'rolll Dl IP-
090210-U/F and SI IM-10-16-
090210-U/F: dissoh·cd chromiulll 
from samples Dl.ll'-09021 IJ-F and 
SI IM-10-16-0902 l 0-F: Jissllh cd 
copper from samples DUP-090210-
F and SIIM-10-16-090210-F: total 
lead from sample Slll\,l-10-14-
090210-U: dissolved nickel l'rrnn 
samples Dl 11'-090210-1: and Slll'\'1-
10-16-090210-F: total and 
dissllh cd zim: Ji-0111 s.1111plcs l>l i l'-
0902 I 0-1 ltF and SI l~l-10-16-
ll 'JO.:' 111-l, I· : ,111d di:-:-oh c·d 1i11c 
frllm sample SI IM-I0-I.J-090210-F 
11·ith an F (cn11tu111ina1io11 from ,1 
rinsutc blank) rt:,b\111 rndt.: . 

The rinsale blank results ha, e nllt 
been qualitied based on mclhod 
hl:rnk c.:onlaminatinn. 

No qualification wurrnnted. 

Bias 

lligh 

None 
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Project: Shcplcy's Hill Landfill Supplemental ln\'cstigation 4500S2-.\D/5JIOC/2320B/2540D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) MS/MSO acceptance limits ,ire 
80-120°/i, (Q/\PP-Worksheet 12-1). 
2) Qualify results in the batch or of 
similar type. 
3) Ir background conccnlral ion is 
>4x spike concentration 
qualilicalion is nol re4uin:d 

MS/MSD a) Rern\eries < 10% J qualil~· 
<lctccls. R qualil~ non detects 
b) Recoveries <80% llag detected 
results ··rand nondeteclcd results 
··ur 
c) Recoveri es > 120'% llag detected 
results ··r 
4)RPD ~ 20'¼, 

11 Acceptance limits arc 75-125"-'o. 
2) ()ualil~ results in the hatch or llr 

simila1 1_, pc. 
3) Ir b,1l·~grnund wnccntra1io11 i, 
>4" sri~c L'On,cntratinn 

I 'llSI qu,ililica1iu11 is nnt required 
Digestion a) Rcrn1 cries --: I 0% .I quali!") 
Srikc (l'DSl detects. R qualilY non <lt'h:cls 

hi Ri:cmcries --: 75",, !lag dclccted 
results ··r anJ non<letcct.:d n.:sults 
··ur 
c) Recoveries > 125% llag dcleclcd 
results ··r 

.. '. 
I) Once per-digestion batch (EPA 
6000 series) : 

Sc:rial 2) ::o I O'~o (i.ir mrnlytes 1Yith 
Dilution concentration >50timcs LOQ 

3) %D> I 0% !lag detected results 
--r 

/\MEC Joh No, 780]80000.0300.**** 
Laboratory SDG: LIOl3628 

Samples Affected Qualilications Bias 

Total arsenic ( 133'¾,/300'1/i,). total 
calcium ( 129%/ 154%). tot.II iron 
(520";iJ750%). and total manganese 
( 158%/ 176'¼,l recoveries in the 

The background coneenlrnlions or MS/MSD performed on sample 
SI [M-10-14-090210-11 were all analytes that are outside QAPP-

outside the ()/\Pl' specilied limits. specified limits \\We more than 4x 
the spike concenlralion with lhc 

Dissolved arsenic (333'h,'467%). 
iullO\ving exception: 

lligh 
dissokcd cakium ( 142'!1cJl91%). 

AMEC .I qualilicJ the <lissoll'ed 

dissolved iron (500%/1100'1/c,). 
potassiun1 result from sample 
SIIM-10-14-090210-F 11i1h a() 

dissoll'ed manganese (MS/MSD recover) 1101 within 
( I 60%/238%). and dissolved control) reason cock. 
rotassium ( 132'1/c,MSD) rcccH"crics 
in lhL· MS/MSD pcrli>nncd on 
sample Sl IM-10-14-0902 I 0-F \\ere 
outside ()APP-spccilkd limits. 

·1 hL' l'llS lc'L·,,1 ,·1 i,·, \\c'l'c' II i1hi11 
.\11-11-:C .I qualilicd the dclcclL'd lnlal 

acccpt,UlCC limits. t.:'(CCpt lilr Iola! 
manganese rcs1d1 l'i-0111 sample 

111a11gani:se (26-l'lu) 011 s,11nplc 
SIIM-1 0-I .J-090210-l/ 11 ith a I' I ligh 

SI IM-1 O- l 4-D1)02 I 0-l ! 
(l'DS n:co1cr~ 110111 ithin rn111rol 
lin1ils) reason Lillie- . 

... 
The %0 fo~ tl;e SDs performed on AMEC-J qualified the detected total 
sample SH M-10-14-090210-U/F·. magnesium'. total manganese and . 
11ere 1\ithin au.:epluncc limits 11 ilh lot.ii potassium n.:sults frum 

None 
the following e"ceptions: total samples SIIM-10-14-090210-U 
magnesium ( 13%) total manganese with an A (SD% difference not 
( 16%). and total potassiu111 ( 12%), within control limit) reilson code. 
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amec 
November 8, 2010 Total and Uissohcd .\lctals h~ I SEI'.\ .\lcthod (1020.\/7-170.\ 

Region I Data Review Worksheet Other lnori:i1nirs h~ l 'SEP:\ 30IUI/-IIOA and S\I -ISOO:\ll3-HII/-IS00:\02-1~/ 

Project: Shepley's Hill Landfill Supplemental lnnstigMion -tsoos2- .. \l>IS3IOC/2320H/2S-t01> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Crite1·ia Samples Affected Qualifications Bias 

Items 

I) lnstrumenl kwl rnm:enlralions 
should be less than the linear 
dynamic range (LDR). 
a) Qualit~· detected results with 
concentrations gn:att:r limn the LDR AM EC J qualified these rcsults \I ith .,.,.. 

The laboratory .I qunliticd metal a TR ( trace level) reason code. 
C'l,mpound 

2) The reported DL (LOQ) should n::sults ddcclcd hi.:111ecn the I.OD unkss they \\ere pn;viously lJ Estimation 
Quantitation not be below the lm,cst ll'J\L and 1h1: I.OQ. qual ilicd due lo blank 

standard concentration. contamination. 
a) Positive n:suhs rcporled abow 
the LOD but bclo11 the LOQ should 
be considered estimated and be 
tlagged·-r 

I ) Appropriate ml!lhml. Sampll' Sllfvl-l0-l-l-090210-l!/F 
has elevated detection limits for all 

O\'erall 2) Evaluate ,111) analy1ical problems 
anal) tes due lo the dilutions 

Evaluation of with laborato1') results. 
n.:quin:d by the high concentrations 

No qualitication warranted. None 
Dat,1 3) [\ aluule sampling errurs - lie Id ni' 1,11 get ,111al: tcs. Tl 11.: 1 equcsted 

contamina tion. sample hold times. 1eporti11g limits 11 er,· 1101 a,liiewd. 

~ole: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) :rnd ii is e,pressed ad 
li1te1·a111 in the Electronil' Data Delinrahll'S (EDI>) and tlH· I .ahorator~· Report . 

T bl 4 T t I Alk r 't b St d d M th d 2320B a e o a a 1111 :y 1y an ar e 0 

Review 
Acceptanre Criteria 

Items 

Complete SDG lilt!. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness h. S!1ipping and receiving doci,11nents. 

· :· 
c. All lab records o( sampl~ re_ceipt, . . preparation and analysis . 

I) Sample custody documentation. 
coc 2) Temperature ".'=6°C 

:-1 Samp k dcli,cry dorn111rnta1in11 

Holding Times 14 days. preservation 1101 required (Standard 
(IIT) Method 23208) 

J\MLL' Job No . 780380000.0300.**** 
Laboratory SDG: LI013628 

Samples Affected 

All required deli\'erables were present 
in lhe .data package. . . 

.. ·. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist intlicates that 
sample integrit) ll'as maintained 
during transport. 

Samples were analyzed as per 
Standard Method requirements. 
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amec 
NoYCmbcr 8, 2010 ·1 otal and l>issoh ell \h-tah h~ l Sl-:1'. \ \ldhotl (,11211. \/7470.\ 

Region I D~1ta Review Worksheet Other lnor~anics 1i, l SEP..\ 300.0/-tlOA and S\I -t:-00:\113-Hll/-t:\00:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tsoos2-.. \l>ts3JOC/2320H/2:--ton 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) If sample rcsull is< I Ox contaminant 

Blanks 
concentration and helween LOD and LOQ. 
raise resull to LOQ and tlag -- u--

(Mdhod. Field. 2) tr sample n:sult is < lllx contaminant 
Equipment. coneentralion and ? LOQ llag --L , .. 
Rinsat..:. de.) 

3) Sam pk result? I Ox contaminant 
rnnccnlrntion: no qualilication required. 

No qualilicalion ifn:covery hctwccn 80-
115°1., 
a) '½,R<80% flag detected results ··rand 

LCS 11onde1ectcd results ··ur 
h) '½,R > 115~1., llag detected results --r 
cl '!·;,R -:: I 0% llag detected n:sul1s --r @d 
nondett.!eted results ··re 

4% -c;RPD. Rl'D >4% llag dctcctcd results ··r 
Lah Duplirntc 

and 11011de1ec1<.:d results ··ur 

FiL·ld Rl'D . ~n"., 11hc·n dc•ic-cl, li,r ht•lh d11plicak', 
Duplic:1\c·s ,11\ : ~()L lii r 11a1c1 

I) Nu qualili.:atinn required if rcw,cr~ 
bt.:111 ecn 86-11 (,' ~,,. 
2) Ir hm:kground concentration is grcatt.!r than 
4x the spike concentrntion qu,1l ilication is not 
required 
%R< 86% tlag detected results --r and 

MS/MSD nondc.tected results •'LJJ" 
¾R > 116% tiag detected results 'T' 
¾R<IO¾ flag detected results 'T' and 
nunJdi.:eti.:d n:sulls --R" 

Quality only results in the spiked sample. 
(Qualify results for samples collected at same 
location hut ditlering depths ,1s well) 

Compound 
Positive results n:purtcd abuv..: thc LUO but 

Quantitation 
below the LOQ should he considered 
estimated and be !lagged --r 

I ) Appropriate 111.::thod. 
Overall 2) Ernluate any analytical problems II ith 
Evaluation of laboratory results. 
Data 3) Evaluate sampling errors - lie Id 

contamination. sample hold limes. 

/\MIT Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 13628 

Samples Affected Qualifications Bias 

Total alkalinity was nol ddcekd in 
preparation hlank. 

LCS recO\ ery was within acceptance 
criteria. 

The lahorntor~• perforn1ed duplicate 
a1rnl ysis on a samph.: from a difli.:n.:nt 
SDCi . 

;\ lic·ld d11pli,·:1k " '1' 11<•1 ,11h111i11c·d 
li>1 this :111al) sis. 

The MS -.yas performed on a sample No qualification 
None 

from a difforent ·SDG. warranted. . ,• -
•' : 

fotal alkalinity was d..:tccted in all 
associated samples at concentrations 
aho1·e the LOQ of2.0 mg/L. 

No anomalies. 
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amec 
No\'embcr 8, 20 IO Total m11l l)issoh cd :\klals h) l SEI' \ :\ldhml (11120.\/7-flll \ 

Region I Data Review Worksheet Other lnori.:,mics h~ l'SEI'.\ 300.11/-HOA and S:\I .tS00:\113-IUl/.tSOll:\02-B/ 

Project: Shepley's Hill Landfill Supplemental lnnstigation .tSOOS2-.-\l)/S31002320B/2S.tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

T bl 5 N" a e . 1trate, Chi "d on e,an d S If ate u b USEPA 300 0 1y 

Review 
Acceptance Criteria 

Items 

Compktc SDG lile. 
a. Sample data package including case 

Data narrntivc, QC data and ra,, data. 
Completeness b. Shipping and receiving documents. 

c. i\11 lab records or sampk rceeipl. 
rm:paration and analysis. 

I) Sampk custody documentation. 
coc 2) Temperature <::6°C 

3) Sampk deliver) documentation. 

I) 28 days. pn::scrrnlio11 nol rc4uin:d 
Holding (Chloride. Sulflltc) (EPA Method 300.0) 
Times (I-IT) 2) 48 hours. prcscn al ion not required 

(Nilralc-N)(l-:Pi\ Mclhod 300.0) 

I) Ir sampk 1csul1 is -: l<lx c.:ontarni11a111 

Hlanks c1111cc' nl ra lio11 and bc'l\\c.:en I.OD and 1.0(). 

( Mel hod . raise.: 1csul1 lo 1.0() and llag .. 1, .. 

I i.:ld. 2) II "1111pk ll'Sllll i, I fl\ c·u111a111i11a111 
1-:quipmcnl . eom:cn1ra1ion and 2 LO() llag .. U .. 

Rinsate. etc.) 3) Sample result ::: I 0.\ conlmninant 
concc1llralinn: no quulillc,llio11 required. 

I) No qualilicatio11 irrccovcry betll"ccn 90-
110'¾, 
ri) %R ~90"t,, flag d.:lcclcd results ··rand 

LCS nondetected results "'ll.l" 
b) %R > 110% !lag detected results ··r 

- . c) %R < 10%' !lag detected results ''J" and 
nondetected· results "R'· ·· · 

I) Chloride RPO <18%; 
Lab Duplicate 2) Nitrate RPD <15%; 

3) Sulfate RPD <20% 

Field I) RPO ::: 30'¼, when dclccts for hoth srnnplt:s 
Duplicates are ::O: LOQ for water 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 13628 

Samples Affected 

/\II required delivernblcs \\ere present 
in the dnta package. 

Cooler \empcratun::s upon arrival al 
Alpha 11crc within acccplancc 
criteria. 
'] he laboratory sample receipt and log 
in checklist indicates that sample 
integrity ,,·as nrnintained during 
transpor l. 

The samples w.:: n:: analyzed and 
preserved as per EPA Method 
requirements . 

"<itratc·. d1l11ridc· ,ind ,1i11·a1c \\c.:IT 11t11 
Jc.:1c.:c1cd i11 1hc 111.:thud blank. 

LCS recoveries were within 
acceptance criteria. 

·-. , .. 

The laboratory performed duplicate 
analysis on sample SHM-10-14-
090210-U. The% RPDs v.ere within 
acceplance criteria. 

/\ lield duplicate was not submilled 
for this analysis. 
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ameC-
Nov cm her 8, 20 IO ·1 otal aml l>iss11ll rd .\lctals h) l SEI'.\ .\kt hod <.o20 \/7~70 \ 

Region I Data Review Worksheet Other ln11ri:anics hr 1·sEI'.\ JOO.fl/~lflA amt S.\1 ~500:\113-IUl/~S00:\02-B/ 

Project: Shcpley's Hill Landfill Supplemental lnnstigation ~soos2-.\D/SJIOC/2320H/2S~OI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and 11 Guidance and DoD QSM 

Review 
Acce1>tance Criteria 

Items 
Samples Affected Qualifications Bias 

I l No qualilication required if rcwv..:ry 
between 40-151 % lor chloride. 80-122% for· 
nitrate. and 60-140% for sulllite. 

MS/MSD \HIS performed on sumple 2) lfbackground concentration is greater than 
MS/MSD 4x the spike concentration qualification is not SI-IM-10-14-090210-U. The 

required recoverit:s were within acceptance 

Qtrnlify only results in iln: spik..:d sample. 
critcria. 

(Qualil'y results fiir samples collcctcd al same 
location bul differing depths as well) 

Compound 
Positive results reported abon: the LOO but 

No positive results reported between 
bdow the LOQ should be considered 

Quantitation 
estimated and be llugged ··r LOD and LO() . 

1 ) Appropriale method. 
Owrall 2) Evaluate any umrl~tic.il problems ,,ith 
Lrnluation or laboratory rcsu Its. No anomalies . 
Data 3) EHrluat,: sampling c1rors - licltl 

rnnlarnination. sampk hold 1im.:s. 

T bl 6 A a e mmon1a, N' 1tnte, an u I e ,v cl S lfid b S tan ar et 0 s·=i - - =, -A cl cl M h d 4-00NH3 BH/4500NO2 B/4 -00s2 D 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data· . . narrative. QC data and r.iw_data. 
Completeness b. Shipping and rcc.:i1 ing documrnls. 

c. All lab records of sample receipt. 
preparation and analysis. 

11 S;l1l1pk <:llSillJ) d,1cu111c·11tu1io11 

coc 2) Temperature :":6°C 
3) Sample delivery documcn\alion. 

I) 28 days. preserved with H2SO4 to pH<2 
(Ammonia) 

1 folding Times 2) 48 hours. chemical preservation no\ 
(HT) required (Nitrite) 

3) 7 days. preserved w/ zinc acetate and 
NaOH (Sullide) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0l3628 

Samples affected Qualifications Bias 

: 

All required deliverables w·ere p.resent .. . . 

in the data package. 

Cooler temperatures upon arrival at 
Alpha m:rc within acceptance 
c1·i1.:1 ia. 
The laboratory sample receipt and log 
in d1ccklist indicates that sample 
integrity \1as rirnintained during 

. 
lransoort. 

The samples were analyzed and 
preserved as per Standard Method 
requirements. 

8 of 12 
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amec 
November 8, 2010 ·1 otal and l>iswhcd :\lctals h~ l SEP.\ .\lcthud (,020.\/7~70 \ 

Region I Data Review Worksheet Other lnori,::inics h~ t ·si-:P.\ 300.0/~IOA and S:\I ~500'.\IIJ-IUl/~500'.\02-B/ 

Project: Sheplcy's Hill Landfill Supplemental Investigation ~soos2-.\ll/53IOC/2320H/25~on 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Ir sample result is< I Ox contaminant 

Blanks 
conccnlralion and bet\1cen LOO and I.OQ, 
raise n:sult 10 LOQ and llag --tr 

(Mt::thod. Field. 2) Ir sample result is <I Ox contaminant 
Equipment. concentration and 2: LOQ llag ··u·· 
Rinsate. etc.) 

3) Sample rcsult 2'. I Ox rnntaminanl 
concentration: no qua Ii lication n:quin:d. 

No qualilication ifrcrnvery between 80-
LCS 120'!·,, fot ammonia. 90-1 Im-;, 1{1r nitrite. and 

7 5-125'1/o for sullide. 

Lab Duplicah: I) Rl'Ds20''.n 

Field 
I l Rl'D • .~IJ"·;, 

DupliG1les 

I) Nu qualilicaliun required il"r..:cmcry 
b.:111 ccn 80-120'!•11 (ammonia). 85-115 1\•i, 

(nilril.:l. and 75-125";, (sulfide). 
2) Ir background rnnc.:nlration is greale r than 

MS/MSD 4x the spike eonccntration qualiticatinn is 1101 

required 
Qualify only results in the spiked sample. 
(Quality results for samples collected at same 
location .but diflering depths as. well) 

.. '. 

Positil'e resu
0

lts repo'rted above the LOO hut 
Compound 

below the LOQ should be considered 
Quantitation 

estimated and be flagged '']" 

I) Appropriate method. 
(h.:1·all ~l LI ,iluak an: anal: tit::11 pruhlcms 11 ilh 
Evalm1tion of laboratory results. 
Data 3) Evaluate sampling errors - licld 

contamination. sample hold limes. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 13628 

Samples affected Qualilications Bias 

No analyles d..:kclc<l in ml!lhod 
hlunks. 

LCS rccov..:rics 11..:rc 11 ilhin 
m:ccplam:c crit..:ria 

Sample SIIM-10-14-090210-U 11as 
analyzed in duplicate for ammonia: 
samplc SIIM-10-16-090210-U for 
sullide uml lhc lub duplicate for 
nilril.: 1H1s performed on a sample 
from a dilkrcnl SDG. The% Rl'Ds 
nere within acceptance criteriu. 

;\ licld duplicate 11c1s not submillcd 
li,r this ,111,il) sis. 

rill' MS for ammoni,1 11ere perlirnm·d 
,111 sample SIIM-I0-I.J-0902IO-ll. the 
MS li1r sullid.: 11as perlilrmcd on 
sampl..: SIIM-I0-16-090210-U and 
the MS for nitrilc wus performed on a 
sample from u differt::nt SDG. The 
rccll\ cries 11 ere 11 ilhin tlU\;plarn:c 
criteria. .. .. 

. . .. 
Nu positi1..: n.:sults n;p01l.:J bl.!lnce11 
LOD and LOQ. 

No anomalies. 

l) of 12 



amec 
November 8, 2010 ·101.1I and lfosoh l'tl \ll'l.il.~ h~ I SEP.\ \kthotl <,020. \/7-'70. \ 

Region I Data Review Worksheet Other lnoq:anin h~ 1·s..:1'.\ 300.0/.HO.-t .ind s,1 -l:'i00'.\113-Bll/-l:'i00:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -l:'iOOS2-\D/:'i310C/2320B/2:'i-lOU 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Acceptance Criteria 

Items 

Complete SIX, file . 
a. Sample data pm.:kagc im:luding case 

Data narratiH:, QC data and raw data . 
Compklcncss b. Shipping and receiving dornmcnts. 

c. All h.1b n:cords or sample rcccipl. 
preparation and analysis. 

I) Sample cuslody dornmcntalion. 
coc 2) Te111pernture :S:6°C 

3) Sample delivery dornmcntation. 

1 lolding Times 
28 da)S. preserved with I 12SO-1 to pl 1<2 

(11'1) 

I) Ir samph: result is - I Ox conlami11an1 
rnncc111rn1io11 and hcl\\ct:n I ()I) .ind I (H). 

Bla11ks raise result 10 l.<H) and lb~ ··1 , .. 
(\k1l11J,I. I i..:1,1. 2) ll's;1111pk result is · Ith crn11a111i11an1 
Equipmi::111. cn11c..:111ra1io11 and::> I 0() llag ·'I, .. 
Rinsatc·. etc.) 

3) Sample result ? I Ox rn11tamina11t 
conc..:11tr,11ion: 110 qualilication r..:quir..:d 

I.CS 
No qualification ifreco1ery between 95-
105% (COD) and 90-110% (TOC) 

' . . 
.. 

; .. 
I.ab Duplicate 

RPD :S: 20%. RPD >20°1., flag detected results 
··r and nondctected results ··ur 

Fic·ld RPI> :_ :\O"u \l"h,·n J..:lc'cls li•r bo1h duplic.tlL'S 
Duplicates are ?:OL for water 

I) No qualilication required if recover) 
between 80-120%. 
2) If background concentration is greater than 

MS/MSD 
4x the spike wncentrution qualification is not 
required 
Qualify only results in the spiked sample. 
(Qualify results for sumples collected at same 
location but differing depths as well) 

AMEC Joh No. 780380000 .0:m0.**** 
Laboratory SDG: LIOl3628 

Samples Affected Qualifications Bias 

All required tkli\crablcs were present 
in th..: data puckagc. 

Cooler tcmpcrnl\ln.:s upon arrival al 
Alpha \\ere within acceptance 
criteria. 
·r he laboratory Sample Rcc..:ipt ,md 
1.og-in Checklist indicates that 
sample i ntcgril) 11 as niai111ai11..:d 
durinl! transpo1 l. 

Samples 11ere analyzed as per EPA 
and Standard Method n:quirem..:nt;; . 

l ( 11) a11d I HJ( 1\.:1.: 1i.1l d..:icc:lc·d i11 
associat..:d method blanks. 

I.CS recovi::rics wer..: \\ ithin 
acccptanc..: crit..:riu. 

•The laboratory performed dupiicate · 
. . 

. . analysis 1.o.r DO~ on Si,llllp_le SHM- . 
10-1 4:0()0210-tl. A sample from a 

.. . . 

difforent SDCi \\US analyzed in 
duplicate COD. RPDs were within 
acceptance criteria . 

. \ l1cld duplic,11,· \las not sub1ni11c·d 
for this analysis. 

The MS for DOC \\'as performed on 
sample SHM-10-16-090210-U. The 
MS for COD \\as pcrl'ormed on a 
sample from a different SDG. The 
recoveries were within acceptance 
criteria. 

10 of 12 



amec 
November 8, 2010 To1al and l)issohcd .\lclals h~ l SEI'.\ \lrlhod C,OZ0.\/7-170.\ 

Region I Data Review Worksheet (>lhcr lnoq,:anil·s hy l SEl'A 300.0/-IIOA and S\I -1500:\113-BII/-ISOO'.\OZ-B/ 

Project: Shepley's Hill Landfill Supplemental lnnstigation -1500SZ-.\D/5JIOC'/2J20H/2S-IOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I) lnslrumcnt kvcl com:cntrations shoulJ be 
k:ss than the linear range. Qualil} dctecled 
results \\'ith concentrations greater than the 
LOD ··r 

Compound 
2) The reported LOQ should not be belo\\' the COD and DOC results were reported 

Quantitmion lcmest IC/\L slandard concentration. as dctcctc.:d above the LOQ. 

3) Positive results rcpo11cd above the LOD 
hul below the LOQ should be considcn:d 
eslimaled and be !lagged ··r 

I) Appropriate method. 
O\t::rall 2) Evaluate any analylical problems \\ith 
EYaluation of laborntor) rcsuhs. No anomalies. 
D.it.i 3) Evaluate sampling errors - licld 

contamination. sample hold limes. 

T bl 8 T a e ota IS uspen e 0 I s ,y d d S l"d (TSS) b SM2540D 
Review 

Acceptance Criteril1 
Items 

Compkt, SD(i Iii.:. 
a S,1111pk dat,1 package including c.isc· 

l>.it:1 11:111;itih· ()( · d:1t;i ;ind 1 "" data 
Complclcncss h. Shipping and rccci~ ing Joctmwnts. 

c. i\11 lah r,con.Js oi'samplc receipt. 
pn.:p.ir.it inn and an:il~ sis 

I) Sample custo<l~ documentalion. 
('()(' '.1) Temp,raturl' '.56°C 

_3) Sample delivery doc111!1entation. 
" 

.. ' • 

Holding Times 
7 days from sampling to analysis 

(HT) 

I) If sa111pk n:sult is < I Ox contaminant 
rnnccntral ion :111d hc111 ccn I.OD and I.OQ. 

Blanks raise rcsull lo LOQ and tlag ·•LJ" 
(Method, Field. 2) If sample result is < I Ox contaminant 
Equipment. concentration and ;,: LOQ flag ''lf' 
Rinsalt:. etc.) 

3) Sample result ;,: I Ox contaminant 
concentration: no qualification requin:d. 

RPD <20% tlug detected results ··rand 
Lab Duplicate nondetected results "UJ" 

/\l'vlEC Job No. 780380000.0300.**** 
Laboratory SDG: LIO 13628 

Samples Affected 

\II lc'llllilc·d ,k·li,,·1ahk·, \lc'lc 
present in the data package. 

C'uolc·r lcmperatun:s upon .irri1 al 
at Alpha 11cre I\ ilhin accepta11ce 
crileri.i. 
The laboratory Sample Receipt 
and Log-in Checklist indicates 
that sample integrity was-. . . 
maintain_ed during transport. 

Samples were analyzed as per 
Stm1dard Method requiremenls. 

TSS was not detected in 
associalcd method blm1ks. 

The laboratory performed 
duplicate analysis on a sample 
from a difterenl SDG. 

11 of 12 

Qulllilications Bills 

Qualifications Bias 

No qualitication 
warrantl:d. 

None 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

Field RPD -S 30% when detects for both duplicates ;\ tield duplicat.: ,ms not 
Duplicat<.:s are :c:QL for waler submitted for this nnal) sis. 

I) Instrument level concentrations should be 
less than the linear range. Quality detected 
results with concentrations greater than the 
I.OD --r 

Compound 
2) The reported LOQ should m>t be behm the TSS w.:is reported as detected 

Quantilalion low.:st ICAL st,rndanl concentration. at>ovc the 1.OQ. 

3) Positive results repo11ed above the LOD 
but belc>\I the LOQ should be considered 
estimated and be llagged ··r 

I 1 /\pprupriatc· 111cthod. 
O\\:rnll 2) Evaluate an::, mialyticul problc111s \lith 
E, aluation or lahorato1') results. No ano111alics. 
Data 3) Evaluate sampling errors - field 

conla111i1rnlio11 . sample hold limes . 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~,;,. .. ~ 
Denise King 
Environmental Chemist 

/\MEL' Jot> No. 780380000.0300. **** 
Laboratory SDG: LIO 13628 
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Alyson Fortune 
Environmental Chemist 
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Project: Shepley's Hill Landfill Supplemental Investigation .J500S2-,\1>!5JIOU2320B/2S.Jocm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I anc.1 II Guidance anc.l DoD QSM 

INTRODUCTION 

This data validation report covers 6 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
September 07, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Analytical Laboratory in Westborough , MA (Alpha) on September 07, 2010 and 
assigned sample delivery group (SDG) number L 1013810 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; hardness by USEPA Method 60108; total alkalinity using standard method (SM) 2320B; 
chloride, sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using USEPA 
Method 410.4; total and dissolved organic carbon (TOC/DOC) using SM 5310C; ammonia using SM 4500NH3-
BH; nitrite using SM 4500NO2-B; sulfide using SM 4500S2-AD; and, total dissolved solids (TDS) and total 
suspended solids (TSS) using SMs 2540C/2540D. Alpha followed the Department of Defense (DoD) Quality 
Systems Manual (QSM) , Version 4.1. The associated field sample identifications (IDs) and Alpha sample IDs 
are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, i1 
EM-200-1-10. the DoD QSM. and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP) . 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

.· Tabl 1 F' Id S e 1e ampe IS I L' t 
Lab Sample 
Number Sample Date 

.. 

LIOl 3810-01/02 09/07/2010 
LIO I 38 I 0-03/04 09/07/2010 

LIO 13810-05/06 09/07/2010 
LI 013810-07/08 09/07/2010 
L I O I :; 8 I 0-09 09'07 '2010 

L1013810-10/1 l 09/07/2010 

Tabl 2 S e ampe a us I St t 
Data 

Validation Matrix Preservation 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L1013810 · 

As required by 
method 

Field Hf · . . 

SHM-10-08-090710-F/U 
SHM-10-03-090710-F/U 
SHM-10-02-090710-F/ U 
SHM-10-04-090710-F/U 

RIJ-090710-L.: 
DUP-090710-F/U 

Sample Receipt 
Temperatu re 

Two sample coolers 
were received on 
09/07 /20 I O at 
temperatures of 3 °C and 
40c. 

I of 12 

-Comments 

MS/MSD · 

Rinsale 131.1111--
Field Duplicate of SHM- I 0-03-090710-F/ U 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive L1013810 
Westborough, MA 01581 
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Region I Data Review Worksheet Other lnorganil's h~ l'SEP.\ 300.0/-'IOA anti S\I -'500'ill3-B1l/-'500'i02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'500SZ-.\D/5JIOC/2320B/25-'0<'m 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Total and Disso ved Metals by USEPA 6020A and 7470A, Hardness by 60108 
Review 
Items 

Dala 
Crnnplet.:ncss 

(_'()(' 

Acceptance Criteria 

I) Complcle SDG lilc. 
a. Sample data package including case 

narrative. ()C data and raw dma. 
b. Shipping and 1-ccei\ ing documents. 
c. All lah rcrnrds or sample receipt. 

prep,1ratit1n and anal~ sis. 

I) Smnpk custod) documentation. 

2 I Tt::111pcra1urc ·:J,°C l!H soils. 
3) Aqueous sampk prcsened lo pl 1<2. 
4) Sample deli Yer~ documentation. 

I ) Aque{lllS samrlc 180 da) s i I' rrcscr, cd Ill 
I lulding ·1 i1ne pl I· 2 

Blanks 
(Me_thod, 
Field, 
E4uip111en1, 
Rinsate, etc.) 

21 I lg - ~8 ,hi) s I<> analysis 

I) Evaluate down to the LOD. 
2) If sample result i-s < I Ox contm11inant 

. conce~ir~tion; flag ·'()" . . 
3) Sa-~ple result~ I ox· contaniinant 

cunc.,;nl l".ition: no qualilil;ation 
required. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI013810 

Samples Affected 

t\11 required dc.:li\ erablcs \HTC present 
in the Jaia package. 

Cookr t.:mpcrntures upon arrival at 
Alpha were within acceptance criteria . . 
Samples 11crc presern:d with l lNO1 to 
pl 1<2. 
ThL· Chain orCustudy is intact. 
The laborator~ Sam pk Receipt and 
Log-in Checklist indicates that sample 
integrity \\ as maintained during 
transport. 

rl1c s;1mpks \\ere an,11) ~cd II i1hin 
huldin!,' lillll'. 

Total and dissoll cd ;iluminum (2.59 
rig/I.). total and dissolved calcium (28. 7 
~1g, L). tot;il and Jissoll cd iron ( 12 . .3 
µg/L). and total and dissolved 
potassium (26,3 µg/[) were 'detected in 
the method blank. associated· with the• 
analysis or smnpks rrom this SDCr 

Total calcium (34 ~1g/L), total iron 03.3 
~1g/L). total manganese (0.3 µg/L) and 
total sodium (26.3 µg/L) were detected 
in ri11Sc11L' RH-090710-11 . 

2 of 12 

Qualifications 

I h1: ,ISS<><:iated ,ample: 
cnncenlrat ions 11crc 
mo n.: than IO times the 
blank concentrations: 
therefore. data usability 
is not adversely aftected 
by the blank resu Its 

. wit.h the fo_llowing 
exceptions: 
/\MIT U 4ualilied the 
detected dissolved 
aluminum result from 
sample SHM-10-02-
090710-F with a B 
(l"<llil,llllin,11in11 in the 
method blank) reason 
code. 

Bias 

None 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Laborn tor~ 
Control 
Smnpli.:/ 
I ,aborntory 
Control 
Sample 
Duplicate 
(Ll"S/LCSD) 
Rccovery 

Field 
Duplicate 
Rl'D 

\I'> \ l'>D 

l'Dsl 
Digestion 
Spike (PDS) 

Acceptance Criteria 

I) LCS acc<;:ptance limits 80-120'¼,, method 
requirements ( EP t\ 1\-kthod 
6010/6020/7470) 
a) %R<80% flag detected results ··rand 
nondetected results ··ur 
b) %R> 120% tlag detected results ··r 
c) •~l.,R<IO¾ flag detected results ··rand 
nondetectcd results ··R·· 
Qualify all associated samples. 

I) RI'[) ~ 30% (11aters): ~ 50'1·,, (soils) 
a) If exceeds Rl'D limit: .I qualit~· detects. 
U.I qualify non detects. 
bl If one result> LO() and other ND: .1-
dclcctions. l 1.1 qualili 11011 dl·tects 

2 I ± LO() for results s 5x the LO() 

I) MS/MSD acceptance limits are 80-120% 
(()/\PP-Workshect 12-1) 
21 ()ualil~ 1\.:sulls in the hatch or ol"simil,11 
1,·rc. 
3) If background cllncentration is .-·-tx spike 
cuncentrntiun qualilicalion is not required 
a) IZ..:c·<1,c-rics IIJ",,J qu,ilil) dclc<.:b. I{ 
qua Ii ty- non d1ctec1s 
b) Rccmerics <.81)'!/,, llag dctectcd results 
··rand 11011Jctccted result,; ··t rr 
c) RecO\ eri1cs ~ 120'!·;, llag dc:tcct..:d rcsulls 
--r 
4) RPO ~ 20% 

I) Acceptam:t: limits an.: 75-125'!'0. 
2) Quality results in the batch or of similar 

~~ . 

3) If background concentration is >4x spike · 
rnnccntration qualification is not required 
a) Recoveries <10% J qualify detects. R 
qualify non detects 
b) Recoveries <75% flag detected results 
··r and nondetected results ··Ur 
l') Rec:01 cries~ 125"{, llag dckckd rcs11lts 
·-r 

/\MIT .loll No. 780380000.0300.**** 

Laboratory SDG: LI013810 

Samples Affected 

The LCS n.:covcries 11·cre within 
acceptance limits. 

Sample Dlll'-090710-ll/F \\"as 
rnllected as the lield duplicate or 
sample SI IM-10-03-090710-U/F. The 
Rl'l>s wc1c II ithin acceptance critcri,1. 

llissohnl sodium (69",.r-./lS) reco\'er~ 
i11 lhe r-- IS·~ !SI) pcrli,1 llll"d <111 s,1111ple 
Sll:-Vl-lll-112-090710-I 11.iso111sidc the 
(.)/\1'1' spc·cilicd limits 

The PDS recoveries were within 
acccptancc limits. cx.:cpl lor total 
calcium (60%), total manganese (0%), 
and dissolved calcium ( 150%) on 
sample SHM-10-02-090710-U/F. 

3 of 12 

Qualifications 

No qualilication 
warranted. 

The backg round 
concentrations (1fall 
an:ih tcs th,11 :11\ : <1111sidl· 
(.)/\1'1'-spc,ilicd li111its 
were more tlwn -tx the 
spike conei:nlration. 

The background 
concentrations of all 
analytes that an: outside 
QAPP-specitied limits 
were more than 4x the 
spike concentration. 

Bias 

None 

None 
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Project: Sheplcy's Hill Landfill Supplemental lnnstigation ~:'iOOS2-;\l>/:'iJIOC/2320B/2:'i~Ocm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

/\l'vlEC J qtwlifo:d the 
Jch:ch:d total and 
dissol\'cd calcium. total 

The %D /i)r the SDs p,;:rlimm:d 11,;:r,;: and dissolwd iron. total 
11 ithin acceptance limits with the and dissolved 

I) Once per digestion hatch I "PA 6000 li11lowi11g exceptions: total and magnesium. total and 

Serial 
series) dissohcc.l calcium (32'1/c,/17%). total and Jissolvc:d manganese. 

Dilution 
2) :S/0'1/,, for analytc:s 11i1h concenlralion dissol\'cc.l iron I 34''.'i,/21 '!,,,). totnl and total anc.l dissohcd None 
>50times 1.0Q dissolved magnesium() I%/ 14'¼,l. total potassium. and total 
3) %[)> I O'~o tlag udceteJ rcsults ··r and dissoh c:J mangam:se 1,34'\'i,/ I (,'Vi,). sodium from samples 

total and dissohcc.l potassium SI 1~1-10-02-090710-
(29°/cJ D'½,). and total soc.limn (30'½,). U/F with an A (SD'¼, 

dilkrencc 1101 \\ ithin 
conllol limit) reason 
cndL'. 

I) Instrument le, d conccntrntions should 
he less than the linc:ar dynamic range 
(LDR). Ar---lFC .I qualilicd these 
a) ()ualil~ dctcelcd 1·csulls 11i1h results 11i1h a TR (!race 
concrn1r,11iuns g1ca1cr than the LDR ··r ·1 he: lahor,llor~ .I qualiliL'd mt:tal l'L'Stilts le, d > rc'aso11 codc. 

l'<1111pou11d 2) ·1 he rcronc:d DI. Cl (H)J should not hc dctcclcd hL'l11cc11 lhL· I,()() a11d till' unkss lho.:y were· Fsli111:11io11 
()ua11ti1a1io11 hcloll' ihL· (p11c:st /( '.\I s1,111dard UH). pre·, iPIISI~ \ I qu,ililicd 

ClllKL'lll r;il illll d11c· '" hl;i11k 
a) l'ositi, c n:suhs rc:p11rtcd ilhmc the: I .OD co111a111i11a11011. 
but hdow 1hc LOQ should 1-ic considc:rcd 
cstima1c:d nnd hc llaggcd "f' 

Samples SI IM-10-08-090710-U/F. 
SI IM-10-03-090710-U/F. SHM-10-02-

I) Appropriate method. 090710-ll/F. SHM-10-04-090710-U/F 
O\'t~rall 2) b aluah:: any mrnlyLical problems with ,mJ L>Ul'-090710-FiU haved.:,atcd 

No qualilication 
Evaluation of laborntorv results. detection limits for all analytes due to None 
Data 3) Evalu~te sampli11g errors - field. the dilutions required by the high 

warranted. 
- .. 

' contaminat-ion, sample hold times. . concentrations of target analytes·. The. . .. : . 
requested rcporting limits 11ere 11(11 
achieved. 

Note: The laboratory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 23208 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 

a. Sample data package including case 
L>ata narrative, QC data and rn\1 data. 
Completeness h. Shipping and receiving documents . 

c. All lab records of sample receipt. 
preparation and analysis. 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l3810 

Samples Affected 

All re4ui1ed do:livernbles ,,ere present 
in the data package. 

4 of 12 

Qualifications Bias 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancJ II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample cus!ody documenlUlion. 

coc 2) Temperature ~6°C 
3) Sample delivery documentation. 

1 lolding Time~ 14 days. preservalion 1101 required (Slandan.l 
(IITl Method 23208) 

I) lfsmnple n:sult is <I Ox contamin.int 
concentration and bdwecn LOD and LOQ, 

Rlanks raise result to LOQ and flag ··u·· 
( Method, Field. 2) If sample resLilt is <)Ox contaminanl 
l'. quipmenl . eom:entralion and 2'. LO(_) llag ··u·· 
Rinsat.:. de. ) 

3) Smnple result ~I Ox conta111ina11l 
concentration: no qualification requin:d. 

No qualilication ifrecmcry hel\\t:cn 80-
115"·;, 
,1 ) "-nR<KIJ'!o lhig dt:iccted resu lts ··rand 

I CS 1H1mlctcctcd result s ·· t I.I"" 
h) 111;,I{ ·, 115°· .. lhlt! dclL'Ctcd rc·st tlts ··r 
c) 11 

.. ,il{ • Ill" 11 ilag detected 1·,·sul1s ··r :ind 
nonJ..:tcctcd results ··re 

I.ah Duplicate 
-t'\;, :,; Rl'D. Rl'IJ >-t'\, !lag J<.:tcctcJ 1csulls ·-r 
and nond<.:tt:clcd resulls ··ur 

· Field ·" RPD ~ 30% \Yhcn _dete_cts for both duplicates 
Duplicates are ~Qt..· for water 

I) No qualification required if recovery 
between 86-1 16%. 
2) If background concentration is greater than 
4x the spike co111.:cnlration qualiticalion is not 
required 
%R< 86% tlag detected results "J" and 

MS/MSD nondetccted results ··ur 
¾R > 116% flag detected results "J'" 
%R<l0% flag detected results ·-rand 
nondetected results ··R .. 
Qualify only results in the spiked sample. 
(Quality results for samples collected al same 
location but ditlering depths as well) 

/\MIT Job No. 780380000.0300.**** 
LaboratorySDG: LIOl3810 

Samples Affected Qualilications Bias 

Cooler lcmpcratures upon arrival al 
Alpha were \\·i1hi11 acceplance 
crilcria. 
The laboratory Sampl..: Rccl!ipt and 
Log-in Checklist indica1cs that 
sample integrity \\as 1m1i111uincd 
during transnorl. 

Samples \1 ere anal) zed as per 
Standard Method n:quircmenls 

Total alkalinit) 11 as 1101 detccled in 
pr.:paration blank. 

I.CS n:co1cr~ 11,1s 11i1hi11 acccpl:1111:,· 
criteria. 

S,1111ple SI IM- l ll-0~-01)07 I 0-l ! ll'as 
anal) zcJ in dupl icale il>r tol,11 
alkalinity. RPD was II ithin 
acccplancl.! critnia. 

Sample D~P-090710-U was 
. collected as the field ·duplicate of_ ' 

.. sample SHM-10-03-0090? 10-U. The 
" RPD was wiihii1 acceptance ·criteria. 

MS was performed on sample SHM-
10-08-090710-U. The % rec(ll"cry 
was within acceptance criteria. 

5 of 12 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance ancJ DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

Compound 
Positive results reporH:d above the LOO but Total alkalinity I\ as detected in all 

Quantitation 
belo\l' the LOQ should be considered associated samples al concentrations 
estimated and be flagged ·'J" abO\ t: the LOQ or 2.0 111g/ l ,, 

1) Appropriate method. 
Ov.:rall 2) Evaluate any analytical prohkms wilh 
Ernlualion or laborato l') results. No anomalies. 
Data 3 ) Evaluate sampling c1rn1 s - field 

contamination. sample hold times . 

T bl 5 N"t t Chi 'd a e I ra e, on e, an ll a e 1y . d S If t b USEP A 300 0 
Review 

Acceptance Criteria 
Items 

Complete SDG file . 
a. Sampl t: data package inl'iuding case 

Data narrati1 e. (.)C da1,1 and ra11 data . 
Co111pktcncss h. Shipping and rccc:i1 ing docun1cnl s. 

, . ,\II lab nxords o l s;1111rk rn·c·ipl. 
prcpar,1t ion and anal :, sis. 

I) Sample rnstod~ docu111e11tation . 
C()l' 2) ·1e111pcra1urc ::6 · (' 

3) Sample dc li,c1') <lo cu111rntali11n. 

I) 28 days, pn:servation nut required 
Holding (Chlo_ride. Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours; preservation not required .. (Nitrate-N)(EPA Method 300.0) 

I) If sample result is <1 Ox contaminant 

Blanks concentration and between LOD and LOQ, 

(Method, raise result to LOQ and !lag --u·• 
Field. 2) II' sample result is < I Ox conta111inan1 
Equip111c11I. C(lll(c'nlr,,lion ,lllcl ;, f.()(J llag " \ , .. 
Rinsate, etc.) 3) Sample result 2' I Ox contaminant 

concenlration: no qualilit:alion n.:quired. 

I) No qualification if recovery between 90-
110% 
u) %R<90% ll.ig dctccled results --rand 

LCS nnnde1ected results ··t If' 
b) ¾R > 110% flag detected results ··J" 
c) 11/i,R < I 0% llag detected results --rand 
nondetected results '"R" 

AMEl' .lob No. 780380000.0300.**** 
Laboratory SDG: LIO 13810 

Samples Affected 

1\II n:quin:d dcli,cr.ihh.:s 11c1\ : pn:scnl 
in the data package. 

l lllllcl \ClllplT,IIUrcs llj)llll arr i, al al 
Alpha 11·cre ll'ilhin ac<.:cptann· 
nitc ria. 
I hc laho1ah•1> s,1111plc 1cc,ip1 ;111d Ing 
in t:hcckl isl ind it:ah.:s 1ha1 sam pk 
integrity I\ .:is nrnirHained during 
Iran sport. 

The samples were analyzed and 
preserved as per EPA Method• 
~eq1;1iremehts,. 

" 

Nitrate. chloride and sulfate were not 
detected in the method blank 
associatt:d II ilh the ana l> sis or 
sampk:s from this SD<.i. 

LCS recoveries were within 
acceptance criteria. 

c, of 12 

Qualilications Bias 

Qualifications Bias 

. " .. 
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Region I Data Review Worksheet Other lnor~anirs h~ l'Sl·J'.\ 300.0/.tlOA ands" .tS00:\113-Hll/.tSOll:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation .tsoos2-.,u1s31ocm201112s.toc:m 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Chloride Rl'D < I 8%: ·1 he labora1or~ performed duplicate 

I.ab Duplicate 2) Nitralc Rl'D < 15%: analysis on sample SI-IM-10-02-
0907 HJ-U. The% RPDs 11crc ll'ithin 

3) Sul late RPD <20% 
acceptance cri1t.:ria. 

Sam pk Dll l'-090710-ll 11.1s colleclcd 
Field I) Rl'D ::: 30'li, 11 hen ,ktccts for both samples as the Field duplicalc of sample SI IM-
Oupli1:'1t<::s arc ~ L< )() li,r II atc, I 0-03-09071 IHJ. I hc Rl'D was 

within acceptance criteria. 

I) No qualilirntion required if recover~ 
bc111 ccn .t0-151 "·., for d1loridc·. 80-122''.·,, l<ll 
nitrate. and 60-1-10'};, for sulfate . 

MS/MS() ll'as performed on sample 2) lfbaekgrnund concentration is grcatcr than 
MS/MSD 4:x the spike co11cen1ra1io11 qualilication is nol SI IM-10-02-0907 l ll-U. The 

rcquin:d rccn\'erics \\Crc II ithin acccplancc 

()uali r) nnl~ rcsulls in lhc spikcd sa111pk. 
critc·ri,1. 

(()ualif) rcsulls for sampks collccll'd al same 
ltll'alinn but diffcring dcplhs as \\\:II) 

Compound 
l'ositi, c: rcsults 1cp,>rll'd ,>b111 c the 1.01) hul 

All de1cctcd rcsulls \\crc n:po11cd 
heltrn the' 1.0() should he considered 

()uantilation 
estimated allll he llaggcd ··r nhm c tin: I.( H). 

Samples Slll\·1-IO-OX-090710-ll. 
SIIM-10-03-090710-l!. SHM-10-02-

I) Appropriate method. 090710-U. SHM-10-04-090710-lJ 
(llerall 2) El'aluale an) Jnalylical problems II ith and Dl 'l'-090710-ll for chloride mid 

No qualitication 
Evaluation of laboratory results. S!-IM-10-04-090710-U for nitrate None 
Data 3) E~aiuai~ sampling errors~ fieid have elevated deteciiori limi_ts in qrder 

warranted . ' 
cont-amii\ation, sample hotd times. to q1,1antitate within the rangt of. .. 

calibration. The requested reporting 
limits ,~ere not achieved. 

T bl 6 A a e . mmoma, 1 n e, an u I e iy an ar e 0 s - - -d S lfid b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

...\ccrptancc Critc.-ia 
Items 

Compklc SDG tile. 

a. Sample d□ ta package including case 
Data narrative. QC data and raw data. 
Completeness b. Shipping and recei,·ing documents. 

c. All lab records of sample receipt. 
preparation and analysis. 

/\MEC Joh No. 780380000.0300.**** 
Laborato1y SDG: LIOl3810 

Samples affected Qualilil'alions Bias 

/\II n:quired deliverables were 
present in the data package. 

7 of 12 
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November 9, 2010 I ot.il :111d Dirn,hctl .\lctab h~ l SEP.\ '1rthod <,1120 \/7-HII .\, 11.inlncss h~ (,OIOB 

Region I Data Review Worksheet Other lnorganics hy l'SEI'.\ 300.0/-IIO.-I and S'1 -IS00:\113-Bll/-1500:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2- .. \D/5310C/2320B/2S-IOC'/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Sample custody documentation. 

coc.: 21 Temperature '.S6°C 
3) Sample ddivery documentation. 

I) 28 days. preserved with H2SO4 lo pl-1<2 
(Ammonia) 

I lulding I i1m:s 2) 48 hours, ehcmical preservation nol 
(ltT) required (Nitrite) 

3) 7 Jays. presened w/ zinc aeclate and 
NaOl-f (Sullldc) 

I) Ir sample result is -.:. l(Jx rnnlaminant 
concentration and bl:!tween LOD and LO(.). 

Bl[lnks raise result to LOQ and flag "lJ"' 
( Method. Field. 2) If sample result is < l(h contaminanl 
Equipmcnl. conccntralinn w1d:::: LO() llag .. , , .. 
Rinsalc. o.:ti:.J 

3) Sample r,sult ~ I 0~ c(intaminanl 
CllllC,11lraliun: 1111 qualilit:,11io11 r,qui10.:d. 

No qualilicalilln ifrecmcry between 80-
LCS 120% for an1111oni.1. 90- I IO"·., hir nitrite:. and 

75-125"0 fo r sulliJo.: . 

Lab Duplicat<: I l RPD:s:20°1., 

-
.. .. 

f'ield 
ll RPDS30% 

Duplicates 

I) :---!o qualili L.1 lio11 requi red il.rcu11c r: 
bct\1een 80-120% (ammonia), 85-1 I 5% 
(nitrite), and 75-125% (sulfide). 
2) If background concentration is greater than 

MS/MSD 4x the spikc concentration qualitication is 1101 

required 
QualilY onl) rcsults in thc spikcd sample. 
(Qualify results for samples collected at same 
location but dirt.:ring d.::pths as \\t:ll) 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 13810 

S11mples affected Qualifications Bias 

Cooler temperatures upon arri\ al al 
Alpha \\ere within acceptance 
criteria. 
The laborator)' sample receipt and 
log in checklist indicates that 
sample integrity was maintained 
durinl! transport. 

rl1e samples 11en: anal~ zed and 
prcserwd as per Standard Mt:thod 
requirements. 

/\MFC l/ qualilicd 
samph.:s DI 11'-
ll90710-11. SIIM-10-

Ammonia 11as deteclcd in method 
03-0907 I 0-l I. SHM-

hl,1nk al a dct<.:ction ()ro.0183 
I 0-04-090710-11. and 

lligh 
mg/L. 

SI IM-10-08-01J07 I 0-
11 \1 ith a B 
(o.:onlamination in the' 
n10.:1lmd hl.1111..) rc,1slln 
cudc. 

LCS r,cm .:ri-:s 11cro.: \I ithin 
a,c<.:pt,111LT critcria 

Smnplc SHM-10-02-090710-ll was 
mrnlyzcd in duplical.: for ammonia. 
nitrite and sullidc. The% Rl'Ds 
were within acceptance criteria. 

_Sample DUP~090710-U was: · 
.. 

· collected as the. field duplicate of 
sample Slll\1-10-03-090710-l/. 
The RPDs for analytes detected 
above the LOQ were within 
acceptance criteria. 

MSs \\'ere performed on sample 
SI IM-10-02-090710-l J. The 
recoveries were within acceptance 
criteria. 

8 of 12 
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November 9, 2010 Total and l>issohcd ,1c1als h~ l SEI'.\ \ll'thml Ml20.\/7-t70.\, llanlnrss h~· (,OIOH 

Region I Data Review Worksheet Othu Inoq.:anics h~ l SEP.\ 300.11/-tlllA anti s,1 -t:i00'.\113-BII/-t:i00'.\02-B/ 

Project: Shepley's Hill Landfill Supplemental Innstig~1tion -tsoos2-.\l>l:i3JOC/2320B/2:i-tOC'/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I anc.J II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

Positi1·c results reported above the 1,()1) but The laboratory .I qualified the 
AMEC previously U 

Compound 
below the LO() should be rnnsidered ammonia results detected bctll'ecn 

qualified the ammu11i.i 
Estimation 

()uant ital ion 
estimated and be flagged ··r the LOD anJ the LOQ. 

results and have nut 
been furthcr qualitkcl. 

I) Appropriate method. 
Overall 2) Evaluate an~ an.ii) tical problems 11·ith 
Evaluation of laborator) results . Nu ano111al k:s . 
Data :, ) El'aluatc sm11pling errors - lie Id 

contamination. sample hold times. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total and Dissolved Organic Carbon 
(TOC I DOC) b SM 5310C anc ,y 

Review 
Acceptance Criteria 

Items 

Complete SDG file. 
a. Sample datu package including case 

I >ata narr,1t i1 c'. (.)(' data and ra11 data. 
Co111rkt..:nL':i:i b. Shipping ,111d ren:i1 in,L' ducumrnt,. 

c. 1\ll l,1h rccL>rd,; 01",:1111ple 1·eceip1. 
prcp:1 ra lit>11 :111d :111:1h si\ 

I) S:nnplc <.:11:it()d~ d()rnme11lat ion . 

COL' 2) ·1 cmp..:rntun: ::::(>' 'C 
3) Sampk delivery dnrnmentation. 

Hol;ling Times 
28 days, preserve<:! with H2S04 to pH<2 

(HT) 
.. . .. 

I) If sample result is < I Ox contaminant 

Blanks 
concentration and between LOO and LOQ. 
raise result to LOQ and !lag ··u·· 

(Method. Field, 2) Ifsmnpk result is < I Ox contaminant 
Equipment. concentrnt ion and ?. LOQ ll.!12 --11--
RinsatL'. CLL· , ) 

3) Sample result ?. l()x contaminant 
conccntration: no qualitication required. 

LCS 
No qualilication if recovery betwcen 95-
105'1/c, (COD) and 90-110% (TOC/DOC) 

Lab Duplicate 
RPO <:; 20%, RPO >20% !lag detected results 
··r and nondetectcd results --ur 

AMEC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 13810 

Samples Affected Qualifications Bias 

.\II rcqui1\:d Lklilnabk, 11erL· 
pre,e11t in till' d,lla pacbgL'. 

C,,okr temperatures upon arrival at 
.\lpha 11cr..: 11 ithin :1cccpt,1111:c 
cr ilL' ri:1. 
I hL' lahorato r~ Sample Receipt and 
I .og-in Checklist indicates that 
sample integrity II as maintained 
during transport. 

. Samples: were analyzed as per ·EPA .. 
and Standard M_ethod_j-equi_rements. 

.- -

COD. TOC and DOC were not 
detected in associated method 
bl,111b 

LCS n:coveries were within 
acceptance criteria. 

Sample SHM- l 0-04-090710-U was 
anul) zcJ in Juplicale by the 
laboratory for DOC and SHM-10-
02-090710-U for TOC and COD. 
The RPDs were within accept:mce 
criteria. 

<J of 12 
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Novemhl'r 9, 201 () ·1 otal and lfosolntl :\lctals h~ l SEI'.\ :\lcthotl (,020.\/7-170.\, I lanlm·ss h~ MIIOH 

Region J D.tta Review Worksheet Other lnorganics hr l SEP,\ 300.0/-1111.-t and S:\I -1500.\'113-IUl/-1500,'\O2-B/ 

Project: Sheplcy's Hill Landfill Supplemental Investigation -tSOOS2-.\U/5310C/2320B/25-torn> 

ReYiew Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

Field 
Duplicates 

I\IS/MSD 

( '111111,111111.I 
V11antitation 

(h crall 
EYaluation of 
Data 

Acceptance Criteria 

RPI) :':: 30% when detects for both duplicates 
are '.:::QI. for water 

I) No qualification required if n:covcry 
between 80-120%. 
2) If backgrounJ rn11cc11tratio11 is greater than 
-Ix thc spike cuneentralion qu,1lilicalion is nnt 
required 
Qualil~ only results in the spiked samplc. 
(Qualify n:sulls ltll samples collected al same 
location but differing depths as IH:11) 

I) lnstru1nenl lc1i:I conccntrations shnuld he 
less than the linear range . ()uulil) d.:tectcd 
results II ith co11L:cntrations !,!l'eatcr than the 
101) ·-r 
21 I he 1ep11rlL'd 1.(1(.) should 1111\ hL' hL·lu11 lhL' 
l011cst !CAL stand.ml ctmcentration. 
3) l'ositi,e results reported aht11·c thc 1.01) 
hut heltn1 the I ( )(J shoulJ he rn11sidcred 
estimateJ and he llaggL'd ··r 

I) Appropriate method. 
2) Fl·aluate any a1rnlytical problems \I ith 
laboratory resu Its. 
3) Evaluate sampling errors - lield 
.<:ontaminat1on, .saniple hQld timq . . . 

Samples Affected 

Sample DU l'-090710-U \I as 
collected as the field Juplicatc of 
sample SI IM-10-03-090710-U 
Rl'Ds 11 ere 11 ithin acceptance 
criteria cxci:pt for COD. 

MSs were performed on sample 
SHM-10-02-090710-U for TOC and 
COD. Tiu: rccm cries 11cre 11 ithin 
acc..:ptanc..: critc1·ia. lnsul'licient 
n>lume 11-as available lt>r the MS for 
DOC. 

TOC and I)()(' results 11crc 

Qualifications 

/\MEC .I qualilicJ 
the COD results from 
sample SHM-10-03-
090710-U anJ its 
field duplicate DUP-
0907 I 0-l J ,, ith an F. 
(poor agreement 
bct11ern duplicate) 
renson code. 

No qunlili<.:,1tion 
\I arra111..:d. 

reported :1, Lktcctcd ab,111.: the 1.0(). .-\:\IIT .I qualilicd 
lhL· l:1h111 :1t 111: .I qmliliL· ,I thc·('(ll) 
n;sult 11 h id1 "as JctecteJ hct 11 cen 
the LOD and the: 1.0() in sample 
SI 11\1-10-08-090710-l 1. 

No anomalies. 

lhL'"' l"L'Sti11, \I ilh ;1 
IR (trace lcH:I) 
re:1so11 codc. 

Bias 

Non­
Directional 

L,1i111;11io11 

Table 8. Total Dissolved Solids (TDS) by SM2540C and Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Con1pk1c SD(i lilc 

a. Sample Jata package including. case 
Data narrative. QC data and nm Jata. 
Completeness h. Shipping and receiving dornments. 

c. All lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ::,6°C 
3) Sample delivery documentation. 

/\MIT Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 13810 

Samples Affected Qualifications Bias 

All required Jcliverahlcs were 
present in the data package. 

Cooler h:mperalures upon arrival 
at Alpha \\'ere ll'ithin acl:cptm1cc 
criteria. 
The laboratory Sample Rl!ceipt 
and Log-in Checklist indicates 
that sample integrity was 
maintained during transport . 
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November 9, 2010 ·101al and Oissuhcd ,1r111ls h~ l SEI'.\ ,k1hml <,020.\/7.PO.\. lhmlncss hy C,OIOH 

Region I Data Re\'iew Worksheet Other lnorganics h~ t·sa.:P.-\ 300.0/-ttoA and s,1 -tS00.\113-Bll/-tS00:\02-B/ 

Project: Shepley's Hill Landfill Supplemental ln\'Cstigation -t:'iOOS2-.\D/S310C/2320B/2S-tocm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acl·eptance Criteria 

Items 

Holding Times 
7 days from sampling lo analysis 

(HT) 

I) If sample result is <10x contamin,int 

Blanks 
cnnccntrntion and bct\1ccn LOO and LOQ. 
raise result to LOQ and flag ··u·· 

(Method. Fil.:ld. 2) ll'samplt: result is <I Ox conlaminanl 
Equipment. rnnccntralion and 2: 1.0() llag ·-u--
Rins,llc. CIC.) 

3) Satnplc result ::.:IOx rnnlaminanl 
conccntrntion: no qualification required. 

Rl'D <20°-·o llag di:1ec11:u r1:sults --rand 
Lah Duplicate nondeteclcu results ··ur 

Field Rl'D :S 30'Yn \\'hen J<:tccls liir both uupli1:,1IL'S 
Duplirnl<:s arc ::::()I. for \\'alL'r 

I) lns1rument level concentrations should be 
,. less than the linear.range: Quality detected 

.results with concentrlltioJJS greater .than the .. 
LOO ".I" 

Compound 2) The reported LOQ should not be below the 
Quant it.it ion lowest ICAL standard conccntrntion. 

3) Positive results reported above the LOO 
but below the LOQ should be considered 
cs1itnaleu and he flagged ··r 

I) Appropriate method. 
Overall 2) Evalua1e an:, anal)tical problems \1ith 
Evaluation or laboratory results. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

AMIT .lob Nn. 780380000.0300.**** 

Laboratory SDG: L 1013810 

Sam1>les Affected Qualifications Bias 

Samples w<:rt: analyzed as p<:r 
Standard Method rt:quircmcnts. 

TSS and TDS were not dcteued in 
associated melhod blanks. 

Sample SIIM-10-02-090710-U 
\\as anal:,zcd in duplicate h) the 
labonllor) li>r l'IJS . Th1: l,1h 
performed uuplicate anal) sis fo r 
TSS on a sample frotn .i difli:n:nt 
SD(i. The RPDs \\'ere \\'ithin 
:tcccplance criteria. 

.-\l\11-:C .I qualifo:d 
th..: d..:tected ·1 SS 
I c·stdl rn,111 S,llllj1lc:S 

:--.ci11q1k 1Jl:l'-ll'J!l7 Ill-\ 
SI I\ 1-1 !1-n:--

\\ ~l~ 
ll'J07 In-ti and ih 

rnllcc!cd as ih..: liL'lu dupli1:alc or 
lic·ld dupliGtlc Non-I )irccl iu11al 

s.m,pk SIIM-I0-03-01)0710-\1 . 
IH 11'-090710-l I 

·1 he TSS Rl'D \1 as high -ii 113"o. 
wi(h ;111 1-: (pour 

agrc:..:1111.:111 hcl I\ ..:o:n 
Juplicales) reasnn 
code. 

.. ... ' 

TSS :mJ TSD \I ere reported :1s 

detected above the LOQ. 

No anomalies. 
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Region J Data Review Worksheet Other lnorganin hr l SEP.\ 300.0/➔ IOA and S:\I ➔500:\113-IUl/-'S00:\O2-B/ 

Project: Shepley's Hill L~rndfill Supplemental Innstigation -'500S2-.. \l>/53IOC/2320B/25-'0C/D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t1- ~ 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 13810 
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Alyson Fortune 
Environmental Chemist 
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Nov cm bcr 11, 20 IO Total and lfosnh ell "ctab h~ l SEP.\ \lcthntl <,0 20 \/7~70.\, llanlncss In 1,01 OB 

Region I Data Review Worksheet Other lnorgunics h~ l 'SEP.\ 300.omoA and S\I ~:500'.\113-Bll/~:500'.\02-B/ 

Project: Shepley's Hill Landfill Supplement.ii Investig.ition ~:500S2-.\l>/:5310C/2320H/H~ocm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

INTRODUCTION 

This data validation report covers 6 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
September 08, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by Analytical Laboratory in Westborough, MA (Alpha) on September 08 , 2010 and 
assigned sample delivery group (SDG) number L 1013865 upon receipt. Alpha analyzed the samples for the 
following: total and dissolved metals using United States Environmental Protection Agency (USEPA) Method 
6020A and 7470A; hardness by USEPA Method 60108; total alkalinity using standard method (SM) 2320B; 
chloride, sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using USEPA 
Method 410.4; total and dissolved organic carbon (TOC/DOC) using SM 5310C; ammonia using SM 4500NH3-
BH; nitrite using SM 4500NO2-B; sulfide using SM 4500S2-AD; and, total dissolved solids (TDS) and total 
suspended solids (TSS) using SMs 2540C/2540D. Alpha followed the Department of Defense (OoD) Quality 
Systems Manual (QSM), Version 4.1 . The associated field sample identifications (IDs) and Alpha sample IDs 

are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data · validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, i1 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S . e · . 1e ampe 1st · I L' 
Lab Sample Number 

LIO 13 865-0 l/02 
LIO 13865-03/04 
LIOl3865-05/06 
LIO 13865-07/08 
L 101:1865-09 
LIOl3865-IO/l 1 

Tabl 2 S e . amp e ta us I S t 
Data 

Validation Mah·ix 
Ltwel 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

i\MEC Joh No. 780380000.0300. **** 
Laboratory SDG: LIOl3865 

Sample Date 

09/08/2010 
09/08/2010 
09/08/2010 
09/08/2010 
09 '08.'20 I 0 
09/08/2010 

Preservation 

As required by 
method 

Field ID 

SHM-10-0 l-090810-f/U 
SHM-10-10-090810-F/U 

SHM-I0-05A-090810-F/U 
SHM-10-06-090810-F/U 

RB-090 8 10-l' 
DU P-090810-F /U 

Sample Receipt 
Tempera lure 

Three sample coolers 
were received on 
09/08/201 0 at 
temperatures of 3.9°C, 
4.4°C and 4°C. 

I of 11 

. '· .. 
Comments .. 
MS/MSD 

Rins;ite Blank 
Field Duplicate of SHM-10-10-090810-F/U 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Drive LI013865 
Westborough, MA O 1581 
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Region I Data Re,·icw Worksheet Other lnoq~anics h~ I SEI'.\ 300.0/➔ IO.➔ and S.\I ➔S00:\113-Hll/➔S00:\02-H/ 

Project: Shepley's Hill Landfill Supplemcn ta I Investigation ➔soos2-.\D/S3 I 002320B/25-'0UD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 Tota and Disso ved Metals by USEPA 6020A and 7470A, Hare ness by 60108 
Review 
Items 

Data 
Completeness 

l'OC 

Acceptirnce Criteria 

I l Complete SDG lilt::. 
a. Sample data package including case 

narratiw. ()C data and raw data. 
b. Shipping and rccci\ ing docunn:nts. 
c. All lah records or sample receipt. 

pn:p;iralion and ;in,1') sis. 

I) Sample custod) documentation. 

2) Temperature :.J1°C: fo r soils. 
3 J Aqueous samplc pn.:scn cd Lo pl 1<2. 
4) Sample deli,cr) documentation. 

I) Aqueous s;11npk 180 days il'pn:so.: n cd Lo 
I h1ldi11g ·1 imo.: pl I 2 

,Blanks 
(Method. 
Field. 
Equipment. 
Rinsate. etc.) 

2 I I lg - 28 dc1) s lo analysis 

. I) .Evaluate down to the LOD. ·· 
2) If.sample re~ult is <lOx contaminant 

concentration: fiag ';U" 
3) Sample result;,,: I Ox contaminant 

concentration; no qualification 
required. 

/\MEl' Joh No. 7X0380000.0300.**** 
Laboratory S DG: LIO 13 865 

Samples Affected 

/\II required delin:rnblcs m:rc prcsi;:nl 
in thc data package. 

Cooler 1<.:111p.::ra1urcs upon arri\al at 
Alpha were within acceptance nitcria. 
Samples II en.: prcscn cJ with I !NO, to 
rl 1<2. 
' I hc Chain o l"C uslod) is inlacl. 
·1 ho.: laburalor) Sample ll..;co.:ipt and 
I .og-in Checklist indicates that sample 
integrity II as maintained during 
Lransrorl. 

I hc s.11nples I\L'l'L' ;111al) zo.:d "ithin 
h11ldin g timo.: 

Total aluminum (2 .18 µg/L), total 
calcium ( 13.1 µg/L),-total le.ad (0:06 · 

· 1ig/L), thtaf manganese (0.15 }tg/L); and· 
total sodium (37.6 µg.'L) 11crc d..:Lcclo.:d 
in rinsate RB-090810-lJ. 

No analytes were detected in the 
method blanks. 

2 of 11 

Qualifications 

The associatnl s.11npk 
cn111:o.:nlrnlin11s II LTO.: 

11111rc· than 10 1i111<:s lhc· 
blank conc..:nlral ions : 
Lhcrclilrc. data usahilil) 
is not advi::rscl) atkctcd 
b) th<: bl~nk 1·csul1s 
with the folio,, ing 
exceptions: 
AMEC•U qualifi~d the 
dctcc·1cd dissoh cd 
aluminum from sample 
SI IM-10-05/\-09081 O­
F: total lead from 
sample SHM-10-05A-
090X I 0-ll: and 
di,sl>l~o.:J kaJ li'om 
samples SHM-10-05A-
090810-F and SI IM-10-
06-090810-F with an F 
(contaminalion in the 
equipment rinsate 
blank) rL·ason rndt:. 

Bias 

High 
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Region I Data Review Worksheet Other lnorganics h) l SEl'A 300.0l➔ IOA and S:\I ➔S00:\113-Blll➔S00:\02-B/ 

Project: Shcpley's Hill Landfill Supplemental lnyestigation ➔:iOOS2-. \U/53IOC"/2320H/25➔0<"m 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

Lahoralor~ I) LCS acceptance limits 80-120%. method 
Control requin::111ents (EPA Method 
Sumrk/ 60 I 0/6020/74 70) 
Laboratory a) %R<80% llag dctectcc.1 results ··rand 
Contr0l nonc.letectt:d results ··ur 
Sa111pk b) %R> l20'1/c, flag dctcc.:lcd results ··r 
Duplicate.: cl 0-1,R< IO'½, llag <lctectcc.1 n:sulls ··rand 
( l.C S/1.C SD) nondctectcd rcsults ··R·· 
Rccmcr~ Qualify all associated samples 

1) RPD ~ 30'¾, (11u1ers): ~ sm,;, (soils) 

field 
a) If exceeds RPO limit: J qua lit~ dctcc.:ts. 

Ouplicale 
UJ qualify non detects. 
b) Ir one result ::-- l.OQ and olhc-r ND: .I-

Rl'D 
Jclcctions. l 1.1 qualil~ 11011 dc'lccls 
2) ± LO() for n;sulls :,; 5x the.: 1.0() 

I) MS/MSD acceptance limits an: 80-120% 
(()APP--Workshccl 12-1 l. 

2) ()u,ilit~ rcsulh in thc h,11d1 t1 r ui' similar 
I~ pc. 
:;1 li'b,1ckgrou11d Cllt1c.:c.:1111alill11 is -➔, spike 
Clllln:nlralilln qualilicalion is nnl requi red 

MS !\ISi) ,1) Reem c· rics 10"., .I q11 ulil ) dclccls. I{ 
qua Ii Ii· non detects 
b) Reem cries <'. 80",, !lag d<.:lcllcu results 
··r .ind 11u11dc1cc.:1cd rcsulis ··t If' 
c.:) Rccm cric.:s > I 20'~ .. lh1g tlckdcd n.:su Its 
-·r 
4)RPO S: 20% 

I) Acceptance limits are 75-125%. 

.. : 
2) Qual_ily-_results in the batch or _of similar 

.. type. . . . 
3) lfbackgrnund concentration is >4x spike 

l'osl crn11.:i.:ntra1ion 4ualitica1ion is not rc::quirc.:d 

Digestion a) Recoveries < I 0% J quality c.letects. R 
Spike (PDS) qualify non detects 

b) Recoveries <75% llag detected results 
··r and nondclcclcd rcsults .. l I.I" 
c) Rcc.:1)\cric.:s > 125'/o lhtg ddc:c:ic.:d 1csul1s 
.. _,., 

I) Once pc.:r digestion batch ( EPA 6000 
series) 

Serial 2) :'.Sl0% for analytes with concentration 
Dilution 

>50times LO() 
3) %D> I 0% !lag dctcclcd results ·-r 

/\MEC Job No. 780380000.0300.**H 
Laboratory SDG : LIO 13865 

Samples Affected Qualifications Bias 

The LCS recoveries were within 
acceptance limits. 

Sample DU P-090810-U/F ,ms 
collected as the lit:ld duplicate o( 
sample SHM- I0-10-090810-lJ/f-. 
The RP))s for anal) lcs ddcclcc.l ubo,·e 
the 1.0() 11 crc II ii hin acc.:cp1u11cc.: 
critcriu. 

·1 01,il mangancsc 120°,n/220"',1) aml Iota I 
calcium i 127'~· .. MSI )) rccovcrics in lhc 
MS !\ISi) pct li1n11cd un sa111pk Sll!\1- 1'11c hackgrou11d 
IO-Ol-11 1/0810-lt 11crc· l>Ulsidc the ,onccntraliuns Ill all 
(J \l'I' spcTili ,·d li111ih ;111;11: k s 1h ,1 1 ;11 c 11u 1,i,lc· 

(.)Al'l'-spccifo:tl limits 
Nu111: 

Disslll\cd 111a11g,111csc (40",uMSJ 11c1\ : more than ➔X the 
1\:clll ..: rics in lh..: !\1S 'I'd SD pc-rlin 111cd spike rn11ccnlrnlill11 
011 sample SI 111'!-l 0-01-090810-F ,1c1T 
outsidc ()APl'-spcciticd limits . 

.. . . 
·The background . . .. 

The l'OS rcco1 c.:rii.:s 1,crc II ithin rn11cc11lra1in11 of all 
acceptance limits. except for total analytes that are outside 

None manganese (20%) on sample SHM-10- QAPP-specitied limits 
01-090810-U. were more than 4x the 

spike co1H.:e11tration. 

AMEC .I qualified the 

The %() for tht: SDs pcrformcd on 
uetectcc.J total cakium. 
total magnesium. and 

sample SHM-10-01-090810-U/F were total manganese results 
,, ithin acceplanct: limits with lht: 

from sample SHM-10· None 
fol1011 ing exceptions: total calcium 01-090810-U ll'ith an A 
(24%). total magnesium (32%), and (SD% difference not 
total manganese (29%). within control limit) 

reason code. 

3 of 11 

I 
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Project: Shepley's Hill Landfill Supplemental Investigation -'500S2-.\l>/:'iJIOU2320B/2:i-'OC'/ll 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

I) Instrument k vcl wnccnlrnlions should 
be less than the I incar dynamic range 
(LOR). /\MLC .I qualifo::d 1hest: 
a) Quality detected results with n::sults with a TR (!race 
com:entrations greater than the LDR ··r· The lahorato1') J qualified m<.:tal results level) rcnson code. 

Compliund 2) The reported DL (LOQ) should not hc dclccted hcl\\ccn the LOO and the unless they were Estimation (.)uanlitalion 
ht:!011 !he lo,H!SI IC/\L standard 1,0Q. pre, iously LI qualilicd 
concentration. Jue lo blank 
n) l'osilive results rcporlcd ah,nc the LO[) contamination. 
but hclow the LO() should be wnsitkrcd 
cslinrnted and bt.: flagged --r 

Samples SHM-10-01-090810-U/F. 

11 /\pprop1 ialc method . SHM- I 11-10-090810-l 1/F. SI ll'vl-10-06-
090810-F/ l_l and DUP-0911810-F/ll 

o,crall 2) I:, alu.itc .in) amll) lical prnhk111s \\ ilh 
have dcvalt.:d Jctection limits for all No qualilicmion 

Evalu.ition of l.ihoralory results. None 
IJatu 3) E\'aluate sampling errors - lidd 

anal> tcs due lo 1hc dilutions required hy WillT,Jflt<.:d. 
the high concentrations of target 

con\ami1m1ion. sample hold times. anal> tcs. f'hc rcqul!stcd rcpo1 ting limits 
\\L'rc not achicwd . 

Note: The ll1horatory is reporting the Method Detcdion Limit (I\IDL) :1s the Limit of Detcrtion (LOD) and it is expressed ad 
lilleram in the Elcl"lrunil" D:ita Deliverahlcs (EDD) and the Lahorator~· Report . 

Table 4. Total Alkalinitv bv Standard Method 23208 
Revie" 

Acceptance Criteria 
Items 

Complete SDG lik . 
a. Sample d,.1La pilckage including case 

[);\la narrntin:_ QC data and ra\\ da1;1. 
Completeness b. Shipping and receiving documents. 
. . c: All lab records of sampl6 receipt, 

preparnti_on and ana.lysis. 

I) Sample custody documentation. 
coc 2) Temperature s6°C 

3) Sample deliver> documentation. 

I folding Times 14 days, preservation not required (Sl.indard 
(!IT) Method 23208) 

/\MIT .luh No. 780380000.0300.**** 
Laboratory SDG: L1013865 

Samples Affected 

All r.::quir.::d deli, .::r.ihlcs \\ er.:: pr.::s.::nl 
in the data package. 

., 

Cooler lcmpc1 a lures upon arri,·af at 
Alpha were within acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checkli st indicates that 
s;1111pk inlL·gril> \\as 111;1i111 ;1i11cd 
during transport. 

Samples \\ere anal) zed as per 
Standard Method requirements. 

4 of 11 

Qualifications Bias 

, 
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Region ( Data Re\'icw Worksheet Other lnori.:anics hr l 'Sl-:PA 300.0/-tlOA and S:\l -t:\00'.\113-IHl/-t:\00:\02-U/ 

Project: Sheplcy's Hill Landfill Supplemental ln\'estigation -t:1oos2-.. \D/:U1oc·;232ou12:1-tocm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Ir sample result is < I Ox contaminanl 

Blanks 
concentration and het"een LOD and LO(). 
raise result 10 LOQ and flag --u·· 

(Me1hml. Field. 2) Ir sample result is< I Ox conlaminant 
Equipment. concentration and ~ I ,OQ llag ··t 1·· 
R insat..:. etc. ) 

3) Sa111pk result c:: l!J:x rnn1,1111inan1 
com:cntnllion: no qualilicalion required. 

No qualilicnlion il"n.:con:ry bt:tween 80· 
115% 
a) '1/c,R<80'½, flag detected results ··rand 

LCS nonclctectc<l results ··ur 
h) %R > 115% llag detected results ··r 
e) 0 \,R < I 0'!.•u !lag dc:!cch:d n.:sults ··r ,llld 
nondt:tcctc<l results ·•R"' 

Lah Dupliculc 
4°1,, ~Rl'D. RPD -:--4% !lag dclcclcd results --r 
and nonJclectcd results ··t 1r 

I ield 1,1'1 l _, IJ"., \\ l1,·11 d..:ln:h i<ll huili dlq1li c.1I,, 
Duplicates arc ? ()L li>r 11 alcr 

I) No qualiliealion 1cq11irL·d ii"rcco1cr) 
belwccn 86-116%. 
2) Ir background eonccnlration is greater than 
4x 1hc spike concentration qualiflcation is not 
required 

. o/oR< 86% f1ag ~ek~le/J resul_ls "J_·• and . 
MS/MSD noi1dctected results '"UJ" 

¾R > I 1"6% flag detected·restilts 'T' 
'}uR .__ I O'}u Hag <leh::eh.:d results --r anJ 
nondetected results " R" 
Qualify only results in the spiked sample. 
(Qualil)' results for samples collected al same 
location hul differing depths as well) 

Compound 
Positive results n:porttd above the LOO but 
bclo11 the LOQ should he considered 

Quantitation 
estimaied and be flagged ·-r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation of laborator) results. 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

AMEC Job No. 780380000,0300.**** 
Laboratory SDG: LIO 13865 

Samples Affected Qualifications Bias 

Total alkulinily 1vus not dcteclcd in 
pn:pnralion blank. 

LCS reu,n:ry was within acceptance 
criteria. 

Sample SIIM-10-01-090810-ll w:.i s 
anal) zcd in duplicate for lolal 
ulkalinil ) . RPI) II us \I i1hi11 
aci:..:plam:c aitcr ia. . 

Sample DI ! l'-0LJ0K I0-11 11;1s 
c·11lkc1t.:d .i, 1l1e· lie Id du pl ic;i1c 11I 
sample SIIM-IIJ-IIJ-090KI0-ll . RPI> 
11 ,1s 11 i1hin m:cqitunce crilcria. 

M::; was p.erforme{j on sample,SHM- ' 

I0-01~090810-U. The% recovery 
"'',is wi thin acccptanc'e criteria. : 

Total alkalinity \\as detected in all 
associated samples at concenlrations 
above the LOQ of2.0 mg/L. 

No anonrnlit:s. 

~ of 11 

I 
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Project: Shepley's Hill Landfill Supplemenh1l Investigation .J:iOOS2-.\D/:iJIOC/2320H/2:'i.JOCII> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoO QSM 

Table 5. Nitrate, Chloride, and Sulfate by USEPA 300.0 
Review 

Acceptance Criteria 
Items 

Compklc SDG lilc. 
a. Sample data p,11.:kage incluc.ling case 

Daln narrative, QC data und r:m data. 
Completeness b. Shipping and receiving documents. 

c. All luh records or sampk receipt. 
preparation and anal) sis. 

I) Sample custody dm:umcnlalion. 
coc 2) Temperature :S6°C 

3) Sampk ddivery documentation. 

I) 28 da) s. prescr1·a1inn not r..:quir..:d 
Holding (Chloride. Sulfate) (EPA Method 30{l.0t 

Times t1rn 2) 48 hours, pres<!l'I alion not required 
(Nilrate-N)(El'A Method _,oo.O) 

I) II' sample- 1csult is,, I Ox cont:1111i11ant 

Blanks concentration ,ind hc111c..:n J.(ll) a11d LO<). 

(Mctlllld. 1aisc rcsull to I 0() and lbg ··t :·· 

I ic-ld. ~ l I I s:u11 plc rc,;iilt i, lllx c,1 111 :1111i11a111 

l·.quipment. rnm:cntration anJ 2 LO(.) !lag ·· u·· 
Rinsak. de) 31 Sample result 2 I0x <.:01lla111i11a111 

rnnccntralinn: 110 qu,tlilirnl ion r..:quirL·d. 

I) No qualilication il'n:cmcry hd11c..:11 90-
110°1., 
n) '¼,R <90¾ tlng delecled results ··rand 

LCS nondetected results ··ur 
b) ¾R > 110% tlag detected r~sults ,-r . . 
c) %R <,10% flag detected results "_J" and . 
nondetectcd results "R" · · · 

I) Chloride RPD <18%; 
Lah Duplicate 2) Nitrate RPO< 15%: 

3) Sulfate RPD <20% 

Field I) RPD :S 30% when <let<.:cts for both samples 
Duplicates arc :C: LOQ for water 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: L l O 13865 

Samples Affected 

All rcquircd dclin::rahks were prcscnt 
in the tfata package. 

Cookr lcmpcralures upon arrival al 
Alpha \\ere within acceptance 
criteria. 
Th..: laho1·atory srnnple rc1:eip1 and log 
in checklist indicates thal samplt: 
integrit) lllts maintained during 
transport. 

·1 he sumples were analyzed and 
prcsen..:d as per EPA l'vlctho<l 
rcqL1in.:111cn1s , 

No anal) tcs IIL"rc dct..:ch:d in thc 
method hla11k :1s,0L·i:11c·d "ith the 
anal) sis or samplcs from this SD<.i . 

LCS n:wveries were within 
acceptance criteri~. 

-
' : 

The: laboratory performed duplicate 
analysis on sample SHM-10-01-
090810-U. The% RPDs 1\cre within 
acccptanec cri tcria. 

Sample DUP-090810-ll 11as collected 
as the lidd duplicate of sample SHM-
I 0-10-090810-U. RPDs for analytcs 
detected above th.: LOQ were: within 
acceplance criteria. 

h of 11 

Qualifications Bias 
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Project: Sheple)·'s Hill Landfill Supplemental Investigation 4SOIIS2-;\l>/53I002320H/25-UICII) 

Review Criteria: QAPP, MADEP MCP, lJSEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance C.-iteria Samples Affected Qualifications Bias 

Items 

I) No qualilication n.:quin:d if rcc.:m·cry 
between 40-151 % li>r chlol'itk. 80-122% for 
nitrate. ,1nd 60-140'% for sul fotc . 

MS/MSD ,ms performed on sample 2) Ir background concentration is greater than 
MS/MSD 4:x the spike concentration qualification is not SI IM-10-01-090810-U. The 

required n:coveries ll'crc within acceptance 

()ualil'.) only rcsulls in the spiked sample. 
criteria. 

(()ualitY results lii r samples colkcted al same 
location but differing depths as \\'ell) 

·1 he nitrate result from sampk DUP-
090810-U and the sulfate rcsulls from 

Positive results repor1ed aho\'e the LO[) but 
samples SIIM-10-10-090810-U. /\MIT .I qualifo.:d 

Compound 
bel1m the I.O(J should be considered 

SI IM-10-06-090810-U. and Dlll'- 1hcse results II ith a 
Estimation 

()uantilalion 
cstinrntcd and be !lagged ··r OCJOX I 0-l 1 11 ere dc11.:ctcd and rcpOl'tcd rR (tra..:e k,el) 

b..:t11cc:n the LOD and the LO() reason code. 
Th..:se rt:sults 11crt: J qualitil:d by the 
laboratory. 

I) Appn,rriatc 111etht1d, 
o,crall 2 l i-:, alualc any a11aly1i1.:al problc111s ,, ith 
i-:, alualillll (lr laht1r,11nry 1·csul1:i. Nn ,1nu111ali1.:s. 
I )ala J) h alualc sa1npli11g c1 wrs - lic·kl 

Cllllla111i11,1liP11. sa11111k l111ld 1i111c·, 

T bl 6 A a e mmonrn, I n e, anl u I( e lY ' anl an et ()(_ s . - . - . ... -IS lfi I St I M h I 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG lilc. 
a. Sample data package including case 

Data narrative. QC data and nl':_V dat_a. 
Comp1eteness b. Shipping and receiving documents. .. 

c .. Ali ·lab records 'of sample receipt. 
prcp,in.11iu11 anJ wWI) sis. 

I) Sample custody documentation. 

coc 2 l T.::1nrernture -S6°C 
3) Sumplc Jcli,c1~ c.loc.:u111enl,1Lilln. 

I) 28 days, preserved with H2SO4 to pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation nol 
(HT) required (Nitrite) 

3) 7 days. preserved w/ zinc acetate and 
NaOH (Sulfide) 

AMEC Job No. 7803X0000.0300.**** 
Laboratory SDG: LI0l3865 

Samples affected Qualifications Bias 

/\II required deliverables \\ere present 
in the data package. . . 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laborntor) sample receipt and log 
in d1cddis1 indica1cs that sample 
integrity \HIS maintained during 
transport. 

The samples ,,ere analyzed and 
preserved as per Standard Method 
n..:4uinin11.:11ls. 

7 of 11 
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Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I ) Ir sam pie result is , I 0:-. contaminant 

Blanks 
concentration and bet11ccn I.OD and LOQ, 
raise result lo I.OQ and tlag ""lJ'" 

( M<::thod. Field. 2) If sample result is < !Ox contaminant 
Equip1111ml. concentration and :2! LO(.) flag ··u·· 
Rinsatc. de.) 

3) Sample result ~ 10:x contaminant 
concentration: no qualitication required. 

No qtmlilication ifrcwvcr~ hclwcen 80-
I.CS 1201(·0 for ammonia. 90-110'!-\, for nitrite. and 

75-125'\'i, li.11 sullitlc. 

Lah Duplicate I) RPD~20% 

Field 1 l RPD :'S JO"-\, 
I )uplicalL'S 

I) No qu,ililiL·a1inn n:quirc:d it"rc:L'n,c:r, 
hL'llll'L'll X0-1 20"o(.lll1nllllli.1). 85-115 11

11 

(11i1rilL'l. and 75-125" .. (sullidL•). 
2) Ir had,gniund co11L:c11lrnlio11 is grcalL:r limn 

MS/MSD 4x the spike co111:e111rati\l11 qualilication is not 
rcquin.:d 
(.)ualili onl) results in lhL· spikctl sample. 
(Quulif) results for s;1111pks collecktl al smne 
location hut difli.!ring tkpths as \\ell) 

Compound 
Positive results reported above the LOP but. 

.. below 1he LOO should be considered 
Quantitation .:slim;it.;J ,.rnJ be: llagg,;tl ·-r 

I) Appropriate method. 
Overall n E,·,1luatc ,111) ::m:11~ lic:11 prnhlc111s II ilh 
l: \uluulion or luborator) rcsu Its. 
Dala 3) Evaluate sampling c1 rnrs - lieltl 

contamination, samph: hold times. 

AMIT Joh No. 780380000.0300.**** 
Laboratory SDG: LI 013865 

Samples affected Qualifications Bias 

No analyles dt:teck:d in mdhod 
blanks. 

LCS n:coverics \\ere\\ ithin 
acceptance criteria 

Sample SIJM-I0-nl-090801-U was 
analyzed in tluplicalc for ammonia. 
su lfide and nitrite. The",;, Rl'Ds 11crc 
11 it hin acccplancc crilcri,1. 

Sample DU P-090810-l/ was 
collected as the licld duplicate or 
sample SI lrvl-10-10-090810-l 1. 
R J>l)s 11..:rc "ithin accept aim: L'l'ilL'ria. 

MSs 11-cre pcrliinncd on sample 
SI 11\·1-I0-01-0908 I 0-l 1. The 
rcco,·L:rii.:s ,wrL' 11 ilhin acccplanL:L' 
crill"na. 

Tht: am~nonia result from.sample AMEC J qualified 
SHM-10~05A-P908 I 0-U. was · 

these results. with a · -detec1ed and reported beh,·een the Estima1ion 
LOD and th.: LO(.). Th.:si.: r.:s u I ls 

TR ltrnce level) 

were J qualified b) the laboratory. 
reason code. 

No unonrnlks. 

8 oft t 
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Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total and Dissolved Organic Carbon 
(TOC d DOC) b SM 53 IOC an 1y 

Review 
Acceptance Criteria 

Items 

Complete SDG lilc. 
a. Sample c.Jarn package including case 

Data narrati1 e. QC datn and raw data. 
Completeness b. Shipping ,ind receiving <locumcnls. 

c. All lab recor<ls or s<1111pk n.:ceipl. 
prcpa1 at ion ,md analysis. 

I) Sample custody docun11;:111a1io11. 
coc 21 Temperature :S6°C 

3) Sample <lcli,cr~ dm:umenlalion. 

!folding Times 
28 days. pn:sen t:c.l with ll2SO➔ lo p11<2 

(IIT) 

11 I I" s,1111plc result is , I 0:-- contaminant 
wnccntrntion ,111d hct\1cc11 I.OD and I 0(). 

Blanks 1,1i,c· r..:,ult In I .0() and 11.ig ··t 1--
I :Vktliod. I ic:ld. 2) 1rsa111plc result is · Io., umlaminant 
l:quipment. rnm.-.:ntratinn ,md ;~I.()() flag ··t , .. 
Rinsal<:. cti:.) 

:; ) Samrk' result ::::'. Io., rnnl,1111inant 
co11ccnt1ation: Ill> qualilication rcquirc<l. 

LCS 
No qualilication ifn:wvery bet11ee11 95-
105'1/c, tCOD) and 90-110% (TOC/DOC) 

.. . 
... 

Lah Duplil-atc 
RPO s 20°/4,°RPD >20% flag detect~d results 
" f" and nondetectcd results ··ur 

Field Rl'D:::: 30'~o when c.letccts for both duplicates 
Duplicates are ::,QL for watt:r 

I) No qualification required if recovery 
between 80-120%. 
2) If bnckground conct:nlration is greater than 

MS/MSD 
-h thc spikc conccntralion qualilication is 1101 
required 
Quality only results in the spiked sample. 
(Qunlify results for samples collected al same 
location but differing depths as well) 

AMIT .lob No. 780380000.0300.**** 
Laboratory SDG: LI01386S 

Samples Affected Qualifications Bias 

All requircd delivcrahles were present 
in tht: data package. 

Cooll:r temperatures upon arrival ,ll 

Alphu l\crc 11 ithin acceptanc<: 
critcria. 
The laboratory Sample Rcccipl an<l 
l.og-in Checklist indicutes that 
s,1111pk int<:grity was maintained 
c.Juring lnmsport. 

Sampl<:s 1H:r<: analyzed as per EPi\ 
and St,mdard Mt.:llmd n:quircmcnls. 

l ( Ji) . I (Jl . illid IHH . \\CIC 11111 
detected in assodatcJ method blanks. 

LCS rccn1 eries \\ere within 
acceptance cril.:ria. 

Sampl~-SHM-ID-0l-0908IO-U was· . 

• ' 
analyzed in duplicate by the 

·rahoratory for COD ai1d TOC and 
sample SIIM-I0-I0-090810-U for 
DOC. RPDs were within acceptance 
criteria. 

S,11nple DI IP-0908 (().\ I \1as 
colk:ct.:c.l as the lield duplicate oJ' 
sample SHM-10-10-090810-U. 
RPDs 11ere within acceptance criteria. 

MSs were performed on sample 
SI IM-10-01-090810-U. Thc 
recoveries were within acceptance 
criteria. 

9 of 11 
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Review 
Acceptance Criteria Samples Affected QuitlHications Bias 

Items 

I) Instrument k\el concenlralions shoulJ bc 
less lhan the linear rangc, Qualil} detected 
results \I ith conccntralions greater than thc The COD rcsuh frnm sample SllM-

/\MEC J qualilied LOO ··r I 0-0 1-0908 I 0-l J was detected and 
Compound 2) The reported LOQ should nol he hclow the reported hetwcen the LO[) and the 

these n::s ults 11 ith a 
Estimation 

Quantitation lo11est ICAL standard tonccntrntion. LOQ. These resu lts \1cre .I qualilicd 
TR (truce level) 

3) l'ositi1\: n;sulls rcpurtcd abon: the LOO b) the lahorntor) , 
1 cason code . 

but below the I .OQ should be considered 
cstimatcd and be !lagged ··r 

I) /\ppropriale method. 
()yerall 2) Evaluate an~ analytirnl prohlcms II ith 
El'aluatinn ol' laboratory results . No anomalies. 
Data 3) E\aluate sampling urors - lkld 

rnnlaminalion. sampk holJ I i111es . 

T bl 8 T a e ota ID' ISSO ve 0 I s y !) d S I'd (TOS) b SM2-40C an dT ota IS uspen e 0 I s 1y d <.IS I"d (TSS) b SM2540D 
Review 

Acceptance Criteria 
Items 

Compkh: SDCi lik. 
a. Sample dala pack,1g, im:luding c.1,, 

1):11:1 n,11Tali\-:. ()l' ti.Ila and r.111 d,11.1 . 
l lllllpklc'IIC» b. Shipping :ind r"·,i1 ing documrnlS 

c. /\II lab records oi" sampk n:cc•ipl. 
preparation and anal~ si,. 

I) Sample custoJy docun1enlalion. 
coc 2) Temperntun; :S6°C 

3) Sample delivery documentation. 

. . . . . . 
. . 

' 
I lulJing Ti1nes 

7 days from sampling lo analysis 
(I-IT) 

I) If sample result is < IOx contaminant 
concentration and hct11ecn I.OD and LOQ. 

Hl.inb raise result to LO(.) anJ !lag -- u·· 
(Method. Field. 2) If sample result is< I Ox contaminant 
Equipment. concentration and z LOQ !lag .. U". 
Rinsa\e. etc.) 

3) Sample result :;,, I Ox rnnlaminanl 
concentration: no qualification required. 

RPO <20% !lag detected results ··r nnd 
Lab Duplicate nondetected results "'Ur 

/\MEC Jot, No. 780380000.0300.**** 

Laboratory S DG: LIO 13 865 

Samples Affected Qua lilica tions Bias 

\II r,quired d,·lihT:1hl,, \1,r,· 
111·cse1ll i11 Iii, d:11,1 pac-~.1gc . 

( :oolc.:r lClll!)L'l' ,l lll l"e, upon a1 ri, al 
al Alpha 11er,· 11ilhin acceptance 
criteria. 
The lahurnto r~ Sample Receipt 
and Log-in Cht:i.:klist indicatt!s 
that sample integrity w.is 

·m~iritained during transport . . . - . . . 

Samples II ci e anal) L,J us per 
Standard Mt:thod requirements. 

TSS and TLJS 11erc not detected in 
associated method blanks. 

Sample SI IM-10-01-090810-U 
,,·a, annly7.ecl in duplicate hy lhe 
laboratory for TDS_ A sample 
from a different SDG v.-as 
mrnlyzed in duplicate for TSS. 
The RPDs \1ere within acceptance 
criteria. 

10 of 11 
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Review 
Acce1Jtance Criteria Samples Affected Qualifications Bias 

Items 

Sample DUl'-0908IO-U was 

Fie ld RPD ::= 30% \\'hen detects for both duplic.ites 
collcl:lcd as the lie ld J uplicatc or 

Duplicates arc ::--QL for water 
sample SI-IM- 10- 10-090810-lJ . 
The'¼, RPDs \\ere 1,,1 ithin 
aeccptm1cc criteria. 

I ) Instrument le\el concentrations should he 
kss than the I incur range. Quality detceh::d 
1csults "ilh concentrations g1cater than the 
I,()[) .. _,.. 

Compound 2) The reported LOQ should not be ht:lm,· th<: TSS and TLJS were reported as 
Quantitation lowest IC/\L standard concentration. detected above the LOQ. 

3) Positi\l'. results reported above the LOD 
but bclo\1· lhc I.OQ should bc rnnside1n l 
cstimated a11J l'>c ll aggcd ··r 

I) Appropriate method. 
Overall 2) Evaluali: any analytical problems,, ith 
h aluatinn of lahnralor~ rcsulls . No anonwlies 
Dal ,1 ~ ! I·\ alualc , a111rli11g .:rrnrs - fo.:ld 

rn11tami11alion . sa111plc hold 1i111.:s. 

If you have any questions or comments regarding this report , please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

_PRl;PARED BY: 

&~ ~ 
Denise King 
Environmental Chemist 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: L1013865 
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INTRODUCTION 

This data validation report covers 4 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
September 09, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were dropped off by Sovereign Consulting at Analytical Laboratory in Westborough, MA (Alpha) on 
September 09, 2010 and assigned sample delivery group (SDG) number L 1013958 upon receipt. Alpha 
analyzed the samples for the following: total and dissolved metals using United States Environmental 
Protection Agency (US EPA) Method 6020A and 7470A; hardness by USEPA Method 601 OB; total alkalinity 
using standard method (SM) 2320B; chloride, sulfate , and nitrate using USEPA Method 300.0; chemical 
oxygen demand (COD) using USEPA Method 410.4; total and dissolved organic carbon (TOC/DOC) using SM 
5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; sulfide using SM 4500S2-AD; and, 
total dissolved solids (TDS) and total suspended solids (TSS) using SMs 2540C/2540D. Alpha followed the 
Department of Defense (DoD) Quality Systems Manual (QSM) , Version 4.1. The associated field saniple 
identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods. in 
EM-200-1-10, the DoD QSM, and the applicable USE PA Methods outlined in Tables 3 through 8. The level of 
data validation specified in Table 2 was performed with reference to the Shepley 's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

- Tabl 1 F' Id S e . le ampie IS I L' t 
Lab Sample-Numb-er . · _Sam.pl~ Date .. 

LIO I 3958-01 /02 09109/2010 
L 1013958-03 /04 09/09/2010 
Ll013958-05 09/09/2010 
LIO 1)958-06/07 09/09/2010 

T bl 2 S a e amp e ta us I S t 
Data 

Validation Matrix Preservation 
Level 

Data Quality 
Revit:w using 

As required by 
Automated Aqueous 

method 
Data Review 

(ADR) 

AMI T Joli No. 780380000.0300.** ** 

Laboratory SDG: LI0l3958 

, 

. , Field m· . . 
SHM-10-06A-0909 I 0-Ft U 
SHM-10-07-090910-F/U 

RB-090910-U 
DUP-090910-F/U 

Sample Receipt 
Temperatu re 

One sample cooler was 
received on 09/09/20 I 0 
at a temperature of 3°C. 

I of 11 

Comments . . . . .. -

MS/MSD 
Rinsate Blank 
Field Duplicate of SHM-10-06A-0909 I 0-F/U 

SDG Laboratory Number 

Alpha Analytical 
8 Walkup Dri ve LIO 13958 
Westborough, MA 0 I 5 8 I 
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DATA QUALITY OB.JECTIVES AND VALIDATION FINDINGS 

Table 3 Tota and Disso ved Metals by lJSEPA 6020A and 7470A, Hare ness by 6010B 
Review 
Items 

Data 
Co111plctt:ness 

(.'()(' 

I lolding ·1 i1111: 

Blnnks 
(Method. 
Field. 
Equipment. 
Rinsate. etc.) 

Laboratory 
'Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
( I .L'S. LL'SlJ) 

Recovery 

Field 
Duplicate 
RPD 

Acceptance Criteria 

I l Complctt: SDG lile. 
a. Sample data package including case 

narrative. ()C dala and raw data. 
b. Shipping and rccei, ing documt>nls. 
c:. All lnh records oi"sarnplc receipt. 

preparation and analysis . 

I) Sample custnd) docu111entution. 
21 Tcmp..:ralurc ::<,°C li>r soils. 
3) !\quc11us su111plc prcscr, cc.l 111 pl 1<2. 
4) Sample deli, cry dornmcntation. 

I) Aqu.:11us sample 180 days i I prcscn cd Ill 
rl I· 2 
21 I lg - 28 da~s lo a11al~sis 

I l l·:\'aluale dmrn tn the LOI>. 
2) II sample resull is -10., co111mni11a111 

co11c·cnlra1ion: llag ··u·· 
3) Sample n:suh 2: I Ox contaminant 

co11cenl1a1io11: no qualilication 
required . 

I) LCS acceptance limits 80-120%, method 
requirements (EPA Method ·· 
60 I 0/6020/74 70) 
a) %R<80% tlag detected resulls ··rand 
nondetected results ·'UJ" 
b) %R> 120% flag Jetected resulls ·-r 
cl °/4,R < l0% llag detected results ··rand 
nnml..:h:i:led 1..:sulis .. ,c 
Qualify all associated samples. 

I) Rl'D $ 30%l\1a1ers): $ 50%(soils) 
a) If exceeds RPD limit: J qualily detects. 
UJ qualify non detects. 
b) lrunc r.:sull > LOQ and otht:r ND: J­
deteclions. LIJ quality non detects 
2) ± LOQ for rt:s1i11s s 5x the LOQ 

AMEC .Ion No. 780380000.0300.**** 
Laboratory SDG: LIO 13958 

Samples Affected 

All required dcli,·crahlcs \\'l.:rc present 
in the data package. 

l'ooli.:r tcmpernlun::s upon arrival at 
Alpha were within acceptance criteria. 
Samples \\ert: preser\'ed with IINO.i to 
p11<2 . 
·1 he Chain or Cusloc.l) is intact. 
The laboratory Sarnpl..: Receipt and 
Lug-in Checklist inc.lic:ates Iha! sample 
integrity was maint,1ined during 
trnnsport. 

·1 he s.1mplcs ,1c1e ,111:11~ zed ,1 i1hi11 
IHllding lime. 

l'lll,il .irscnic (0.46 pg/I.). lolal 1..:ad 
fll .llr, pg/L). and \otal 111,rngan..:se (0.25 
11gil.) \\<:n.: dc1..:c1ed in rinsulo.: RB-
090910-U. 

No analytcs wen.: detected in the 
method blanks. 

The LCS recoveries were within 
acceptance limits. 

Sample DUP-090910-lJ/f ,,ns 
collected as the lit:ld duplicale of 
s .. unpk SI IM-10-06A-0909 I 0-U/F. 
The RPOs for analytes detected ahove 
the LOQ were within acceptance 
eriteria. exct:pt for dissolved 
magnesium and dissolved sodium. 

2 of 11 

Qualifications 

I he associa1eJ sampli.: 
COllCClllral illllS II Cl\'. 
nwn.: than IO limes the 

Bias 

blank rnm;cntralions: Nont: 
lhe1clt1rc, data usability 
is 1101 adversely affceted 
by the blank results. 

AMEC J qualified the 
dissolved magnesium 
and dissolved sodium 
from samples DUP-
090910-F and SHM-I0-
06A-090910-F with an 
E ( poor agr.:t:1111:111 
between duplicate) 
reason code. 

Non­
Dirt:clional 

I 
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Review 
Acceptance Criteria 

Items 

I) MS/MSD .icccptance limits arc 80-120".i, 
(Q/\PP-Workshcet 12-1 ). 
2) Quality results in the hatch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualilirntion is not required 

MS/MSD a) Rcccl\erics < I 0'X, J qualify detects. R 
qualify 11011 ddects 
h) Recmcries <80% llng Jctcclcd rc: sults 
··rand nondctccted results ··ur 
c) Rt:coveries > 120% tlag detected rc:sults 
··r 
-l)Rl'D s; 20'1/c, 

I) Acceptance limits are 75-125%. 
2) Qua lit) results in the hatch or ol'similar 
t) pc. 
3) lfhad,grnund rnncc.:ntratinn is >4x spike 

l'osl cn11cc.:111ra lin11 qualilic;11io11 is 11011u1uired 
l)igc:sti llll a) Rcn11 c1 ic.: s I 0"., ,I qu ,tl i I~ dc:tccls. I{ 
Spike (l'DSI qua Ii I) 11011 d..:1cc1s 

hi IZcul\ c:11c: , 75°0 11.ig d~.:k:i..:h..:d 1c:1ul1:,; 

··r a11J 11011Jc1ccted 1·..:,ults ··l If" 
c) Recll\c:ric s > 125°-o llag dc.:tected n:sult s 
-·r 

I) Once per.~igestion hatch ( EP ~ 6000 
series) 

Serial 
2)::; t-0% for .analytes with concentration 

Dilution 
'"50times 1.0Q 
3) %0>10% flag detected results --r 

1) Instrument le\'cl com:cntrations should 
be less than lhe linear dynamic range 
(LDR). 
;i) Quality detected resulls with 
concentrations greater than the LDR ··r 

Compound 
2) The rt:pmteJ DL (LO(.)) slwuld not bt! 

Quantitatinn 
belo\\" the lo11cst IC AL standard 
concentration. 
a) Positive results reported above the LOD 
but below the LOQ should be considered 
estimated and be tlagged ·T 

MdEC Job No. 780380000.0300.**** 
Laboratory SDG: L1013958 

Samples Affected Qualifications Bias 

Total arsenic (59%MS). total calcium Th..: background 
(78%tv!S). and tntal iron (0%MS) wncentrutions of all 
recoveries in the MS/MSD perfonn..:d anal) tcs th,1t an; outsid..: 
on sample SHM-10-07-090910-lJ 11crc QA!'P-spcciticd li111its 
outside the QAPP spccitit:d limits. were more than 4.'I: the 

spike concentration 
Dissolved arsenic ( l43%MS). dissolved with the lollo\1 
calcium ( 143'¼,MS ). dissolved iron exception: I ligh 
(730%✓280'%) . nnJ dissohwl /\1\-11:C J qualified the.: 
111:.111gam:sc ( I 32'l'i,MS I rern\"eries in the dissolved 111ang,111esc 
MS/MSL> perfonncd on sample SHM- result from sample 
I 0-07-090910-F \Vere outside ()APP- S 11 M- I 0-07-090910-F 
specified limits . with a Q (MS/MSD 

recovery not within 
con I nil) rcasnn code.: 

The PDS n:cll\c.:ri..:s \\ere.: 1\ithin The.: b,1ckgrou11d 
an:c.:plrnKc.: Ii mils I\ ilh thL· li,11011 ing L"llllCC.:111 rat ions ll I' .ti I 
c.: :,.;n·r1io11s: di ssohl'd arsenic 11-l2"· u) . anal~ lcs 1ha1 ;11•c· ou is idc 

;\:unc.: 
di ss\lhcd iron ( 129".,). ,111d di ,s1 ,h L·d (_l/\l'l'- spc:c ilicd li11 1i1 s 
llWlll-!<lllL'SL" (~()()",.) llll S,lllq1ic Sll'd-10- IILTL' lll <lf"L' th:111 -h 111,· 
07-()l)()lJI0-I . spike: C:llllCC.:llti.111(111 

AMEC .I qualilic.:d the 
detect.::d Jissolvcd 

The 0
;,[) for lhL' SDs performed on arsenic. di ssoln:d 

SMM-10-07-090910-U/F were within calcium. dissolved iron. 
·acceptance-criteria wit~ the followi!lg dissolved magnesium, 
exceptions·:. disso_lved ars\:nic ( 11 '):\,), dissolved manganese, · 

.None· 
. 

'·dissolved calcitim ( 18%), dissolved iron and '•dissolved pn.tassium 
( 19%). dissolved magnesium ( 16%), from sample SI IM-10-
dissolved manganese ( 18%), and 07-090910-F with an A 
dissolved potassium ( 16%). (SD% difference not 

within control limit) 
reason code. 

AMEC J 4ualilied these 
results with a TR (truce 

The laboratory J qualified metal results lel'el) reason code. 
Je1ected bel\\t!en th<! LOO and the unless they were Estimation 
LOQ. pre,·iously U qualilicd 

due to blank 
contamination. 

3 of 11 
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Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

Sampks SI IM-10-06A-0909 I 0-l l/F. 

I) Appropriate method. SHM-10-07-090910-F/U anJ DUP-
0909 I 0-F/LI ha~c elevated detection 

Overall 2) b aluute an) analytical problems" ith 
limits lt>r all anulytes du.: lo the No qualilicalion 

Evaluation of lahornlory results. 
dilutions required hy the high wmranteJ. 

None 
Data 3) Evaluate sampling errors - field concenlrntions of't.:irgel analytcs. The 

eontamination. sample hold times. requested rqmrting limits \\ere not 
achieved. 

Note: The laboratory is ,·eporting the Method Detection Limit (MDL) as the Limit of Detection (LOO) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 23208 
Review 

Acceptance Criteria 
Items 

Complete SDG file. 
a. Sample data paclrnge including case 

Data narnllil'c. QC data and raw data. 
Co111plc1cnc·ss h. Shipping and n:cci, ing d(11.:u111cnb . 

e. All lab rccurds ors.1mpk: n.x:cipt. 
prcpara1 ion and anal> sis. 

I) Sampk cuslod> doeumcnlation. 
coc :n Tempcratun: ::c6°C 

3) Sample dcli\er) dm:u111rn1ation . 

1 lolding Times I ➔ days. preservation not required (Standard 
(HI) Method 232013) 

. . I) lfsample .fesult is;< I0x_contam~nuj11 . 
concentration 11nd h tween I.OD and f.OQ. 

Blanks raise result to LOQ and llag ··u·· 
(Method. Field, 2) If sample result is <10:-- contaminant 
Equipment, concentration and 2'. LOQ flag ·'U" 
Rinsate. etc.) 

3) Sample result 2'. IOx contaminant 
cnnccntral ion: no q11al i Ii cal ion rcqui rl'll 

No quulitication if recovery hetween 80-
115% 
a) %R<80% flag detected results ··rand 

LCS nondelccted results "LJJ" 
h) %R > 115% flag dctcctcd results ·-r 
c) %R < I 0% tlag detected results --rand 
nontk:lectcd results'·[{" 

AM EC .lnh No. 780380000.0300. * • * * 
Laboratory SDG: LIOl3958 

Samples Affected 

;\II n:quin.:d <leliH:rablcs \\Cn.: present 
in the data puckagc. 

Conlcr 1c111pcra1u1\ :s upon ,m·i, ,11 ,II 

. \lpha II c:rc: 11 ithi11 ;11.:ccp1,1ncc· 
crileria. 
The lahoratnry Sample Rcc..:ip1 and 
I .og-in ( ·1iccklist indicatcs tlwt 
sample integrity \\.IS 111ain1ainc·d 
during transport. 

Samples were anal> zed as per 
Standard Method requirements. 

. . • . 

Total alkalinity \\'as not detected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

~ of 11 

Qualifications Bias 

.. 
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amec 
Nov cm ber J I, 20 IO ·1 otal anti lfosoh ell '1et,ils h~ l ·st-:1'. \ ,kthoil hOZ0,\/7-HO.\, llanlncss h~ <,OIOH 

Region I Data Re\'iew Worksheet Other lnorganin h~ l SEI'.\ 300.0/-U0.-1 and S'1 4500:\113-Hll/4:'i00:\02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t:'iOOS2-.\l>/:'i3to( '/2320H/2:'i-tOC'!I) 

RcYiew Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

S,unplc SI IM-10-07-0909 IO-U was 

Lab Duplicate 
4% ~RPD. RPD >-t•~,,,. flag JctcctcJ results ··r an.JlyzcJ in duplicatt.: ltir total 
and nondetected rcsults ··ur alkalinit). RPD was \\ ilhin 

acceptance criteria. 

Sam pk Dl I P-09091 U-ll \I.IS 

Ficld RPD '.:S 30°/4, when del<:cls for both Juplicates cnlh::cled as lht.: lield duplicale or 
Duplicates arc 2:QL for walcr s<1 111plc SIIM-10-06/\-090910-l J. 

RPO was \\ ithin m:ccplancc critcri.J. 

I) No qualification required if recover) 
between 86-1 16%. 
2) lfbaekground eonccnlralion is greal<!r than 
4x the spike concc111ratio11 qualilication is not 
rn1ui rcd 
%R< 86'½, flag dc1cc1cd resulls ··rand MS was pcrfornu:J on samp le SI IM-

MS/MSD nondch:ct.:d result s .. l 1r 10-07-090'>10-ll . The % rt:cm cry 
%R > 116% flag dclccted rcsulls ··r was lm1 at 42%. 
%R< I o•i,;, llag delected results ··rand 
nondctectc.:d rcsulls ··1c 
()ualil~ onl y n:sulls in Ilic spikc·d s,1111plc 
{()ualil'., n:sults li11 s,1mplc, c·ullc'l.:lc'd at sam e.: 
loea1io11 hul diffe ring dc.:pth s ,IS \\CIIJ 

Clllnpouml 
Positi\ c n:sults n:pnrtcd ahm·c lhc 1,()1) hut Tolal ,ilkalinit~ was tlcte.:ted in all 
helcm the LO() shuuld bc consid..:rcd a,soeiatcJ samples at co1H.:c.:nlral ions 

()uanlitalinn 
csl inwled and he.: llaggc.:d ··r .ihmc thc I 0() nr2 .II mg 1l.. 

I) Appropriate mclhod . 
()verall 2) Evaluale any analy1ical problems\\ ith 
Evaluation of laboratory results . No anomalies. 
Data 3) Evaluate sampling errors ...c lield : 

. . con!amination. sample _h~ld times. · .. 

T bl 5 N"t t Chi 'd a e 1 ra e, on e, an u ae ,y . d S If t b USEP A 300 0 
Review 

Acceptance Criteria 
Items 

Clllnpktc SIJ(i lik. 
a. Sample data package including case 

Data narrative, QC data and nrn data. 
Completeness b. Shipping and receiving documents. 

c. A II lab records of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature ::S6°C 

3) Sample delivery documentation. 

AMEC Joh No . 78038000(>.1)300.**** 

Laboratory SDG: LIO 13958 

Samples Affected 

All required delin:rablcs \\Crc present 
in the data packl1ge. 

Cooler temperatures upon arrival at 
Alpha \\Crc ll'ithin acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

:i of 11 

Qualifications Bias 

AMEC .I qualilicd 
the detected Iota I 
alkal init) result 
Ii-om samplc SI IM-
I 0-07-090910-U Llm 
\\ith a Q (MS 
rccm er~ not II ithin 
c.:nnlrol) r-: ason 
cnde 

.. . •' . ,. 

Qualifications Bias 



amec\ 
N ovem her 11, 2010 Total aml Dissoh ell ,1t-1als h~· I SEI'.\ "cthod (,020.\/7.f70 \, I b1nlnrss hy <,O IOB 

Region I Data Review Worksheet Other lnorganics h) 1·sEI'.\ 300.0/.tlOA antis" -'500:\113-llll/-'500:\02-B/ 

Project: Shcpley's Hill Landfill Supplemental Investigation -'500S2-.\D/53I0( '/2320B/25-IO('il) 

ReYicw Criterht: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) 28 days. preservation not required 
Holding (Chluride. Sulfatd (EPA M<.:thod 300.0) 
Times (HT) 2) 48 hours. preser\'ation not required 

(N itratc-N )( EP /\ Method 300.0) 

1) If sampk result is< I Ox contaminant 

!31anks concentration and bct11ccn LOD and LOQ. 

(Method. raise result to LOQ and flag "U .. 

Fii:ld. 2) If sample n:sull is < I Ox contaminant 
Equipment. concentrntiun and ~ LOQ llag ··u .. 
Rinsatc. cte.) 3) Sample result 2::IOx .:ont,1111inant 

concentration: no qualification required. 

I) No qualilication ifn:nive r> bet11ee11 'JO-
110'¼, 
a) %R<90% llag detected results "J" and 

LC'S nondcteetcd resu Its "l JJ" 
h) '\•;,R ;-, I I 0°\, llag dctect,d results ··,I" 
e) '! ·uR -c I()"·,. llag detected r,sults "J" and 
nontktected results"({" 

I) l 111111 id, IZl'I J IX 0 u: 
I ,ab Duplicate 2) Nil rate Rl'D <-15'~·.,: 

3) Sullht, Kl'I> <20'\·;, 

Field I) RPD ::: 30% \\ hen detects for both samples 
Duplirnlcs arc ~ LO(.) for 11utcr 

~ 

I) No qualification °reqt1i;ed if recovery ' 
between 40-151 '¼, for chloride, 80-122'1/u for 
nitrate. and 60-140% for sulfate. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
l)ualil) 0111> rc:sulls in the: spiknl sa111pk. 
(Quality results for samples collected at same 
location hut differing depths as well) 

Compound 
Positive results reporkd above the LOD but 
below the LO(.) should be considered 

Q11nntitation 
estimated and be tlagged "J" 

,\MIT Job No. 780380000.0300.**** 
Laboratory SDG: LI013958 

Samples Affected Qualifications Bias 

The sa mples were anal)zecl and 
preserved as per EPA Method 
requirements. 

No anJlytes 11ere dett:cted in the 
method blank associc1tcd 11 it h the: 
analysis or samples from this SDG. 

LCS recoveries were 11 ithin 
acceptance criteria. 

I Ii,· l:ihor,111,r, p,ri<>rn1ed d1q,lic·:11c· 
anal) sis 011 s..1111pk SI \,\I- I 0-07-
090910-I I. The% RPl>s 11crc 11i1hi11 
act:c:pt,lllt'C t:rih:ri,1 . 

Sampli: DUP-090910-U 11us collect.:d 
as the lield duplicute of sample SHM-
I 0-06A-0909 l 0-U. Th.: RPD~ \1..:re 

within acceptance criteria. . . 
-. .. .. _., .. •' ,, ' I ; 

MS/MSD was performed on sample 
SHM-10-07-090910-U. The The background 

recoveries 11ere within acceptance concentration of 
chloride \I as more None criteria II ith the following exception : 
than 4x the spike d1\0l'id, (5"1,,f'vlS[)J . 
l'L)llCl'lltratlLln. 

No positive results reported between 
LOO and LOQ. 

6 of 11 



amec 
November 11, 2010 ·total and llim,hcd "ctals h~· l 'Sl-:1'.\ .\lrthml (,020 . \/7➔70 \. lhmlncss In <,IIIOB 

Region ( Data Review Worksheet Other lnur~anics h~ l'SEI'.\ 300.0/➔ I OA ands" ➔:'iOO'ill3-Bll/➔ :IIIO'i02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ➔:'iOOS2-.\ll/:IJIOC/2320H/2:l-40C/D 

Review Criteria: QAPP, MADEP MCP, lJSEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems \\ilh 
E,·alu.ition of laboratory results. No amirnali.:s. 
Data 3) Evaluate sampling errors - field 

contamination. sample hold times. 

T bl 6 A a e mmoma, I rue,an N't. u I e ry an ar ct 0 s - - -d S lfid b St d d M h d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG lile. 
a. Sample data package including case 

Data narrative. QC data an<l raw data. 
Completeness b. Shipping and n::cc i, ing dm:u1m.:nts. 

c. /\II lab rcwrds of sample receipt. 
preparation and a1wlysis. 

I) Sample custnd~ dn..:u111c11t;1tin11. 
coc 2) I cmpc-ra1u1c :::.h"C 

3) Sampk dcl i1 ci~ do,:u1rn.:11 1,11io11. 

I l 2X days. pr..:scn ·cd "ith 11:!SO➔ tn pl 1- 2 
(t\mmonia) 

I lolding Times 2) 4X hours . ..:licmical pn.:scrvution not 
ll·II") required (Nit ri te) 

3) 7 <lays. pn:sen·ed w/ zinc acetate and 
NaOH (Sulfide) 

I) If sample result is <I Ox contaminant 

Blanks. 
·concentration and be.tween LOD' and LOQ, 
r~ise res.ult to LOQ and tlag "(J" 

· (Method. Field; 2) If sample restilt'i s < I Ox contaminant 
E4uip1m:11L concentration and;:: LOQ llag --u·· 
Rinsate. etc.) 

3) Sample result ;:: I Ox contaminant 
concentration: no qualification required. 

No qualilication il'n.:co\'cry bt'tw.::cn 80-
I.L'S 120''.u rur a111111unia. 90-1 ](J'!o for nitrite .• 11,J 

75-125% forsultide. 

Luh Duplicate I) RPD:s;20% 

Field 
I) RPD :S 30% 

Duplicates 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl3958 

Samples affected Qualifications Bias 

All required deliverables \\ere present 
in lhc data package. 

Cooler temperatures upon arrirnl al 

Alpha \\·en.: within an:cplan<.:c 
uitc1i;1 
' rhc labnnttnr~ sample icccipl .ind Ing 
in d1cdlist indic.111.:s th;ll s,11 nplc 
inlc'g ril~ "as maintained d111·ini,! 
1ra11sp,,n 

l' hc samples 11.:rc anal) 1.cd and 
prcsnvcd as per Stand(1rd Method 
requ irements. 

.. 
No:analytes detected in method .. : 
blanks. 

I .CS re,," i.:rks "ere 11 ith i 11 
acceptance criteria 

Sample SHM-10-07-090910-U was 
analyzed in duplicate for ammonia. 
sulfide and nitrite. %RPDs were 
within acceptance criteria. 

Sample DUP-090910-U \\as 
collected as the tield duplicate of 
sample SHM-I0-06A-090910-U. 
RPDs Wt:re within acceptance criteria. 

7 of l I 



amec 
November 11, 20 IO Total and l>issoll ell .\I dais hy l SEI'. \ "dhoti (,020.\/7-PO. \, llanlncss h~· <,O I OB 

Region I Data Review Worksheet Other lnor~anics h~ l 'SEI'.\ 300.0/-HOA and S:\14500:\113-Ull/45011:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation 4:'i0OS2-.. \D/5310C/2320B/2540C/I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I l No qualilicalion rc4uin::d if recovery 
bcl\1cen 80-12011/0 (ammoni.i). 85-1 15% 
(nitrile). and 75- 125'¼, (sullide). 

MSs ,,ere pcrlormccJ on sample 2) If background concentration is greater than 
MS/MSD 4x the spike conct:ntrntion qualilication is not SI IM-10-07-090910-U. The 

required recoveries were II ithin .icccptam:c 

Qualil~ onl~ rcsults in the spiked sampk. 
crileria. 

(Qualil) n:sults for samples colicl:tcd at same 
location hut cJilkring tkpths as well) 

Compound 
Positil·c results reported above the LOD but 

No positi1c results n:portecJ between 
below the LOQ should he considcn:d 

Quantitation 
estimated and be tlaggcd ··r LOD and LOQ. 

I) Appropriate methoJ. 
Overall 2) Evaluate any analytical prohle1ns ,, ilh 
Evalulllion or laboratory results . No amimalies. 
Data 3) Fl',1luatc sampling errnrs- liekl 

contaminalion. s,1111rl.: hold limes. 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Total and Dissolved Organic Carbon . . ,' 0 . . 
TOC and DOC) by.SM 531 C 

· Review ' .. ' 
. . . 

Accept:rnl'e Criteria 
Items 

Complt:te SDG tile. 
a. Sample data package including case 

Data narrative. QC data and rm, data. 
( ·omplctcncss h. Shipping and receiving dornmcnts 

c. All lab n:cords of sample receipt. 
preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ::,6°C 
3) Sample delivery documentation. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIOl3958 

' . . 
Samples Affected Qualifications Bias 

/\II required dclivcruhks were present 
in the d~t.i pad,a~c 

Cooler tempcrntmes upon arrival at 
Alpha were\\ ithin acccpt:rncc 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

8 of 11 
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Nov cm bcr 11, 20 IO ·1 otal and lfosohcd "dais b~ l SU'.\ "cthml t.020 . \/7➔70.\, llanlncss hy <,111 OB 

Region I Data Review Worksheet Other lnorganics b~ l'SEP.\ 300.0/➔ I0A and s:\I ➔S00'.\113-Bil/➔S00'.\O2-B/ 

Project: Shepley's Hill Landfill Supplemental lnnstigation ➔SOOS2-.\IJ/53toC/2320B/25➔0Oll 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acce11tance Criteria 

Items 

1 lolding Times 
28 du) s. pn:sen ed \\ ilh I 12SO.t lo pl 1<2 

(HT) 

I) Ir sample r.:sult is< I Ox contaminant 
concentration and hcl\1cen LOO and 1.0(). 

Blanks raise result to LO() and llag .. u·· 
(Method. Field. 2) If sample result is ..-cl Ox contaminant 
Equipment. concentration and :::: LOQ llag --u·· 
Rinsat<:. de.) 

3) Sample result 2 I Ox contaminant 
concentration: no qualification requin:J. 

LCS 
No qwililiealion ifrecon :ry bel\1ecn 95-
105"{, {CODI and 90-11011

•;, (TOC/DOC) 

Rl'D s 20%. Rl'D ,,20 11
;, llag lleteclcd 1esults 

Lab Duplicate "f" and no11dctce1ed results ··lJJ" 

Field Rl'I l :S 30",., when det..:cts lti r holh duplic,llcs 
Dupli,ales ,11\ : :::()1. illl \\ alc r 

1) No qualilicatinn rcquircJ il"rcco\·cry 
between 811-120".~, 
2) If background concentration is greater than 

.MS/MSD' . 4x th~ spike concentration ·qu~lific;ition. is not 
_requ_ired . . . . . . 
Qualify only results in "the spiked-sample. 
(()ualily results for samples collected at same 
location but differing depths as \\ell) 

I) Instrument le\el concentrations should he 
kss than the linear range. ()ualilY dctel'ted 
1cs1ills \\ ilh eo11cc11t1atio11s g1calcr than the 
LOD ·-r 

Compound 2) The reported LOQ should not be below the 
Quantitation lcl\\cst ICAL standnrd rnnccntration. 

3) Positi\·c results reported above the LOD 
but below the LO() should he considered 
estimated and he flagged ··r 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI013958 

Samples Affected Qualifications Bias 

Samples \\"ere analyzed as per EPA 
and Standard Method requirements. 

COD. TOC and DOC were not 
detected in associated method blanks. 

LCS n;co \"erit!s were within 
aceeplance criteria . 

Sample SI IM-10-07-090910-ll was 
AMEC J qualilied 
the COD result 

analyzed in duplicate b) the 
from sample SI IM-

lahorntory for COD and TOC. and 
07-090910-l/ 11ith Non-

sampk Slll'vl-l0-06A-090910-ll 111r 
anlc{ponr Dirc:clinnal 

DOC. ·1 he Rl'Ds 11ere \\ ithin 
,IL'Ccplrnicc criteria. except lc1r ("()I) 

agree111ent bet\\cen 

I\ hich h,1d ,111 c'k\ ated Rl'IJ nl' 22°i, 
duplicat..:) reason 
code. 

Sample [)l I l'-090910-l 1 \\ as 
rnllected as the lield duplicalL' or 
s.1111ple SI l\1-I0-06/\-01)0910-l 1. 
RI' lls \\ en: within aeeeptance crite ria. 

AMEC J qualilied 
the DOC resull 

MSs were performed on sample 
from sample SHM-

SHM-10-07-090910-U . The 
recoveries ,.;•ere wfthin acc·eptance 

10-07-0909 I 0-U High . . with a Q (MS/MSD 
criteria .with the following exception: .. 

· recovery outs.ide 
DOC r,cm ercd high at 121 %. 

acceptance criteria) 
reason code. 

The· COi) 1·c•sults lh1111 s,1111ples SI 1\1-
10-06A-090910-U and DUl'-0909!0- AMEC J qualified 
U \HTC detected and reported these resu I ts II ith a 

Estimation 
bcl\1een the LOD and the LOQ. TR (trace level) 
These results \\"ere J qualiticd by the reason codt:. 
laboratory. 

'J of 11 



amec 
Nov cm her 11, 20 IO ·1 ntal anti l>issol\ etl .\letals h~ l 'SEP.\ .\I rt hod (,020. \/7-PO \, I I artiness h~ Ml IOH 

Region I Data Review Worksheet Other lnnrganics h~ l 'SEP,\ 300.0/.U0.-t anti S.\I ~S00:\113-Hll/~S00:\O2-H/ 

Project: Shepley's Hill Landfill Supplemental Innstigation ~soos2-.\l)/S310C/2320H/2:"i~oc ·11> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acce1>tance Criteria Samples Affected Qualifications Bius 

Items 

I) Apprnprial<: method. 
O\crall 2) E~aluale an) analytical problems\\ ith 
Evaluation of laboratory results . No anomalies. 
Data 3) Evaluate smnpling crrors - fo:ld 

rnntumination. sample hold times. 

Table 8. Total Dissolved Solids (TDS) by SM2540C and Total Suspended Solids (TSS) by SM2540D 
Review 

Acceptance Criteria 
Items 

Complete SDG tile. 
a. Smnplt: data package including case 

Dala narrnti\ c. QC da1a and r,n, <lala. 
Compklcncss b. Shipping and receiving Jornnn:nls. 

c. J\11 lab records of sample receipt. 
prcparnlion and analysis. 

11 Sample cus10J~ J,11:u111i.:n1a1io11. 
('() (" ~) Te·111pnalu rc : <, ··c · 

:; I S,1111plc d,li1 e'I') UllCllllll.:111,llillll . 

1 ll>lding ·1 i111e·, 
7 da: s l'rnm sampling lo analysis 

(11'1) 

I) lfsampk n:sull is < I Ox contaminant 

Blanks 
conci.:ntration and bi.:t11ccn I.OD :.111d LOQ. 
raise result to LOQ and tfag ··u·· 

, (Method, Field. 2) If sample result" is < I Ox contaminant 
Equip

0

ment, concentrntion and ~ L<JQ tlag _:'U": 
Rinsate. etc.) 

:, ) Saniplc rcsull :::: I (h contaminant 
concentration: no qualification required. 

Rl'D ,20'\,. llag dcti.:,tcd 1csults ".I"' and 
Lab Duplicate nondetected results ··ur 

Field Rl'D -S 30% when detects for both duplicates 
Duplicntes are 2-QL for 1\alt:r 

/\MEC Job No. 780380000.0300.***• 
Laboratory SDG: LIOl3958 

Samples Affected Qualifications Bi.ts 

All required d..:liverabks 1\l:re 
present in lhe Jaia pm:kagc. 

Cooler tcmpcralurcs upon a1Ti1 al 
:11 /\lpha 11wc ll"ilhin aeei.:plam:c 
criteria. 
The· h1hor:tltl1·: S,1111pk Re·c,ipl 
,111d 1.og-in l 'lh.:ckli,I imlic,11,s 
1li;,1 , :t111pk i11kg1il) 11a, 
111ain1ai11cJ durinl! 1rn11sport. 

Samples 11ni.: ,1nal~z,d :1s per 
Stundard Mi.:thod n:quire·mi.:nls. 

TSS and TDS were not detected in 
associated method blanks, .. : .. .. 

Sllmple SIIM-10-07-090910-!J 
\l 'ns analp;cd in duplicate b) the 
lah( >rail ,r~ 1<1r TDS . The· RI'[) 11 ,IS 

No qualilications 
"ithin acceptance criteria. The 

an: warranted. 
None 

laboratory performeJ duplicate 
analysis on a sample from a 
different SDG for TSS. 

Smnple DUP-090910-U was 
coll.:ctcd as the fit:ld <luplicak of 
sample SHM-10-06A-090910-U. 
The RPDs wen: within acceptance 
criteria. 

10 of I I 
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November l l, 20 l O ·1 otal and Dis.,uh t·tl .\h-t.tls hy I SEI'. \ "l'llwd <,1120. \/7-'711. \ . llanlncss hy <,tll OB 

Region I Data Review Worksheet Other lnoq?,.tnio h~ l Sl-:1' .\ 300.0/-HOA and S ." .t500'.\'ll3-Hll/~500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .t500S2-.\U/53JOC/2320B/25.tocm 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance ancJ DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) lnstrumrnl le, cl com:enl l'ations shoulLI be 
less than the line.ir range. ()ualil) Llclcclcd 
results ll'ith com:entrations gn:atcr than the 
LOD .. .,.. 

Compound 
2) The reported LOQ should not be below the TSS and TDS \\'ere reported as 

Quantitation lowest IC/\L standard conccn1ratio11. de1ectcd above the LOQ. 

3) Positive results reported above the LOD 
but below the I.OQ should be considcn.:d 
estimmcd am.I be llaggcd ··r 

I) Appropriate method. 
Overall 2) Evaluati: an) mwlytical problems,, ith 
Evaluation or laboratory results. No anomalies. 
Data 3) E1aluatc sampling errors - licld 

cu111arni11a1ion. sarnpk hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely ,· · 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~~ ~ 
Denise King 
Environmental Chemist 

/\MIT Job No. 71!0380000.0300.**** 
Laboratory SDG: LIO 13958 
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Alyson Fortune 
Environmental Chemist 
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Region I Data Review Worksheet Other lnoq~anirs h~ l "SEPA 300.0/-110.-1 and S\1-15110:\113-Bll/-600:\02-H/ 

Project: Shepley's Hill La nclfill Su pp le mental Investigation -150IIS2-,\ l>/531 OC'/2320B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancJ II Guidance ancJ DoD QSM 

INTRODUCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
October 19, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were dropped off by Sovereign Consulting at Analytical Laboratory in Westborough, MA (Alpha) on 
October 19, 2010 and assigned sample delivery group (SDG) number L 1016405 upon receipt. Alpha analyzed 
the samples for the following: total and dissolved metals using United States Environmental Protection Agency 
(USEPA) Method 6020A and 7470A; total alkalinity using standard method (SM) 2320B; chloride, sulfate, and 
nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using USEPA Method 410.4; dissolved 
organic carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite using SM 4500NO2-B; 
sulfide using SM 4500S2-AD; and total suspended solids (TSS) using SM 2540D. Alpha followed the 
Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The associated field sample 
identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods , in 
EM-200-1-10, the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o 
data validation specified in Table 2 was performed with reference to the Shepley's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e . 1e amp e IS I L' t 
Lab Sa mple 
Numb~r · s ·ample Date Field rn·. Comments ··. 

( 101 6405-01/02 I 0/19/20.10 . SHM-10-1 3-fO 1910-F/U 
.· 

LIO 16405-03/04 I 0/19/2010 SHM-10-14-101910-F/U MS/MSD 
LIO 16405-05/06 10/19/2010 SHM-I0-11-101910-F/U 
LIOl6405-07/08 10/ 19/2010 DUP-101910-F/U Field Duplicate ofSHM-10-1 3~ 1019IO-U/F 
LIO 16405-09 I 0/19/20 I 0 RB-101 9 10-U Rinsate Blank 

Tabl 2 S I S e amp e tatus 
Data 

Validation Matrix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

(ADR) 

AMEC Job No. 780380000.0300.**** 

Laboratory SDG: LIO 16405 

Preservation Sample Recei pt 
Tempe ra ture Laboratory 

Two sample coolers 

As required by 
were received on Alpha Analytical 

method 
I 0/ 19/20 IO at 8 Walkup Drive 
temperatures of J °C Westborough, MAO 1581 
and 2 .4 °C. 

I of 12 

SDG 
Number 

Ll0l6405 
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Region I Data Review Worksheet Other lnori:anics hr l 'St-:P..\ 31111.0/.HO.-t anti s,1 -15110'1;113-IUl /-15011:\02-H/ 

Project: Shepley's HilJ Landfill Supplemental Investigation -1500S2--\l>/5310C/2320H/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

a e T bl 3 T ota an cl D" ISSO ve dM etas ,y "-I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I J Complete SDG tile. 
a. Snmpk Jata package including 

Ci.IS~ narralive, QC data mid 
Dala r.t\\ dat,\. 
Completeness b. Shipping and receiving 

documents. 
c. /\II lab n.:cords or sampk rcccipl. 

pn:paration mid anal \'s is. 

I) Sample rnslotl) tlm:umcntmion 

2) Tcmpcratun.: ::,6°C fo1 soil s. 
coc 3) A4ucous sample preserved to 

pH<2. 
-I) Sample dclin:ry documentation , 

I 1 :'\qu.:nus s:1111 r k 180 da~ s ii' 
I lnldi11 ~ I i1 11c• p1c'Sc' l' l c'd In pl I 

, 
-

21 I lg - 28 da~s lu ,mal~sis 

.... . 

/\MIT .lnh No. 7803XOOOO.O:HIO.*!<** 

Laboratory SDG: LIO 16405 

Samples Affected 

/\II n:quircd dcli \'crahks \\Crc present 
in the tla1a package. 

Cooler tcmpcrnturcs upon arrival at 
Alpha \\'ere\\ ithin acceptance criteria. 
Samples 1\LTC pn:scr\cJ \\'i lh IINO, lo 
pll · 2. 
The Chain of Custody is intact. 
Thc laboratory Sample Rceeipl and 
Log-in Checklist indic;i lcs that sample 
in1cgri1~ \\as main1aincd during 
1rnnsimr1. 

·1 hl· sa111plcs \\ere a11 ,il ~1c:d \\ilhin 
h11lclill l,! 1i111c· . 

2 of 12 
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Region I Data Review Worksheet Other lnoq:anics hr 1·sEP.\ J00.0/-410.-4 and S.\I -4SOO:\IIJ-Hll/-4S00:\02-B/ 

Project: Shepley' s Hill La nclfill Supplem enta I I nnstigation -4SOOS2-.\ l>/SJ IOC/2J20H/2S-401> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acce1>tance Criteria 

Items 

I l Evalli.lli: down lo the LOD. 
2) If sample result is <I Ox 

Blanks contaminant concentration: 
(Method. llag ··u·· 
Field. 
l'.quipmcnl. 

::;) Sample n:s11l1::, 10'1: C(llll,1111inanl 
l't>llCl'lll ral 1011: no 

Rinsalc. CIC, ) qualilicatiun requiri:d . 

.. • . 
, • . 

Laboratory I) LCS acceptance limits 80-120%, 
Control method requirements (EPA Method 
Sampk, (,()J() 1,0~0 7-170) 
Laboratory a) %R<80% tlag detected results "J" 
Control and nondetected results "UJ" 
Sample b) %R> 120% tlag detected results ··r 
Duplicate c) %R<10% flag detected results ··r 
(LCS/LCSD) and nondetected results --R•· 

Recover~ ()ualilY all associated samples. 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 16405 

: 

Samples Affected Qualifications Bias 

·1 he associated s.imple 
conccntralions were more than 
IO limes the hlank 
concentrations: therefore. data 
usahilit) is nol adversely 
affected hy the hlank results 
\I ith the l'olill\\ ing exceptions: 
AMEC ll qualilicd the <.klected 
lolal antimony from sa111pks 
SI-IM-10-11-101910-lJ and 

Total and dissoh ed barium (0.1 pg/L) SIIM-10-14-101910-U: 

and total and dissol ved silver (0.14 dissolved antimony from 

11g/L) were detected in the method samples DUP-101910-F and 

blanks ass(,ciati:d 11 ilh the anal1sis of SIIM-10-11-101910-F: total 

samples rn,m this SIJ(i. d1romium from sampk SI IM-
I 0-11-101910-ll: total copper 

Total aluminum (2 .53 ILgiL). total 
from samples SIIM-10-11-
101910-U. SIIM-10-U-

antimon) (0.23 11g/L). total arsenic (0.2 101910-lJ and DI IP-101910-ll: 1 ligh 
pg/L). lolal hc1 ri11111 (( J. 11 pg/I,). lolal dissoh cd cuppcr li"om sa1nplc 
cah.:ium ( :w, I pg 'I ,). lulal dmllnium l)l IJ'-1 ll 19 I 0-F: lulal and 
(0.23 pgil.). llll,il wppcr (0.2ll pg/I.). dissohed ,inc· i11 s.11npii.:s Ill ii'-
101al nwng,mc,L' ((U9 pg·l .). lolal 101910-F l'. Sllt\1-10-11-
1nen.:11n W. 1177 pg'I l. lolal nickel lrll'llll-F l '. ,111d Sll'd-111-1.'-
(IJ.2 I pg I.). ll>i,il sudiu1n (-11 2 ftg I.). 101910-F,l,: and 101al ,md 
and tolal /inc (2.52 pg/I.) \\l'l'C dcli:clcd dissoh ..:d 111..:rcur~ li'rnn 
in rinsale RB-101910-lJ. samples l>lll'-101910-F/l I. 

SIIM-I0-11-101910-1-'ll. 
SIIM-I0-13-101910-1-iU. and 
SIIM-10-14-101910-J-'/U \lith a 
F (contamination in the 
..:quip111e11L I insalc blank) 1easo11 
code. .. 

.. ... ' The rinsate blank results have · ' 
not hcen qualified due lo 
method blank contamination. 

The LCS recoveries were within 
acceptance limits. 

3 of 12 
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Region I Data Re,·iew Worksheet Other lnurgimin h~ l 'St-:1'.\ 300.0/-IIOA and S.\I -l:-00\"113-Hll/-1500.\'02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1500S2-.\D/53 IOC/2320H/25-IOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) RPD _s:; 30% ( 11·a1ers): _s:; 50% 
(soils) 

Fit:ld a) If exceeds RPD limit: J qualil\ 
Duplicate detects. LI.I quality non detects. 
Rf'D b) If one result> LOQ and other ND: 

.I-detections. UJ qunlify non detects 
2) ± LOQ for results ~ 5x the LO() 

I) MS/MSD accertance limits an: 80-
120% (QAPP-Worksllect 12-1). 
2) Qua Iii)' results in the batch or of 
similar t) pe. 
3) Ir background rnncc:nlrntion is >4x 
spike concentration qrnilitication is 
nol required 

MS 11\'ISl1 a) Recoveries< I ll01., .I quality detects. 
R qualil) 11011 dclccls 
h) Reem cries ' XO'},. I lag dclcdcd 
results ··r ,llld 11nnd,·1c1.:1cd lc'Slllls 
"l !f' 
l') l{L'LI)\ lTil·~ 1211"" lb_:; ,kk'c·tc·d 
n.:sults ··r 
➔ )RPD _s:; 20'!,. 

I) Acc<.:plun1.:c limits arc 75-125'!0. 
2) Qualif~· results in the batch or or 
similar type. 
3) If buckgruund rnnc-:ntratiun is >➔x 
spike concentration qualification is 

Post not required · 
Dige·stion a) Recoveries <10% J qualify detects. 
Srike (P[)S) R qualit~· non delects 

b) Recoveries <75% !lag detected 
results "J' and nondetected results 
"UJ" 
c) Recoveries> 125% tlag detected 
results ··J" 

I) Once per digestion batch (EPA 

Serial 
6000 series) 

Dilution 
2) :SI0"I., for analytes with 
concentration >501imes LOQ 
3) %D> I 0% llag detected results --r 

/\MIT Joh No. 780380000.0300.**** 
Laboratory SDG: Ll0l6405 

Samples Affected Qualifications Bias 

Sample DUl'-101910-U/F 11as 
collected as thi.: licld duplirntc or 

The dissoh cd copper Ii-um 
sample SHM-10-13-101910-U/F. The 
RPDs for anal) tes detected above lhc 

sample SIIM-10-13-101910-F 

LOQ were within acceptance criteria. 
\\'as previously U qualified due Non-
to rinsute blank contamination Directional 

Dissolved corpcr 11as not detected in 
and has nol been further 

sample SIIM-I0-13-101910-F hut 11as 
qualilied . 

detected in DUl'-101910-F abon: the 
1.0(). 

Total nrsenic ( 17'¼.!MS). total iron 
(0'X.!40%). total mnngancse 
(66°/4,/78%). and total 111e1u1r) 
( 124%.1134'1/c,) recmcrics in the 
MS/MSD rerformcd on sump!<.: SI IM- I he background wnccntrations 
I0-14-101910-U \1cre outside the of all analytt:s outside the 
QAPP srccilicd limits. QJ\l'l'-specificd limits \1cre 

mon.: thnn 4x the spike 
Norn: 

Dissol\'cd arsenic (267°111/35011,,,1. co1i,:c111ra1iuns or pn.:,·iousl~· LI 
dissoh cd iron I:, 10" ;, '550";,). dissoll cd qua Ii lied due In blank 
calcium ( I 35''.;,MSD). dissol1cJ co111a111i11a1io11 and 1101 l'urthcr 
111.i11ga11ese ( 130",.MSI}). and di,sohcd qualilicd. 
111errnr~ I 112 11 111'\'[SI)) 1\.T1>1cri,•, in Ille 
i\lS MSI> pcrl,11111cd u11 , a111pk ',lli'vl-
I 0-14-1019 I 0-F 11ere outs id<.: ()Al'!'-
srecilicd limits. 

The PDS rcco,·cries 11-ere II ithin The background concentrations 
ncceptance limits, except.for toial of all analytes outside the 
arsenic {2-536%) and total manganese -QAPP~specified limits were· None · 
( 17R4%) on sample SI IM-10-14- more thnn 4x lhe spike 
101910-U. concentrations. 

The %D for the SDs performed on 
AMEC .I qualified the deteclcd 
totnl arsenic. total barium. total 

SHM-10-14-101910-U/F were within culcium. lo!al cobalt. total iron. 
acceptance criteria with the following total magnesium. total 
exceptions: total arsenic (20%). totnl manganese. total potassium. and 
barium ( 17%). lotnl cnlcium ( 14%). tut.ii sodium results from None 
total cobalt ( 17%), total iron ( 14%), samrle SHM-I0-14-101910-l 1 
total magnesium l 14%), totul with an A (SD% difference not 
manganese ( 16"1.,). total potassium within \:Ontrol limit) reason 
( 17%). and total sodium ( 15%). code. 

4 of 12 
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Region I Data Review Worksheet Olhcr lnori:anin h~ l SEP.\ 300.0/-UOA ,ind s" -tS00'.\113-IUl /-tSOll'.\02-B/ 

Project: Shcplcy's Hill Landfill Supplemental Investigation -tso11s2-.\l>/S310C/2320B/2S-to1> 

Review Criteria: QAPP, MADEP MCP, lJSEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Instrument lei cl conccntrntions 
should he less th,111 the lim:ar dynamic 
range (LOR). 
a) Quality detected results with 
concentrations greater than the LDR AMEC .I qualilied these results 
--r· The lnbnratory J qualified metal results with a TR (lrnce le, el) reusnn 

Cnmpound 2) The reported DL (LOQ) should 1101 detcctcd hctween the LOD and the cnde. unless the) wcn: Estimation 
Quantitation ht: hel11\\ th..: 1011.:st ICAI . siandn rd LOQ. pre, iously LI qua Ii lkd Jue· to 

cnm:e111ra1 io11. hlank contmn inatinn. 
a) l'ositin: n.:sulls reported above the 
LOD h11t hdo11 tht: LO() should be 
considcn:d estimated and bc llaggcd 
.. .,.. 

Smnpks Slll\4-10-13-101910-IJ/F. 

I) Appropriate 111etl10d SIIM-I0-1-1-101910-I I/I'. SIIM-10-11-
101910-LI/ F. and Dl.ll'-101910-F/U 

01 era II 2) I::\ aluate an) analytical problems 
hm e elevated detection limits lor all 

Evaluation or \I ith labnrator) results. 
,111al) tes due lo the dilutions required b) 

No qualilication warranlcd. None 
Dnla 3) l-:1 ,tluulc sampling errors - tie Id the high rn1Kcntrn1io11,; ol't,1rgct 

cont,1111i1w1ion . s:11nple hold times. ,111.tl) tes. The requested rqm1·ting limits 
1w1·e not achic·1 ed. 

Note; The laboratory is reporting the Method Detection Limit (i\lDL) as the Limit of Detection (LOD) and ii is expressed all 
lilternm in the Eledronil' l>ata Delivcrahles ([Ill)) and the Lahornto,·~· Report. 

T bl 4 T t I Alk r ·r l St d a e 0 a a llll ry lY an arc e 0( -l M th 123"08 
Review 

At·ccphmce Criteria 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data 1w1Tati1 e. ()C data and 1·a11 data. 
Completeness b. Shipping and n:cei~ ing documents. 

C. All iab records' of sample receipt, 
. preparation and analysis. 

I) Sample custody documentation. 

coc 2) Temperature ~6°C 
3) Sample lkli1 ery documentmion. 

Holding Times I '1 da) s. preservation not required (Standard 
(HT} Method 23208) 

I) lfsmnple result is < I Ox contmnimmt 

Blanks 
concentration and bet\\CCll LOO and LOQ. 
misc result to LOQ nnd tlng ··t I .. 

(Method, Field, 2) If sample result is< I Ox contaminant 
Equipment. concentration and~ LOQ 1111g ··u·· 
Rinsate. etc.) 

3) Sample result ~ 1 Ox contaminant 
concentration: no qualification required. 

AMEC Joh No . 780380000.0300.**** 
Laboratory SDG: LI016405 

Samples Affected 

All n.:4uircd deliverables were pr.:sent 
in the data package. .. 

.. . . . . ' 

Cooler tempcrutures upon mrival ut 
Alpha were ll'ithin acceptance 
criteria. 
The laboratory Sample Receipt and 
l.og-in Chcckli~I indicall:s that 
Sc1111pk i1111.:g1 it) 11 as 111ai11tai11ed 
during transport. 

Samples were analyzed as per 
Standard Method requirements. 

Total alkalinity was not detected in 
preparation blank. 

5 of 12 
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Region I D~1ta Review Worksheet Other lnorganics hy I SEP.\ 300.0/-'IOA and S" -l500:\ll3-Bll/-l500:\02-U/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t500S2-.-\D/5JIOC/2320B/2:'i-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

No qualilication il'rcc\ivcry bct11cen 80-
115% 
a) '¾.R<80'½, llag detecletl results ··rand 

I.CS non<letccte<l results ··ur 
b) %R > 115% llug JctcdcJ 1csults ··r 
c) '%R < I 0'1/i, lfag ueh.:cteu results ··rand 
nonuctccted results··[{" 

Lib Duplieat.: 
4% s;Rl'D, Rl'D ;,4'1/i, llag dc:11:0.:tcd results ··r 
and nondetcct..:d r..:sults " IJJ" 

Fio:ld Rl'D :S 30°•·;, when tkh:ch lt,r both duplirnh.:s 
Duplio.:ales an: ::".QL for w.il..:r 

I) No qualilication rc:qui1cJ iJ'rc:rn1c:r) 
bet 11 ccn Xh-1 I 6'!'o. 
2) Ir background c1H1cc·111r,11 ion is gt\.:,llcr lhan 
4:s: lite spikc rn1Kcnl1.t1i,H1 qu:tlilication is 1101 
rcquired 

" uR x1,"., 11:,g ,k-1c·c·1cd 1, , 1111 , --r .111c1 
!\ISi!\ISI) nundetcctcd results ··LJJ" 

'!oR:,, I I h'!•o llag detcclcd I i.: s11hs "J" 
"i,R~ 10% llag dc1cc1c·d results ··rand 
11011<..lclc'Ckd 1c·sults ··1{" 

()ualilYonly results in the spiked sample. 
(Quality results for samples collcc!t:d at samc 
location but differing depths as 11cll) 

Compound_ 
Positive resullfreported above the LOD but 
below the LOQ should be considered 

Quantitation 
estimated and he lbggcd ··r 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems 11 ith 
l·:l'aluation of lahnrato1 ) n:sults. 
Data 3) Evaluate sampling l'rrors - lield 

contamination. sample hold times. 

/\MIT Job No. 780380000.IU00.**** 
Laboratory SDG: L 1016405 

Samples Affected Qualifications Bias 

LCS n:covery 1H1s within an:eptarn:c 
criteria. 

Till: laboratory performed duplicate 
anal~sis on samplc SllM-10-14-
101910-U. l'h..: RI'[) 11as 11 ithin 
acccptm1cc criteria. 

Sample DUI'- IO 1910-l I was 
rnlkct..:d as the lieiLI durlit:ah: ol' 
sample SIIM-10-13-I0l<JI0-U. The 
Rl'D was within acc.:ptance crik:ria. 

/\l'v1 El' .J qualilil'd 
the alkalinil) in 

\ \JS 11:1, ,,,:11,,111,cd n11 a ,:11npl-: 
s;1111pk '-;I l!\1-10-

SIIM-10-1-l-l0l'Jl0-ll. ·1 he 1cco1er~ 
14-10 I 'J 111-l i II ith a 

I .mi 
ll'as bclo11 acccplam:e crih:1 ia al 50'~-o. 

() (MS n.:cm-cry 
outside acccplancc 
criter ia) n:a:;on 
cudc·. 

Total alkalinity was defoct~d in all 
associated samples at concentrations 
nhmc the I.OQ of2 .0 mg/I .. 

No an<,malks. 

c, of 12 
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Region I Data Review Worksheet Other lnori:anil's h) l SEPc\ 300.0/~IOA and S:\I ~51111'.\113-Bll/~500'.\02-II / 

Project: Shepley's Hill Landfill Supplemental Investigation ~500S2-.\D/5310C/2320H/25~0I> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 5. Nitrate, Chloride, and Sulfate by USEPA 300.0 
Review 

Acceptance Criteria 
Items 

Compklc SDG tile. 
a. Sampk data package including case 

Oala narralivc. QC da\a and ra\l data. 
Completeness b. Shipping am.I receiving documenls. 

c. All lah records or s.implc receipt. 
preparalion and anal: sis. 

I) Sample cuslody documcll\alion. 

coc 2) Tcmpcra\urc :S6°C 
3) Sample deliver) documentation. 

I) 28 da) s. prcs..:n at ion not required 
Holding (Chloride. Sulfole) (El'!\ Method 300.0) 
Times (HT) 2) 48 hours . preservation 1101 required 

(N ilrnlc-N )(Fl'/\ l'vkll11,d 300.0) 

I) Ir s,1111plc result is <. I 0., conlaminant 

Blanks e<HH:c1111 :11 i!lll and hl'lw,·,·11 I ( ll) and I.O<) . 

(Method. r:1isc 1,·sull lu I_()() ;111d llag ··t 1·· 

I icld. :'I 11·,:1111pk 1c·,1tll i, I 11, Clllil:1111i11:1111 

l:quip1m:111. concentration and 2 1.0() llag ··u·· 
Rinsale. dc.) 3) Sample rcsull::: Ith cnntaminan\ 

CllllCClllralion: Ill> qu,tlilic.1li(lll ICL(llircd. 

I) No qualiliralion ii" n::cO\ cry bc\11 een 90-
110% 
a) 0 {,R<91l"{, llag dcl<.:ctcd results ··r nnd 

LCS nondetected results --ur 
b) %R > 110% Hag detected results 'T' 
c) %R <10%,tlag detected results 'T' and 
noncie1ected results "R .. 

I) Chloride RPO <18%; 
Lab Duplicale 2) Nitrate RPO < 15%: 

3) Sulfate RPD <20"/4, 

Field I) RPD :"o 30% v.hen detects for both samples 
Duplicates are 2: LO(.) for water 

AMIT Job No. 780380000JJ300.**** 

Laboratory SDG: LIO I 6405 

Samples Affected 

All required deliverables \\er..: present 
in the dnla package. 

Cooler lcmpc1alun:s upon arrival al 
/\lpha \\Crc \\"ilhin acccpl,mc,' 
crilcria. 
The laborulnr: sampk rcccipl and log 
in checklist indicates lhat sample 
integrity II as nrnintained during 
lransrmrt. 

·1 he samples wi:rc analyzi.:d and 
prcscn ed as per LI' A ~-let hod 
n::quircmenls. 

l\'.i11·;1k·. chl<11 id,· .ind sulr:11c IIL"ll' 11<11 
d,·1..:c:1cd i11 !he 111clhod bl,111k . 

LCS recoveries were within 
.aq;eptance c~iteria. . 

The laboratory performed duplicate 
analysis on sample SHM-10-14-
10191().LJ. The% RPDs were 11·ithin 
arceplancc erileria. 

Sample DUP-101910-l/ 11as collected 
as the field duplicate of sample SHM-
10-13-101910-U. The RPDs were 
within acceptance criteria. 

7 of 12 

Qualifications Bias 
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amec·· 
November 22, 2010 Total and l>issohcd .\lcrals h~ l SEP.\ .\lcthml <,0Z0.\/74711.\ 

Region I Data Review Worksheet Other lnorganics hy l ·sEP. \ Joo.om IIA ands" .t:'illtl.'\113-Bll/4500.'\OZ-B/ 

Project: Shepley's Hill Landfill Supplemenhtl Investigation .t:'i00SZ-..\l>/:'iJIOC!ZJZ0ll/Z:-401> 

Review Criteria: QAPP, MADEP MCI>, lJSEPA Region I Tier I and II Cuidance and DoD QSM 

Review 
Acceptance Criteria 

Items 
Samples Affected Qualifications Bias 

I) No qualification n.:quin.:cJ it' 1\:covcr) 
/\MEC .I qualified between 40-151 '1/,, lu1 d1loride. 80-122% liir The MS/MSD \1as perlimm:d on 

nitrate, and 60-140% li,r sulfate. sample SIIM-10-14-101910-U. The the nitrntc result 

2) If background concentration is greater than % Rs were 11 ithin acceptance criteria. from sample Sf-IM-

MS/MSD 4x the spike concentration qualiticarinn is not except for nitrate in the MSD which 10-14-101910-ll 
lligh 

requin:J recovered high at 130%. 11·ith a Q (MS/MSD 

Qualify nnly n::sulls in 1111.: spiked sample. 
recO\ try outside 

(Qualify results for s;11nplcs cnllected at same The Rl'D li1r nitrnh.: 11·as high at 16%. 
acceplancc criteria) 

location bui Jilforing depths as 11cll) 
reason code. 

The sulfate results from samples 

Positive results reported abo1 c the LOD hut 
SHM-10-14-101910-U and DllP- AMEC J qualilicd 

Compound 
below the LOQ should be considereJ 

IO 1910-U were detected and n:porteJ this result 11ilh a TR 
Eslimatinn 

Quantilation 
eslimai.:J and hi.: lbg!.!cd "J" 

hc1,,-ecn the LOD and thf.: LOQ . (Iran· k\'cl) re,1son 
These n:sults \\CIC .I qualilicd b) the coJ,: , 
labornlor) . 

I) Appropriate method. 
(h crall 2) E1 alualc an) anal) tical prohlc111s \\ ith 
L, aluatinn or lahorator~ rc'sults. No anomalies. 
(),Ila 3) l:\'aluatc sampling f.:1To1s - licld 

co111a111i11a1i1111. s.unplL' hnld tini-·,. 

T bl 6 A a e mmonia, 1 r1 e, an u I e 1y an ar e 0 s·_ - - - ~ -d S lfd b St d d M th d 4500NH3 BH/4500NO2 8/4-00S2 AD 
Review 

Acceptance Critcria 
Items 

Cnmpkte SDG tile . 

a. Sampk data pad.age inducting case 
Data narrative. QC data and ra,, data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample re'ceipl; 
. preparation and analysis: . 

I) Sample i.:ustody documentation. 
coc 2) Temperature 56°C 

3) Sample deliYery documentation. 

I) 28 days. preserved with H2SO4 lo pH<2 
(Ammonia) 

Holding Times 2) 48 hours. chemical preservation not 
(IIT) required (Nitrite) 

3 l 7 days. preserved w/ zi nc acdatc and 
NaOH (Sulfide) 

/\MEC Joli No. 780380000.0300.**** 
Laboratory S DG: LIO I 6405 

Samples affected Qualifications Bias 

All required deliverables ,, ere present 
in the data package. 

,, 

Cooler temperatures upon arrival al 
Alpha were within acceptance 
criteria. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was 111.ii11tained du1 ing 
transport. 

The samples \1cn: unalyzed and 
preserved as per Standard Method 
requirements. 

8 of 12 
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amec-... 
' 

·1 otal ,inti l>issoh ctl :\lctab 11, I SEI'.\ :\ll'lhod C,tl2tl.\/7-t70.\ 

Region I Data ReYicw Worksheet Other lnorganics hy l'SEP.\ 300.0/-tlO.-t and S:\I -t:iOO'i113-IUl/-t:iOO'i02-U/ 

Project: Shcpley's Hill Landfill Supplemental Investigation -t:iOOS2-.\D/5310C/2320H/2:i-tOI) 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance C1·iteria 

Items 

I) Ir sample result is--.: I Ox conlaminanl 
conccnlralion and bl:l11ce11 LOD and LOQ. 

Blanks raise rcsu IL 10 I .OQ and tlag ··u--
(Method. Fidel. 2) ll'sample result is < I Ox eonlaminant 
Equipment concentration and ~ LOQ !lag ··u--
Rinsate. etc.) 

3) Sample result 2'. I()_'( contaminant 
eonccnlration: no quali lieation required . 

No qlwlitication il'rccovery hetwecn 80-
LCS 120•~-.. l<>r ammonia. 90-110% for nitrik. anJ 

75-125''.1i, llH sullidc. 

Lah Duplicatc I) Rl'lh20'!;, 

Field 
Duplicat<.:s 

I I Rl'll ::. 30'!n 

I I No qualilicalion rcquir.:d ii'rccoH:r~ 
bcl\1c.:n 80-120"·,. (ammoni,1). 85-115"•;, 
(nitrite). and 75-125°-·o ( su I li1.k ). 
2 l Ir hack ground u11ll'c11lralion i, grcall'I' than 

MS/MSD -h thi: spiki: rn11cc111ralion qualili..:alion is 1101 
rcquiri:J 
Qualit'y onl) ri:sults in the spiked sampli:. 
((./u,1lil) ri:sulls for sumpks rnlb:t.:J ut s.u11.: 
location but Jiffcring dept_hs as wd!) 

· ••. . . 

Positive results reported above the LOD bul 
Compound 

below the LOQ should be considered 
Quantitation 

estimated and be flagged "J" 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 
Evaluation or laboratory results. 
Data 3) Evaluate sampling arors - tie Id 

contamination. sample hold times. 

Al'vlEl' Joh No. 71W380000.0300.**** 

Laboratory SDG: LIO 16405 

Samples affected Qualifications Bias 

Nu analytes ddected in 1m:1hod 
hlanks. 

Ll'S n:covcrk:s 11c1-c "ithin 
m:ccptancc criteria. 

Sample SIIM-10-14-101910-U 11as 
anal~ 1.:d in Juplicalc for a111111011ia. 
nitrik ,111J sullid.: . Thc 0 ., Rl'Ds ".:r.: 
11 ithin acceptance critaia. 

S,1111plc l)lll'-101910-lJ \\.IS 

eolli:l'tcd 11s thi: licld d11plicutl' nr I 

sa111pk Slll\.1-10-13-101910-lJ. The 
Rl'l>s \\Crc· \\ i1hi11 ucc.:plu11cc nitcria 

MS, \\ ,Tc ri:rformcd un ,ampk: 
S 111\1-10-14-101910-l I for a1111nl1nia. 
nitrite. and sullidc. The rccon:rii:s 
11crc 11 ithin acceptance criteria. 

The nitrite·.result from samples-SHM-
10-14-101910-U. SHM-10-U-

,\MIT J qualilicd 
101910-U. and SHM-10-11-101910-
Li were detected and reported 

this result with a 
Estimation 

between the LOD and the LOQ. 
TR (trace level) 

Thesi: results were J qualilied by the 
reason code. 

lahoralory. 

No anomalies. 

9 of 12 



amec 
November 22, 2010 ·1 otal and l>issohcd ,1ctals h~ l SEP.\ ,iethml lill20.\/7~70 \ 

Region I Data Rc\'icw Worksheet Other lnori,:anil's h~ l'SEI'..\ 300.0/~IOA and S:\I ~S00'.\113-IUl /~S00'.\O2-B/ 

Project: Shcpley's Hill Landfill Supplemental lnvcstigMion ~soos2-.\11/S3toC'/2320B/2S~o1> 

Rc\'iew Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 7. Chemical Oxygen Demand (COD) by USEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Re\'iew 
Acce()tance Criteria 

Items 

Complete SDG lik. 
a. Sample 1.fata package including 1.:usc 

Data narrati, e. QC data an<l nrn data. 
Completeness b. Shipping and 1·ecci,ing <locumcnls. 

c. All lab records ol'sampk 1cceipl. 
preparation an<l analysis. 

I) Sample rnstnd) documentation. 

coc 2) Tc111pernturc '.S6°C 
3) Sample delivery documentation. 

Holding Times 
28 cla) s. presen c<l 1, ith 112SO~ ln pll<2 

(IIT) 

I) ll's<1111pk rcsuli is , 10., co1lla111i11,1nl 
concc'nl r;1L inn and h.:111 ccn 1.01) ,1nd 1.0(). 

lll,111ks raise rc·, 1il1 111 I I H.) ;111d llag --1 1 .. 
( \ kth<JJ , I ic:ld. 2) II , ample 1csul1 b I th c11111amina111 
F.quipmL'nl. conccnlrnlion and :,, I 0() Illig"{ I" 
I{ i ns;1ll'. Cle.) 

3) Sa111pk result ~- ltlx contaminant 
conct.:ntralion: IH> qualilicalion required. 

LCS 
No 4ualilica1io11 ii' recovery bcll1Ten 95-
105°/4, (COD) and 90-110'¼, (DUCJ 

Lab DupHcate · 
RPO ~ 20%, RPP >20'.¼ flag ~etec(t:d results 
·-rand nondctccted·rl!Sults ··ur 

Field RPO -:S 30% when detects for both duplicates 
l>url irnll'~ arc ':'()I Jiir 11:JIL'I 

I) No qualilicalion required if recovery 
bct11-een 80-120"1,,. 
2) If background concentration is greater than 

MS/MSD 
4x the spike rnn1.:cntrn1ion qualilication is nnt 
required 
()ualil)' only results in the spiked sample. 
(Qualit~· results for samples collected at same 
location but differing depths as well) 

AMEC Job No. 780380000.0300.*"** 
Laboratory SDG-: LIO 16405 

Sam()les Affected Qualifications Bias 

All requir.:d <lei i\<:rables were present 
in the data package. 

Coolcr lc:mpcrnturcs upon arrival ,ll 

i\lplw 11en: 11ithin acceptance 
criteria. 
The labornt<ir) Sample Receipt and 
Log-in Checklist indic,lles that 
sampk integril) I\ us maintained 
durinl! l r,111,port 

Sampk:s ,1cn: ana11zcd as per EPA 
and S1,md,1rd l\frllmd n:quin.:mc:nls. 

l l >IJ a11,I I )1 ll \\\.: 1, .. .- lhll dl..'.h:dL'\.I i11 

assm;iatcd n1L·lhod blanks. 

LCS re«.:o\eries 11crc 1, ithin 
ac1.:epH111«.:c criteria. 

Sample SHM,10"14-IOl910-U was 
.analyzed in dupli~a\e by the_ 
laboratory . . RPDs were withfn 

. . ' 
acceptance criteria. 

Sample Dl IP- IO 1910-U mis 
collected as the liclcl duplicate of 
s:1111 ple SI IM-lll-1:1-I0l91Cl-l I . The 
Rl'Ds 11cn; ll'ithin acceptance criteria. 

MSs wcrc performed on sample 
SHM-10-14-101910-U for COD and 
DOC. The recoveries were within 
acceptance criteria. 

10 of 12 
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November 22, 2010 ·101al and l>issohcd .\lc1als h~ l SEP.\ \klhml C,020.\/7~70.\ 

Region I Data Review Worksheet Olhcr lnor~anil'S h~ l"SEI'.\ 300.0WOA ands" ~S00'.\113-Bll/~S00'.\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~soos2-.\l>/S3t002320B/2S~OD 

Rc\'icw Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

I J l11slru1m:11t le,cl conccnlralions shuulJ be 
less limn lhc linear range. Qualify dcli:cleJ 
results ll'ith concentrations gn:ater lh.in the ·1 he COD result from sample SI IM-
LOD ·-r I0-11-101910-U was detected and 

Compound 
2) The reported LOQ should not he hclo\\ the reporled helll'een !he LOD and 1he 

(.)uant11at1on lo\\esl IC/\L slandard concentralion. LOQ. These results 11erc .I qualilied 
3) Positi\'c n:sults rcportcJ above the LOD h~ the labornt(H). 
bu! below the LOQ should be considered 
estimated anti be flagged ··r 

Samples SHM-10-13-101910-U. 
I) Appropriat,: method. Sl·IM-10-14-101910-U. SHM-10-11-

<h.:rall 2) Evaluate any analytical prohlcms "ith 101910-U. and DUP-101910-U have 
E1 aluation or lahoralory results. clcrntcd di:-1cctio11 limits for OOC due 
Dula 3) F, alualc sampling c1-rn1·s - lick! lo the dilutinns 11:quircJ by the 

eonlaminalion. sample hold Limes. sample matrices. The requested 
reporting limits \\ere 1101 achic1cJ. 

T hi 8 T t IS a e 0 a uspenc ec 0 IC S "' :, I IS I" I (TSS) b SM2-40D 
Rc,·icw 

Acceptance C.-itcria 
Items 

, ·11111pkt-- SI)( i lik. 
a. Sample Jatu package ineluding case 

I ),11a 11.1rra1i,·e. QC data and ra" daln. 
l 11111plc·1..:11ess h Shipping and recci1 ing docum.:nts. 

c. /\II lab records of snmpli: receipt. 
prc:paral ion and analysis. 

I) Sample custody documentation. 

coc 2) Temperature .:S6°C : 

3) Sample deli-very· documentation. 

Holding Times 7 days from sampling to analysis 
(I-IT) 

I) If sample result is < I Ox contaminant 

Blanks 
concentrntion and bet11cen LOD and LOQ. 
rnise result to LOQ and !lag ··u·· 

(Method. Field. 2) lfsampk result is < !Ox contaminant 
Equipment. eoncentration and ~ LOQ flag ··u·· 
Rinsatc. etc.) 

3) Sample 1esull ~!Ox contaminant 
concentration: no qualification required. 

Lab Duplicate 
RPO <20% !lag detected results ··rand 
nondetected results ··ur 

AMl:C Job No. 780380000.0300.**** 
Laboratory S DG: L 1016405 

S:1111plcs .-\ffcctCll 

,\II rcquir.:d Jcliv.:rablcs 11.:re 
p1csc·11t in 1hc data package. 

Cooler temperatures upon arrival 
al Alpha \\t:re within acccp1w11.:e 
criteria. 
The laboratory Sample Receip"t ... and Log•iri Checklist indicates .. 
Iha! sample integrity \\'as 
maintained during transport. 

Samples were analyzed as per 
Standnrd Method requirements. 

TSS ,1·as not detected in 
associated method blanks. 

The laboratory performed 
duplicate analysis on a sample 
SHM-10-14-101910-U. The RPD 
was within criteria. 

11 of 12 

Qualifications Bias 

i\M1'C .I qualilieJ 
this result ll"ith a 

Estimation TR ( lrnce level) 
ri: aso n code. 

No 41ialitication 
Nnnc 

11 urrantcJ . 

Q1rn Ii tirntions Bias 
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Region I Data Review Worksheet Other lnorganics h~ rsEP.\ 300.0/~IOA and S:\I ~:'i(l(l',113-IUl/~:illll',02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~:iOOS2-.\D/:"i3IOC/2320H/2:i~OI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acce1>tance Criteria 

Items 
Samples Affected Qualifications Bias 

Smnpk DUl'-101910-U \\as 

Field RPD ~ 30% when detects for hoth duplicates 
collcct..:d as the (kid duplicate or 

Duplic.:ates an: ::>QL fc.ir water 
sampk SHM-10-13-101910-U. 
The RPDs \\·ere within acceptance 
criteria. 

I) lnstn11rn:nt k\ cl concentrations should be 
less than the lincar rn11gc. Qualil~ dctcctcd 
results \I ith co11c.:111ralions gr..:atcr than the 
I,()[) ··r 

Compound 2) The r.:portcd LOQ should not he hclow the TSS 11as n:porlcd as dctcct.:d 
Quanlitalion lowest ICAL standard com:entratiun. 

ahovl:! the LOQ. 

:i) Positiv..: results reported ahove the LOO 
but bclo11 the I .OQ should be considered 
estimated and he llagged ··r 

I) Appropriate method. 
Overall 2) )'.valuate any anal~ ti cal problems II ith 
E, aluation of lahorator~ results . No anomalies. 
Dnt ,1 :; I F\:iluatL· ,a111pli11g L'rrors - licld 

cn11t,11ni11,11io11. sa111pl..: hold timo.:s. 

If you have any questions or comments regarding this report , please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc . 

. -PREPARED BY: 

rfl~. ~ 
Denise King 
Environmental Chemist 

AMEL' .lob No. 7803800(JO.lJ300.**** 
Laboratory SDG: LIO 16405 

.· -' · REVIEWED'BY: 
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(, 

Alyson Fortune 
Environmental Chemist 
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Region I Data Review Worksheet Other lnori:anin hy l'SEI'.\ JOO.nmnA ands" ~:'i00.\113-Bll/~:'iOO.\OZ-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ~sonsz-.. \D/53IOC/Z320l!/2:'i~OD 

Review Criteria: QAPP, MADEP MCP, lJSEPA Region I Tier I and II Guidance and DoD QSM 

INTRODlJCTION 

This data validation report covers 5 water samples (including 1 rinsate blank and 1 field duplicate) collected on 
October 20, 2010 from the Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The 
samples were picked up by an Analytical Laboratory courier and brought to the laboratory in Westborough, MA 
(Alpha) on October 20, 2010 and assigned sample delivery group (SDG) number L 1016506 upon receipt. 
Alpha analyzed the samples for the following: total and dissolved metals using United States Environmental 
Protection Agency (USEPA) Method 6020A and 7470A; total alkalinity using standard method (SM) 2320B; 
chloride, sulfate, and nitrate using USEPA Method 300.0; chemical oxygen demand (COD) using USEPA 
Method 410.4; dissolved organic carbon (DOC) using SM 5310C; ammonia using SM 4500NH3-BH; nitrite 
using SM 4500NO2-B; sulfide using SM 4500S2-AD; and total suspended solids (TSS) using SM 25400. 
Alpha followed the Department of Defense (DoD) Quality Systems Manual (QSM), Version 4.1. The 
associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess adherence to acceptable laboratory 
practices and to the data validation requirements as specified in the Massachusetts Department of 
Environmental Protection (MADEP) Massachusetts Contingency Plan Compendium of Analytical Methods, in 
EM-200-1-10. the DoD QSM, and the applicable USEPA Methods outlined in Tables 3 through 8. The level o 
data validation specified in Table 2 was performed with reference to the Shepley 's Hill Landfill Supplemental 
Investigation Quality Assurance Project Plan (QAPP). 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Tabl 1 F' Id S e 1e amp e IS I L. t 
Lab S ample -· ' 

S~mple Date F_ield ID Comments 
.. 

N' U_IJlber . . . .. .. ,. .. . ' . 

LIO 16506-01/02 I 0/20/2010 SHM-10-12-1020 I 0-F/U 
LIO 16506-03/04 10/20/2010 SHM-10-15-1020 I 0-F/U MS/ MSD 
LIO 16506-05/06 10/20/2010 SHM-10-16-1020 I 0-F/ U 
LIO 16506-07/08 I 0/20/20 I 0 DUP-102010-F/U Field Duplicate ofSHM-10-12-102010-U/F 
LIO 16506-09 10/20/2010 RB-I 020 I 0-U Rinsate Blank 

T bl 2 S a e ampe a us I St t 
Data 

Validation Mat.-ix 
Level 

Data Quality 
Review using 

Automated Aqueous 
Data Review 

{ADR) 

AM EC Job No. 780380000.0300.** • • 
Laboratory SDG: LIO 16506 

Preservation Sample Receipt 
Tempera ture Laboratory 

Two sample coolers 

As required by 
were received on Alpha Analytical 

method 
I 0/20/20 IO at 8 Walkup Drive 
temperatures of2 °C Westborough, MAO 1581 
and 2 °C. 

I of 12 

SDG 
Number 

LIOl6506 
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Region I Data Review Worksheet Other lnorganin h~ l 'SEP.\ JOO.O!➔ IOA and S\I -1500:\IIJ-Bll/-1500:\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-.. \D/SJ t OC/2J20B/25-IOD 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancJ II Guidance ancJ DoD QSM 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

T bl 3 T a e ota an d D" ISSO ve e as 1y d M t I b USEPA 6020A an d 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG lik. 
a. Sample data package im:luding 

case narratiq;_ QC data and 
Dala nm data. 
Completeness b. Shipping .inti receiving 

documents. 
c. All lab records of sampk: n.:ccipt. 

preparation and anal\'sis. 

I) Smnplc cus!od> docu1m:n1ation. 
2) Tcmpcn1ture :::o6°C fo r soils. 

coc 3) Aqueous sample preserved to 
pll<2. 
-I) Sample del i,-cr~ docurncnlal ion. 

I l :\4ucous sample 180 Jays if' 
11,,ldin~ ., i111,· prL'sL'n cd I() pl I ') 

-

21 I lg - 28 da~ s to c111al~ sis 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LI0l6506 

Samples Affected 

All required deli, erablcs 11cre present 
in the data package . 

Cookr temperatures upon arrival al 
Alpha were 11 ithin acceptance criteria. 
Sa111pks 11crc pn:sencd \l'ilh IINO , to 
pll-'2 . 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist imlicat.:s that sample 
intcgrit~ 11 as mai111,1ined during 
transport. 

The sa111plcs ,,c: rL· a11 ,d~ 1nl II i1hi11 
h"ldini; 1i111.: . 

2 of 12 
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Region ( Data Review Worksheet ()lhcr lnorganics hy l'SEI',\ 300.0/.tl(U ands" .tS(Hl'.\113-IUl/.t:'i00'.\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation .t:'iOOS2-.-\l>/:'iJIOC/2320B/2:'i.tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I l Evaluate down to the LOD. 

Blanks 
21 lfsample result is < I Ox 

contaminant concentration: 
(l\kthod. llag ··u·· 
Fi<: ld. 
Equipment. 

3) Sample result ~ I Ox cont:1111 inant 
conct'ntration: no 

Rinsatc. etc. ) qua! i tication rt'quired. 

Laboratory I) LCS acceptance limits 80-120%, 
Control method rt:quirements_ (EPA_ Method 
Sample/ .60 I 0/6020/7470) 

_Laborat9ry a) %R<80% tl~g detected results ~r.• 
Control rmd noncktt·cted r,·stilts ··11r 

Sample b) %R>l20% flag detected results ·T ' 
Duplicate c) %R<IO% tlag detected results ·-r 
(LCS/LCSD) and nondetected results "'R"' 

Recovery Quality all associated samples. 

I) RPO ::: 30% (waters):$ 50% 
(soils) 

Field a) If exceeds RPO limit: .I qualil~ 
Duplicate detects. UJ qualil)' non detects. 
RPO b) If one result> LOO and other ND: 

J-dctcctions, UJ qualil) 11011 detects 

2) ± LOQ for rcsulls ~ 5x the LOQ 

AMEC Job No. 780380000.0300.**** 
Laboratory SDG: LI0l6506 

Samples Affected Qualifications Bias 

Thi.: assm:ia1ed sample 
conccntratiuns 11ere more than 
IO times the blank 
concentrations: therefore. data 
usability is not adversely 
alkcted b) the blank results 
with the following exceptions: 
AMIT LI qualilied the deh:ch:d 

Total and dissoh cd silver ( 0. 13 rig/I.) total c·oppcr from samples 
11erc detc,·ted in the method blanks SIIM-I0-12-102010-U. SIIM-
associated with the anal~ sis or samples 10-15-102010-U. and DUI'-
from thi s SDG. I 020 IO ; dissolved copper from 

sample SIIM-10-16-102010-F: 
T111al arsenic ( 15 .0 pg/ I.). total barium total and dissol\-cd sodium in 
(0.~3 pg/ I.) . total rnlcium (335 pgi l.). samples I )I IP- I 020 I O-F/11. and 

lligh 
total copper (0.14 µg/L). total iron ( 106 SIIM-I0-12-IU2010-l-'/ll: total 
pg/L). total magnesium (62.6~1g/L). and dissolved men:ur~ from 
Iota! manganese ( 18.4 pg/L). total samples DUI'- I 020 I 0-f /U. 

mm:u r~· ((). I 199 pg/I.). total nickd SI IM-10-12-102010-F/U. 
(0.25 pg/1.). tl>lal sodium (71-t µg.il.). SI IM-10-15-1020 I 0-F/l 1. :111d 

and total zin, ( 1. 16 pgi l.) 11 ere del,cted Slll\1-IO-l (,-I020IIH· lf: anJ 
in rinsak' RB-10~010-11 di ssohcd zi nc lrnm s:1111pk 

Slll\1-10-1 (,-102010-F 11i th a F 
(n1111 :1111i11 atin11 i11 the 
cq11ip111c111 1 i11 ~a1c hla11k) 1,·ason 
code 

·1 he rinsatc blank 1esults h,nc 
not been qualilkd due Lo 
method blank contamination. 

.. 

The Les rCC(lVeries<n:~e ·wiihin ~ 

accept.ince limits. 

Sample OUP-102010-U/F was 
collectcc.J as the lield duplicate of 
sample SHM-10-12-1020 I 0-ll/F. The 
RPOs for analytt:s detected abovi: the 
LOQ \\ere within acceptance criteria. 
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amec 
November 22, 2010 Tot.ii and lfosohcd .\ktal., h~ l SEI'.\ .\lcthod <,1120.\/7~711.\ 

Region I Data Review Worksheet Other Inori:anin hy l "SEPA 3110.11/~IIIA and s,1 -1500:\113-HII/-IS00:\O2-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -1soos2-.\n/:-JIOC/2320B/2:i-lOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) MS/MSD ,ll:ccpl,1111.:c limits arc 80-
120% (QAPP-Worksl1t:e1 12-1 ). 
2) Qunlit\· resuhs in the batch or (if 
similar t) pc. 
:, ) If background concentration is >4x 
spike com:cntration qualilication is 
not required 

MS/MSD a) Rccm·erics < I 0%, J qua Ii r~ dt:tt:cls. 
R qualil) non Jctt:t:ls 
b) Recoveries <XO% llag Jctectcd 
results ··r and noncktected results 
··ur 
c) Recoveries > 110~\, tlag ddcctcd 
resuhs ··r 
➔ )Rl'D ~ 2011 11 

I) Acceptance limits arc 75-125%. 
2) Qualify results in the batch or or 
similar type. 
:, ) If h.iekgniund ,llnecntr.itiun is ' ·-Ix 
spiki: conct:nlraliun qualilieatiun is 

l'ost 1101 rcquircd 
I )igcst iun ,, ) Reetll erie, lll"o.l qu,dih ,ktec·ts. 
:--.pil-.e ( l'IJS) I{ qualil) 11011 cklc,IS 

h) RecO\cries -: 75°11 llag Jeteelcd 
results ··r nnJ nnndctcctcd results 
··11r 
c) Reem c:rics ·- 115° 11 !lag deleetcc.J 
results ··r 

I) Ont:t: per digestion batch ( Lil' A 

Serjal 
6000_ series) 
2) :-SIO% for analytes witti 

bilutipn concentration ::>50times· LOQ· 
3) %D=--IO~ i, lbg Jc:tcctcd 1csults ··r 

I) Instrument level concentrations 
should be less than the linear dynamic 
range (LDR). 
;1) (__)u,dil'.1 ,kk",ic•d rc·sults II ith 
concentrations g1eater than the LDR 
··r 

Compound 2) The reported DL (LOQ) should not 
Quantilalion be below the l1mes1 ICAL standard 

concentration. 
a) Positive results reported above the 
LOO but below the LOQ should be 
considered estimated and be llagged 
HJ"' 

/\MEC .lob No. 780380000.0300.**** 
Laboratory SDG: L1016506 

Samples Affected Qualific11tions Bias 

Total arsenic t8.3'½,/MS). lot,d iron 
(O'Jti,/ 140%,), and total manganese 
(38%MS), and total 111c1-Uir) 
( 127'¼,/127%) n:rnn:rics in the 

The background rnncentrations MS/MSD performed ,in sample SI IM-
10-15-102()10-11 \lcn: outside the of all analytt:s outside the 

()/\PP spccitic:d li111its . QAPP-sp.:cilicd limits were 
mor.: than 4:-. the spikt: 

None 
Disso lved arsenic (0'1/i,/8 .3%). dissolv.:d 

concentn1tions or pre,·iously U 
qualifo:d duet,, hlank 

iron tll'ViJ➔ll' \ 11), dissoll'cd manganese contamination m1J not further 
(76'1/i,MS). and dissolved mercury c1ualilkd. 
( I 3!Wo/ I 25%) rcc(m.:ri.:s in the 
MS/MSD pcrforrncd on sampl.: SI-IM-
I0-15-1012010-F 11cr.: outside QAPP-
spc·eilicd limit s. 

I he l'I JS rem, c1 ics 11erc· 11 ithin 
,1L"cepl,111ce lilllit, tlll s;1 111ple SI IM-lll-

11 

I 5-1111 11 I 11-l . 

The %D for the SDs performed on 
AMEC J qualilicd tht: de1t:c1t::d 

· SHM~I0-15-1020l0-U/F were within 
total sodium result from samplt: · . 
SHM-10-15-1020 I 0-U with an . None 

-~cceptance criteria with the foflowing· 
excej>tion.s: ·total sodium ( 15%). · 

A (SD % _dit'terence not within .. 
control limit) r.:nson code. 

AMEC J qualiticd these results 
The laboratory J qualilit:d metal results with a TR (trac~ le,cl) reason 
detected between the LOO and the code. unless they were Estimation 
LOQ. pre, iously U 4ut1lilied due lo 

blank contamination. 
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amec 
November 22, 2010 Total and l>issohcd ,ktals h~ l SEI' \ .\kthod (,020.\/H?O \ 

Region I Data Review Worksheet Other lnorganics hr l'SEI'.\ J00.11/-UO.-l and s,1 -t500'illJ-Bll/-t500'i02-H/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t5oosz- .. \D/5JI0('/2J20B/25-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qm1lifications Bias 

Items 
S,nnpks SI IM-10-12-1020 I 0-l l/F. 

I) Appropriate mi:thod. SHM-10-15-102010-lltr-. and [)\IP-

102010-F/U haVI: cb·atcd dctcdiun 
On:rall 2) E,alwitc ,my analyticul probkms 

limits for all unulytcs due to the 
Evnluntion of with laboratory results. 

dilutions required b) the high 
No qualilication warranted. Noni: 

Data 3) Evaluate sampling errors - licld concentrations ofwrgel anal) tes. !'he 
contamination, sampk hold times requcsti:d reporting limits ,1erc nol 

ad1icl'cd. 

Note: The laborntory is reporting the Method Detection Limit (MDL) as the Limit of Detection (LOD) and it is expressed ad 
litteram in the Electronic Data Deliverables (EDD) and the Laboratory Report. 

Table 4. Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items 

Complete SDG lik. 
a. Sample data package including rnse 

Data narrative. (.)C dala and r::1,1· d::ita . 
Co111pktcncss b. Shipping and n.:1.:ei~ ing docu111c11ts. 

1:. /\II lab rcc'tll'lis ol'samplc 1eu:ipl. 
preparation and anal~ sis 

I) S,11npk 1:ustod~ docu111..:11talio11. 
(_'( )( . 2) Tc111pcratun: :J>''C 

:, ) Sample deli, cr~ dorn1m·ntatiun . 

Holding Times 14 days. preservation nnt required (Standnrd 
(HT) Method 23208) 

l) If samph: result is < I Ox contamjnant 
concentration and be.twee~-LOO and LOQ, 

Blanks -raise result to LOQ and tlag "U' 
(Metliod. Field. 2) Ir sample result is -.:: I Ox conlaminant 
Equipment. concentration and <". LOQ !lag ''lJ" 
Rinsate, etc.) 

3) Sample result ;;;,: !Ox contaminant 
concentration: no qua Ii Ii cation required. 

No qua! iii eat ion i I' rc·rn,·er~ h,·111 c·en 80-
115% 
a) %R<80% flag detected results ·-rand 

LCS nondetected results ··ur 
b) %R >115% Jlag detected results ·-r 
c) %R <10% tltig detected results --rand 
nondetccted results "R'" 

Lab Duplicate 
4% ~RPD, RPO >4% tlag detected results ' -J'" 
and nonde1ec1ed results "UJ' 

/\MEC .lob No. 780380000.0300.**** 
Laboratory SDG: LI0l6506 

Samples Affected 

All required deliverables were present 
in Lile data package. 

Cooler tcn111c·rntur..:s upon arri, al ,ll 

\lpha 11c·1,· 11 ithi11 :1cT,rt:11ll',' 
n1tc1ia. 
' I In: lahoratnry Sample Receipt and 
Log-in Checklist indicates lhal 
sample integrit~ 11 as maintained 
Jurin!l transport. 

Samples ,,ere nnalyzi:d as per 
Standard Method ricquiremenls. 

.. 
Toial alkalinity 11·;s not ·deiected in 
preparation blank. 

LCS recovery was within acceptance 
criteria. 

The laboratory performed duplicate 
analysis on snmple SHM-10-15-
102010-U. The RPD was \lithin 
acceptance criteria. 
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amec ~ 
November 22, 2010 I otal a111l Dis~oh cd .\let ab h) l SEI'.\ .\lcthml <,020 \/7-'70.\ 

Region I Data Review Worksheet Other lnoq,:anics h~ !SEP .. \ 3110.11/-'lflA and S\I -':'i00\113-Bll/-'S00\02-B/ 

Project: Shcpley's Hill Landfill Supplemental Investigation -'SOOS2-.\lll:'i3IOC/2320B/2S-'Ol> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I ancl II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected 

Items 

Sample DlJl'-1020 I 0-11 ,~as 
Field RPO <:: 30% when detects for both duplicates collected as the ticld duplicate or 
Duplicates are c".QL fur water sample SIIM-10-12-102010-U. The 

Rl'D was within acceplm1ce criteria. 

I) No qualilication required irrcco\'ery 
bc1wct:11 86-116'1/;, 
2) Ir background rn111.:~111ration is gn::akr than 
4x the spike conccnlration qtmlification is 1101 
rcquir.::d 
¾R< 86%, !lag deteclt:d results ··rand A MS ,,as pt:rformcd on sample 

MS/MSD nondetccted results ··ur SIJM-10-15-102010-U. The rcco,·cry 
%R > 116'½, !lag dcteclcd results ··r was below acceptance criteria at 46%,. 
%I{< I 0"•;, !lag dctcclcd results ··rand 
nondctectcd r.::su lts "IC 
Qualil) only results in the spiked sample. 
(Qualiry results ror samples collc1:1cd al samc 
location hul differing depths us well) 

('n111pnuml 
Positi,e n:sults 1epnr1cd ahmc lhc LOD hut ·111t,d alkalinil~ \\as Ul'leclcd in all 

(J11.111lil,llillll 
lx:hm the· I ( )() slH>uld hc considered ,ISSl 11:i.11ed sa111 plcs ,11 conec:1111.11 inns 
e·sti111akd and he· llii!!z!c'll ··r .ihme· the I 00 ol'2.0 mg/ I .. 

I) /\pprnpriatl' method. 
(hc ral l 2) l:1alu,1te .in: a1wl~tical problems ,,i1h 
L\.liualion u1· lahnrat<H·: rc:sults. No ,111011ialics 
Data 3) E1 aluutc sampling errors - lick! 

co11lu111i11alio11. sainph: hold times. 

T bl 5 N' a e . 1trate, Ori e, an u ate JV . .. Chi 'd d S If: b USEPA 3000 
Revi'cW 

Acceptilnc·e Criter
0

ia 
Items 

Complete SDG tile. 
a. Sample data package including case 

Data narrative. QC dat,1 and raw data. 
Completeness h. Shipping ,111d rl'l'civing documcnts. 

c. All lab n:.:ords 01· sample receipt. 
preparation and analysis. 

I) Sample rnslndy documentation. 

coc 2) Tcmpcratun:: <::_6°C 
3) Sample delivery documentation. 

AM EC Joh No. 780380000.0300.**** 

Laboratory SDG: LIO 16506 . 

Samples Affected 
, . 

All required deliverabks were present 
in lhc data package. 

Cooler temperatures upon arrival at 
Alpha were within acceptance 
criteria. 
Th~ laborntory sample receipt and log 
in checklist indicates that sample 
inh::gril) \\ as nrnintaim:d during 
transnort. 

c, of 12 

Qualifications Bii1s 

AMIT .I qualilicd 
the alkalinit~ in 
sample SHM-10-
15-102010-U \1ith a Lm, 
Q (MS recovery 
outsidc accept.inn: 
crit~ria) rcasl)ll 
code . 

Quaiitications Bias 



amec 
November 22, 2010 
Region I Data ReYiew Worksheet Other lnurganics h~ l 'SEI'.\ J00.0/-HOA ,1ml S:\I -t:'i00\113-Hll/-t:'i00\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -t:'iOOS2-.\D/:'i310C/2320H/2:'i-tOI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Items 

I lolding 
Times (Ill') 

Blanks 
(McthoJ. 
Field. 
Equipment. 
Rinsa\e. ell:.) 

I.CS 

Lah Dupli<:atc 

Field 
Duplicates 

MS/MSD 

Compound 
Quanlilution 

Acceptance Criteria 

I) 28 da) s. pre sen al ion not n:qui1 ed 
(Chloride. Sulfotel (El'A Mcthod 300.0l 
2) 48 hours. pn:sen·ation not required 
(Nitrate-N)(El'A Method 300.0) 

I) If sample result is< I (h wntarninanl 
concenlralion and hd11een I.OD and LO(). 
raise result lo I .OQ and llag --u--
2) If sample resu lt is < l<lx contaminant 
concentration and ::, LOQ llug ··u·· 
3) Sample result 2 I Ox contaminant 
concentration: no qualilication 11.:quired. 

I) Nn qualitication il'rccovcry hclm::en 90-
110% 
a) %R<90'½, flag deh:cled l'l'S ults ".I" and 
nonddcded 1csulls "lJJ" 
b) "oR ,, 11 O"·o I lag dclccted J'L'Sllhs --r 
L') ";,I{ / 10°;, llag dc1ec1cd 1esuhs --_r- and 
11011detl.'l.'lcd I c·sulh --1c 

I l Chloride Rl'D < I!!"•;,: 
2) Nit ra te Rl'D < 15",.: 
31 Sulh111.:Rl'l> -· 2o" . ., 

I) RPD ':': '.10% ll'hcn detects ltir hnth samples 
are 2: LOQ for water 

• . 
I) No qualitication required ii' recovery 
between 40-151 % for chloride. 80-122% for 
nitrate, and 60-140% for sulfate. 
2) If hackground concentration is greater than 
4x the spike cnncentration qualification is 1101 

n:q11ired 
(.)ualify only n:sults in the spiked sample. 
(Qualify results for samples collected at smnt: 
location but differing depths as ll'ell) 

Positive results reported aho1·c the I.OD hut 
below the LOQ should he considered 
estimated and be Hagged --r 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 16506 

S11mples Affected 

The samples were ,mal) zed and 
preserved as per EPA Method 
requirements. 

Nitrate and chloritk sulfate w..:n:: 1101 

detected in the mcthod blank. 

Sulfate II as detected at a 
concenlration of 0.16 mg/Lin the 
method hlank. 

I.CS n:L·l•~eries \\'ere II ithin 
aee,pl,11H:, L'l'ilc ria. 

The lahoral1ll') pe1 ltil'll1cd duplica1e 
analysis 011 sample SI IM-10-15-
10~010-l !, The 11 11 Rl'I) ,; IIL'l'c' \I ith i11 
acccplann' u i1..:ria. 

Sample DlJP-1020 I 0-ll 11·,1s collcct..:d 
as the licld duplicate ol' s,11nplc SI !M­
l 0-12-1020 I 0-ll. The RPDs were 
within-acceptanc~ criteria 

The MS/MSD was performed on 
sample SI-IM-10-15-102010-U. The 
% RPDs were within aeccptance 
cnlcna. 

Nitrate. chloride and sulfati: 11erc 
detected in all associated samples at 
concentrations above the LOQ. 

7 of 12 

Qualifications 

AMEC lJ qualilied 
the di:kctcd sulfr1tc 
rcsults from 
samples DU l'-
102010-l l aml 
SIIM-10-12-
102010-U with a B 
(contamination in 
the method hlank) 
reason ,ode. 

Bias 

lligh 



amec 
November 22, 20 IO Total anti Dissoh~1I ,krals h~ l SEP.\ \kthotl <,1120.\/7-'711.\ 

Region I Data Review Worksheet Otht·r lnor~anics hy l 'SEPA 3110.111-'IOA antis" ~5110:\113-Hll/4500\02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'5110S2-,\l>/:'i310C/2320B/2:'i-'11D 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Arfected Qua Ii lications Bias 

Items 

I) Approprialc 111ethod. 
(hcrall 2) E, aluale any ,rnal) lical problc111s "ith 
E1 aluation or laborator) results. No anomalics. 
Data ]) Evaluate sampling errors - field 

conta111inatio11. sa mple hold times. 

T bl 6 A a e mmoma, 1tnte, an u I e iy an ar e 0 s - - -d S lfid b St d d M th d 4500NH3 BH/4500NO2 B/4500S2 AD 
Review 

Acceptance Criteria 
Items 

Complete SDG lile. 
a. Smnplc data package including case 

Data narrative. QC dala and raw dala. 
l'11111pleteness b. Shipping and recei, ing documcnls. 

c. /\II lab n:cords orsa1nph: receipt. 
prcparatinn and analysis. 

I) S:11npk- rnslod~ documc'nl.ilion. 
(_'()(' 2) l'c111p.: r:11u1c ::: (, 0

( · 

3) Sam11lc dciill:r:, dornme11t;11ion 

I) 2X da_1s_ prcs..:ned 11i1h 112SO410 pll , 2 
( .'\nrnrnnia) 

I h,lding -1 im..:s 2) 48 hours. che111ical pn:SL'l'l' alion nnl 
(IIT) required (Nilritc) 

3) 7 days. prcsen ed w/ zinc acetalc and 
NaOII (Sulli1k) 

· J) If.sample result is <!Ox contaminant · . 

Blanks 
conccntralion and bct11ccn I.OD and 1.0Q 
raise result to LOQ and flag ·•u•· 

(Method. Field. 2) If sample result is <I Ox contaminant 
Equipment. concentration and 2: LOQ tlag '•U'' 
Rinsate. etc.) 

3 l Sample result 2: lOx conta111inan1 
conc.:111ralinn: n11 qu,ililic:1l io n rcq11i1c·d 

No qualific.:ation ifn:cmcry between lW-
LCS 120% for ammonia. 90-110% for nitrite. and 

75-125°/c, for sulfide. 

Lab Duplicate I) RP0'.".20% 

AMEC Job No. 780380000.0300.••u 

Laboratory SDG: LIO 16506 

Sam11les affected Qualifications Bias 

All n:quin::d deliverahles 11ere present 
in the dala pac~agc. 

Cookr tc111perntures upon arrival al 
Alpha\\ ere within acceplam:,' 
crikri.i . 
I he lubo ra1or_1 s,11nph.: rcccipl and log 
in d1,·.:klis1 imlic.:alc:s 1h:11 sample 
i111c_~1·i11 11as 111:1i11t,1i11cd durin!,' 
1Jan, po1 I. 

I he sampl..:s 11eri: ,111al_1 z.ed and 
p1c.:snn:d ;i,; per Standard Me1hud 
requin:mc.:nts. 

The asso~iated ; 

sample 
Sllltide and nitrite were.not detected· concentrations 

. . : 

in method blanks. 11..:1..: mo1'l: than 10 
times the blank 

Ammonia was detected at a concentration: None 
concentration of0.0203 mg/L in the therefore. data 
mdhod blank associated with lhe usability is not 
,:1111plcs in I his SDG. ad1 ersL'i.1 aflc:clL'd 

b) the blank 
results_ 

LCS recoveries were 1~ithin 
acceptance criteria 

Sample SHM-10-15-102010-U was 
.Jnal) zed in duplicate for ammonia. 
nitrite and sullide. The% RPDs were 
within acceptance criteria. 
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November 22, 2010 Tolal and l>issohcd .\lclals h~ I SEP.\ .\klhod (,020.\/7-'70.\ 

Region I Data Review Worksheet Other lnorganics hy l'SEI'.\ 300.0l-'IIU and S\l -'S00:\113-Bll/-'SU0:\02-li/ 

Project: Shepley's Hill Landfill Supplemental Investigation -'50US2-.\l)/S3IOC/2320B/2S-'UI> 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance C.-iteria Samples al"fertel.l Qualifications Bias 

Items 

Sample DUl'-102010-U ,,as 
Field 

I) RPO '.S 30% 
collccled as the tie Id duplicate or 

Duplicates sample SIIM-10-12-102010-U. Th(; 
RPDs ,,ere within acceptance crikria. 

I) No qualitkalion requin:d il"rccov(;ry 
bt:1,1ccn 80-120%(a111111011ia), 85-115'\o 
(nilrile). and 75-125'¼, (sullidc). 

MSs ,1..:r..: pcrfonm:J un samplc 2) If background conccntralion is grc,11..:r than 
MS/MSD 4x the spike concentration qualilicutiun is not SI lM-10-15-102010-ll for mnmnnia. 

r..:quired nitrilt:. nnd sullide. Th..: n:co\'..:rics 

Quality only r<::sults in the spiked sample. 
were ll'ithin acceplancc critt!ria. 

(Qualify results for samples colleclcd lll same 
lm:alion hut ditkring <kpths as 11cll) 

The nitrite rt:sult from sample SI IM-
AMEL' J qualified 

Posit in: results reporl(;d above the LOI) hut I 0-15-1020 I 0-U was detc..:led and 
Compound hclo11· the 1.0() should h(; consid.:n:J rcport.:d h..:twcrn the 1,()1) and the this result II ith a 

htimation 
()uantllat1on 

.:stinwtc·d and he tlaggeJ ··r 1,()1._), 1'11..:sc I L'sulls m.:r.: .I ,Ju,ili lil'tl 
TR (lrlH.:t.: lc\l.:I) 

hy thl' h1ho ra101 ~. 
l'L', ISOll l'Cltk . 

I) . \pp1 ,,111 i,llc' n11.:tliu,I 
()vcntll 2) !-:valuate any analytical problems ,, ith 
r-:, ,iluatiun or laboratory results. Nn am11mili.:s . 
Data 3) Lv,ilu.11<: s.1111pling ..:rl'l ll 'S - li..:lcl 

contamination. samplc hold lin1..:s. 

Table 7. Chemical Oxygen Demand (COD) by llSEPA 410.4 and Dissolved Organic Carbon (DOC) by 
SM 5310C 

Review 
Ac~~ptance _Criter~a 

Items -.-

Complete SDG file. 
a. Sample data package including case 

Data narrative. QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All I.th records or st1111ple rcecipl. 
preparation and analysis. 

I) Sample custody documentation. 
coc 2) Temperature :S6°C 

3) Sample delivery documcnlalion. 

Holding Times 
28 days, preserved with H2SO4 lo pH<2 

(HT) 

AMEC .lob No. 780380000.0300.**** 
Laboratory SDG: LIOl6506 

. '" $ample~_Affe.~ted . . Qualificatio,ns. Bias 

All required deliverables were present 
in the data package. 

Cooler lempcrnlures upon u1 rival at 
Alpha were "'ithin acceptance 
criteria. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that 
sample integrity was maintained 
during transport. 

Samples were analyzed as per EPA 
and Standard Method requirements. 

9 of 12 



amec , 
November 22, 2010 Total aml lfosohctl "ctals h~ l SEP.\ "cthotl 6020.\/7-PO.\ 

Region I Data Review Worksheet Other lnori-:anil·s hy l SEP,\ 300.0/-llOA antis" -tS00:\113-Bll/-lS00:\O2-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation ..isoos2-.-\l>/5310C/2320H/25-to1, 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria 

Items 

I) Ir sampk: result is < I Ox contaminant 

Blanks 
concentration and bcl\1ccn LOD and LO(.). 
raise result lo LOQ and tlag ·-u--

(Method. Field. 2) If sample result is <I Ox contaminant 
Equipment. concentration and::> LO(.) flag --u--
Rinsa\e. de) 

3) Sample result::> I Ox contaminant 
concentration; no qualitication required. 

I.CS 
No qualilic.ilion if recover) bct11een 95-
105% (COD) and 90-110% (DOC) 

Lab Duplicate 
Rl'D S 20%. RPD >20% !lag dctect.:d results 
--rand nondetccted results --ur 

Fi.:ld RPD :::C 30~1, wh.:n detcds fo1 both duplicates 
Duplical.:s arc :O:(.)I. for waler 

I) Nn qualilic,1tio11 n:quircd ii rcrn1.:r, 
bet II c·c11 81l- I 20" "· 
2) Ir background rnncentrat ion is gri.:atcr than 

I\IS'I\ISD 
-h thc spike com:enlration qualilicmion is not 
11:quircd 
()u,i\ify nnly results in the spiked sample. 
(Qualil~· results for samples collected al same 
location but dilkring depths as ll'dl) 

I) Instrument level concentrations should be 
.. less than the linear range. Qualify detected · 

resu.Jts. with concentrations g_reater thari the 
LOD' ··'J" . . . . 

Compound 2) The reported LOQ should not be below the 
Quantitation lowest IC AL standard concentration . 

3) Positive results reported above the LOO 
but below the LOQ should he considered 
estimated and be !lagged ··r 

I) Appropriate method. 
()I crall 2) Evaluate an~ analytical problems with 
El'<1luation of laboratory results. 
Data 3) Evaluate sampling errors - tield 

contamination. sample hold ti1m:s. 

AMIT Job No. 780380000.0300.**** 
Laboratory SDG: LIO 16506 

Samples Affected Qualifications Bias 

COD and DOC were not dekcted in 
associated melhod blanks. 

LCS l'CC(>1eries 11.:1\! 11 ithin 
ncceplnncc criteria. 

Sample SHM-10-15-102010-U was 
analyzed in duplicate by the 
laboratory. Rl'Ds 11 ere 11 ithin 
acceptance criteria . 

Sample Dl/P-102010-ll 11as 
colkckd as the licld dupli<.:ah: or 
sampk SI IM-10-12-l ll.20 I ll-ll. Thi: 
Rl'Ds 11 L'r<: 11 ithin acc.:pta1w.: criteri,1 . 

I\ISs 11erc pcrli1rn1cd 011 sampl.: 
Slll\1-I0-15-102011l-\l li>r COi) and 
DOC I h..: r..:rnvcries \\<.:n.: "i1hin 
acceptance' cri1.:ria. 

.. : 
' -.. .. 
The COD and DOC results 11.:1.: 
detected and reported above the LOQ. 

Samples SI IM-10-12-1020 I 0-U. 
SHM-10-15-102010-U. SHM-10-16-
102010-U. and DUP-102010-U have 

No quulilication 
elevated detection limits for DOC due 

warranted. 
None 

to the dilutions required hy the 
sample malriccs. Thi: rcqu.:stcd 
rcrorting limits 11crc not achieved. 

10 of 12 



amec 
N ovcm bcr 22, 2010 Total and Diss oh cd :\lctals h~ l SEI' \ :\lcthml (,OZ0,\/7-00 \ 

Region I Data Review Worksheet Other lnor::anics hy l"SEI'.\ 300.0/-HO.-t and S:\I -t500:\"ll3-Bll/ .. 500~02-B/ 

Project: Shepley's Hill Landfill Supplemental Investigation -tsoosz-.. \l>/53IOC/Z320B/2:qou 

Review Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Table 8. Total Suspended Solids (TSS) hy SM2540D 
Review 
Items 

Data 
Compkteness 

coc 

Holding Timt:s 
(IIT) 

lllank,; 
(l'vi<.:1hod . Fie-ILL 
I qui1 ,111,·111 
Rinsatc. CIC . ) 

I ~h Duplicate 

Field 
Duplicates 

Compound 
Qua111i1ation 

Acceptance Criteria 

Complde SDG tile. 
a. Sampk c..lata package including case 

narrative, QC Jain anc..1 ra11 data. 
b. Shipping anc..1 n:ceiving Jocrnm:llls. 
c. /\I I lab n::cords of' sa111ph.: receipt. 

prcparnlion and analysis. 

1) Sample custody docu1m:nlation. 

2) Temperature :::6°C 
3) Sample deli ver~ documentation. 

7 da)S from sampling lo analysis 

I) If' sample result is -- 1 Ox contaminant 
conccntrntion and bc:t11ccn I.OD and 1.0(). 
raise: result 10 I.()() ,ind llag --u ·· 
21 I 1· sample- result is • Io . .._ rnnl,1111i11 ,111 1 
corn.:c·n1 r,11i1111 a11d l.l ll.) I lag ··t :·· 

3) Sample result 2: 1 llx rnnlaminant 
com:cnlratinn : no qu,1lilic,1ti11n n:quin:d. 

RPO <20% flag dctcctt:d results ·-r and 
nondeteclt:d result~ --ur 

RPD '.S 30% when detects for both duplicates 
are c>:QL for water 

I) Instrument level concentrations should he 
less than the linear range. Qualif: detected 
results with concentrations greater than the 
LOD --r 
2) The reported LOQ should not be below the 
lowest IC/\L standard cu1u.:entration. 
3) Positive results rt:portcd ahovc lhc I.OD 
but below the LOQ should be considered 
estimated and be tlaggcd --r 

AMEC Joh No. 780380000.0300.**** 
Laboratory SDG: LIO 16506 

Samples Affected 

/\II required deliverabks 11·cre 
present in the data package. 

Cooler lemperalun:s upon anh al 
al Alpha 11ere within accepl(lllCl' 
criteria. 
The lahoratory Sampk Receipt 
and Log-in Chccklisl indicates 
that sample integrity was 
nrnintaincJ Jurin!! transport. 

Samples II en: a1rnlyzcd as per 
Standard Mcthoc..l rcquire1m:nts. 

·1 SS ,, ,is 1101 Lk lcct.:d in 
;1,,.,ci,11c·d 111c·1 hod hl:111k , 

Thc labOl'al<ir) perllll'lned 
duplicate analysis on a sample 
SIIM-10-15-102010-ll. The RPO 
\\'as above acceptance criteria at 
25%. 

Sample DUP-102010-U was 
collected as the lield duplicate or 
sample SHM-10-12-102010-U. 
The RPDs were within acceptance 
critcriG. 

TSS was reported as detected 
above lhe LOQ. 

11 of 12 

Qualifications 

AMl •: C J qualilied 
the TSS result fro111 
sample SHM-10-15-
102010-l 111·i1h 1111 F 
(poor agreement 
between duplicate) 
reason code. ·· 

Bi.ts 

Non-Oircct imwl 



amec 1
~ 

November 22, 2010 ·101al anti l>issohrd .\lctals h~ I SU'. \ \lcthotl (,020. \/7-170.\ 

Region I Data ReYiew Worksheet Other lnoq~anics h~ l 'SEl'A 3011.fl/-llO.-I anti S\I -1:-110:\113-IUl/-l:-OO~OZ-B/ 

Project: Shcplcy's Hill Landfill Supplemental Investigation -l:iOOSZ-.-\D/:UIOC/2J20H/Z:i-lOll 

ReYiew Criteria: QAPP, MADEP MCP, USEPA Region I Tier I and II Guidance and DoD QSM 

Review 
Acceptance Criteria Samples Affected Qualifications Bias 

Items 

I) Appropriute method. 
Overnll 2) balu<1le uny analytical prohlcms \lith 
Ernlualinn or laboratory results . No anomalies. 
Ontn 3i Evaluate;: sampling c;:rrors - field 

contamination. sample hold limes. 

If you have any questions or comments regarding this report, please contact the undersigned at (978) 392-
5339. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

d,:. ~ ICvna 

Denise King 
Environmental Chemist 

AMEC Joh No. 7X03l!0000.0300.**** 
Laboratory SDG: LIOl6506 

•. , 

12 of 12 
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Environmental Chemist 
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-- PRiMA 
l.&V!RON/,1fNfAi ,. 

April 11, 2011 

William J. Walker, Ph.D. 
Sovereign Consulting 
5333 SW Admiral Way 
Seattle, WA 98116 

RE: Draft Report of Findings, Shepleys Hill Landfill 

Dear Bill : 

This letter summarizes the bench scale tests that have been conducted to date for the 
Shepley's Hill Landfill located at Fort Devens, Massachusetts. Per your request, this is 
an overview, containing a basic description of protocols and results. 

To date we have completed or are in the process of completing 4 of the original tasks. 
The status of each of the tasks is described below. Briefly, the 2 column studies have 
been completed. The first column flushing study was designed to assess the number of 
pore volumes it would take to achieve complete flushing of pore water arsenic from the 
aquifer sand under reducing conditions. The second column study was designed to flush 
arsenic from the pore water and then introduce reduced water to determine how arsenic 
might rebound or re-mobilize from aquifer sands. This column is still running but can be 
considered complete depending on your data needs. The carbon degradation study is also 
still in progress. While gas is clearly being formed in the reactors, not enough has been 
generated to analyze. We have consulted with several microbiologists on this problem 
and they believe we may have severely inhibited microbial growth by freezing the 
columns. As we discussed in the last few days, we may wish to re-think this part of the 
task possibly using a fresh, non-frozen section of core. The sequential extraction work 
has been completed as directed through step 2. As we discussed, these two steps are 
likely to be the most important reservoirs of arsenic in the different samples. Again if 
further analysis is warranted we can complete the final two steps. Finally as per your 
request we have not done the Kd study. We concur that the study should be performed 
on more than one type of sand in order to develop a range of Kd values for the site. The 
details of the various tests are described below and then plotted in the attachments. The 
attachments also contain all of the attendant data and column/bench-scale conditions. 

Soil Core Samples Received by Prima from Sovereign Consulting 

Eighteen soil cores were received on August 19, 2010 and August 20, 2010. All samples 
were cold with ice present. Samples were immediately placed in a freezer. Selected cores 
were used for the column tests and carbon balance tests below and were thawed prior to 
use. The sample IDs are listed in Table 1 (attached). Additional samples were received 

5070 Robert J. Mathews Parkway, Suit!' 300, El Dorado Hills, CA 95762 
Ph (916) 939-7300 • Fax (916) 939-7398 

www.primaenvironmental.com 
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on November 18, 2010 and used for sequential extraction tests. These samples were 
stored at room temperature. Sample IDs are given in Table 1 (attached). 

Column Flushing using Synthetic Oxic Site Water and High TOC and High Arsenic 
Soil. Duplicate columns (2 in diam.) were run to determine how long it would take to 
flush arsenic from pore water (see Figure 1 ). Each column was filled with 180 g (2 in 
depth) of TOC-rich soil (SHM-10-14, 35-40ft) followed by 2.5 to 2.7 kg (21-2.15 in 
depth) arsenic-1ich soil (SHM-10-14, 65-70 ft). Arsenic-free synthetic groundwater was 
pumped upflow at a flowrate of 0.3 mL/min (approximately 1.4 to 1.6 pore volumes/day 
in the arsenic-rich zone). Effluent samples were collected periodically and analyzed for 
dissolved arsenic, oxidation reduction potential (ORP), pH and other parameters. Results 
are shown in Tables 2a and 2b. Arsenic concentrations as high as 1.2 mg/L were seen for 
the first 2.1 to 2.5 pore volumes, after which concentrations declined. Arsenic was not 
detected in the 14-17 pore volume sample, and was detected sporadically (0.005 to 0.01 
mg/L) in subsequent samples (up to 42 pore volumes). After 36 to 42 pore volumes, flow 
to the columns was turned off for 1 week. Effluent samples were collected upon 
resumption of flow, but arsenic concentrations were not significantly higher than before 
the shutdown. Effluent ORP typically ranged from -82 mV to -21 mV, though some 
positive readings (max 79 mV) were recorded. Effluent pH was typically near-neutral, 
ranging from 6.37 to 7.25 . 

Column Flushing using Reducing Water. Duplicate columns (2 in diam.) were run to 
dete1mine whether reducing water contacting soil would mobilize arsenic (see Figure 2). 
Each column was filled with 2.0 kg (17.4 in bed depth) of soil SHM-10-14, 35-40ft. 
Deoxygenated, arsenic-free synthetic groundwater containing 2 g/L emulsified oil (to 
stimulate biological activity and generate reducing conditions within the bed) was 
pumped upflow at a flowrate of 0.08 to 0.09 mL/min (- 0.5 pore volumes/day) for about 
9 pore volumes. The columns were shut down for 1 week. Flow resumed using tap 
water as the influent. The tap water was passed through a column of zero-valent iron 
(ZVI) immediately prior to the soil column in order to establish reducing conditions in 
the water. Effluent samples were collected periodically and analyzed for dissolved 
arsenic, oxidation reduction potential, pH and other parameters . Results are shown in 
Table 3. Effluent arsenic from Column A varied from 0.031 to 0.074 mg/L As for the 
first 5 pore volumes, after which it began to increase, reaching 0.25 mg/L by 9.2 pore 
volumes. However, by 14.5 pore volumes, arsenic decreased to 0.0073 mg/L. Column B 
behaved similarly, though arsenic values were initially 0.049 mg/L, decreasing to 0.013 
to 0.02 mg/L for the first 6 pore volumes. Effluent arsenic began to increase after about 6 
pore volumes, eventually reaching 0.33 mg/L soon after the ZVI pre-column was added, 
then decreasing to below 0.005 mg/L . The increase in effluent arsenic at 5-6 pore 
volumes is probably due to reducing conditions created within the column by biological 
activity as evidenced by the darkening of the soil in the lower half of the bed by 16 days 
(about 8 pore volumes). The decrease at 14-15 pore volumes is apparently due to co­
precipitation with iron since effluent tubing was discolored due to formation of iron 
oxides. Iron oxides are formed upon exposure of dissolved iron from the ZVI pre­
column to atmospheric oxygen. 
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Sequential Extractions. Twelve soils were subjected to a two-step sequential 
extraction. In the first step, 5 g soil was extracted overnight with 100 mL IM phosphate 
buffer (pH 5). In the second step, the same 5 g soil was extracted overnight with I 00 mL 
0.2 N hydroxylamine hydrochloride. The extraction apparatus is shown in Figure 3. 
Results are shown in Table 4. Dissolved arsenic was measured in each extraction fluid. 
Arsenic leached from all but one of the samples (Sample 14-27 ft). Up 49% of the 
arsenic initially present was leached by phosphate, while up to 13% of the initial arsenic 
was leached by hydroxylamine hydrochloride. 

Carbon Balance. Nine reactors, each containing 100 g soil (SH-10-14, 35-40 ft), 212 
mL DI water, and 1.9 g fertilizer (15:5:15) were prepared. Sterile controls containing 
soil, water, fertilizer, and 8 g/L sodium azide were also prepared. Reactors were 
connected to Tedlar bags to collect off-gases generated by microbial respiration as shown 
in Figure 4. However, except for one reactor, no off-gases have been generated as of 20 
weeks despite adding a carbon source ( emulsified vegetable oil) to jumps tart 
biodegradation (Week 3) and adjusting the pH from mildly acidic (pH 4.7-5.7) to near­
neutral (week 6). The one reactor that generated off-gases produced less than about 50 
mL between Weeks 6 and 15, but the volume did not obviously increase between Week 
15 and Week 20. Lack of microbial activity in the non-sterile test reactors may be due to 
inadvertent sterilization when the soil was frozen after collection. 

If you have any questions regarding this summary or need a more detailed report, please 
give me a call. Thank you for the opportunity to be of service. 

Sincerely, 
PRIMA Environmental, Inc. 

Cindy G. Schreier, Ph.D. 
President and Chief Scientist 
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Figure 1. Columns using High TOC soil and High Arsenic Soil. Dark band at the 
influent end is the high TOC soil (SH-10-14, 35-40.ft). 
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Figure 2. Colw1111sfl11shed with reducing water. Left: Before addition of ZVI-pre­
columns. Note dark areas of soil in lower (if!fluent) ha!f of bed. (Brightness adjusted to 

show color difference.) Right: Columns with pre-ZVI columns. Note dark orange-brown 
discoloration on effluent tubing, which is indicative o_f iron oxidation. 
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Figure 3. Sequential Extraction Apparatus - end-over end rotator. 

~hcpk~ ',; llill 
L':1rb,,11 lbbncc - Day 2ll 

Figure 4. Example Carbon Balance Reactors at Day 20. Non-sterilized (no added 
azide) reactors are connected to Tedlar bags. 
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Report 

Tables 
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Table 1. Sam le IDs. 

Sample ID Date received Test Used In 

SHM-10-11, 55-60' 8/19/2010 not used 

S~M-1~12~B2~ 25-30, lof~ F 8/19/2010-_ _ _ _ ~ t~ sed -
SHM-10-12, B2, 35-40', 1 of 2 8/19/2010 not used - - --- - ---- ____ _, 
SHM-10-12, B2, 35-40', 2 of 2 8/19/2010 not used 

SHM-10-12, 45-55' 8/19/2010 not used 
SHM-10-13,65-70' - 7 8/19/2010 - - - - - not used- - - -

SHM-10-14- (30-32') f 8/20/2010 

__ I 8/19/2010 SHM-10-14, 35-40' 

SHM-10-14, 40-45' ---
SHM-10-14-(45-50') ----

r 8/19/2010 

8/20/2010 

8/19/2010 

8/19/2010 

not used 

Column Flushing using Synthetic Oxic 

Site Water; Carbon Balance 

not used 

not used 

column Flushing using Synthetic Oxic 

Site Water 

not used 

SHM-10-14, (B4), 65-70', 1 of 1 

SHM-10-15, BS, 25-28' 

SHM-10-15, BS, 25-28', 2 of 2 

B5-SHM-10-15, 30-35' 

8/19/2010 not used 

SHM-10-15'; BS, 30-35' 

SHM-10-15, BS, 40-45' 

SHM-10-15, BS, 40-45', 2 of 2 

SHB-10-16 ( 65-70') 

SHM-10-12-5' 

SHM-10-12-42' 

SHM-10-12-65' 

s H M-10-15-18' -- -
SHM-10-13-23' 

SHM-10-13-83' 

SHM-10-14-10' 

SHM-10-14-15' 

SH M-10-14-20' 

SHM-10-14-27' 

SHM-10-14-70' 

SHM-10-14-75' 

Notes : 

8/19/2010 not used 

8/19/2010 

8/19/2010 

8/19/2010 

8/20/2010 

•11/18/201 

_ 1~ / ~ / ~ 1 
11/18/201 

--1.11/18/20~ 

jll/18/201 

11/18/201 

11/18/201 

,11/~ /201 
0

11/18/201 

11/18/201 
11/18/201 

11/18/201 

Column flushing Reducing Influent 

not used 

not used 

not used 

sequential extraction 

Samples used for Sequential Extraction stored at room temperature upon receipt. All other 

samples frozen. 
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Sample ID 

lnf-1 

lnf-2 

Approx. 
Pore 

volumesA 

0 

Table 2a 

Chloride Arsenic 

mg/L mg/L 

14 < 0.0050 

nm. n.m. 

High TOC/High As Column Test. Influent Parameter 
Total I 

Dissolved 
Iron 

mg/I. 

0.55 

n.m. 

Sodium Magnesium Potassium Calcium DOC 

mg/L mg/L mg/L mg/L mg/L 

50 _ 8. 7 41 _j___?~_ ~~ 
n.m. I n.m. n.m n.m. n.m. 

Alkalinity 

mg/Las 
CaC03 

190 

DO 

mg/L 

9.1 

n.m. n f m. 

ORP pH 

mV 

118 6.29 

n.m n.m. 
lnf-3 

lnf-4 

1.3 

2.1 

2.6 

nm n.m. n.m. n.m. n.m. n.m. n.m. n.m 190 8.8 I 135 5. 99 

n.m. ' n.m. n.m. ! n.m. n.m. n,m. n.m. n.m. n.m. n.m. n.m. 

3.4 n.m. n.m. T ~~:-i n.m.-r-n.m. n.m. n.m. t n.m. 190 8.3 1- 183 6.11 

~ -6 - 4.8_. n,m=--=- .=--n.m. -~ - n.~ -t- n.m.----=.- n.m. -. n.m -- - n.m 1 90--r 8.4 1- i99 - _£1~ 

lnf-7 6.1 n.m. n.m. . n.m. n.m. n.m. n.m~. n.m. 190 8.5 ( 221 6.07 

----
lnf-5 

n.m. 

lnf-8 7.4 nm. n.m. 1 n.m. I n.m. n.m. n.m. J n.~7 ._ n_.m~ 190 
1 

8.5 _ 181 6.11 

lnf-9 _ _ 8.7 n.~ • n.m._ I n.m. I n.m. j n.m. _ _nm. _I n.m _ j· n.m _ 190_, _ 8.2 _ 22.§ ___ 6.15 

Inf-~ 10 n.m. n.m. I n.:..m. , n.m. n.m. • nm..: I n.m ~ _ 190 _ ~ 15_! _6.46 

lnf-11 11 n.m n.m 1 n.m. n.m. n.m. n.m. , n.m. n.m. 190 . 8.5 180 6. 82 

lnf-13 13 n.m. n.m. I n.m. n.m. n.m. n.m, ·1 - n.~ :-- n.m. · 190- ~I 8.7 181 7.70 
lnf-14 14 n.m n.m I n.m. n.m. , n.m. n.m. I n.m. - n.m - - 190 i 8.2 172 8~31 

1 
lnt-15* _ 14 _ 15 < 0.0050 ~ _ 1 47 I 8.7 _ 39 L 92 I < 0.50 196 ~ 7.7 185 6.36 

lnf-16 18 n.m. n.m. n.m. n.m. t nm . n.m. n.m. n.m. 188 7.9 96 6.39 
lnf-17 19 -;;:-;;:;- n.m --,~ T- n.m. ~ n.~ -;;-_m_ j"-- n.m. . n.m. - ~ I - 83 - 196 - 6.28 

lnf-18 21 n.m. n.m. _I n.m. I n.m. I n.m. n.m. I n.m. I n.m. 200 1 7.3 278 6.43 
. . ·1 ' I I 

lnf-19 __ 2~ n.m~ _ ~~ - I n.m. 1 _ n.m. ~ _n.~. n.m_· -1- ~ _ ~ 200 1 8.3 227 6.71 

lnf-20 25 n.m. n.m. n.m. . n.m. n.m. n.m. I n.m. n.m. 200 1 8.8 + 239 6.7 

- 25 __ 1~- < 0.005 1 - ~-36 - - 50 L._17 ~ 1 • ~ ~ r _ 6.21 

26 n.m. n.m. _J n.m. n.m. · n.m. n.m. I n.m. • n.m. 200 t 7.8 210 6.58 

GW#5 .. 

lnf-22 

lnf-23 34 n.m. n.m. ·----;;:-;;; . - n.m. n.m. n.m 1 n.m. M.-J 200 J n.m, ' 215 6.56 

n.m - not rreasured. 

Influent IDs in labbook nurrber sequentially. However. to better see when influent sarrple was collected relative tJ effluent sarrple. lnflu&nls renaurred lo have the sarre nurroer as the effluent 

• New influent water prepared and started after sarrpling S14 (11/8/2010, Bk 337. p 9) 

- New influent water (GV\/#5) started 11/19/2010, before coHecting Effluent 21 . Bk 337, p 12. This data is GV\/#5 influent irrrrediately after preparation. 

' Influent sarrples typically collecled irrrredialely after collection of effluenl sarrples"Approxirrate # Por eVolurres" represents the approxirrate nurrber of pore volurr-es of water put through Column A 

al tirr-e of Influent Sarrple collection 
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Table 2b. Hie:h TOC/Hi2h As Col T Effl tP 
Total# Pore Vol. Total Dissolved Iron, I Fe 

1 
/L I 

Arsenic, mg/L mg/L rrous ron, mg DOC, mg/L DO, mg/L ORP, mV pH Effluent color 
Collected 

Col A ColB Col A I Col 8 Col A ColB Col A ColB I Col A ColB Col A ColB Col A ColB Col A ColB Col A f ColB 
' Influent' < 0.0050• o.ss· < o.o,· < o so· 9. 1· 118" 6.29" clear. colorless 

0.96 0 94 0.64 0.6 < 0.30 I < 0.30 I 0.06 0. 1 5.8 I 7.5 8.8 I 8.7 -46 -26 7.37 7,25 - I -
1. 3 1.4 0 72 I 0.79 <0.03 I n.m. i n. m. 8,8 8.8 35 48 7.29 7.23 It yel/orange It yellow <030 <0,30 <0.03 

2. 1 2 ,5 1.2 1.2 1,9 f 2.3 1.2 2.0 15 18 8.S 8.5 -46 -30 6,68 6. 56 yel/orange i It yel/orange 

2.6 3,0 0 55 o.8 o.38 I 0,9 0.3 ~~-~-~-~ 8,3 8. 5 -65 -62 6.89 6,82 straw 
! 

straw 

3.4 -= .o 0. 96 ~----;;- I 8.6 2., 2,6 4.4 I 4 8 8 8,1 -82 -i6 6. 58 6. 56 yellow straw 

-': .8 5.5 n.m. n. m .. n.m. n. m. 1.7 5.9 n.m. n_m_ 7.8 8.2 -73 -70 6.53 I 6.47 yel/orange med straw 

8.6 I 10 
I I 

I - j Y_!llorange_ 6. 1 7. 1 0.29 0.58 8,9 10 nm. I nm 8.7 8.5 -50 -49 6.37 6,37 ~ yel/orange ------- - 1-- -i---1 - ~- - " --- -- -
7.4 8.6 nm n.m. n,m, n.m. 9.8 10 n.m I n m 8.2 8 3 -63 -59 6. 31 6.34 It straw med. Straw 

8.7 i 10 0. 0082 I 0. 18 3. 9 I 1 .2 2.3 4 5 2.2 2.6 t 1.5 1.8 -53 -49 6.47 ; 6. 51 'rMI sl1gh1 orgar straw 

10 12 
~ --···------ -- - ---,- - ·-;;--t----

-50 -S2 6.42 6.47 ~r ~-;-;;;;-n.m. n.m. n.m. n.m. 5.7 6.2 n.m. n.m. 8 8, 1 
I 

It yel/orange I It yel/orange 11 13 0 017 0.062 6 ,0J 6.7 I 4. 3 4.8 n m n.m. 7.4 7.5 -60 -46 6.47 6.46 

13 : 15 n.m. n.m. n.m. n.m. 0. 02 0.01 n.m nm. __ ~ 9.0 75 79 1. 10 I 7. 08 pale orange j P'!l~ o~nge _ ------·· --------- ----------, -- - -----
14 17 < 0.0050 , < 0. 0050 1 .1 1.3 1. 1 1.3 2.4 2. 9 8. 3 8. 3 -5 3 -51 6.74 6.67 pale yellow pale yellow 

I 

_ri;:!!:_. I n.m. O 03 . ~~ _ ~ J. n.m..:..._, I 
. 

16 19 n.m . n.m. 77 7. 8 -36 -48 7.14 7. 11 It. yellow s1raw]11 . yellow strav. 

n.m. r ~-;:: -------- -· 17 20 n.m. ·I n.m. 0,58 o.76 nm. , n.m. ~~ -57 -52 6.86 
' 6. 82 It. yellow It. yello,;v 

'-- --- ---·-------- ---- ,-- - l I 18 21 n.m. n.m. o.m. o.m. o.« ' ·" o.m. o ~ 7. 8 7.9 -58 -60 6, 95 7.05 It . yellow It . yellow 

19 23 ~ ~ ~~- f-n.m. --~ _ 0.1!1_,~.:._ ~ m. 7 8 J 8.1 -60 -48 6 80 I 7, 04 pale straw pale straw 
21 . 24 n.m. n.m. n.m. n.m. 0.01 0.01 n.m. I n.m. 7 7.3 -55 -39 7.25 7. 17 It yellow 

I 
It yellow 

23 28 nm. I n,m, n.m. n.m. 0.51 0.31 n.m. n.m. 8.4 8.5 -45 -21 6.97 7 07 straw straw --- ---+--· •·- - · -- - - ,--- - - -- -- - - - - straw- r- ~w-25 29 ~ .oos l o.oo.!.7 _ 1.9 1 4 . o.9 1.17 I _ 1_.2 ___ _!_:_4_ 8. 5 8 -31 -39 6.79 6,81 
~~-~ ----· ~--- -·--·· 

26 I 31 n,m. n.m. n.m. n.m. 1. 09 1.03 n.m. , n.m. n.m. n.m, n.m. n.m. n.m. I n.m. med straw I me<! straw 
32 38 n.m. I n,m. n.~ i n.m . ~~ n.~ nm. n.~ n.m. n.m. n.m. n.m. n.m. n.m. n.m. n.m. ----·-1-----:--- 1------1 

I 34 39 0.0069 < 0.005 0,9 0,78 0.24 0.01 1.6 i 6 7.8 7 5 52 60 7.20 7.29 v pale straw j v pale straw 
36 42 n.m. n.m n.m. n.m. n.m. n.m nm n.m I n.m. I n.m. n.m. n.m. n.m. n.m. . n.m. n.m. 

columns shut down for 9 days ·----
38 45 0,029 0. 0053 1.3 I 1.7 ' ·"' rn l:I±'·' I •~ o.~ .,o .,s e.,s ' e.n ,,..,"':: J """'"~ 
39 46 < 0.005 I < 0.005 1.1 1.8 j 0.91 _ 1.45 _ 2 _j 1.7 n.m. ~ n.m. __ -36 ___ -31 _,__6.77 +- 6. 59 __ vp~e straw vpale straw - -

0,0089 ·1 0. 0066 
-

41 48 1,1 1. 3 ~~ --~ - 1 1 :;2_ ___ ":.!!!:.. -J- n.m . -48 -36 6.94 1 6. 80 pa~ _.oale str~ 
42 49 O 34 0.7 1 n.m. n.m. -25 -39 7.02 I 6. 89 pale yellow pale yellow 

43 51 
on hold on hold 

0.22 0.43 n.m. I n.m. -23 -30 7,03 1 7.01 pale straw I pale straw 

J -- on hold ·-44 52 ,_0.12 o.~ n.m. j n.m_: -16 _ 1s __ 7.15 7.oo lt yellow f llyellow 
47 55 0,06 0,11 I n.m. n.m. 131 80 7 .08 7,06 straw I straw 

" Influent measurement made at the beginning of the test. See Table 1a for influent parameters over time. 

Effluent color varied o-..,r time, no consistent pattern. Reported colors should be used as a guide to as sass differences. not as exact colors . 
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Total# Pore Vol. I 
Sample ID 

Collected 
Arsenic. mg/L 00, mg/L 

Col A ColB Col A ColB Col A ColB 

Influent (start of test) n.a. : n.a. < 0.0050 2.9 .. --· -- --
Influent (- 2 pv put through) n.a. n.a. n.m. 2.5 - -- - - - - --Influent (- 5 pore 1.1:ll put through) n.a. n.a. n.m 4.1 

Effluent Samples 

S1 0.64 0.46 0.044 0.049 ' 7.8 8.0 

S2 1.1 1.0 0.031 0,043 n.m . I 8.9 -- ------
S3 1.5 1.4 0.041 0 019 8.0 l 

n.m . 
- ---- - ,.·g- ~ -S4 0.059 0.016 8.7 8.2 

' - - --
S5 2.4 

' 
2.3 0.061 0.014 8.2 8.6 - - -

_ _28 r 2.7 
t---- ... - _ ___, 

S6 0.062 0.015 8.4 8.4 -- - - -S7 4 . 1 3.5 0.074 0.013 8.6 7.8 - ---- -
SB 5.0 

1- ~ .4 
0.053 0.017 9.0 8.7 

~ - ------- l S9 5.4 5.2 n.m. 0.019 n.m. 9.3 --- . - --- - i S10 
~ -

5.7 < 0.0050 n.m . 7.8 n.m. --- ·- . . 
S11 8.5 . 6.1 0.14 0 020 7.7 9,8 -- --- ,.__ ·- -
S12 8.9 8.6 0.21 0.16 6.8 8.3 -- -- - - 0~~5 I S13 9.2 9.0 n.m. 8.3 

- t - -- 1 --
S14 12.5 9.4 hold 0.33 n.m. n.m. 

- --- -----
S15 14.5 13.0 0.0073 hold 7.9 

i 
n.m. ---- I S16 n.a. 15 n a. < 0.005 n.a. I 7.8 

Operational Notes: 

--Flow to columns turned o ff after collection of S~r Co l A and S12 fo r Column B t~ry to establ ish reduci ng conditions . 
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ORP,mV pH 

Col A ColB Col A : ColB 

182 6.49 - ----230 6.91 - - -- -232 6.74 

166 149 8.73 9.00 

164 177 8.26 8.60 

180 186 7.89 7.92 -
190 165 7.97 7.77 

-45 184 
~ .04 ---

-85 7 .63 _,_ ---- -
-55 175 7.70 -j-~ + 
33 -32 7.85 7.72 - ---- n.~ 1 7,75 _ n.m . 62 

-48 n.m. 7.61 n.m. 
· ·--•- -

-55 I 27 7.25 7.70 - --
120 -35 8.18 7.29 

·-
-37 150 7.99 7.64 

+ 
139 -28 n.m . 7.83 

61 89 n.m. n.m. 

n.a . 65 n.a. n.m. 

-~- -- -- - - -
-

•·Fl ow ruu med a fler 7 days (on 3/2/2011) In order to collect S 12 for Col A and 513 for Co l B. Fl ow stopped on 3/4/2011 o nee s a mp I es obtained . - -- -
--On 3/U/20U, flow resumed. Switch influent to tap water from PRIMA's tacllicy. Water flows through 200 g ZVI prior to entering soil column in effort to chemically induce reducing condit~ 

Samples 512 for Column A and Sample 513 for Column Bare first effluent samples ta~ after addition of the ZVI pre-column. ---- -
-3/13/2011- noticed effluent tubes for both co lumns clamped , water leaking from various places. Uncl amped tubing. 

•• 3/18/11 [after collection of 513 Col A and 514 Col 8)- checked ORP post ZVI - only +35. Seemed hig•h. so rep l aced ZVI with SMI I 156g) 

•· 3/22/11-~ ec!'.!_d ORP p~ -~O.:::_V !~ichte~o ZVI on 3/23/11 and ~ lee! 514 Col ~nd SIS Col B which should~flect effluent qua li ty while S~~n-~e. __ 

- 3/25/ 11 @ 15:15 Turn off pump -- --------- -- - - --
••4/l/2011 Resume flow to co l umns As of 4/11/2011, columns sti l l ru nn i ng Effluent lines dark b rown due to oxidation of dissolved Fe , 
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Table 4. S 

Sample ID 
Arsenic in 

Soil* -- -
mg/kg 

12-5ft 12 

12-42 ft 29 

12-65ft 34 

13-23ft 31 

13-83ft 23 

14-1 Oft 18 

14-15ft 12 

14-20ft 18 

14-27ft 3.8 

14-?0ft 35 

14-75ft 51 

15-18ft 25 

blank n.a. 

* data provided by Bill Walker - Sovereign 

** Extracted on 11/19/2010 

' Extracted on 11/30/2010 

. IE R 
Arsenic in Phospahate 

Extract** 

mg/L •;/ 
0.14 24 

0.39 27 
I 

0.48 28 

0.51 33 

0.39 34 

0.28 31 

0.08 14 

0.21 23 

< 0.052 < 27 

0.55 I 31 

1.24 
T 

49 l 

0.083 6.6 

< 0.052 I n.a. 

# percent of arsenic in soil that was extracted into the extraction fluid 
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Arsenic in Hydroxylamine 
ExtractA ·-

mg/L o/l 
0.076 13 

0.12 8.3 

0.14 8.2 

0.16 10 

0.14 12 

0.078 8.7 

0.033 5.5 

0.041 4.6 

< 0.005 < 2.6 

0.14 8.0 

0.23 9.0 

0.060 4.8 

< 0.005 n.a. 



Column Effluent 

..,.,..., ~..--.ml. t111a1•,-Yo1. 
Anallc,mglL 

Calladlld 
ColA Col ■ ColA Col ■ ColA I Col ■ 

lnf-1 446 <0.0050" 
S1 328 282 0.96 0.94 0.64 0.6 
S2 129 151 0.38 0.5033 0.72 0.79 
S3 266 310 0.78 1.0333 1.2 1.2 
S4 185 163 0.49 0.5433 0.55 0.6 
S5 283 286 0.83 0.9533 0.96 0.95 
S6 450 465 1.32 1.55 n.m. n.m. 
S7 447 466 1.31 1.5533 0.29 0.58 
S8 453 -489 1.33 1.5633 n.m. n.m. 
S9 450 468 1.32 1.56 0.0082 0.18 
S10 449 472 1.32 1.5733 n.m. n.m. 

S11 458 478 1.34 1.5933 0.017 0.062 
S12 450 476 1.32 1.5867 n.m. n.m. 
S13 459 479 1.35 1.5967 < 0.0050 <0.0050 
S14 585 613 1.72 2.0433 n.m. n.m. 
S15 379 396 1.11 1.32 n.m. n.m. 
S16 402 420 1.18 1.4 n.m. n.m. 
S17 440 460 1.29 1.5333 n.m. n.m. 
S18 443 466 1.30 1.5533 n.m. n.m. 
S19 891 932 2.62 3.1067 n.m. n.m. 
S20 445 468 1.31 1.5533 < 0.005 0.0087 

• lnlluenl measurement made at the beginning of the test. See Table X for Influent parameler.l over time. 

ORP somewhat unstable 

11/2/2010 
Tlllal.,...._.lroll, .,_ lnln, mglL -ColA Col ■ ColA Calll 

0.55" <0.01" 
<0.30 <0.30 0.06 0.1 

<0.30 <0.30 <0.03 <0.03 

1.9 2.3 1.2 2.0 

0.38 0.8 0.3 1.0 
10 8.6 2.1 2.6 

n.m. n.m. 1.7 5.9 

8.6 10 8.9 10 
n.m. n.m. 9.8 10 
3.9 7.2 2.3 4.5 

n.m. n.m. 5.7 6.2 
6.0 6.7 4.3 4.8 
n.m. n.m. 0.02 0.01 
1.1 1.3 1.1 1.3 

n.m. n.m. 0.03 0.03 
n.m. n.m. 0.58 0.78 
n.m. n.m. 0.44 0.19 
n.m. n.m. 0.1 2 0.01 
n.m. n.m. 0.01 0.01 
n.m. n.m. 0.51 0.31 
1.9 1.4 0.9 1.17 

Effluent color varied over time, no consistent pattern. Reported colors should be used as a guide to assess differences, not as exact colors. 

DOC, .... DO,mgll. OIIP,mV pH 1!111...a--

c.lA Col ■ ColA Col ■ ColA Col8 ColA Cal ■ ColA Col8 

<0.$0" 9.1· 118° 6.29" dllar, colar18a 

5.8 I 7.5 8.8 8.7 -46 -26 7.37 7.25 - -
n.m. n.m. 8.8 8.8 35 48 7.29 7.23 yeVorang It yellow 
15 18 8.S 8.5 -46 -30 8.68 6.56 yet/orange t)'8llclwlgE 

n.m. n.m. 8.3 8.5 .«; -62 8.89 8.82 -- B1nlw 
4.4 4.8 8 8.1 -82 -76 6.58 6.56 yellow straw 

n.m. n.m. 7.8 8.2 -73 -70 6.53 8.47 yel/orange med straw 

nm. n.m. 8.7 8.5 -50 ~ 6.37 8.37 yellorange -n.m. n.m. 82 8.3 -& -59 6.31 8.34 It.._ IIWI, Straw 

2.2 2.6 7.5 7.8 -53 -49 6.47 6.51 ,/slightorg straw 

n.m. n.m. 8 8.1 -50 -52 6.42 6.47 straw straw 

n.m. n.m. 7.4 7.5 ,4IC) -46 8.47 6.46 yel,/OIBnll< l~ 
n.m. n.m. 8.9 9.0 75 79 7.10 7.08 iJaleOIWIIM llllleorange 
2.4 2.9 8.3 6.3 -53 -51 6.74 6.67 paleyelkN pale yellm\l 
n.m. n.m. 7.7 7.8 -38 -411 7.14 7.11 yellowsr. yellow stra 

n.m. n.m. 8.4 8.0 -57 -52 6.86 8.82 ll~ It. yellow 

n.m. n.m. 7.6 7.9 -68 -M 8.95 7.05 IL yellow It.~ 
n.m. n.m. 7.8 8.1 ~o -411 6.80 7.04 pale straw pale straw 

n.m. n.m. 7 7.3 -55 -39 7.25 7.17 It yellow It yellow 

n.m. n.m. 8.4 8.5 -45 -21 6.97 7.07 straw straw - ll8lldlna 8.5 8 -31 -39 8.79 6.81 straw straw 



Column Influent 

...... .,(perlab ...... ., 
lllooll) 

lm-1 lnf.1 
lnl-2 lnr-2 

~ - lnf-3 

lnf-4 
lnf3 lnl-5 

'"'"" lnf-e 
lnl-5 lnf-7 
I-• 
lnf-o Inf.a 
,nir-7 Inf-II 
,.r.a lnf-10 
lnf-9 lnf-11 
lnf-10 lnf-13 
'111-11 lnf-14 
lnf-12 lnf.15• 
Inf 13 lnf-16 
inf-14 lnf-17 
lnf-15 lnf-18 
lnf-16 lnf-19 
lnf-17 lnf-20 

GW/15-

~ --·- lnf-21 

~ 

lnf-21 
n.m. - not meastnd. 

Cllloltde 

..... 
14 

n.m. 
n.m. 
n.m. 
n.m. 
n.m. 
n.m. 

n.m. 

n.m. 
n.m. 
n.m. 
n.m. 
n.m. 
15 

n.m. 
n.m. 
n.m. 
n.m. 
n.m. 

13 

Sovereign 
Shepley HIii 
Influent data 

11/5/2010 
T-- DINolv 

tldha ..... ..... 
<0.0054 0.55 

n.m. n.m. 
n.m. n,m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 
n.m. n.m. 

< 0.0051 0.33 
n.m. n.m. 
n.m. n.m. 

n.m. n.m. 
n.m. n.m. 
n.m. n.m. 

< 0.005 0.36 

... 

...... ......... 
Ill 

......... ~ DOC ~ DO 

..... ..... .... .... ~ 
...... ..... CIICOI 

50 8.7 41 96 <0.50 190 9.1 

n.m. n.m. n.m. n.m. n.m. n.m. n.m. 
n.m. n.m. n.m. n.m. n.m. 190 8.8 
n.m. n.m. n.m. n.m. n.m. n.m. n.m. 

n.m. n.m. n.m. n.m. n.m. 190 8.3 
n.m. n.m. n.m. n.m. n.m. 190 8.4 
n.m. n.m. n.m. n.m. n.m. 190 8.5 
n.m. n.m. n.m. n.m. n.m. 190 8.5 
n.m. n.m. n.m. n.m. n.m. 190 8.2 
n.m. n.m. n.m. n.m. n.m. 190 8.4 
n.m. n.m. n.m. n.m. n.m. 190 8.5 
n.m. I n.m. n.m. n.m. n.m. 190 8.7 
n.m. n.m. n.m. n.m. n.m. 190 8.2 
47 8.7 39 92 <0.50 198 7.7 

n.m. n.m. n.m. n.m. n.m. 188 7.9 
n.m. n.m. n.m. n.m. n.m. 194 8.3 
n.m. n.m. n.m. n.m. n.m. 200 7.3 
n.m. n.m. n.m. n.m. n.m. 200 8.3 
n.m. n.m. n.m. n.m. n.m. 200 8.8 
50 8.7 41 95 

_..,., ·-
.. -

-IDs ii-nu-_,i;.Hy. -· lo bettar- "'1en intllM,t..,_ wu collecled rolatiYO\oeffluontaample , lnlluents ....-1oh.,.. Ille..,,. ..,n,be<aa Ille offluent. ----rad end - -sampng 514 (11/8/2010, Bk 337, p 9) 
- -influent waler (GW#S) - 11/19/2010, belore collecting Effluent 21 . 1111 337, p 12. This data is GW#5 inlluent immediately after pn,panttion. 

ORP pH 

.v -
118 6.29 
n.m. n.m. 
135 5.99 
n.m. n.m. 
183 6.11 
199 6.11 
221 6.07 
181 6.11 

228 6.15 
151 6.46 
180 6.82 
181 7.70 
172 8.31 
185 6.36 
96 6.39 
196 6.28 
278 6.43 
227 6.71 
239 6.7 
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I ll 
I 

; 
}l.: ! -

Arsenic (dissolved) 

Arsenic (total) 

Iron (dissolved) 

Iron (total) 

Manganese (dissolved) 

Manganese (total) 

Alkalinity* 

Sulfate* 

Dissolved Organic Carbon* 

% As (diss) change from influent 

% As (tot) change from influent 

% Fe (diss) change from influent 

% Fe (tot) change from influent 

Notes: 

All concentrations in ug/L unless noted 
* · concentrations in mg/L 

U - not detected, below reporting lim it 
Column 1 is 100% iron CC-1004 

Column 3 is 50% iron CC-1004/50% silica sand 
Column 5 is 100% silica sand 

·, 

INFLUENT 

SMH-10-15 

l,560 
5,460 

21;700 
47,000 

7.,970 
7,940 

197 
·10 U 
.. 2.8 

-
-
-

TABLE 

ANALYTICAL RESULTS 

COLUMN TEST 1 

ARSENIC REMOVAL BENCH SCALE STUDY 

SHEPLEY'S HILL LANDFILL, MA 

COLUMNl 

10/21-19:00 10/21-20:00 10/21-20:45 10/21-19:00 

3.0 U 3.0 U 3.0 U 3.0 U 

3.0 U 3.0 U 3.0 U 19.1 
188 2,810 18,700 35,000 

4, 160 60,500 68,400 79,300 
2,200 5,770 7,150 7,590 

846 6,720 7,280 6,990 

- -
87.6 38.3 

4.8 3.1 

-100% -100% -100% -100% 
-100% -100% -100% -99.7% 

-99.1% -87.1% -13.8% 61.3% 
-91 .1% 28.7% 45.5% 68.7% 

COLUMN 3 COLUMN 5 

10/21-20:00 10/21-20:45 10/21-19:00 10/21-20:00 10/21-20:45 

3.9 9.6 1,330 1,530 1,630 

117 149 3,290 3,650 3,830 

54,900 62,500 16,400 18,900 19,300 

123 ,000 118,000 30,600 35,500 34,700 

8,240 8,190 7,540 8,080 7,970 

8,720 8,450 8,030 8,220 7,940 

- - -
-- 11 .4 

- - 3.4 -
-99.8% -99.4% -14.7% -1.9% 4.5% 

-97.9% -97.3% -39.7% -33 .2% -29 .9% 

153% 188% -24.4% -12 .9% -11 .1% 

162% 151% -34.9% -24.5% -26.2% 



-----ldfssotvod) 
Arsenic (tot.al) 

•~o!i_ssolve<I) 

Notes: 

nlc carbon• 

"Ai (dlss) <h•n1• from lnflven 
% As 1t_ot) cha~a• from lnfluenti 

" Fe_ (diss} d\.,,.t Iron:, Influent 
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19 April 2011 

Ms. Ginny Lombardo 
Remedial Project Manager 
Region l 
United States Environmental Protection Agency (USEP A) 
Five Post Office Square, Suite 100 
Boston, MA 02109-3912 

and 

Mr. David Chaffin 
Federal Facilities Project Manager 
Bureau of Waste Site Cleanup 
Massachusetts Department of the Environmental Protection (MassDEP) 
One Winter Street 
Boston, MA 02108 

Re: Response to 4 March 2011 USEPA and 24 February 2011 MassDEP Comments 
Army Draft Final Focused Feasibility Study Report (FFS) and Army Draft Final 
Supplemental Groundwater and Landfill Cap Assessment for Long Term 
Monitoring and Maintenance - Addendum Report (SAR), December 2010 
Shepley's Hill Landfill Site, Devens, MA 

Dear Ms. Lombardo: 

Sovereign Consulting Inc. (Sovereign) has reviewed both USEP A's 4 March 2011 Comments 
and the Massachusetts Department of Environmental Protection (MassDEP) 24 February 
2011 Comments on the Army Draft Final FFS and Army Draft Final SAR for Shepley' s Hill 
Landfill (SHL) in Devens, MA, and on behalf of the Army and prepared a response to the 
comments. A comment by comment response to both the EPA's and MassDEP comments on 
both the Draft Final SAR and Draft Final FFS are attached. In consideration of the comments 
and further discussions at the 17 March 2011 and 31 March 2011 BCT meetings, outlined in 
this letter is a broad presentation of salient issues that bear relevance to several USEP A and 
MassDEP comments. 

Cnrbon 011rce n11d Red11ci11g Conditions 

The SAR discusses the role of carbon and resulting reducing conditions at the Shepley' s Hill 
Landfill. The conclusions drawn from the recent data collection are: 
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(1) There are two sources of carbon at the landfill. One is from the landfill and the other from 
peat and wetlands that underlie a portion of the landfill; 

(2) The peat presently appears to be a more significant source of carbon compared to the 
landfill; and 

(3) The peat and wetlands have been a historic source of carbon and reducing conditions and 
will continue to be a source of carbon and reducing conditions into the future. 

The USEPA and the MassDEP in reviewing the SAR have stated that they do not agree with 
the idea that the peat is the primary source of reducing conditions at the site. As the body of 
scientific literature addressing these issues throughout the region is extensive and well 
established it was not reproduced in the SAR or FFS. Based on data collection and analysis by 
both Army and USEP A contractors at this site as well as the supporting literature we 
disagree with the assertions made by both the EPA and MassDEP concerning the role of peat 
and former wetlands on present and future site reducing conditions. Our reasoning is 
outlined below. 

The emplacement of landfill waste clearly has created its own carbon metabolism, 
degradation and anaerobic reducing conditions. Municipal landfills are known to behave in 
this manner and there is no dispute that the landfill comes with its own set of impacts to 
underlying groundwater. SHL is considered an older landfill (>20 years). By literature 
standards (El Fadel et al., 2001) leachate from Lhese landfills have lower COD (<1000 mg/L), 
BOD (<50 mg/L), ammonia (<30 mg/L), TDS (<1000 mg/L) and other constituents 
compared to newer landfills. SHL groundwater falls within these ranges even with dilution 
considered. Since SHL has been capped, most of the waste (>80 % ) is no longer in contact 
with groundwater. Over time, the landfill' s role in maintaining reducing conditions will 
diminish and cease. 

The w etlands and peat appear, from historic USGS maps, to encompass about 70% of the 
northern half of the landfill and possibly half of the southern part of the landfill (see attached 
map). These wetland areas formed shortly after or during the retreat of glaciers during the 
last Ice Age and typically date 13,000 yrs before present (BP). Formation of wetlands, and 
underlying peat, results in a number of important biogeochemical changes (Mitsch and 
Gosselink, 2007): 

• Inundation of water into the surface soils in the wetlands results in anaerobic conditions. 

Low diffusion rates of oxygen under saturated conditions will result in anaerobic conditions 

typically within 12 weeks. 

• Lack of oxygen leads to nitrate reduction, then iron reduction and sulfate reduction, and 

finally methanogenesis. 

These biogeochemical changes will result in production of soluble iron as Fe (II), hydrogen 
sulfide which can off-gas and/ or precipitate as a metal sulfide, production of ammonia and 
methane. Measured methane rates (Mitsch and Wu, 1995) have been found to range from 0.1 
to 500 mg C m-2 d-1. Global carbon emission rates from methane from peatlands are 150 mg C 
m-2 d-1 (Matthews and Fung, 1987). 
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Literature reviews and textbooks on wetlands and peatlands make it abundantly clear that 
the formation and maintenance of wetland and peatlands always result in anaerobic 
conditions and resulting biogeochemical conditions that will mobilize arsenic as explained in 
the SAR. To illustrate this we point to a paper (Ravenscroft et al., 2001) in which peat occurs 
extensively beneath arsenic affected areas of southwestern Bangladesh. The peat is thought 
to be Holocene aged, about 5,000 yr BP. In wells where peat was not encountered arsenic 
levels rarely exceeded 100 ug/L. In wells drilled through peat deposits, arsenic 
concentrations increased to over 1,000 ug/L. It is important to note that peat was 
encountered at various depths up to 60 meters below ground surface. The findings can be 
summarized as follows: The concenlration of arsenic was nol exceplional in much of Lhe 
study area and the occurrence of reducing conditions was not enough to explain the degree 
and extent of arsenic pollution. High arsenic levels were attributed to biodegradation of 
buried peat deposits which drives the reductive dissolution of FeOOH supplying high 
amounts of arsenic to groundwater. The correlation of peat deposits to high arsenic has also 
been noted by others (Smedley and Kinniburg, 2002) 

The fact that wetlands and peat underlie a significant portion of the landfill can only mean 
that additional sources of carbon and arsenic were introduced to an already dynamic 
anaerobic system via the landfill emplacement. Estimates of dissolved carbon from either 
landfill or wetland sources as noted in the SAR suggests that peat and wetlands have 
increased total carbon by 50 to 75% of that delivered by the landfill suggesting that removal 
of the landfill would only reduce the carbon input by 25 to 50%. Thus the peat and wetland 
areas are a major source of carbon and reducing conditions. With the landfill aging, the peat 
and buried wetlands will continue to act as a carbon source and hence maintain reducing 
conditions into the future. 

MassDEP has suggested that the former wetlands was a discharge area for groundwater in 
the northern half of the landfill and therefore cannot be considered a source of carbon or 
reducing conditions. The statement implies that discharge of groundwater prevents 
downward movement of water and hence reducing conditions cannot be maintained. This 
assertion is in fact incorrect. The former wetlands was both a gaining and losing hydrologic 
feature depending on the season and ambient weather conditions. Many wetlands and 
peatlands are either discharge points of shallow groundwater or have streams moving 
through them. However, this does not prevent the peat or wetland soils from creating 
reducing conditions. If the wetland and peat were viewed on a cross-section only a small 
portion of groundwater discharges to the surface, while the remainder of the groundwater 
flow moves through the wetlands or underlying peat, adding dissolved carbon and low Eh 
water as it moves. During periods of low flow, meteoric water would have infiltrated the 
underlying peat. As with the landfill waste, capping has eliminated the meteoric water 
infiltration but not the contact with peat and high organic matter soils underlying the 
wetlands. 

Finally, we believe that the comparison of groundwater carbon species for assessing the 
contribution of peat to total dissolved carbon to be a valid comparison though it is 
acknowledged that the comparison is limited by the number of samples. The locations and 
boring logs from the encountered subsurface material allows us to identify the nature of the 
subsurface matrix that the groundwater is in contact with in each location. We also believe 
that the groundwater encountered in each location reflects the nature of the solids through 
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which it is flow ing. Thus if groundwater at a location is sampled in a boring that contains 
waste in contact with groundwater, then the water sample will reflect the water soluble 
components of the waste. As noted from the findings, the water samples from the borings 
containing both peat and waste had the highest carbon input, with peat alone having the 
second highest carbon input. The attempt by the USEPA to show that no correlation existed 
with peat and reducing conditions was misguided. In those plots COD or DIC/DOC were 
plotted against Eh (ORP) . This analysis is rejected since Eh is not a reliable parameter and 
results in a measurement that often does not correlate to the calculated Eh based on 
measured redox species. This occurs because a reliable redox measurement requires that 
equilibrium be established at the electrode and also among the various redox couples. 
Furthermore this condition is often not fulfilled in natural waters, because most redox 
reactions have slow kinetics and occur only under the influence of microbial catalysis. If 
redox was calculated from known redox chemistry in the borings a different result may have 
been obtained. As it is, most of the redox measurements appear to be responding to the Fe 
(II)/Fe (III) couple since the reaction is relatively fast. However water chemistry indicates the 
formation of methane, ammonia and sulfide in most of the samples. Therefore, measured Eh 
likely underestimates the true extent of reducing conditions (Hem, 1961). COD is also a non­
precise measurement and includes non-degradable material of unknown origin that will tend 
to skew results . DOC and DIC on the other hand are simple carbon compounds whose origin 
can be traced to degradation of organic matter under anaerobic conditions, although other 
sources of bicarbonate are possible. 

Arsenic Source and Fate 

Arsenic geochemistry has been studied extensively at the SHL. Early reports by Harding 
ESE, AMEC and Gannett Fleming and more recently by Sovereign have revealed: (1) the 
primary source of arsenic now mobilized in groundwater originates from the aquifer sands . 
Other sources such as landfill waste and bedrock contribute to dissolved arsenic but are not 
the primary source. Aquifer sands are rich in hydrous ferric oxide (HFO) which hosts surface 
adsorbed arsenic; (2) arsenic solubility is controlled by reducing conditions imposed by both 
landfill waste and pre-existing peat deposits within the wetlands over which waste was 
emplaced; (3) reducing (and anaerobic) conditions force reduction of Fe (III) to Fe (II) 
resulting in dissolution of HFO and concurrent release of sorbed arsenic; (4) This process has 
resulted in arsenic concentrations in groundwater that range up to 16,000 ug/ L. The 
importance of HFO in controlling arsenic solubility is a widely accepted process and has 
been demonstrated to occur at other landfills . 

In a review of the SAR and FFS documents, the USEP A contends that the source of arsenic in 
the waste is at least equally important as arsenic in the aquifer sands. To be accurate, the SAR 
does not state that the landfill does not contribute arsenic to the groundwater beneath the 
site. The SAR states that on a mass basis there is more arsenic inventory in the underlying 
aquifer sands than in the waste. Hence as an on-going source of arsenic, the aquifer sand is a 
more important source. On a mass basis the waste contains about 27,600 kg of As compared 
to 68,800 kg in the aquifer sand. If the amount of saturated waste is further taken into 
account, only 7,000 kg of As in the waste is possibly in contact with groundwater. The SAR 
does not attempt to estimate how much waste based arsenic has leached into the 
groundwater, it simply states the condition of the landfill as it now occurs. Capping and 
pumping have altered the distribution of arsenic from the previous uncapped condition. 
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It is further noted that if the landfill were to be removed from the site, sand bearing arsenic 
would continue to mobilize and impact groundwater. The source of aquifer sand arsenic has 
been presented in 2002 by Harding ESE and more recently by Gannett Fleming (personal 
communication). In their work, they describe the geological origin of arsenic as arsenopyrites 
whose weathering products have infiltrated the sands via groundwater flow from nearby 
and underlying bedrock containing arsenopyrite. We have confirmed these findings based 
on the RJ Lee Group work which clearly identified arsenopyrite in bedrock samples collected 
in 2010. The arsenic released from the weathering of the pyrites was then sorbed by HFO in 
the sands. Evolution of reducing conditions whether by the landfill or wetlands and peat 
mobilized the arsenic from the HFO. This process is still occurring as evidenced by the well 
oxygenated arsenic bearing water found at borings SH-10-13, SH-10-14, SH-10-15 and SH-10-
16. This is the historic source of arsenic in the sands. Since the peat will continue to provide 
reducing conditions, arsenic mobilization will continue into the future. 

It was also mentioned in the 17 March 2011 BCT meeting that borings advanced by the 
USEPA in the vicinity of Plow Shop Pond encountered peat at an unknown depth. It was 
further stated that despite the presence of peat, elevated arsenic was not observed. The EPA 
interpreted this as meaning the presence of peat did not cause sufficient reducing conditions 
to mobilize arsenic. Upon further inquiry it was determined that in fact strongly reducing 
conditions were also noted at these locations. It is therefore more likely that arsenic was not 
observed at high concentrations due to very different reasons than mentioned by the EPA. 
The SEM results indicate the presence of massive and especially framboidal pyrite in several 
of the samples inspected. The occurrence and morphology suggests further that these pyrite 
occurrences formed in-situ presumably due to the strong reducing conditions that also 
enable sulfate reduction to sulfide with the end effect of FeS precipitation. Based on a review 
of the literature, it is possible and even likely that some arsenic is removed from solution into 
the developing solid phase during this process (Craw et al. 2003). It is therefore possible that 
arsenic solubility is also then controlled by an As-Fe-S phase under reducing conditions. 
Gannett Fleming personnel have noted that strongly reducing conditions will allow the 
formation of pyrites containing arsenic that will limit its solubility. We therefore suggest that 
the USEP A has incorrectly interpreted its own data or at least should consider an alternate 
explanation. 

Reducing Conditions in the North Impacted Area 

Many studies performed by not only by the Army, but others including but not limited to the 
USGS, US EPA and MassDEP, to determine the background concentration in the regional 
groundwater and how this affected by reducing or oxidizing conditions have been 
performed. Under oxidizing conditions arsenic will typically be controlled by sorption to 
hydrous ferric oxide (HFO) and by the weathering of arsenic occluded within pyrite or true 
arsenopyrite minerals. Under these conditions typical groundwater concentrations may 
range from <10 ug/L (Appelo, 2006) to 1,500 ug/L (Vermooten, and Gunnink, 2006) 
depending on pH and bicarbonate concentrations. Near SHL, an EPA well has been found to 
contain about 400 ug/L in the bedrock, which contains arsenopyrite. Under reducing 
conditions, dissolution of HFO containing arsenic appears to be the most important control 
on arsenic concentrations. Ultimately the amount of arsenic found in groundwater in 
aquifers of this type will depend on the total solid phase arsenic in HFO, the extent of 
reducing conditions and the amount of dissolved sulfide which can precipitate soluble 
arsenic as well. Dissolution of HFO containing arsenic can result in ppm (>1000 ug/L) levels 
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of arsenic in solution (Appelo, 2006). A recent USGS (2011) report for arsenic in wells in 
bedrock units of central Massachusetts indicates background arsenic concentrations 
exceeding 1,500 ug/L. Given these fluctuations in background groundwater arsenic 
concentrations, a determination of the background to be used in the areas outside of the SHL 
will be based on a monitoring program that is instituted as part of the final remedy, and as 
agreed upon with USEPA and MassDEP. 

One of the concerns for groundwater quality is the persistence and impact of on-going 
reducing waters to the north end of the site, referred commonly as the North Impacted Area 
(NIA). Presently we understand that reducing conditions at this end of the site have resulted 
from (1) migration of water with anaerobic degradation of carbon emanating from landfill 
waste and anaerobic degradation of peat, and (2) anaerobic degradation within the aquifer in 
the NIA likely from natural organic matter and possibly peat since this area was at least in 
part a former wetland . These conditions have allowed arsenic to be transported from the 
landfill area to the north end and presented sufficiently reducing conditions that arsenic has 
also been mobilized within the NIA aquifer sands. With no remediation or source control, 
this condition is expected to continue far into the future. 

Regardless of whether a PRB or a containment remedy is installed for improving 
groundwater quality, the groundwater in the NIA will remain reducing until into the future. 
The reasons for this are listed below: 

• A portion of the NIA is an extension of the same wetlands that is found beneath the landfill. 
• The formation of these wetlands resulted in inundation of water into the surface soils which 

resulted in anaerobic conditions. The low diffusion rate of oxygen under saturated 
conditions has led to nitrate reduction, iron reduction, sulfate reduction, and 
methanogenesis. 

• These biogeochemical changes result in production of soluble iron as Fe (II), hydrogen 
sulfide which can off-gas and or precipitate as a metal sulfide, and production of ammonia 
and methane. 

• These geochemical changes have been observed in the recently completed field work. 
Ammonia production for example is noted to be occurring in-situ in all borings observed up 
to the brook and wetlands. This is noted even in borings with little or no soluble arsenic. 

• The NIA, therefore generates reducing conditions in a manner similar to that observed in the 
landfill and peat layers. 

• A containment wall or a PRB will allow arsenic free water to eventually flush pore water 
arsenic out of the NIA or if Eh is low enough and sufficient sulfide exists, arsenic maybe 
removed via pyrite or arsenic sulfide removal. 

• Continued flushing with arsenic free water will eventually flush the pool of soluble arsenic 
from the NIA. 

It is the Army's understanding that restoration of the aquifer to MCLs or background will 
take centuries regardless of the remedy chosen due to the naturally occurring arsenic sources 
and reducing conditions. However, while there may be disagreement over interpretation of 
the CSM, the Army hopes to move forward with the goal of implementing the most effective, 
efficient, economical, and sustainable remedy available given site conditions. This is 
believed to be the consensus objective from the 31 March 2010 BCT meeting. 
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The SAR, FFS, and the attached responses to comments were prepared within the context of 
the currently accepted understanding of the geochemical processes, conceptual site model, 
and objective summarized above. If you have any further questions please do not hesitate to 
contact Mr. William Walker or myself at 425-785-1550 and 973-219-3049, respectively. 

If you have any further questions please do not hesitate to contact me at 973-219-3049. 

Sincerely, 
Sovereign Con ulting Inc. 

cc: R. Simeone (BRAC Environmental Coordinator) 
E. Iorio (USACE) 
W. Walker (Sovereign) 
B. Brandon (USEPA) 
R. Ford (USEPA) 
S. Acree (USEP A) 

Attachments 
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Response to 4 March 2011 USEPA Comments on 
December 2010 Army Draft Final Focused Feasibility Study and 

December 2010 Army Draft Final Supplemental Groundwater and Landfill Cap 
Assessment for Long Term Monitoring and Maintenance - Addendum Report 

Shepley's Hill Landfill, Devens, MA 

General Comments 

General Comment 1: Tlzrouglwut the reports, it is stated tlzat tlze primanJ source of arsenic in 
groundwater at SHL is solid-phase arsenic that is sorbed to aquifer sand and mobilized to groundwater by 
reducing conditions. Furthennore, the reports rank the relative importance of arsenic sources as: aquifer 
sand > landfill waste =peat> bedrock = till. It is suggested tlzat tlze intent of statements of this nature be 
carefully reviewed and revised in both draft documents . Although it may be demonstrated that the mass 
of arsenic in tlze overburden soil is larger than tl1e mass of arsenic in the landfill waste, tl1e data in t/1e 
Supplemental Report clearly show that the landfill waste contains arsenic, and tlze highest concentration 
of arsenic in the waste is equal to the highest concentrations found in the soil. Therefore, for purposes of 
decisions regarding responsibility and appropriate remedial alternatives, it must be assumed that landfill 
waste is contributing arsenic to site groundwater. Note that the groundwater distribution of arsenic 
depicted in Geological Cross Section A-A' (Figure 4 of Draft FFS) is the first comprehensive dataset 
available either prior to or subsequent to installation of the landfill cap. The data from boring location 
SHM-10-12 prevent ruling out landfill waste as n past and potential current contributor to elevated 
arse!lic in groundwater within the la11dfill. 

Response to General Comment 1: The Army acknowledges EPA's need to assume that landfill 
waste is contributing arsenic to groundwater for purposes of the regulatory process. It is noted, 
that the Army has never taken the position that the landfill does not contribute arsenic to the 
groundwater beneath the site. The SAR simply states that on a mass basis there is more arsenic 
inventory in the underlying aquifer sands than in the waste, which is based on ach1al data 
collected from the site. Hence as an on-going source of arsenic, the aquifer sand is currently a 
more important source. On a mass basis the waste contains about 27,000 kg of As compared to 
68,000 kg in the aquifer sand. If the amount of saturated waste is further taken into account, 
only 7,000 kg of As in the waste is possibly in contact with groundwater. The SAR does not 
attempt to estimate how much waste-based arsenic has leached into the groundwater, it simply 
states the condition of the landfill as it now occurs. Capping and pumping have altered the 
distribution of arsenic from the previous uncapped condition. 

If the landfill were to be removed from the site, sand bearing arsenic would continue to 
mobilize and impact groundwater. The aquifer sands as a source of arsenic was presented in 
2002 by Harding ESE and agreed to by Gannett Fleming. In their work, they describe the 
geological origin of arsenic in arsenopyrites whose weathering products have infiltrated the 
sands and formed hydrous ferric oxide with sorbed arsenic. This process is still occurring as 
evidenced by the well-oxygenated arsenic-bearing water found at borings SH-10-13, SH-10-14, 
SH-10-15 and SH-10-16. This is the historic source of arsenic in the sands. It is recognized that 
waste also leached an unknown quantity into th e groundwater. 
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Geueral Comment 2: Tlze draft reports state t/zat naturally occurring peat deposits in t/ze subswjace, 
witl1i11 t/ze landfill footprint, are the primary source of tlze reducing conditions responsible for mobilizing 
nrse11ic. However, the landfill is known to have been an additional source of organic carbon, and the 
relative contributions of carbon from landfill waste and peat deposits under historical, present, and future 
site conditions are unknown and cannot be determined from current information. It should be noted tlwt 
t/ze degree to which the released organic carbon is degradable is also nn important factor to consider. Tlte 
attached Figure 1 shows the relationship between organic carbon concentrations and indicators of carbon 
biodegradation for nil depth-discrete groundwater samples collected at the five borings completed wit/tin 
the landfill (SHM-10-11, SHM-10-12, SHM-10-13, SHM-10-14, and SHM-10-15). Tlzere does not 
appear to be nny clear relationship between the location of identified pent layers and the reducing 
conditions within the aquifer underlying the landfill footprint. Thus, conclusions that the pent deposits 
nre the driving force for reducing conditions underneatl1 the landfill are not supported to any degree of 
certainty. While it is likely tlzat peat deposits are a contributor to the total mass of degradable organic 
carbon underneath the landfill, it appears premature to conclude that it controls reducing conditions 
throughout this portion of the aquifer. In addition, a site-specific degradation rate is unknown at this 
time; however, the rate of carhrm dP.gradation in peat is known to decrease with time (e .g., Kulzry and 
Vitt, 1996), just as the degradation rate of landfill-derived carbon also decreases with time. Also, the 
composition of the dissolved carbon due to t/ze presence of the peat is unknown, so it is difficult to relate 
the aqueous concentration of carbon to its ability to serve ns a substrate for an anaerobic microbial 
population. Because the pent is old, it is possible tlzat most of the labile carbon is gone and under prese11t­
day conditio11s the peat is c011tributing very little to the rnrrent redox r.onditions. It s/1011/d also be noted 
that reducing conditions similar in nature to those observed withill t/1e new landfill borings have been 
observed at well cluster locations RSKB-12 and RSK16-20, wlzicil are spatially segregated from tlie 
presumed i111pact of the peat deposits. Therefore, for purposes of decisio11s regarding responsibility and 
appropriate remedial alternatives, it must be assumed that tlze landfill is contributing to tlze reducing 
co111titio11s that mobilize arsenic to site gro1111dwnter. 

Response to General Comment 2: As with the first comment, no attempt to rule out the landfill 
as a source of reducing conditions has been made. It is clear from the dissolved inorganic 
carbon (DIC) and dissolved organic carbon (DOC) data, that the landfill has been the most 
important recent driver for creating reducing conditions. Language clarifying this will be added 
to the revised SAR. The Draft SAR attempted to estimate what importance the peat plays in 
creating reducing conditions. This was done since any remediation that addressed only the 
landfill contribution would likely not achieve agreed upon arsenic goals if a continuing source 
of reducing conditions was not recognized in establishing those goals. 

Given the weight of evidence, the pre-existing wetlands and underlying peat also caused 
arsenic mobilization prior to emplacement of the landfill. While we cannot know to what extent 
this occurred, there is no doubt it occurred. The scientific literahue for similar peats and 
wetlands effect on reducing conditions in New England are well documented and only the 
rarest of peat deposits would not cause reducing conditions. Ignoring this contribution would 
contradict well-established scientific knowledge. A list of documents and supporting literature 
will be added to the revised SAR. 
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As far as carbon degradation is concerned, there is no doubt that age affects carbon production 
and metabolism. However, similar aged peat deposits (13,000 to 30,000 years) still produce 
methane and carbon dioxide. The discovery of peat effects on arsenic mobilization in 
Bangladesh establishes a clear indicator of the potential of this source of carbon in mobilizing 
arsenic. 

Finally while we do acknowledge that the landfill is contributing to the reducing conditions, it 
also needs to be acknowledged by all, given the weight of evidence that the underlying peat is 
also a significant contributor to the reducing conditions. 

General Comment 3: T11e draft reports reference tlze 'observable and mapped redox front' in tlze vicinity 
of Nonacoicus Brook, and that it is this redox boundary that prevents arsenic from reaching the brook. 
Statements regarding the delineation of the redox front s/zould be qualified. In general, some mixing of 
groundwater within tlze plume with clean water is expected to occur in the subsurface as t/ze plume 
approaches a discharge area. However, the hydrologic data are not sufficient to fully define t/ze discharge 
area for tlze plume or the long term stability of a redox boundary in the aquifer under various hydrologic 
conditions. Additional monitoring of temporal patterns of groundwater/surface water interactions in a 
similar fashion to the monitoring used to evaluate disc/zarge to Red Cove would be needed to support this 
aspect of the conceptual model. None of the DPT profiles i11 t/ze northern impacted area s/zows strongly 
oxidizing conditions at the depth in each profile at whiclz dissolved As is at a 11wxi1111m1. While it is noted 
tlzat GP-10-10, -10-22, -10-26, and -10-01 show significantly decreased As (maxima are 0.97 to 14.5 
ug/L), the corresponding dissolved oxygen levels are less than 1 mg/Land ORPs are mildly to 111oderately 
reducing (-36.1 to 63.8 m V). 

Also, it must be acknowledged that the northern impacted area and any redox front tlzat bounds it to t/ze 
east (i.e., eastward of SHM-10-27) could not be identified due to access issues. Examination of data 
provided in t/ze Supplemental Report indicates a zo11e at least several hundred feet wide discharges to t/ze 
subsurface beneath the brook and lzas not yet been delineated in the horizontal dimension 11ortlz of tlze line 
of borings SHM-10-21, SHM-10-20, SHM-10-18, SHM-10-24, SHM-10-23, SHM-10-25, and SHM-
10-27 (see Figure 9 from tlze Supplemental Report). Along this transect, arsenic values at deptlz range 
from 146 ug/1 (60' bgs) at SHM-10-21 on the west to over 1000 ug/1 at SHM-10-23 (59' bgs) and SHM-
10-27 (65' bgs). At no location along this impacted transect have tlze limits of the arsenic plume been 
delineated witlz respect to depth. It is important to note tlzat the total depths penetrated by t/ze direct­
puslz drilling 111aclzines may be more shallow than actual bedrock depths. As suclz, the possibility of 
higher arsenic concentrations at greater depths in tlze locations cannot yet be ruled out. 

Response to General Comment 3: The comments are noted. In general we concur that a clear 
redox boundary was not delineated, and therefore will modify the SAR accordingly. However, 
it is also evident from the DPT work that: 

1) Clear identifiable changes in water chemistry did occur in some of the DPT points to the 
north and west. These will be described more clearly in the SAR. 

2) The delineation to the east is not clear and the SAR will acknowledge this. 
3) The bedrock study provides very good evidence that discharge will be prevented from 

moving under the brook and to the north. 
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4) Mixing with water from the north and east will provide an abrupt change in redox 
chemistry which will have the effect of precipitating iron and arsenic. This process is the 
reason that elevated arsenic has not been observed in the brook or at the McPherson 
Well. 

With respect to direct push depth limitations, other data collected at the site during the drilling 
confirm that the direct push was able to, in general, achieve depths quite close to rock as 
observed with other drilling methods in the past where depth to rock was known. 

General Comment 4: Througlwut the reports, conditional stntements are mnde concerning the relative 
roles of "flushing" nnd "carbon inputs into the nquifer" on observed arsenic concentrations and the time 
to achieve cleanup goals in the North Impact Area. Given consistent trends in decreasing arsenic 
concentrations, subsequent to operation of the ATP, observed for some monitoring wells immedintely 
downgradient of the ATP extraction wells (i.e., monitoring wells SHP-05-41B and SHM-93-22B), it 
appenrs premature to conclude that ''flushing" in the Nortlt Impnct Area will not be adequate to nchieve 
restoration in this portion of the aquifer. For example, systematic decrenses in nrsenic concentrations nt 
monitoring well SI-IM-93-22!3 from 3,440 ug/L i11 June 2006 down lo 980 ujL in April 2010 (and similar 
decreases observed at SHP-05-41B) indicate thnt the flux of arsenic transported into the North Impact 
Area hns been decrensing for t/ze past four years. It is recommended that n more thorough mrnlysis of 
historical nnd newly acquired groundwnter monitoring datn be conducted for tlte Nortlt Impact Aren, 
rather titan plncing heavy relinnce on estimntes of presumed sources of "carbon inputs" into the aquifer. 
In nddition, it should be noted tltat extensive portions of tlte aquifer downgrndient from tlte ATP exisl 
with arse11ic concentrations at or below MCL. Since t!tese dnta were not avnilnble prior to 2010, 
nssessments of ''flus/zing" or nttenuntioll of nrsenic in this portion of the aquifer will /,ave significnnt 
uncertninty. Since t/ze analysis of gro1111dwnter ltydraulics in this portion of tlte nquifer hns also bee11 
very limited, it seems premature to make co11clusive stntelllents about the nbility to nchieve aquifer 
restorntio11 in a given ti111efrnllle. Relative to the a11nlysis of "cnrbon inputs" to tlte nquifer, tlte 
nggregntion of total inorgnnic carbon (TIC) concentrntions wit/z total orgnnic carbon (TOC) 
conce11trntio11s to assess tlie potential for or longevity of reducing conditions is not clear. The tee/mica/ 
basis for this annlysis npproac/1, preferably wit/1 examples wltere it lzas been applied to sites with si111ilnr 
groundwater couditions, needs to be provided before the adequncy of conclusions drawn from the analysis 
can be assessed. It should be noted that field clte111istry data fron1 the vertical profiling work de111onstrnte 
tltnt portions of the aquifer are 111ore reducing eveit t/zough TOC + Tl C concentrntions are lower. 

Response to General Comment 4: While there have been declines in Arsenic concentrations in 
"select" wells they have not been accompanied by holistic changes in either arsenic 
concentration or redox chemistry in the area effected by the ATP, and consequently the Army 
disagrees with this comment. The impact on pumping has been to intercept the majority of 
arsenic mobilized in deep groundwater; however, the time required to flush residual COD such 
that oxidizing conditions can be restored is highly uncertain. 

It is also possible that the decreases in arsenic as they are claimed may not be decreases for the 
reasons presumed. There may be other controls on arsenic solubility that have not been 
considered, which will be further discussed in the revised documents. 
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Any discussion of restoration to oxidizing conditions must bear the caveat that it is not 
practicable to attempt to restore such conditions where they did not occur naturally. 
Regardless, it is not possible to predict where and to what extent oxidizing conditions existed or 
may be restored or what ambient arsenic levels were in the impacted area with the existing 
database. That is to say that the" success" of the ATP, or other remedies with or without source 
control in aquifer restoration will have to be determined on the basis of long-term monitoring. 

General Comment 5: An arsenic concentration of 400 ug!L is referred to as a 'local baseline' value and 
is based on measurements from the SHL Bedrock Investigation and theoretical concentrations due to 
arsenopyrite solubility. Arsenic values up to ~400 ug/L have been reported from upgradient 
groundwater in the SHL Bedrock Investigation, but these concentrations are attributed to arsenopyrite 
oxidation and dissolution of subsequent alteration products. Data in the Supplemental Report support 
desorption and/or reductive dissolution of lzydrous-ferric-oxide-sorbed arsenic as the primary 
111echanism(s) that mobilize arsenic to groundwater. It is not clear that 400 ug!L should be considered a 
'local baseline' if the mechanisms responsible for generating dissolved arsenic in the landfill groundwater 
and in upgradient groundwater arc different. Establishing a background number for SHL groundwater 
arsenic will require further BCT discussion and consensus. 

Response to General Comment 5: Duly noted. Also as discussed with the BCT, it is 
understood that establishing a background number for SHL groundwater arsenic will be 
determined based on a monitoring program that is instituted as part of the final remedy as well 
studies performed by others including but not limited to the USGS, EPA and MassDEP. The 
USGS (USGS Special Report 2011-5013), EPA and MassDEP have and are performing studies to 
determine the background arsenic concentration in the regional groundwater. A statement to 
this effect will be made in the FFS. 

General Co111111e11t 6: Tlze site-specific partitio11 coefficient (K,1) presented in the reports may be useful 
for predicting arsenic concentrations, but tlzis parameter must be applied witlz qualifications. The data 
shown in the figure fro111 which the site-specific K,1 was derived (Figure 46 of the Supplemental Report) 
represent a limited range of soil and groundwater concentrati011s, a subset of the range of geochemical 
conditions present at SHL, and possibly a subset of tlze mechanisms controlling arsenic solubility. It is 
likely that more than one partition coefficient is relevant to a11y geoc/1emical analysis of SHL soil and 
groundwater. 

Response to General Comment 6: This value and how it was obtained will be qualified in the 
revised SAR. It is agreed that K(d) is only one of many geochemical parameters controlling 
solubility of As in groundwater. 

General Comment 7: The draft Supplemental Report states tlzat the column experiments are ongoing 
and results wou Id be available in January 2011. It is 1mderstood that those results are not available at the 
time of tlzis review but will soon be forthcoming. Until additional results have been reviewed, EPA 
cautions against overinterprctation of the results of tlze single column experiment that is described in this 
document. In particular, estimates of the time required for arsmic to flush out of n column of landfill soil 
to levels below the MCL are presented as of the order of 200 years but it is stated that this is based on 
preliminary data. However, tlze data reported in t/1is document (Attachment I) suggest tlzat the 
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experinzentnl conditions mny not be simulnting in situ conditions accurately nnd different 111eclw11is111s 
that relense nrsenic may operate nt different ti111e scales under this set of conditions. 

Response to General Comment 7: Agreed. The updated draft column study report is included 
as an attachment for review. 

General Co111me11t 8: The draft Supplemental Report presents an assessment of the capture nnd 
confinement of the arsenic plume to the north nnd northeast of the Arsenic Treatment Plant (ATP). It is 
stated in the Executive Summary (p. vi) and elsewhere in the report thnt points SHM-10-06 and SHM-
10-06A were installed for this purpose, and tltat data from these wells were used to refine particle-trnck 
modeling. The Executive Su111111ary and later discussion of the cross-sections indicate that the ATP is 
successfully capturing arsenic and reducing arsenic mnss on the northern and northeastern side of the 
plant. Support for this stntement appears to be the difference in arsenic concentrations seen in 
monitoring wells SHM-10-06 (2710 ug/L) and SHM-10-6A (94.2 ug/L). However, t/zese monitoring 
wells were sampled only twice (July and September) and in each well the more recent results were 
approximately 50% higher than the earlier results . EPA recommends continued monitoring of these 
wells. It is not detailed in tlzis report how the groundwater datn were used to refine the particle trnck 
modeling, but note that the very low As reported at depth (<1.13 to 1.17 Jug/Lat 104 a11d 110 ft bgs, 
respectively) i11 the profile sa111pling at GP-10-06A correspond to very low ORPs (-352 lllV to -392 111V); 
very low As concentrations 1/!ay not indicate either oxidizing conditions or capture but mny be consistent 
witlz sulfide precipitntion. 

Response to General Comment 8: While the Army agrees that two rounds of data may not be 
sufficient to define temporal fluctuations and will consider inclusion of these wells in the 
monitoring program, the data to date supports the delineation of the eastern edge of the Arsenic 
plume which coincides with the predicted extent of the capture zone. Continued monitoring of 
a network of wells in this area will be proposed in future monitoring plans as part of the final 
remedial alternative. 

We also agree that low Eh (<-300 mv) may result in either precipitation of arsenic sulfides or 
arsenic occluded within pyrites. Recent SEM data indicates the formation in-situ of framboidal 
iron sulfides that may contain arsenic. This sink for arsenic at low Eh has been noted by others 
as well (Craw, 2003) . 

Ge11eral Co111me11t 9: The reports refer to predictions of the time required for the aquifer to attain pre­
lnndfill conditions. The definition of 'pre-lnndfill conditions' is not clear. In the colw1111 experiment 
described in this document, oxygenated synthetic groundwater wns used to jl11slz arsenic fro111 a column 
pnc/ced wit/7 lnndfi/1 soil, and arsenic in tlze effluent wns measured. The 'time to pre-landfill conditions' is 
based on the number of pore volumes required for the effluent nrsenic concentration to decrense to values 
below tlze MCL. Elsewlzere, the Report asserts repentedly tlznt the nnturally occurring pent deposits nre 
the primary source of reducing conditions beneath the landfill, implying tlwt 'pre-lnndfill' groundwater 
was reducing, and arsenic was elevated prior to tlze existence of the landfill. In nddition, it is not clenr 
how nn estimnte of the time to attain 'pre-landfill conditions' is meaningful since the landfill lws been 
capped pernznnently. Please clnrifiJ state111ents referring to 'pre-landfill conditions' and how the colunm 
experiment and estininted ti/Ile replicate this condition. 
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Response to General Comment 9: Comment duly noted. The SAR will be revised to more 
accurately depict the intent of the column experiment as well as the significance of the peat 
deposits. The term "pre-landfill" will be further defined to eliminate confusion. 

Genera l Comment 10: The newly acquired bedrock information in t/ze vicinitiJ of Nonacoicus brook is 
based on little actual bedrock data (i.e ., depths coufirmed by collecting actual rock cores). Uncertainty is 
greates t in the broad region where the plume en ters the Nonacoicus brook floodp lain from the south. No 
seismic data was collected on the south side of the brook, and "refusal" depths from direct-push drilling 
cnnnot be considered as representative of actual bedrock depths without confirmatonJ work; they may 
simply represent "false" indica tions of bedrock, substantially above the actual bedrock surface. 
Confirmation of bedrock depths and deep glacial stratigraphy is needed in the north plume area, 
particu larly along the southern side of the brook. 

Response to General Comment 10: Acknowledged, however other data collected at the site 
during the drilling confirm that the direct push was able to, in general, achieve depths quite 
close to rock as observed with other drilling methods in the past where depth to rock was 
known. Further, while no data is available directly under the brook the distribution of data 
points (which do include borings associated with the bridge footing) as shown on figure 29 is 
considered robust. Further, the interpretation accounts for the deepest bedrock directly under the 
brook, unsupported by any data, and therefore could be considered conservative. 

Ge11era l Co111 111e11t 11: The ARARs table included in the Draft FFS does not provide the necessary 
information for adequate legal review. There should be separate ARARs tnhles for the differen t remedin/ 
11/ternatives evaluated. The general ARARs table included contains incorrect citations (e.g., 40 C.F.R. § 
6 has been rewritten and does not apply as indicnted) . The next version of the FFS must include complete 
ARARs tables for EPA review. 

Response to General Comment 11: The Army is amenable to revising the ARARs table so that 
it includes the necessary information required for "adequate legal review" as requested. 
Therefore, we respectfully request that EPA define the deficiencies and incorrect citations so 
that the table can be revised. Concerning the request for a separate ARAR table for the different 
remedial alternatives, we believe that it is most appropriate to evaluate the entire list of ARARs 
defined against each remedial alternative's applicability, relevance and attainment, as is 
performed in the analysis of alternatives sections. 

Specific Comments on Army Draft Final Supplemental Groundwater and Landfill Cap 
Assessment for Long Term Monitoring and Maintenance - Addendum Report (SAR): 

SAR Co111me11t 1: Executive 1111111111ry, Pnge ix: The last bullet in the su111111nry of the conceptual site 
model (CSM) states that groundwater entering Red Cove likely traveled along a different path prior to 
cnpping the landfill, bu t asserts tha t the pre-landfill fl ow likely also carried elevated arsenic to the pond. 
Wlint is the basis of this conclusion? If the pre-mp flow pattern is inferred from numerical model 
rnlculntions, please state this. Do the inferred pre-cap path lines pass through a domnin of known 
elevated groundwater arsenic under current conditions? 
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Response to SAR Comment 1: The referenced bullet does not address post-landfill / pre-cap 
flux. Its point is that similar to the arsenic flux north of the site, the impact to Red Cove likely 
preceded the placement of the landfill. The landfill and the corresponding additional dissolved 
carbon associated with the reducing conditions certainly would have exacerbated that flux prior 
to capping. 

SAR Comment 2: Section 2.1, Pnge 4: In the sentence on NPL listing, revise "Shepley's Hill Landfill" 
to "Fort Devens". 

Response to SAR Comment 2: Edited as requested. 

SAR Comment 3: Section 3.2, Pnzc 7: The text stntes, "Bedrock has a strong influence on groundwater 
flow patterns ... . 11 It would be useful to expand upon this statement in the interest of clarity. For an 
unconfined aquifer overlying a relatively low-conductivity bedrock swjace, the geometry of the bedrock 
has little influence on the direction of groundwater flow, as heads teud to be near hydrostatic along any 
vertical section (i.e., the head is determined by the free surface elevation, rather than by the depth to 
bedrock). However, in the map plane, the vertically integrated groundwater flux is, of course, strongly 
influenced by the bedrock geometry, to tlze extent that a greater cross sectional area (per unit horizontal 
distance normal to tl1e flow) will carry 111ore flow under the same lzydrnulic gradient. 

Response to SAR Comment 3: The text will be expanded accordingly. 

SAR Comment 4: Section 3.4, Pns • JO: The second parngrnp/1 provides a brief description of the 
' temporary' 11101titori11g well construction. Please consider adding a table witl1 the well coordi11ates 
(11orthing, easting) and screen depths/elevatio11s. What is meant by 'temporary'? Please indicate whetl1er 
these wells will be available for Ju ture sa111pli11g rounds and if so, 1.u/ze11 they will be sampled llext. 

Response to SAR Comment 4: These wells were designated as "temporary" based on the fact 
that they were installed within the DPT location via the DPT, and not standard well 
construction practices, so that additional samples could be collected to confirm the 
concentrations of arsenic obtained by the DPT interval sampling. The results obtained from 
these wells will be evaluated and as part of the final remedy monitoring plan. Based on this 
evaluation new permanent monitoring wells will be installed to replace the temporary 
monitoring wells, were deemed appropriate. At this time all temporary wells will be abandoned 
in accordance with State and Federal requirements. 

SAR Commeut 5: 'ectio11 3.5.3.1, 3.5.3.2 n11d 4.0, Pnge 13- 14: References to Table 4 should be revised 
to Table 5. 

Response to SAR Comment 5: Edited as requested. 

SAR Comment 6: Section 5.3, Pa~e 21: The text states thnt " ... water levels in tlze NS cluster are 
higher than those in the three new wells immediately surrounding it . . . . " Further discussion of the 
inferred water levels at N5-P Pl and -P2 is warranted before speculating about t/zis apparent anomaly. 
In particular, EPA lzas monitored water levels in these two piezo111eters for several years. Data were last 
downloaded at the end of September 2010; according to tlwse data (wlzicl1 are tied to 111amwl 
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1neasurements at the time of deployment of tlze transducers), tl1e water elevations at NS-Pl and -P2 at the 
end of September were about 218.1 ft msl and 218.25 ft msl, respectively, and had been falling 
monotonically since May. Given the relatively lzot, dry su111111er in 2010, it is likely that water levels 
continued to fall through October. The water levels for Pl and P2 displnyed on Figure 30 for October 
2010 are 219.09 ft ms/ and 219.3 ft msl, respectively. Water levels for surrounding new wells (SHM-10-
13, -15) are close to 218 ft msl, prompting the observation that the NS piezometers appear to exhibit 
anomalously high water levels. However, the water levels recorded/calculated by EPA are more in line 
with those observed at the neighboring wells. There 1nay be no anomalous behavior to explain at the NS 
piezometers, if this discrepancy can be resolved. Note that the transducers are still in place in tlze NS 
muplet, so llwl dala spanning ll1e lime of lhe Oclober 11111111ml l/leasure111ents are available. 

Response to SAR Comment 6: Agreed that synoptic data would be required to compare and 
request the latest NS hydrographs, for evaluation and revisions as deemed necessary. It is also 
noted that the new monitoring wells have long screens completed deeper than the more discrete 
NS-Pl and -P2 screen intervals in bedrock and shallow overburden. 

SAR Comment 7: ection 5.3, Page 21: The text states that water levels at the NS couplet ff ••• are 
known to be periodically anomalous or 'flashy' .... ff 17zis characterization should be discussed and 
revised, if appropriate. The term 'flashy' lzas been used in the past to clwracterize water levels in bedrock 
borings and/or ·wells on or near the recharge area 011 Shepley's Hill. 17ze reference is to very large water­
level changes (of the order of ten feet) in association with recharge events, lasting only a few days, and 
ascribed to the small porosity, b11t relatively lziglz hydraulic diff11sivity, of the fractured rock. Water levels 
at tlze NS couplet, which have been monitored co11ti1111011sly for several years, vary slowly and smoothly 
over tin1e scales of the order of nwny 11wntl1s. T/1is, in t11 rn, is attributed to the large distance to areas of 
1oater inputs, due to the presence of the landfill cap. The di!Jllsive ,wture of groundwater head changes 
smootlzs out nny 'Jlaslziness' tlznt is seen in the recharge nrea nt distances of llllndreds of feet, ns nt NS. 

Response to SAR Comment 7: Noted. The statement in the SAR also considered the 
observation that vertical gradient periodically reverses between the -Pl and P2 screen intervals. 

SAR Comment 8. Sectio11 . 5.3, Pnge 21 n11d Figure 30: While the equipotentials shown on Figure 30 
generally represent a reasonable interpretation of the overburden potential surface, it seems likely that the 
equipotentials do not approaclz tl1e recharge area of Shepley's Hill (close to) perpendic1Llar to tlze western 
margin of the landfill or the ff toe" of the slope as tlze hill descends toward the landfill. If tlze bedrock of tlze 
hill and the overburden aquifer to tlze east are coupled, as is assumed, for example, in the numerical 
groundwater flow model, then one would expect the equipotentials to bend more or less parallel to the 
topographic contours on the hill. Tlze modeled equipote1Ltials indeed do this (see, e.g., Figure 32). Please 
consider either termiHating the equipotentials shown in Figure 30 in areas where availnble data constrain 
them (i.e., do not extend them to the hill on the west), or indicate schematically tlzat they bend sharply to 
the north as they approach the hill (based on principle, rather tlzan on measurements). 

Response to SAR Comment 8: The equipotentials will be terminated as suggested. 

SAR Co111111e11t 9: Section 5.4, Pnge 22: Revise refere11ce to Figure 30 to Figure 29. 

Response to SAR Comment 9: Edited as requested. 
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SAR Commeut 10: ectio11 5.4, Pnge 22 n11d Fig11re 32: Please describe tlze procedure used to construct 
tile particle tracks shown in Figure 32. Are these "backtracks" from the extraction wells? If so, were 
particles backtracked nil the wny to tlze points at which each particle enters tlze groundwater system? If 
so, why do a number of particle tracks terminate in tl1e southwestern portion of t/ze landfill (i.e., 
immediately north of the large warehouse), beneath the cnp, wl1ere there is no recharge? 

Response to SAR Comment 10: The text will be revised to clarify a reverse particle tracking 
technique was used to define the capture zones under various extraction rates. Several reverse 
particles paths terminate along the boundary between steep eastward hydraulic gradients in the 
bedrock and gentler northward gradient in overburden at which the upper layers of the model 
effectively go dry. 

SAR Comment 11: ·ectio11 6.2.1.1, Pnge 25: The description of the column experiment in this section 
states only that the column was packed with soil taken from an area in the landfill w/1ere groundwater 
arsenic wns relatively high (1,200 ug/L). Please provide a pointer to the soil data; if they nre in Table 4, 
identij,J the soil interval tlznt wns used for this experiment. If the experimental soil is not listed in Table 
4, but -was analyzed independently (i.e., by the lab running tlze column tests) as indicaled in llte Wurk 
Pinn Addendum (Sovereign, 2010), provide the data. 

Response to SAR Comment 11: Edited as requested. 

SAR Co111111e11t 12: "ectio11 6.3 .1.1, Page 27: Tlze text on lhis page (second, tltiril, and fuurth bullets) 
appears to propose n11 arsenic concentration of 400 ug/L as n 'local baseline' or bnclcgrou11d value. 
Because establishing an acceptable bnckgro1111d level for SHL /ias important implicatio11s for a target 
cleanup goal, t/1is issue must be further discussed by the BCT. Candidate background dntn to consider: 

• 400 11g/L -- the 11wxi11wm value frolll deep bedrock well 011 Slzepley's Hill; this is upgrndient and 
not ln11dfill-impacted, but arsenic is likely due to sulfide oxidation nnd dissolution of alteration 
products, not reductive dissolution of HFO and release of sorbed As; 

• n value calculated from n site-specific K,1 and Devens soil backgrou11d As (17.5 mg/kg), although 
it will be necessary to examine the derivation of the K,1 = 7.6 ntL/g nnd also the range of soil 
concentrations and redox conditio11s this represents; 

• 57.3 ug/L -- average of LTMP dntn from 2005 t/1ro11glz 2009 for SHL-15, nominally an 
upgrndient well; 

• 200 ug/L -- t/ze mnxi1111m1 arsenic observed in the overburden at Grove Pond was 189 ug/L but 
this represents n different environment; 

• other values to be considered? 

Response to SAR Comment 12: As discussed during the March 2010 BCT meetings, the 
ambient (pre-landfill) groundwater conditions in the area down gradient of SHL are unknown 
and cannot be agreed upon by all parties with the existing database, which includes many 
studies performed by not only by the Army, but others including but not limited to the USGS, 
US EPA and MassDEP, to determine the background concentration in the regional 
groundwater. These studies have demonstrated that arsenic concentrations vary depending on 
whether the groundwater is oxidizing or reducing. Under oxidizing conditions arsenic will 
typically be controlled by sorption to hydrous ferric oxide (HFO) and by the weathering of 
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arsenic occluded within pyrite or true arsenopyrite minerals. Under these conditions typical 
groundwater concentrations may range from <10 ug/L (Appelo, 2006) to 1,500 ug/L 
(Vermooten and Gunnink, 2007) depending on pH and bicarbonate concentrations. Near SHL, 
an EPA well has been found to contain about 400 ug/L in the bedrock which contains 
arsenopyrite. Under reducing conditions, dissolution of HFO containing arsenic appears to be 
the most important control on arsenic concentrations. Ultimately the amount of arsenic found in 
groundwater in aquifers of this type will depend on the total solid phase arsenic in HFO, the 
extent of reducing conditions and the amount of dissolved sulfide which can precipitate soluble 
arsenic as well. Dissolution of HFO containing arsenic can result in ppm (>1000 ug/L) levels of 
arsenic in solution (Appelo, 2006). A recent USGS (2011) report for arsenic in wells in bedrock 
units of central Massachusetts indicates background arsenic concentrations exceeding 1,500 
ug/L. Given these fluctuations in background groundwater arsenic concentrations, a 
determination of the background to be used in the areas outside of the SHL will be based on a 
monitoring program that is instituted as part of the final remedy, and as agreed upon with 
USEPA and MassDEP. 

SAR Com111e11t 13: ectio11 6.3.1.1, Pnge 27: Tlze sixth bullet on this page speculates tlzat the observed 
vertical distribution of groundwater arsenic is due to processes mobilizing arsenic fro111 tlze nq111fer sands 
and 'infiltration of cleaner groundwater along the bedrock swfnce' n11d that this distribution is noted at 
ot/1er landfills. Please provide the relevant references to ot/zer ln11dfills wlzere this distribution /zns been 
observed. 

Response to SAR Comment 13: After reviewing the statements in the SAR, we do not have 
specific examples for distribution of arsenic beneath landfills. Therefore we will amend this 
section to note that this distribution was first noted by Harding ESE in 2002 in their 
Supplemental Groundwater Investigation. Further, we will include recent work by Dutch 
researchers who have described in detail arsenic distributions in groundwater beneath and in 
contact with peat layers. 

SAR Comment 14: ectio11 6.3.1.1, Pnge 27: The seventh bullet describes "the cap effect where waste 
nnd pent contact with infiltrating water ... . " This process is not clear ns given. It is expected tlznt tlze 
cap /zas eliminated infiltration through waste and peat above t/ze water table, while horizontal 
groundwater flow still results in contact of water with waste and peat where tlzey lie below tlte water 
table. Please clariji;. 

Response to SAR Comment 14: The text will be clarified as requested. 

SAR Comment 15: Section 6.3.1.5, Pnge 29: In this discussion of findings along the transect F-F', note 
t/zat the extent of elevated arsenic concentrations l1as not been bounded at the eastern end of this transect. 

Response to SAR Comment 15: Noted. 

SAR Comment 16: ection 6.3.4.2, Pnze 36: The first sentence in the first paragrap/z of tlzis sectioll 
states that PHREEQC2 was used to model the data from tlze column flushing experiment. Provide an 
appendix with the details of tlzis modeling effort as well as tlze details of any simulations, using 
PHREEQC2 or other codes, of tlze remaining experiments. 
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Response to SAR Comment 16: An Appendix with the requested information will be provided 
as requested. 

SAR Comment 17: ectio11 6.3.4.2, Page 37 n11d Fig 11 rc 45: Tl,e text in this section refers to Figure 45, 
which shows soil As concentrntion plotted against the As/Fe rntio from the same deptlz interval. The higlz 
value for the resulting correlation (R2 = 0.94) is taken as evidence that 'only iron is needed to explain the 
occurrence of arsenic i11 the solid phase.' 11zis argument appears to be offered in support of statements 
regarding arsenic sorbed onto hydrous ferric oxide (HFO) in tlze overburden as the primary source of 
arsenic to groundwater. The apparent strong correlation is due to the lack of independence of t/ze As/Fe 
ratio and the soil As concentration. A more persuasive approaclz would be a plot of As vs. Fe 
concentrations; however, when all of the available soil data from tlze profile samples are plotted, the 
correlation is poor (R2 = 0.02 but ranges from < 0.02 to > 0.9 when plotted by individual boring), 
suggesting that As/Fe ratios are spatially variable. 

Response to SAR Comment 17: This plot will be eliminated. Instead the spatial variability will 
be described. A better indicator of Pe control will be plolling the solid phase data with the 
groundwater data and literature values for HFO / As solids 

SAR Comment 18: ~eclio11 6.3.4.2, Pnge 37: Tlze report should show (e.g., in a table or appendix) tlte 
co-located soil nnd groundwater data that were used to determine this K,1. The low-conce1Ltrntio11 end of 
tlze data shown on Fig11re 46 may represellt a diffcre11l 111ecl11111is11L tlwn tlwt w11trulling As belzavior at 
the higher concentrations, as tlze low-concentratio11 portion of tl,e plot appears to have a steeper slope. 
Also, the linear regression tends to weiglzt t/1e lzigl1er-co11ce11 tmtion end. 

Response to SAR Comment 18: The estimate of K1 for the site is questionable due to the high 
uncertainty used to determine the K1.. Therefore the text will be revised to provide a discussion 
in terms of controls on arsenic solubility, but a K1 will not be determined. 

SAR Comment 19: ectio11 6.4.1, Page 39: The tlzird bullet states that "[A]rsenic in waste is always 
less than 25 mg/kg." Reconcile this value with other statements (e.g., ES, p. vii; p. 38, Sec. 6.4.1) tltat 
indicate waste contains As up to 60 mg/kg. 

Response to SAR Comment 19: Text shall be edited to read the highest waste As is 31 mg/kg. 
The 60 mg/kg is As found in peat. 

SAR Comment 20: Sectio11 6.4.2.2, Page 42: Tlie last parngraplz in tlzis section discusses studies thnt 
link biodegrndation of peat to arsenic 111obilizatio11 in Bangladesh and West India, noting tlzat the 
distribution of peat deposits and their ages " .. . correlate to some degree ... " with arsenic, and tlzat TOC 
concentrations are similar to the range of TOCs reported from SHL borings. Until more data nre 
available (e.g., t/ze ongoing carbon degrndation experiments), the solubility and reactivity of t/1e pent 
recovered from SHL is unknown; also, the age of SHL peat is unknown so its reactivity cannot be 
estimated by comparison to the Bangladeslz studies. 

Response to SAR Comment 20: Acknowledged, however the significance of this publication as 
an indicator remains. 
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SAR Comment 22: Fig11re 2 and Table 3: Note tlzat As in SHL-10-16 is shown as 495 ug/L (measured 
9/2/2010); however, when this well was re-sampled on 10/20/2010, tlze As concentration was 1090 ug/L. 

Response to SAR Comment 22: The table will be revised to note this for both sampling events. 

FFS Commeut 1: Executive Su11111inry, Page vii, 211 •1 pamgmph and Seel.ion 1.6.4, Page 13: Tlze report 
refers to reducing conditions found " .. . in areas up gradient and downgradient of tlze landfill." Provide 
documentation of the basis for the statement related to reducing conditions upgradient of the landfill. 
Monitoring well SHL-15, nominally an upgradient well, reports ORPs between -41 m V and +92 mV for 
the LTMP (an initial measurement in t/ze 2005 baseline round was -473.9 but tlzat appears to be an 
anomaly in comparison to successive rounds). Monitoring wells at AOC-32/43A are likely not 
hydraulically upgrndient of SHL. SHL-1 is located at tlze soutlzern end of the landfill but t/zis well is 
usually dry, and is not part of the LTMP. 

Response to FFS Comment 1: Further discussion concerning and supporting the statement that 
reducing conditions are present in the areas upgradient of the landfill, will be added. 

FFS Co111111e11t 2: Executive Sum, Pn~e iv, Last Bullet; Section 1.6.3, Pg 12; Sectio11 1.6.4, Pg 13, 4"' 
Bullet; Section 2.1,Pg 14, last Para: The text states: "Left w1111itignted, tlze arsenic flux to Plow Shop 
Po1Zd could accumulate to unacceptable levels" and lzas otlzer comparable lmzguage. Section 1.6.3 
summarizes the risk c/zaracterization included in tlze Draft RI for AOC 72, ns prepared by the Army. As 
detailed in EPA's letters of July 12, 2006 (transmitting the Expanded Site Investigation for Grove and 
Plow Slzop Ponds), October 2, 2008 (transmitting EPA ORD's Final Report on Arsenic Fate, Transport 
and Stability Study for the Red Cove Study Area), May 14, 2009 (Additional Work letter), April 29, 
2010 (comments on tlze AOC72 Draft RI) and August 18, 2010 (follow-up to Army's responses to 
con1111ents on tlze AOC72 Draft RI), tlze arsenic flux fro111 the landfill to Red Cove lzns already resulted in 
unacceptable risks and EPA does not concur witlz the risk conclusions ill tlze Draft RI. 

Response to FFS Comment 2: Acknowledging that the Army and EPA have not reached 
consensus on current risk levels, there is consensus that ongoing flux to Red Cove poses a threat 
to the environment and should be mitigated to the extent practicable. 

FFS Comment 3: Section 1.3, Page 3: In tlze 1,1 paragraph, last sentence, revise to rend 
" .. . concentrations, primarily arsenic, did :wt meet met risk-based performance standards ... " 

Response to FFS Comment 3: Edited as requested. 

FFS Comment 4: Sectio11 1.6.1, Pnge 9: The assertions regarding pre-landfill ground water flow 
patterns are speculative and are likely incorrect. The 1950 USGS 7.5 111inute map of tlte Ayer quadrangle 
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clearly shows a N-S band of wetlands along the western side of the area wl1icl1 is now capped. As shown 
on the map, the wetlands drnilled to tlze north via a surface water stream which is now buried by t/ze 
lm1dfill. Tlzese observations suggest that discharge was not to Red Cove nt that time, but ratlzer to the 
north. 

Response to FFS Comment 4: As shown on the map the wetlands were associated with a local, 
shallow flow regime fed primarily by the surrounding kame deposits and deeper flow was to 
the primary sink represented by the pond (and its predecessor stream). The wetlands likely 
were both gaining and losing, and even when gaining, only some groundwater would 
discharge while subsurface flow through the peat underlying the wetlands would have 
occurred historically allowing dissolved carbon to be delivered to and transported with 
groundwater. 

FFS Con11ue11t 5: Sectio11 2.2.2, Pnze 15: In order to ensure tlzat institutional controls prohibiting 
groundwater extraction within the i111pacted area can be adequately incorporated into the planned ESD or 
ROD Amendment, EPA urges the Army to initiate discussions with tlze appropriate parties within the 
Tow/I of Ayer inLrnediately. Army should also provide copies or web links to the referenced Subdivision 
Control Regulations, Board of Health well construction regulations, and Building Department 
per111itting regulations. ClarifiJ (1) whether the Board of Healtlz regulations only require the description 
of potential sources of contamination within 400 feet or prohibit installation of a well if t/zere is n 
co11tmllination source witlzin 400 feet a/Id (2) whetlzer the regulations provide instructions on where to 
fi11d information on sources of co11t11111il!atio11. In 11ddilion, lhe Arn1y slwuld provide a figure that 
includes tlze location of public water systems within the impacted area and that shows whether any areas 
within tlze impacted area are 400 feet or more beyond the location of public water systems. The figure 
should also illustrate whether all existi11g residences and commercial properties over tlze i111pacted area are 
within 400 feet of the landfill. EPA expects that tlze Army will work with the Town of Ayer to revise its 
well construction regulations to prohibit tlze use of groundwater within the i111pacted area and that the 
Army would supply tlze Tow11 with a lllap delineating tlze impacted area for inclusion in the regulation. 
EPA is willing to participate in tltese discussions. 

Response to FFS Comment 5: Comment noted. The Army will initiate implementation of 
institutional controls for this site. 

FFS Co111111e11t 6: _ ectio11s 2.4.2 .2 fllltl 2.4.2.3, Pnge 18, n11d Fi~11res 6 n11d 7: Sufficient information 
concerning the construction of tl1e rum,erical groundwater flow model was not available to allow a 
colllplete review. Provide details of tlze numerical groundwater flow model setup and inp11t parameters, 
as well as a detailed description of the current model construction, boundary conditions, 
parameterization, calibratio11, and supporting data. Alt/tough the current version of the model appears to 
better replicate hydraulic gradients in the immediate vici11ity of Red Cove than several of the previous 
versions, there still appear to be significant uncertainties in tlze ability of the model to simulate site 
conditions sufficient to adequately support remedial design. This uncertainty is demonstrated by the 
differences between the predicted and observed hydraulic gradients under parts of the landfill and what 
appears to be lack of discharge of particles moving under Plow Shop Pond in Figures 6 and 7. Therefore, 
care should be exercised in the use of tlze modeling results. It is reco111lllended that the model only be used 
to provide insight into potential differences in tlze flow field due to various remedial options and not be 
relied upon as a primary lil!e of evidence in remedial decisions. Tlze report should also provide some 
J11ensure(s) of tlze convergence of tlze calculations, so tlzat the acrnracy of the numerics (e.g., measures of 
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overall water balance, niaxi11n1111 lzead clzange nt tlze last iteration, etc.) can be evaluated. Outstanding 
comments on the model need to be resolved, nnd n teclznical session should be co11vened to reaclz consensus 
on the steps needed to improve the model. 

Response to FFS Comment 6: The development, calibration and refinement of the model has 
been reported in numerous reports to date, most recently the AOC 72 Remedial Investigation 
Report (AMEC, 2011) and the 2009 Annual Report (ECC, 2010). The latest revisions were 
focused strictly on the bedrock surface, integrating data from drivepoints, borings, and 
geophysical studies. The calibration to water levels and mass balance was largely unaffected 
relative to that reported previously, and therefore were not restated here. It should be noted 
that there is considerable uncertainty in the integration and interpretation of the field data as it 
comes from a range of sources with different levels of quality, and that the model is merely a 
tool for considering all available information. 

It also should be understood that the modeling results were not used as a primary line of 
evidence in remedial decisions, but were used to provide insight into potential effects on the 
flow field by various alternatives. 

FFS Comment 7: Section 2.4.2.4, Pg 19; Appendix B; Figure 8; Section 3.2.3, Pg 34-35: EPA zs 
uncertain whether the proposed groundwater contnin111ent and recirculation re11ledy is mi acceptable 
alternative. Alternative 3 proposes to replace tl1e cf.trrent wnter treatment system with more limited 
trent111ent and reinjectio11 beuentlz tlze landfill. Front n hydraulic perspective, rei11jection of nil of the 
extracted wnter would likely result i11 botlz reduction in plume capture by the extraction wells nnd, 
possibly, mz iJZcrense in the discharge of water to Plow Slzop PoJZd. Figure 8 does not demonstrate thnt the 
gr01mdwater is contained nt tlze north end of tlte landfill. Ill order to increase clean water flow beneath 
the landfill nnd maintain capture, extraction rates would need to be increased and only a portio11 of the 
treated wnter reinjected. In addition, reinjectio11 of treated water using wells is ofte11 relatively difficf.tlt 
and expensive to maintain due to well fouling and other issues. Fouling of tlze treat111ent systent 
components nnd the necessary O&M to keep things running properly, including equipment replncel/lent, 
appears to have been underestimated. 

Response to FFS Comment 7: Comment duly noted. Text will be revised to include a 
discussion of the aforementioned concerns with the issues identified in the proposed 
groundwater containment and recirculation remedy. 

FFS Comment 8: 'ection 2.4.3.1, Pnge 25: The FFS does not include an evaluation of a groundwater 
extraction system located upgradient of Red Cove to control discharge to the po11d in this area. The 
document does not clearly state the reasons for this exclusion but infers incompatibility witlz potential 
alternatives for the north plume, the need to upgrade tlze treatment plant, and other issues. 111 general, it 
appears tlzat tlte issues may be largely related to costs. Tlze report states that an extraction system at tlzis 
locatioll would capture water frorn tlze pond. This is nn issue for all extraction systems near surface 
water bodies and can be optimized through proper desig11. In addition, demonstration of a minor degree 
of capture of water from the pond is excellent evidence of the effectiveness of the sys tern in terms of plume 
control. An evaluation of this remedial alternative should be incorporated into tlze FFS. In addition, 
efforts should be made to assess a number of pumping locations and extraction rates wlziclt attempt to 
mini111ize extraction of pond water, wlzile achieving an effective lzydraulic barrier. 
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In addition, the elimination of groundwater injection due to concerns of crenting n "seepnge face" nenr 
Red Cove wnrrnnts additional discussion. Tlzis concern lzas merit, but the use of tire model to evnlunte 
injection may lead to inapproprinte conclusions. An evnluntion of this re111edinl alternative should be 
incorporated into the FFS. According to 'hard-data' (i.e., contoured synoptic water levels) presented on 
Figure 30 of tire Supplemental Report, flow-lines discharging to Red Cove originate in the vicinity of N6-
P1 and SHM-10-11. This region contains sigmficnnt buried former wetlnnds and wnste, and therefore 
mny be the origination point of flow lines which ultimntely discharge to Red Cove. As such, additional 
injection scenarios should be considered with injection points at a variety of locations between tlze cove 
and tlze upgradient "source area" in order to evaluate whether there is a location to inject whiclz causes 
the necessary hydraulic divide yet avoids creation of a seepage face. 

Response to FFS Comment 8: Your issues and points are noted, however as noted that the 
basis for screening out these alternatives is presented in Section 2.4.3.1, Page 25, 1s1 paragraph 
states "During the development process several technologies were screened out. No technologies were 
retained that could potentially have n negative impact on the geochemistry in Red Cove. As suc/z, 
previously considered alternatives such as groundwater extraction, groundwater reinjection, in-situ 
sparging, and chemical oxidation injections were not retained." Given these concerns as well as the 
others described in this section, these alternatives will not be retained for further evaluation. 

FFS Comment 9: ectio11 2.4.3.2, Pnge 26: Bwcl1 scale tests confirm tlzat ZVI cn11 be 11sed for arsenic 
removal fro/II groundwater, as has been observed for pilot- and field-scale applications. In general, 
reaction of groundwater with ZVI will 111ai11tnin reducing conditions and may lend to nlkaline pH 
conditions (i.e., pH>9) during ZVI corrosion within and downgrndient of the barrier 1/lnterinl. Tl1is 
elevated pH is unfavorable for adsorption of arsenic onto nq11ife1/scdi111e11t minerals and/or newly 
precipitated iron oxides, wlzic/z may counteract overall remedy objectives for the Red Cove disclzarge area. 
Tlze u11certninty associated with potentially unfavorable geocl1e111icnl conditions induced by Z VJ corrosion 
suggests t/zat flow containment or diversion is a 111ore appropriate strategy to mitigate plume discharge 
into Red Cove. 

Response to FFS Comment 9: There is data (Johnson, 2003; Nefte, 2008; and Ajes, 2004) that 
shows that ZVI under reducing conditions will result in slight increases in pH (6.8 to 7.5), 
decreases in alkalinity (about 25%) and decreases in Eh (-150mv to -231 mv). The permanence 
of these changes is unknown but certainly do not appear to significantly alter downgradient 
water quality compared to current conditions. Additionally, pH adjustment can be achieved by 
adding media (e.g. sand) after the ZVI to buffer the pH. The ability of the aquifer to buffer 
these constituents as they exit the ZVI or PRB will require monitoring to determine how long­
lived they are and to what extent they affect down.gradient water. The behavior of the ZVI 
under field conditions will be determined from planned pilot experiments conducted over 
longer periods of time. 

FFS Comme11t 10: Sections 2.4.3.3, Paze 28; Section 3.3.2, Paze 38; Section 3.4.1.2, Paze 40; Section 
3.5, I age 43 : A slurry wall keyed into bedrock is proposed for reduction of contaminated groundwater 
flux to Red Cove under Alternative B. Based on the existing data, this alternntive appears to be a viable 
approach. Tlze technology required for implementation exists and the deptl1s of emplacement are within 
the range of implementations at other sites. It is recommended that evaluations pe1fon11ed during 
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re,nedinl design slzould include co11siderntion of lzydrnulic grndients observed during periods of incrensed 
rec/znrge (e.g., sensonnl wet spring conditio11s) in ndditio11 to tlze wrre11t nssess111e11t of nvernge lzydrnulic 
grndients. This ,nny result i11 relntively 111i11or exte1lsions of tlze ,uni/ to i11sure plu111e control under 
various hydrologic scennrios. 

Response to FFS Comment 10: Comment noted. Seasonal hydraulic gradients will be 
considered, during the remedial design, if this alternative is advanced. 

FFS Co111111e11t 11: ection 3.2.3, Pnge 34: Re injection of water nt the proposed locations or in arens 
sou //1 of Red Cove could 1es11lt i11 so111e i11crense in flux of contnmi11nted wnter to the cove in the nbscJZcc 
of otlzer controls, such ns the slurry wnll (Red Cove Alternntive B) or extrnction nenr t/ze cove. If wnter 
injection is imple111ented in these nrens, t/ze slurry wall 111ny need to be extended somew/znt to prevent 
wnter migrntion to tlze po11d. However, ndditio11nl evnlunti011s wo11ld be needed to determine the most 
appropriate length for tlze wall 1111der this scenario. 

Response to FFS Comment 11: Comment duly noted. 

FFS Co111me11t 12: Appeudix C: The bnsis for tl1e costs nnd tlze nss11n1ptions used to develop the cost 
es timates should be provided with tlze Jlcxt revision of tlze FFS. 

Response to FFS Comment 12: Further description of th e basis for the costs and the 
assumptions used to develop the cost estimates shall be provided in revised FFS. 

FFS Co111111e11t 13: Appc11dix C, Tnble C-4: This table lzas n fomwl error i11 the cost colw1111s for 
Co11tingcn cy. T/1e actual Co11 tin ge11 cy cost is grossly u11derstated wliicl, illlpacts the overall cost of the 
altenzntive. Also, tlze Quantity aud U11it cost values for ln stallatio11 are oddly prese11ted in square feet 
rnt/1er tlza11 cubic yards a11d t/1e basis for tlie q11a11tity of 42,800 sq ft is not appare11t; i.e., it does not 
matclz with the bnrrier dimensions. The value 42,800 divided by the 400 foo t lengt/1 results i11 a sidewnll 
depth of 107 feet, ,uluc/1 rfoes not /Jlntch the dept/1 to bedrock or the nctual deptlz of the barrier, which is 
shorter thn11 the length of sheet piles needed to reacl1 bedrock. Tl1is value should be rev iewed and clarified 
or corrected. Tlie unit cost for iron is depeude11t 011 the type of iron used. Tlze source for tl1e cost of tl1e 
iron should be explained. The cos t for redevelop111ent of the PRB wall every five years nppears to be very 
low - less than 1 % of the stated original cost for iron. This cost should he reviewed and clarified. 

Response to FFS Comment 13: The table will be edited to provide clarification. 

FFS Co111111ellt 14: Appendix C, Tnblcs C-A nnd C-B: Tlze 1111it cost for iron is depeudent 0 11 the type of 
iro 11 used. Tlze source for the cost of the iron should be explnined. 

Response to FFS Comment 14: Supporting information shall be provided. 

FFS Com111e/lt 15: Appendix C, '/'(l/·1/e C-A: The cost for redevelop111ent of the PRB wnll every five yen rs 
nppears to be very low - less than 1 % of the stated origi,wl cost for iron. This cost should be reviewed and 
clnrified. 
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Response to FFS Comment 15: Costs for wall redevelopment included only conditioning to 
increase permeability, not replacement of the iron. The basis for the costs and items included 
will be further clarified in the cost tables and text. 
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Response to 24 February 2011 MassDEP Comments on 

December 2010 Army Draft Final Supplemental Groundwater and Landfill Cap Assessment 

for Long Term Monitoring and Maintenance - Addendum Report 

Shepley's Hill Landfill, Devens, MA 

Comme11t 1 - Section 5.0: The results from tl1e 2010 investigation provided significant new infon11ation 
concerning the topography of the bedrock surface in the vicinity of Nonacoicus Brook and the geometry of 
the overlying aquifer. Assuming this new interpretation can be confirmed (refer to Comment 9), these 
results indicate that the contaminant plume emanating from the landfill is confined in the area north of 
West Main street by a narrow bedrock valley that underlies Nonacoicus Brook, rather than the extending 
northward under the brook. The downgradient extent of the plume in the bedrock valley is less certain; 
however, it now appears that a significant portion of the plume may discharge into the brook along the 
reach extending downstream of the impacted groundwater sampled in wells located north of West Main 
Street. 

Response to Comment 1: Existing data suggests some of the plume enters the area of the 

wetlands and brook. However, to indicate that it enters and discharges to the Brook may not be 

accurate. Arsenic is found typically at 30 ft or deeper in the wells and given the elevation 

relative to the brook and wetlands it is discharging deep into the shallow bedrock or stream bed 

at 20 ft bgs. There is no evidence of elevated arsenic in stream water or sediments from the 

landfill water. While the shallow groundwater discharges to the stream based on elevations, the 

depth of the measurable As impacts are below the stream and are attenuated before discharge. 

Commeut 2 - Sectio11 6.3: MassDEP believes the conclusion that a "redox bowutnry" that causes 

arsenic in the contaminant plume to precipitate from solution into the aquifer matrix in the vicinity of 
Nonacoicus Brook is speculative" 

• Data that coHld confirm the presence of precipitated arse11ic in the aquifer nwtrix (e.g ., 
samples of aquifer solids) were not collected during the supplemental investigation. 

• Existing data are not sufficient to deten11ine groundwater flow directioJZs (horizontal and 
vertical) in the immediate vicinity of the brook. 

• 17ie suggested "counter flow" fro111 tlze north side of the brook is inconsistent wit/1 the 
interpretation that Nonacoic11s Brook is a groundwater divide. 

• The presence of non-impacted groundwater south of the brook, suggested by the water 
quality analysis presented here, could be interpreted to result from tlze laterally and 
vertically dis continuous character of tlze plume as it approaches t/ze brook. The situation 
in the brook and adjacent wetland may be similar to the situation in Red Cove, where 
contaminated groundwater discharges to irregularly distributed hot spots. Also, as 
indicated by tlze indicated by t/ze results from grou11dwater samples collected in wells 
SHM-06 and SHM-06A and wells SHM-05 and SHM-0SA, sharp plume boundaries are 
possible. 
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• While complex aud dy11a111ic groundwater flow patterns would be expected in the vicinity 
of the brook (e.g., transition from horizontal to vertical flow, lateral and vertical 
migration of flow lines due to seasonal variations and storlll events), a turbulent process 
t/zat could mix growzdwater from opposite sides of the brook sufficiently to redistribute 

oxygen and trigger precipitation of arsenic is unlikely in an aquifer where laminar flow 
at estimated velocities of less than 1 foot/day are predicted; and 

• Results from previously collected samples indicate tlwt a portion of the plu111e does 
discharge to Nonacoirns Brook; elevated concentratio11s of arsenic were reported in 
surface water and sediment samples collected from Nonacoicus Brook immediately 
downstream of t/ze expected phune discharge area. 

Rather than undertaking additional investigations to confi r111 or refute the redox boundary hypothesis, a 
technically uncertain effort given the complex hydraulic re{?ime in the vicinity of the brook, we would 
recommend that future remedial actions simply include provisions to 111onitor surface water quality in the 
portion of tl1e brook where groundwater discharge may occur and groundwater quality i11 tlte narrowest 
part of tlte underlying bedrock valley uenr temporary well SHM-10-08, where the plume would be 
e11countered if it extended significa11tly beyond tlze vicinity of ,uell SHM-10-17. These measures would 
provide data t/zat could be used to endure that the plume does not pose ,uwcceptable risks via swfnce 
water i11 the brook or growidwater that could be captured by t/1e MncPl1erson well. 

Response to Comment 2: 

• We believe that both groundwater modeling and bedrock topography show that 

flow is to the north and then to the west at the area of the brook. Flow in any 

other direction is not possible given well elevations and bedrock topography. 

• In terms of the process groundwater discharge at Nonacoicus Brook, use of the 

term "groundwater divide" is a better description of the process than "counter 

flow". However there is evidence of mixing with clean water entering the brook 

from upgradient. 

• With respect to the "discontinuous nature of the plume", we don't expect sharp 

plume boundaries and in fact don't agree with the use of the term plume to 

describe arsenic impacted water from the landfill. However, water in some of 

the wells is clearly less impacted by the landfill based on lower bicarbonate 

contents and higher sulfate contents. Landfill leachate tends to decrease sulfate 

and increase bicarbonate. 

• The flow characteristics in the vicinity of the brook (i.e. turbulent flow or laminar 

flow) are not the cause of the precipitation of arsenic from groundwater. Rather 

intrusion of landfill water into clean water or vice versa results in mixing of the 

waters due to diffusion and other factors. Water in front of the arsenic impacted 

water is not displaced as in piston displacement but mixes to an extent allowed 
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by porosity, flow velocities, etc. Even in the column studies many pore volumes 

are required to remove or add dissolved oxygen. Mixing of waters in 

groundwater aquifers is a common occurrence. 

• The elevated concentrations of arsenic reported in surface water and sediment 

samples downstream of the expected plume discharge area occurred due to 

historic discharge from Plow Shop Pond, not SHL. 

Comment 3 - Section 6.4.2.2: While the carbon source assessment results indicate that the peat layer 

that underlies the landfill is a significant source of dissolved carbon in groundwater, the suggestion that 

it -was a carbon source long before the landfill was created is doubtflll. The pre-construction site 

topography indicates that the associated wetland was a groundwater discharge area into which 

groundwater discharged and flowed northward in a stream, rather than groundwater recharge area from 

which irnpacted water flowed downward into the underlyiHg aquifer. Thus, the peat did not become a 
source of dissolved carbon or other groundwater contamination until it was buried by construction of the 

landfill. In addition, as shown in Figure 6, elevated conce11trations of arsenic appear in groundwater 

hundreds of feet upgradient of the peat, indicati11g that co11ditio11s not attributable to the peat contribute 

substantially to the formation of the contaminant plume. 

Response to Comment 3: The speculation that groundwater discharged to wetlands is an 

incomplete picture of the wetlands and underlying peat. As shown on the USGS topographic 

maps the wetlands were associated with a local, shallow flow regime fed primarily by the 

surrounding kame deposits and deeper flow was to the primary sink represented by the pond 

(and its predecessor stream). The wetlands likely were both gaining and losing, and even when 

gaining, only some groundwater would discharge while subsurface flow through the peat 

underlying the wetlands would have occurred historically allowing dissolved carbon to be 

delivered to and transported with groundwater. The most complete boring logs through the 

peat area (SHM-10-14) encountered the top of the peat layer at approximately 215 feet elevation 

and the bottom of the peat at approximately 195 feet elevation. The groundwater elevation at 

SHM-10-14 was measured at approximately 216 feet elevation. As the peat is assumed to have 

underlain the wetlands and given the similarity in elevation of the top of the peat and the 

groundwater, it can be assumed that the former wetlands was both gaining and loosing as the 

groundwater elevation temporally fluctuated. 

The peat on Figure 6 is shown only where encountered in borings in that line of section. Peat is 

associated with the pre-landfill wetlands. A comparison of the location of the wetlands on the 

USGS topographic maps with the arsenic distribution shown on SAR Figure 55 is a clear 

demonstration of the relationship. 

Given the weight of evidence, the pre-existing wetlands and underlying peat caused arsenic 

mobilization prior to emplacement of the landfill. While we cannot know to what extent this 

occurred, there is little doubt it occurred. The scientific literature for similar peats and wetlands 
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effect on reducing conditions in New England are well documented and only the rarest of peat 

deposits would not cause reducing conditions. Ignoring this contribution would contradict 

well-established scientific knowledge. A list of documents and supporting literature will be 

added to the revised SAR. 

As far as carbon degradation is concerned, there is no doubt that age affects carbon production 

and metabolism. However, similar aged peat deposits (13,000 to 30,000 years) still produce 

methane and carbon dioxide. The discovery of peat effects on arsenic mobilization in 

Bangladesh establishes a clear indicator of the potential of this source of carbon in mobilizing 

arsenic. 

To suggest that the peat was not a source of carbon is incorrect. Peat forms due to accumulation 

and degradation of organic matter wherein accumulation gradually exceeds degradation due to 

slow degradation generated under anaerobic conditions. This means that in order to have peat, 

anaerobic conditions had to exist. Therefore, reducing conditions would have mobilized arsenic 

prior to emplacement of the landfill. The landfill exacerbated the condition. The literature on 

this subject is exhaustive and will be summarized in the revised SAR. 

Finally while we do agree that the landfill is contributing to the reducing conditions, it also 

needs to be acknowledged, given the weight of evidence, that the underlying peat is a 

significant contributor to the reducing conditions. 

Comment 4: Figures 2, 3, and 29 should identify the locntions of borings SHM-10-05 and SHM-10-09. 

Response to Comment 4: The figures will be modified to identify the boring locations. 

Comment 5 - Figure 6: The verticnl distribution of arsenic nt boring SHM-10-24 should agree with that 
showing in Figure 11, and the interpreted exte11t of the arsenic plume north of borillg SHM-10-18 should 
be consistent with tl1e northward distribution of iron, 111anganese, and ORP shown in Figures 12, 17, 20, 

and 21. 

Response to Comment 5: The figures will be updated as necessary for consistency. 

Comment 6 - Figure 17: The manganese results from bori11g SHM-10-24 should be integrated into this 
cross-section (e.g., refer to Figure 20). 

Response to Comment 6: The results will be included in the cross-section. 

Co111111ent 7 - Figure 25, Figure 6: The verticnl ORP distribution nt boring SHM-10-24 should agree 

with that shown in Figure 21. 
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Comment 8 - Figure 55: Should show that the arsenic plume extends beneath West Main Street to 

Nonacoicus Brook. 

Response to Comment 8: The figure will be updated as necessary. 

Comment 9 - Attachment A: The bedrock depths shown in Figure 29 are inconsistent with the 

information presented in the logs for borings SHM-10-02, SHM-10-0SA, and SHM-10-09, where 

groundwater profiling reached significantly greater depths than shown in Figure 29. The report should 

include a defensible explanation or a more reliable drilling method should be use to confirm the 
interpretation presented in the report. Similarly, the report slzould explain why well screens were not 

placed in borings SHM-10-02, SHM-10-04, and SHM-10-09 across the depth intervals proposed in 2010 

based on the groundwater profile borings. 

Response to Comment 9: The borings SHM-10-02, 10-05A and 10-09 were installed with a direct 

push drill machine which does have several limitations when determining depth to bedrock. 

While the drilling method was helpful for vertical profiling, direct push drill strings are subject 

to significantly more bending off vertical during deep probing work. With boring SHM-10-02, 

the sampler refusal occurred at a depth of approximately 78 feet below grade surface (bgs), 

corresponding to an elevation of approximately 142 feet above mean sea level, consistent with 

the plot of Figure 29. It is noted that the probe for SHM-10-02 achieved a depth of 102 feet bgs. 

We speculate that the drill string bent and/ or was able to penetrate into saprolitic rock resulting 

in the deeper refusal depth. Boring SHM-10-09 encountered string advancement refusal at a 

depth of approximately 70 feet bgs and larger diameter casing refusal at a depth of 

approximately 60 feet bgs. Using the 70 foot refusal depth, this corresponds to a refusal 

elevation of approximately 164 feet bgs, consistent with the bedrock contour elevation 

presented in Figure 29. The surface elevation of boring SHM-10-09 is approximately 200-215 feet 

above mean sea level and the boring refusal depth was approximately 65 feet bgs, 

corresponding to a rock elevation of approximately 135 to 150 feet above mean sea level, 

consistent with Figure 29. 

Language will be added to the SAR related to the uncertainty of bedrock depth confirmation 

using direct push drilling methods. The SAR will be revised to explain the placement depths of 

well screens for these borings. Well screen depths were adjusted in the field based on the results 

of the field As profiling results, which at times differed from the expected depths proposed in 

the 2010 scope of work. 

Comment 10 - Attachnze11ts D, E, and F: To minimize paper volumes in the future, please use CDs or 

DVDs to submit laboratory reports. 
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Response to Comment 10: Comment duly noted. This request will be included 111 future 

document distribution lists to ensure its execution. 



Response to 24 February 2011 MassDEP Comments on 
December 2010 Army Draft Final Focused Feasibility Study 

Shepley's Hill Landfill, Devens, MA 

Co111111e11t 1 - Section 1.6: As explained in separate comments on t/ze Supplementnl Assessment Report 

Addendum, MnssDEP does not accept the following conceptunl site model nssulllptions: 

A. Peat and associated wetlnnds tliat underlie that landfill were historic causes of arsenic 

mobilization: USGS topographic mapping (Ayer 7.50 minute quadrangle, 1951) indicated t/zese 
features were located in groundwater disclzarge areas prior to constntction of tlze landfill; 

t/zerefore, they did not became [sic] a source of dissolved carbon or other groundwater 

contamination until buried by constntction of the landfill (also refer to Section 2.0 of Appendix 

A). 

Response to Comment 1-A: As shown on the map the wetlands were associated with a local, 

shallow flow regime fed primarily by the surrounding kame deposits and deeper flow was to 

the primary sink represented by the pond (and its predecessor stream) . The wetlands likely 

were both gaining and losing, and even when gaining, only some groundwater would 

discharge while subsurface flow through the peat underlying the wetlands would have 

occurred historically allowing dissolved carbon to be delivered to and transported with 

groundwater. 

B. A "redox boundary" that causes arsenic in the containment plu111e to precipitate from solution 

into tlze aquifer matrix prior to discharge to Nonacoicus Brook: the datn obtai1Led during the 

supplemental site assessment were not sufficient to demonstrate that such a boundary exists, and 
alternative hypotlieses could explnill t/ze observed arsenic distribution (e.g., as observed in Red 

Cove, complex and dynamic flow paths ill the vicinity of the brook that could not be resolved with 

the data obtained during tlze supple111ental assessment). As noted in the co1111uents on the 

supplemental site assessment addcnd11111, the question of w/zet/zer or not a red ox boundary exists 
need not be answered to support future rellledial actions because bot/1 conditions (precipitation to 

aquifer and discharge to brook) can be addressed by i111pleme11ting a 111onitoring program tlzat 
includes periodic sampling of swface water and sediment ill Nonacoicus Brook and periodic 

salllpling of groundwater in tlze underlying aq/.llfer. 

Response to Comment 1-B: The comments are noted. In general we agree that a clear redox 
boundary was not delineated. We will modify the SAR accordingly. It is also true from the DPT 

work that: 

1.) Clear identifiable changes in water chemistry did occur in some of the DPT points to 
the north and west. These will be described more clearly in the SAR. 

2.) The delineation to the east is not clear and the SAR will acknowledge this. 
3.) The bedrock study provides very good evidence that discharge will be prevented 

from moving under the brook and to the north. 
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Mixing with water from the north and east will provide an abrupt change in redox chemistry 

which will have the effect of precipitating iron and arsenic. This process is the reason that 

elevated arsenic has not been observed in the brook or at the McPherson Well. 

C. Arsenic flux to Red Cove likely preceded construction of the lnndfill: this assumption is 

speculative; conditions prior to the constntction of the landfill were not determined during tlte 
supplemental site assessment. 

Response to Comment 1-C: We believe that the weight of evidence supports the fact that the 

pre-existing wetlands and underlying peat also caused arsenic mobilization prior to 

emplacement of the landfill. The scientific literature for similar peats and wetlands effect on 

reducing conditions in New England are well documented and only the rarest of peat deposits 

would not cause reducing conditions. Ignoring this contribution would contradict well­

established scientific knowledge. A list of documents and supporting literature will be added to 

the revised SAR. Given these facts and the site conditions, while we cannot know to what 

extent the pre-existing wetlands and underlying peat caused arsenic mobilization prior to 

emplacement of the landfill, there is no doubt it occurred, and therefore respectfully disagree 

and request that the State reconsider its position in light of these facts and supporting literature. 

Co111111e11t 2 - Section 2.2.1: The reca11u11endntion to clnssiji; t/ze site-i111pncted Potentinlly Productive 
Aquifer (PPA) as n Non-Potentinl Drinki11g Wnter Source Aren (NPDWSA) is iHconsistrnt 'With the 
stnte's grou11dwnter clnssificntion nppronc/1. Although, ns noted here, portions of t/ze PPA 1/leet tlte 
defi11ition of n Potentinl Drinking Water Source Aren PDWSA nnd portious of the PPA hnve been 
desig1tated ns n NPDWSA, tl,e datn abtnined during t/ze supple111wta/ site nssessment indicate that tlte 
site-impacted nren is lzydrnulicnlly c01mecled to nnd pnrt of the Zone II nren associated with t/ze 
MncPlzerson Well. Thus, these results i1tdicnte tlznt some or nil of the impacted nrea is pnrt of n Current 
Drinking Wnter Source Aren thnt sl1011ld ,wt be clnssified ns n NPDWSA (refer to 310 CMR 40.0932). 

The concern thnt it mny not be feasible to meet the applicable groundwnter standnrds should not be 

addressed by cltnnging the groundwnter clnssificntion to justiji; less conservntive cleanup stnndnrds. 
11lstend, in nccordance with CERCLA, tlze npprapriate npproach wizen it is ,wt fensible to nttain nn ARAR 
is to prepnre n Technicnl lnzprncticnbili ty sub111ittnl that denwnstrntes it is not fensible to nchieve the 

ARAR of concern and develop nn acceptable alternntive cleanup npproncli with the regulntory ngencies 
(refer to Sunminry of Key Existing EPA CERCLA Polices far Groundwnter Restorntion, OSWER 

Directive 9283.1-33, June 29, 2009). However, before decidin~ to seek n TI Wniver, MnssDEP 
recommends that tlie Army confer witlz regulaton; ngencies and other stnkelwlders to assess tlze bounds of 
"rensonnble timeframe" for tlze specific co11ditio11s nt the site. CERCLA provides considerable flexibility in 
determining what is reasonable; with sufficient exposure pntlrway controls nnd oversight, n reasonnhle 
timeframe might be long enougl1 to nclzieve groundwater ARARs at this site. 

Response to Comment 2: We stand by our recommendation to classify the PPA beneath and 
downgradient of SHL as a NPDWSA, which we believe is not only appropriate but consistent 
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with the MCP criteria and policy for determining NPDWSA (i.e., the area in question, including 
the areas shown as Potentially Productive Aquifer (Medium Yield) per MassGIS guidance are in 
fact NPDWSA by definition, as indicated below). Review of Groundwater Use and Value as 
part of this remedy is consistent with CERCLA guidance (OSWER Directive 9283.1-09); 
reclassification is not requested "to justify less conservative cleanup standards" as asserted by 
MADEP. 

We further disagree with the MADEP assessment that "portions of the PPA meet the definition 
of a Potential Drinking Water Source Area PDWSA" as defined in 310 CMR 40.0006 (i.e., the 
groundwater is witlzin 500 feet of a public water supply distribution pipeline and not located 
within a local Aquifer Protection District ). Therefore, the WSC-97-701 policy for determining 
NPDWSAs within PP As would apply and the criteria for defining NPDWSAs within a PP A 
based on land use and the 100 acre rule also applies to this site. At present, the area of the 
landfill (approximately 84 acres) contiguously bounds to the north approximately 13 acres of 
land used as a warehouse industrial park (defined as Urban Transportation land in WSC-97-701 
and already classified as a NPDWSA), in addition to approximately 37 acres of commercial land 
on the north and south side of West Main Street, also designated as a NPDWSA. This total area 
measures approximately 134 acres in size, thereby exceeding the 100 acre minimum size 
outlined in WSC-97-701. An area measuring approximately 9.6 acres of wooded land is situated 
immediately north of SHL, to the west of the Urban Transportation land and to the east of the 
West Main Street commercial land. Per Example 4.3 of the WSC-97-701, this wooded area, 
surrounded by NPDWSA lands to the east, west and north, and the SHL to the south, should 
also be deemed a NPDWSA per MassDEP policy. As stated in WSC-97-701, Section 3.2, "Waste 
Disposal is not included in the NPDWSA definition. However, because of the 100 acre rule, 
landfills and sewage lagoons that are less than 100 acres in size and are surrounded by other land 
uses that meet one or more of the NPDWSA criteria will automatically be included in the 
exemption from meeting GW-1 standards." 

The MADEP assertion that because the site is hydraulically connected to the Zone II area and 
thus part of a Current Drinking Water Source Area is incorrect per 310 CMR 40.0006 (i.e. the 
Impacted Area is not within the Zone II for a public water supply; not within the Interim 
Wellhead Protection Area for a public water supply; not within the Zone A of a Class A surface 
water body used as a public water supply; and not within 500 feet of a private water supply 
well). The Zone II area has NOT been impacted by groundwater from SHL, as documented by 
the extent of As impacts outlined in the SAR report. Further the suggestion that the mere 
hydraulic connection of a potential NPDWSA to a Zone II as the basis for dismissing the 
MassDEP WSC-97-701 guidance is inconsistent with past MassDEP precedent and present 
MassDEP aquifer designation in this location (i.e., both the commercial land strip along West 
Main Street and the warehouse park northeast of SHL are mapped NPDWSAs). 

Comment 3 - Alternative 1 (Extraction and Treatment): If the existing extraction system is not 
expected to stop the migrntion of contmninated groundwater from the landfill by fully capturing or 
containing the containment plume, this alternative should include enhancements (e.g., additional 
extraction wells) that would fully capture and/or contain tlze plume. 

Response to Comment 3: The effectiveness of this remedy is evaluated annually in the Annual 
Report -S/zepley's Hill Landfill and Trent111ent Pinnt Long-Term Monitoring and O&M Services by ECC 
and was further explored in the 2009 Remediation System Evaluation and Green Remediation 
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Evaluation by GeoTrans. The 2009 Annual Report concludes that the ATP contains the majority 
of arsenic mass being mobilized by landfill-induced 'reducing conditions, and therefore, the 
system is considered to be operating as designed. If selected, implementation of this remedy 
would include evaluating recommendations and data from these reports to optimize the 
effectiveness of the remedy. 

Comment 4 -Alternative 2 (Monitored Natural Attenuatio11): 

• The performance of this alternative would essentially be equivalent to the first remedy implemented at 
the site, which was determined to be inadequate, and the subsequently implemented contingency remedy 
is expected to be more protective of human health and environment and timelier in achieving compliance 
with ARARs than a MNA remedy. Consequently, MassDEP recommends tlwt this alternative be deleted 
from the feasibility study. 

• If this alternative is retained, it should include performance of a comprehensive investigation 
sufficient in scope to demonstrate tlze existenr.e and Pjfectiveness of t/,e redo.:r bo11 ndary assumed to exist 
adjacent to Nonacoicus Brook, or include a long-tern1 111onitoring component that could be used to 
confirm that impacts to surface water, sedi111e11t, and groundwater in and under NoHacoicus Brook nre 
not significant or otherwise address those i111pacts (refer to Comment 1). 

Response to Comment 4: It is acknowledged Lhal Lhis alternative would include a robust 
monitoring program for a period of several years to demonstrate the effectiveness of this 
remedy and continue elevated monitoring as necessary. The monitoring results would be 
evaluated at a minimum of every five years within the Five Year Review process. As part of the 
Five Year Review Process the results will be assessed to determine whether changes in the 
monitoring (i.e., increased frequency and/ or locations) or contingency remedial measures 
should be considered. Language will be added to the FFS to further describe this aspect of the 
alternative. 

Com111e11t 5 - Alternative 3 (Extraction a11d Recirculation): If this alternative is not expected to stop 
the migration of contaminated groundwater from the landfill by fully capturing or containing the arsenic 
plume (as indicated by Figure 8), tl1rn it sho11ld be enhanced sufficiently (e.g., additional extraction nnd 
injection wells) to fully capture and/or contain tlie plume. 

Response to Comment 5: As noted in the FFS, further investigations are required to evaluate 
the effectiveness and design of this remedy and would be addressed in the Remedial Design if 
this alternative is selected. While we recognize this weakness, we believe it appropriate to retain 
this alternative for comparison to the other proposed alternatives. 

Com111e11t 6 - Alternative 4 (Permeable Reactive Barrier): As noted in Section 2.4.2.5., previous 
studies indicate that ZVI would not weaken the reducing power of influent groundwater. Further, based 
on the results from site-specific column study results (Appendix B), a ZVI PRB migl1t strengthen tl1e 
reducing power of groundwater, potentially enhancing the mobilization of arsenic mzd otl1er metals north 
of the landfill. Consequently, Alternative 4 should be eliminated fro111 consideration unless it can be 
modified to treat the reducing condition along with reducing arsenic conce11trations. 

Response to Comment 6: The comments are noted and similar concerns are presented in the 
Draft FFS. The purpose of the wall is to remove arsenic in groundwater flowing from the 
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landfill. There is data (Johnson et al., 2003; Naftz, 1999; and Zolla et al, 2007) that shows that 
ZVI under reducing conditions will result in slight increases in pH (6.8 to 7.5), decreases in 
alkalinity (about 25%) and decreases in Eh (-150mv to -231 mv). The permanence of these 
changes is unknown but certainly do not appear to significantly alter downgradient water 
quality compared to current conditions. Additionally, pH adjustment can be achieved by 
adding media (e.g. sand) after the ZVI to buffer the pH. It is also necessary to understand that 
reducing conditions exist outside of and downgradient of the landfill, that affect the fate and 
transport of arsenic. The ability of the aquifer to assimilate these parameters downgradient of 
the ZVI or PRB will require monitoring to determine how long-lived they are and to what 
extent they affect downgradient water. The behavior of the ZVI under field conditions will be 
determined from planned pilot experiments conducted over longer periods of time. Given this 
understanding and that the purpose of the FFS is to point out the strengths and weaknesses of 
alternatives selected for detailed evaluation, the alternative will be retained. 

Comment 7 -Alternative 5 (Reconsolidatiou): 
• S/zorter clean up times and further reduction of groundwater impacts due to pent nnd upgrndient 
waste might be possible if a portion of the wetland area that existed beneath the north side of tlze landfill 

prior to constructioll could be restored to function as 11 disc/wrge 11rea. Assu111i11g rnpid precipit11tioll of 

11rsenic fro111 groundw11ter upon contrnct with oxygen11ted surf11ce water, it lllight be possible to design 11 

restored wetland tlwt would capture 11rse11ic mther than mobilizing 11rsenic within tlze underlying 11quifer. 
Such 11 design would 11lso be expected to substnntially reduce t/1c currently projected restoration 

intcgmting this component into tlzis altern11tive should be considered. 

• In 11ccord11nce with the st11te solid w11ste regul11tions, slopes on the piggy-b11ck cell should f111/ within 

the rnnge of5 to 33 percent [310 SMR 19.112(2)]. 

Response to Comment 7: The option to restore the wetland in the north side of the landfill was 
mentioned in this alternative and would be addressed during the Remedial Design phase of the 
alternative, if selected. However, concerns that the ability of the wetlands to help mitigate the 
reducing conditions, discussed in the response to Comment 1, would be an issue with a 
constructed wetlands alternative. Additionally, there is the strong likelihood that constructing 
a wetland may create an ecological receptor for arsenic that precipitates in the wetland, 
resulting in an increase in risk. 

T~e slopes on the piggy-back cell will be noted in this alternative. 

Comme11t 8 - Red Cove Alternative A (Containment Wall a11d PRB): As ,wted in Section 2.4.3.2, 
Z VI would not weaken the reducing power of the groundw11ter p11ssing tlzrough the PRB, maint11ining or 
enlwncing the potentinl for mobilization of arsenic in the portion of t/1e 11quifer between tlze PRB 11nd Red 
Cove, 11nd it would not reduce concentrations of a11111wni11 discharging to Red Cove. Further, the column 
study results (Appendix B) indicate tlzat a ZVI PRB 111iglzt strengthen tlze reducing power of influent 
groundw11ter, potentially enlz11ncing tlze 11wbiliz11tion of 11rsenic 11nd other met11ls e11st of t/ze lnndfill . 
Consequently, Altenwtive A slwuld be eliminated from considemtion unless it can be modified to trc11t 
the reducing condition and 11ddress tlze cont11in111ents of concern. 

Response to Comment 8: Please see the response to Comment 6. 
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Commwt 9 - Figure 2: USGS topographic mappi11g (Ayer 7.5- minute quadrm1gle, 1951) illdicated that 
t/ze topography presented here does not represent pre-landfill conditions. 

Response to Comment 9: As noted this figure was obtained from the accepted Shepley's Hill 
Landfill Supplemental Groundwater Investigation dated 2/11/2002. The Ayer 7.5-minute 
quadrangle map from 1951 will be included in the revised FFS. 

Comment 10 - Figure 3: Available groundwater data (e.g., Figure 4) indicate tlzat the plume limits 
depicted here slzould extend northward to Nonacoicus Brook. 

Response to Comment 10: Figure 3 and Figure 4 will be modified to include consistent data in 
both figures. 

Comnzent 11 - Table 1: Table 1 should list Massachusetts Drinking Water Standards and Guidelines 
(310 CMR 22.00). 

Response to Comment 11: Table 1 will be modified to include the Massachusetts Drinking 
Water Standards and Guidelines (310 CMR 22.00). 

Com111e11t 12 - Table 2: MassDEP reco111111e11ds deletion of tl1is table; there are mu11erous errors and 
inacrnracies, and tlze level of detail provided by Table 1 is sufficient for the purposes of the report. 

Response to Comment 12: Sovereign respectfully requests that the MassDEP advise us of the 
proper corrections required to Table 2. Based on the corrections required a decision with the 
BCT can made on whether to delete this table or not. 
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Response to February 18 2011 PACE Comments on 
December 2011 Army Draft Final Supplemental Groundwater 

and Landfill Cap Assessment for Long Term Monitoring 
and Maintenance - Addendum Report 

Shepley' s Hill Landfill, Devens, MA 

1) As shown on the attached map, the study area is near and/ or partially within an Area of 
Critical Environmental Concern (ACEC), a Potentially Productive Aquifer (PPA) and the 
Zone II of the MacPherson water supply well. We believe that the boundaries of each of 
these areas need to be shown on appropriate figures in the report, and that the relevance 
of these areas to the study need to be discussed. In particular, the report should state 
whether or not arsenic concentrations attributable to the landfill are present in either the 
PPA or the Zone II at concentrations above Maximum Contaminant Levels (MCLs). If 
landfill-related MCL exceedances occur in the Zone II, then the report's conclusion in the 
Executive Summary and Section 9.0 that "arsenic impact to the MacPherson well is not 
anticipated" should be revised . 

Co111111e11t: A MassGIS map will be added to tile report, nnd n discussion presented. Presently, 
there is no evidence that t/ze arsenic impacts to groundwater related to SHL extend to tlze 
MacP/zerson Well. The groundwater sampling results associated witl1 t/ze most downgradieut 
locations, w/zich include points SHM-10-02, SHM-10-03, SHM-10-04, aud SHM-10-08, do not 
show elevated As concentrations. Survey location data indicates t/zat tl1ese wells arc located within 
a lziglz yield acquired, but not witlzin tl1e boundary of tlze MacPlzerson Z one I1. 

2) Well locations shown on Figure 3 are not consistent with those shown on Figure 5. For 
example, SHM-10-21 is shown south of SHM-10-19 on Figure 3 and west of SHM-10-19 on 
Figure 5. Also, SHM-10-10 is shown west of SHM-10-19 on Figure 3 and south of SHM-10-
19 on Figure 5. The relative location of these wells is critical to the interpretation of site 
data. In the preparation of our comments we have assumed that Figure 3, which shows 
the locations of the transects, shows the correct well locations. 

Com111,ml: The Figure will be revised and re-issued. 

3) Transect A-A' (Figure 6) contains several inaccuracies that affect the conclusions drawn 
from the figure. The 445 parts per billion (ppb) arsenic value at SHM-10-16 (64 foot depth) 
is shown in blue, indicating a concentration of less than 100 ppb. This value should be 
shown in green, and the yellow area that terminates at SHM-10-24 should begin at the 64-
foot depth of SHM-10-16 rather than below the 74-foot depth. The effect of these 
corrections is that the center of mass of the arsenic plume travels a more horizontal path 
than that currently shown in Figure 6. 

Coi 11111e11l: The Figure will be revised and re-issued. 
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4) Transect A-A' (Figure 6) shows yellow and green areas in the upper portions of the SHM-
10-12 and SHM-10-15 borings, indicating lower arsenic concentrations at arid near the 
groundwater surface. Low arsenic concentrations at the groundwater surface are cited as 
supporting evidence for the report's contention that the landfill is not the source of 
arsenic. However, what data support the delineation of these areas as being low in 
arsenic? At both borings, no samples were taken in the areas shown in yellow and green. 
Because the study is lacking data at these elevations, we believe it is more accurate to 
show these areas with no coloration (i.e., in white, similar to Figure 18). 

Comment: The Figure will be revised and re-issued. With regard to Transect A-A - 10-12 and 
10-15, tlze first sa111ple intervals at the water table (which, are about 10 feet below the top of water) 
contained elevated As. The contours were drnwn to interpret the plume at the top 10 feet of the 
water table. The con111ie11t is correct in t/wt there are no data to confirm lower impacts at shallower 
depths. It may be assumed that the impacts at the top of tlze water table are lower in concentration. 
Tlzat said, an equal argument cm1 be 111ade opposite that. To be conservative, we will revise impact 
cross section Figure 6 to slzow tlze red zone extending upward to the water table swjace. 

5) Spot checks indicate that the depth to bedrock shown on several transects appears to be 
lower than that indicated on the boring logs . For example, transect A-A' (Figure 6) 
indicates that bedrock occurs nearly 30 feet below the deepest soil sample taken at SHM-
10-14; however, the corresponding boring log indicates bedrock was found 10 feet below 
the deepest sample. At SHM-10-15, Figure 6 indicates that bedrock is found 15 feet below 
the deepes t sample, while the boring log indicates bedrock only one foot below the 
deepest sample. For borings SHM-10-17 through SHM-10-27, Section 3.3.3 indicates that 
these points were advanced to refusal. However, several of these borings are shown on 
the transects as terminating well above bedrock. For example, Figure 6 shows over 10 feet 
of overburden beneath the bottom sample taken at SHM-10-24. Comparison of the SHM-
10-24 area bedrock elevation shown on Figure 6 with that shown on Figure 29 indicates 
good agreement with the documented refusal depth, but poor agreement with the bedrock 
depth shown on the transect. We offer similar comments for the overburden shown 
beneath other wells (e.g., SHM-10-18 on Figures 6 and 7). We request that these and other 
locations be checked and that the transects be modified to better reflect the current 
understanding of bedrock elevation. This is an important consideration because, as stated 
in Section 6.3.1.3 of the report, the bedrock surface appears to control arsenic migration. 

Conu11ent: There is some discrepancy with bedrock refusal depths with tlze direct push adva!lced 
work due to the nature of the t,uo-stages of probe work. Profiling was completed by 52C2 advan cing 
narrow diameter drive points. Temporary wells were installed later by GeoSearclz using larger 
diameter tools to install tlze temporary well. In many cases, GeoSearc/1 encountered refu sal at 
shallower depths titan 52C2. Tlzere are tlzree explanations for tlzis - tlze first that tlte larger 
diameter tools fro111 GeoSearc/1 could not advance through tlze till zones above t/1e rock. Tlzc second 
is that the 52C2 narrower diameter tools did not advance on true vertical, so t/ze dept/1 to refusal 
could be nrtificially deeper. The third is that tlze uarrow diameter 52C2 tools may have also 
penetrated tlze saprolitic rock and tl1e dept/1 to the rock surface is shallower tlzan denoted. Tlze on ly 
way to veri.fiJ absolutely is tlzro11gh rotosonic advance111ent and visual coring/confir111ntion of rock. 
Tlzat said, tlze DTR 011 all boring logs, cross sections a11d rock maps will be verified and 
crosschecked. 
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6) We request that bedrock elevations be added to those transects that are currently lacking 
this information (e.g., Figures 8, 9, 14, 15, etc.). Approximate bedrock elevations should be 
readily obtainable from boring logs and/ or from Figure 29. 

Com111ent: We will revise and add this information accordingly. 

7) The selection of wells for inclusion in transects A-A' and B-B' (Figures 6 and 7, 
respectively) is puzzling. Why was well SHM-10-24 chosen instead of SHM-10-17, which 
lies closer to the line of cross-section? Data from SHM-10-17 indicate that it is closer to the 
center of mass of the arsenic plume, which would seemingly allow more accurate 
conclusions to be drawn. The inclusion of SHM-10-16 in both cross-sections is less 
questionable because other new wells are not located nearby; however, this well appears 
to be east of the center of mass of the plume. Previously-installed well SHM-05-40X, 
located northwest of SHM-10-16, is further from the landfill than SHM-10-16 but appears 
closer to the plume's center of mass. Arsenic concentrations over 4,900 ppb were found at 
SHM-05-40X in 2008. Incorporation of recent data from SHM-05-40X would provide a 
more accurate picture of the configuration of the arsenic plume, while use of the SHM-10-
16 data results in the misleading depiction of a zone of lower arsenic concentration 
downgradient of the landfill. 

Co1111ue1Ll: Figures 2 and 3 will be revised to show the orientation of the original cross-sections. 
The conditions reflected by SHM-10-17 are shown in cross-sections D-0' nnd F-F'. We would not 
recom111end the inclusion of SHM-05-40X, since they are reported ns "total" nnd not "dissolved" 
concwtrntions, nnd represent conditions nt an isolated sampling dept/1 of 32-34 feet below ground 
surface. Tl1e ill tent of these cross-sections was to provide n snapshot of tl1e conditions duriug the 
profiling progrn111 . The transect analysis also attempted to use only the 2010 sn111pling event which 
included soil and groundwater profiling. Addition of other wells, sampled for differereut purposes 
nre not part of this SAR. 

8) The discussion of Figure 6 in Section 6.3.1.1 contains several inconsistencies with the 
Figure and with data from nearby wells. The highest arsenic concentration at SHM-10-12 
occurs at 39 feet below grade surface (bgs) according to the text and 44 feet bgs according 
to the figure. The paragraph also states that arsenic concentrations are less than 300 ppb 
at the Brook/wetlands boundary; however, the figure shows arsenic up to 615 ppb at 
SHM-10-24 and up to 390 ppb at SHM-10-18. The omission of SHM-10-17 data from 
Figure 6 removes arsenic values up to 1,900 ppb from the discussion . These data call into 
question the paragraph's conclusion that arsenic concentrations at the Brook/wetland 
boundary are "much lower." 

Co111111eul: The 39 ft arsenic was an estimate frolll field data and will be chnuged to reflect the 44 ft 
section (As = 3880 ug/L). The arsenic at SH-10-18 should be less than 400 ug/L (390 ug/L). Tlze 
data from SH-10-17 has not been omitted but rather discussed in Inter in the redox boundary as 
noted in the text under the section in question (see last sentence in paragraph 1 of section 6.3.1.1). 
A decrease from 1900 ug/L at SH-10-17 to <400 ug/L i111111ediately north (50ft) and in the flow 
path is in fact a significant decrease in arsenic co11centration. Similar decreases nre noted to the 
west of these locations as also described in lite text. 
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9) In Section 6.3.1.1, the first bulleted paragraph correctly states that the highest arsenic 
concentrations are found at depth. However, the conclusion that this observation is 
inconsistent with a landfill source of arsenic is, in our opinion, poorly supported. The 
report states that "A significant landfill source of arsenic would result in either higher 
arsenic at the surface of the groundwater or more uniform distribution beneath the source 
in the landfill." We disagree with this statement. High arsenic at the groundwater surface 
would not necessarily be expected given the age of the landfill (i.e., arsenic would have 
had decades to migrate vertically) and the virtual certainty that significant infiltration of 
rainwater occurred in the years prior to placement of the cap. A non-uniform distribution 
of arsenic is also not surprising given the history of placement of wastes in a non-uniform 
manner (e.g., in trenches) and the heterogeneity of the wastes disposed. 

Comment: We will revise this section. However, 3 of the 5 borings in the landfill show higher 
concentrations of arsenic with depth. We will revise the text to indicate that several explanatio11s 
are possible. It will also be noted that only 11 % of the waste is in contact with groundwater, so the 
statement that the landfill does not appear to be a significant source of arsenic is still true, but for 
different reasons. 

10) The statement is made in Section 6.3.1.1 that the observed arsenic distribution "is similar 
to distributions noted at other landfills." Further support is requested to support this 
statement, including the identity and location of the similar landfills, and whether or not 
observed concentnitions at these landfills are as high as those seen at the site. For 
example, the Saco landfill in Maine has been mentioned in previous discussions; however, 
uses information indicates that the maximum arsenic concentrations in groundwater at 
this location are only 700 ppb, more than an order of magnitude below maximum values 
seen at SHL.J [Note 1 - Landfill Leachate Mobilizes Arsenic Bound in Aquifer Sediments: 
Saco, Maine, uses Toxics Substances Hydrology Program, 
http://toxics.usgs.gov/ topics/ rem act/saco.html.] 

Comment: Distribution profiles for other lmzdfills cannot be found that have been capped. Tlzis 
dismssion is more relevant to the peat layer and arsenic distribution where literature supports our 
findings. For this case, we will simply note the distrib1ttio11, possible reasons a11d if literature is 
available it will be added. 

11) Figure 7 (transect B-B') does not display the 84-foot arsenic result of 249 ppb for boring 
SHM-10-16. Furthermore, the scaling of the boring appears incorrect, with a 30-foot gap 
shown between the 34 and 54-foot sample. The color coding of the arsenic concentrations 
should be corrected after these changes are made, and conclusions revised as needed. 

Co111111e 11 f: We will revise this information accordingly. 

12) In Section 6.3.1.2, the statement is made that arsenic concentrations at SHM-10-11 were 
less than 300 ppb. Figure 7 indicates a concentration of 396 ppb at 49 feet bgs at SHM-10-
11. 
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Co1J1J11c11l: We will revise this information accordingly. This -will be corrected to note t/zat arsenic 
is less t/zan <400 ug/L in this well. 

13) Transects C-C' and D-D' (Figures 8 and 9, respectively) are important because Section 
6.3.1.3 of the text indicates that these transects are in the vicinity of a redox boundary. 
However, the discussion of these transects in Section 6.3.1.3 is inconsistent with what is 
shown in the figures. For example, the text states that transect D-D' is similar to transect 
C-C' except for the inclusion of SHM-10-18 and SHM-10-24. In fact, SHM-10-24 is shown 
in both transects, and well SHM-10-20 is added to transect D-D' but not mentioned in the 
text. The significant fact that SHM-10-10 is substituted for SHM-10-19 in transect D-D' is 
also not mentioned. This substitution makes the down-gradient transect (D-D') appear to 
contain less arsenic, but it is noted that these two wells are very close to each other (as 
shown on Figure 2), and SHM-10-10 appears to be cross-gradient rather than down­
gradient of SHM-10-19. Therefore, the lower arsenic at SHM-10-10 could be the result of 
its being outside the arsenic plume rather than the result of a redox boundary preventing 
down-gradient migration. Lastly, the inclusion of well SHM-10-21 in the downgradient 
transect D-D' is puzzling because, according to Figure 2, it lies upgradient of the C-C' 
transect wells. The cross-section lines on Figure 3 do not indicate that this well is included 
in any of the cross-sections. Placement of SHM-10-21 in the up gradient transect (C-C') and 
SHM-10-19 in the down-gradient transect (D-D') appears appropriate, and would facilitate 
a more accurate interpretation of the data. These changes should be made to other figures 
that show data along the C-C' and D-D' transects 

Co111111e11/: We -will revise t/ze plans accordingly al!d conclusions revised. We are curre11tly 
revising t/ze discussion on the redox boundary due to discussions wit/z t/ze EPA. While t/zere is no 
doubt t/zat conditions c/1ange as t/ze plume approaclzes t/ze wetlands we do not /zave definitive 
i11fonnatioJ1 to allow us to de111arcnte t/1e most important clwnges in arsenic geoc/zemistry. One 
agreed upon strntegi; for this end of the site is to nzo11itor it carefully moving forward in the future. 

14) Section 6.3.1.3 states that comparison of transects C-C' and D-D' shows that arsenic 
concentrations decrease to less than 300 ppb at the "very edge of the wetlands." The basis 
for this statement is unclear because arsenic values at two of the wells closest to the 
wetlands (SHM-10-18 and SHM-10-20) exceed 300 ppb. 

Co111111e11 t: Need to revise, since the concentrations within SHM-10-18 and SHM-10-20 are 390 
(47-ft) and 429-ug/l (39-ft), respectively. See comment 8 

15) The report repeatedly makes the point that the peat layer observed in the center of the 
landfill acts to increase the solubility of arsenic. However, groundwater profiling data 
(shown on Figure 6) indicate lower arsenic concentrations directly below the peat, and 
increasing concentrations in deeper zones apparently fed from upgradient of the peat. 
These results appear highly relevant to evaluating the role of the peat in arsenic solubility, 
but are not discussed in the report. The report indicates that low arsenic concentrations at 
the water table may be caused by infiltration of precipitation along the sides of the cap, 
but the data from beneath the peat layer were collected 15 to 20 feet below the water table. 
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Co111 111ent: The data do not necessarily suggest tlznt the hig/1er arsenic concentrations noted below 
the peat lnyer (>10,000ppb) originate from upgradient of the pent layer. The >10,000 ppb nrse11ic is 
documented nt depth below the pent, but as t/ze co111111e11t notes, nt least 20 feet below the pent. We 
will depict t/ze limits of the former wetlands on Figure 2, and revised the applicable nrcns. The pent 
as explained in the text is n major source of reducing conditions tlznt then mobilize arsenic. In 
several of the borings underlying peat (13, 14 a11d 15, sands and till at depth have higher arsenic 
concentrations at depth in the solid phase that may be being 111obilizied by the reducing conditions 
from t/ze peat. Capping and water extraction from the ATP 1zave likely altered the arsenic 
distribution in some of the profiles. 

16) The identification of a "strong redox boundary" to the north and west of SHM-10-17 is an 
important conclusion of the report. However, it is our opinion that insufficient 
justification is provided to support this conclusion. Section 6.3.1.1 uses data from 
transects C-C' and D-D' in the discussion of the redox boundary. Comparison of 
dissolved arsenic, dissolved oxygen (DO), and oxidation-reduction potential (ORP) data 
from three well pairs discussed in Section 6.3.1.3 is shown in the table below. These pairs 
were selected to provide an approximate comparison of conditions in the vicinity of 
upgradient transect C-C' and downgradient transect D-D'. 

Maximum Arsenic 
Depth of 

Lorntion Concen trn ti on 
Maximum Arsenic DO at Maximum ORP at Maximum 

(ppb) 
Concentration Arsenic Depth Arsenic Depth 

(in Feet) 
SHM-10-17 

1860 39 0.26 -138.2 
(up gradient) 
SHM-10-18 

390 47 0.45 -80.7 
(downgradient) 
SHM-10-19 

810 29 0.53 -111 
(upgradient) 
SHM-10-20 

429 39 0.37 -38.8 
(downgradient) 
SHM-10-23 

1,100 57 0.86 -100.2 
(uD11:rndient) 
SHM-10-24 

615 55 0.77 -95.3 
(downgradient) 

The fact that each of the three well pairs shows a decrease in dissolved arsenic is not 
surprising given that arsenic generally decreases with distance from the landfill. Review 
of the dissolved oxygen data taken at the depth of maximum arsenic shows a decrease in 
two of the three well pairs, which does not support the existence of a redox boundary in 
the area. Review of the ORP data does show an increase in each well pair, but not to 
levels that would support the existence of a "strong red ox boundary." 

Co1wue11t: We are nwdiji;ing t/ze redox boundary discussion. However, it should be noted t/wt 
evidence of a redox boundary as now defined in the revised SAR docs occur in some locatio11s at the 
confluence of landfill impacted water and the Brook and associated wetlands. See response to 
comment 17 also. ORP is not a good indicator of water quality changes since it is unknown as to 
what redox couple the system is responding to. We will assess all water quality parameters to 
determine if conclusive results are possible nt tlzis end of t/ze site. 
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17) The concentration reductions in the vicinity of the purported redox boundary could also 
be interpreted to represent the leading edge of an arsenic plume that can continue to 
expand with time. The capacity of soils for the adsorption of arsenic, as well as the supply 
of dissolved oxygen at the impacted depths, is limited, and years of data indicate that the 
dissolved arsenic concentrations emanating from the landfill are not decreasing 
significantly with time. What assurance can be given that the arsenic plume will not move 
further from the landfill over the projected 150 to 200-year time period as additional 
reduced groundwater containing dissolved arsenic enters the area from upgradient? 
Based on the discussion in the report, the anticipated response to this comment is that 
"mixing" of groundwater from north of the Brook is occurring; however, as discussed 
further below, we find that the report does not adequately justify this claim. 

Cow111eut: A review of the groundwater testing results provided in the Annual Report indicates a 
stable or downward trend in the majority of the wells located down gradient of the landfill. Only 
monitoring well SH-05-41C exhibited and upward trend. Tints, expansion of tlze plume does not 
appear likely. Further mixing with clean water is in fact a redox boundary. The idea of intrusion of 
clean water and mixing was described in tlze report. 

18) Section 6.3.1.6 theorizes that mixing of groundwater from the north side of the Brook with 
water emanating from the landfill is occurring in the vicinity of SHM-10-10, resulting in a 
redox zone that will prevent arsenic from "ever" appearing in detectable concentrations in 
the wetlands or the Brook. However, the groundwater elevation map shown on Figure 30 
clearly indicates flow to the northwest in this area (i.e., towards the brook), contradicting 
the contention that groundwater from the north of the Brook is reaching the SHM-10-10 
area. 

Co1111ue11/: The language in tlze report will be expanded and clarified and uncertainties 'Will be 
discussed. Groundwater fro111 tile otlter side of tlze brook does in fact follow bedrock i11to this area 
allowing mixing with water impacted by the landfill. 

19) This and previous studies have identified the Brook as the presumed discharge point of 
arsenic-impacted groundwater traveling north from the landfill. However, as shown in 
the above table, data from the three well pairs does not indicate that significant upwelling 
is occurring even in the areas closest to the Brook. In fact, data from the SHM-10-
17 /SHM-10-18 and SHM-10-19/SHM-10-20 well pairs indicate that the zone of maximum 
arsenic appears to be deepening as the Brook is approached. Data from the remaining 
well pair indicate no significant upwelling, with the depth of greatest arsenic remaining 
over 50 feet below the surface) These data indicate that the possibility of dissolved 
arsenic continuing to travel past or beneath the Brook (possibly toward the MacPherson 
well) should be further considered. (Note 1: These conclusions do not change when 
elevation differences between the wellheads are considered.) 

Co1111nent: Tlze brook is not a discharge point in the sense that groundwater from the landfill is 
discharging into surface water. Rather groundwater containing arsenic generally follows tlze 
bedrock contour and weak upward gradients that discharges into baseflmu bweatlz t/ze brook. This 
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coupled witlz tlze intrusion of groundwater from the nort/1 and east dilutes and precipitates arsenic. 
Continued monitoring of this area is proposed for the protection of tl1e well. 

20) Section 6.3.1.3 states that the bedrock surface appears to control arsenic migration. The 
revised bedrock contours shown in Figure 29 represent a significant improvement in 
understanding of the bedrock surface in the area. However, we question the basis for 
connecting the eastern and western portions of the 140-foot bedrock contour at the top of 
Figure 29. The location of the geophysical survey points does not appear to provide any 
justification for making this connection. What data are available to confirm that a bedrock 
trough does not extend further to the north? The discussion in Section 6.3.1.6 assumes 
that water in this "structural trough" would flow toward the Brook; however, we do not 
believe that this conclusion is supported. 

Comment: Where new data were not available the previous interpretation of tlze bedrock surface 
was retained, as is the case with the areas east and west of the geophysical survey transects. It is 
noted that bedrock outcrops are plotted on the USGS bedrock map to the north of Nonacoicus 
Brook, just beyond tlze short segment of 220' contour. Further, the eastern extent of Transect B 
supports this systematic slznllowing of the bedrock swface in a northeasterly direction. These 
observations preclude the possibility of a deepening trough between the end of Transect B and the 
mapped outcrops. 

21) Transects E-E' and F-F' (Figures 10 and 11 respectively) purport to d isphly dissolved 
arsenic concentrations; however, according to Table 2, data shown for SHM-10-03 are total 
arsenic concentrations, and data shown for SHM-10-08 are a mixture of dissolved and 
total concentrations. If this was done in error, we suggest that other values on the 
transects and tables be cross-checked as well. 

Comment: Values, trm1sections and table will be cross checked with the original data set a11d 
verified. 

22) Transect F-F' (Figure 11) initially appears to make a convincing case that the arsenic plume 
is migrating upward toward the brook, and diminishes significantly as the brook is 
approached. However, the orientation of the transect is neither parallel nor perpendicular 
to the direction of groundwater flow. This can be seen by comparing the orientation of 
transect F-F' on Figure 2 with the particle tracks on Figure 33. In our opinion, the 
orientation of this transect presents a distorted visualization of site conditions. Finally, the 
text in Section 6.3.1.5 states that the transect is a "north to south view;" however, it is in 
fact east-west as shown on Figure 2. 

Co111111e11t: We respectively disagree as shown in Figure 30, groundwater within the landfill flows 
in a general northeast direction toward Plow Shop Pond. At this point groundwater is slzmu11 to 
curve to rn11 in a northwesterly direction by the time it nears Nonacoicus Brook. Figure 30 would 
appear to indicate thnt this cross-section runs perpendicular to groundwater and surface water 
flow. 
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23) Figure 11 (transect F-F') and the discussion in Section 6.3.1.5 and subsequent sections 
highlight the difference in arsenic concentrations between SHM-10-10 and nearby wells 
such as SHM-10-17, SHM-10-19 and others. From inspection of Figure 2 (well locations) 
and Figure 33 (particle tracks), it appears that SHM-10-10 is cross-gradient of the wells to 
which it is compared. The low arsenic concentrations at SHM-10-10 therefore may be due 
to its being outside (i.e., cross-gradient) of the arsenic plume rather than due to a redox 
barrier preventing downgradient migration. 

Comment: See comment 22. Actual groundwater contouring would show that SHM-10-10 is 
down gradient of SHM-10-17 and SHM-10-19. Sovereign stands by its stated assessment. 

24) Section 6.3.1.6 cites arsenic concentrations that are rounded down to the hundreds of ppb, 
except for SHM-10-19, which is rounded down from 810 ppb to 700 ppb. We believe the 
analysis would be better served by using the actual maximum values. 

Comment: The values will be unrounded except to indicate < than or> than . 

25) The mixing analysis presented in Section 6.3.1.6 uses data from wells SHM-10-14 and 
SHM-10-10. The analysis concludes that approximately 47% mixing is occurring between 
landfill water and water emanating from the north side of the brook (see Section 8.3 of the 
report.) However, the origin of the values used in the analysis for the various ion 
concentrations is unclear. As shown in the table below, some values used in the analysis 
lie outside the range seen in profile samples (e.g., potassium in SHM-10-14), while others 
lie outside the range seen in samples from monitoring wells (e.g., magnesium in SHM-10-
10). In one case (potassium in SHM-10-14), the selected value is outside both ranges. 
Given the wide ranges seen in ionic concentrations from both well and profile samples, 
the use of these data to provide a quantitative estimate of mixing appears inappropriate. 

Well Analyte 
Value from Profile Value used in Value from Well 

Data (mg/L) Analysis (mg/L) Data (mg/L) 

SHM-10-10 Ca 8.36-113 95 83.8 -101 
Mg 1.2-14.9 14 22- 25.8 
Na 12.5 - 88.0 26 26.1 - 28.5 
K 2.49 - 8.25 4 3.41 - 3.61 
Cl 17 -120 20 17 - 23 

SHM-10-14 Ca 30.5 - 62.7 55 55.3 - 57.9 
Mg 3.02- 7.01 4 3.72- 4.15 
Na 5.18 -17.8 15 8.08 -15.2 
K 3.78 - 7.14 17 17.6 -101 
Cl 3.3 - 11.0 6 4.8 - 6.3 

Co111111e11 /: These values came from the sampling event after the wells were developed and is correct 
as stands. We will note origin in report. 
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26) Figure 19 (manganese concentrations along transect C-C) shows most of the transect area 
shaded in blue, indicating concentrations below 100 ppb. However, the four wells on the 
left of the transect were apparently not tested for manganese, and the rightmost well 
(SHM-10-27) has manganese data for only one of five sampling depths. The assignment of 
concentrations to untested areas is in contrast to the preceding figure (Figure 18) where 
untested areas are shown in white to indicate a lack of data. 

Co11111umt: Figure 19 will be adjusted accordingly. However, Mn is a poor indicator of landfill 
conditions or reducing conditions since it can be mobilized even under oxidizing conditions. Thus 
it is not particularly useful to use for landfill leachate plume delineation. 

27) In Section 6.3.2.3 it is stated that Dissolved Organic Carbon (DOC) data parallel other 
redox sensitive species. However, comparison of DOC data shown on Figure 26 (Transect 
A-A') appears to correlate relatively poorly with Transect A-A' data for arsenic (Figure 6), 
dissolved iron (Figure 12) and dissolved manganese (Figure 17). The latter three figures 
appear to correlate relatively well with each other, but not with DOC data, which appear 
to be highest at the bottom of the overburden aquifer. It is also noted that Figure 26 
should show the bottom sample from SHM-10-12 in red because it exceeds 6 parts per 
million (ppm). 

Co,111111.ml: Figure 26 will be adjusted accordingly. The significance of DOC is not apparanet in 
these cross-sections. We are modifiJing tliis discussion to more clearly explain the distrib11tio11 of 
DOC and its siguificmzce. 

28) Section 6.3.4.2 and Figure 46 present the calculation of a site specific Kd value. In this and 
other sections of the report, the derived value of 7.62 is presented as though it were 
unitless; however, as can be seen from Figure 46 and the equation presented in Section 
6.3.4.2, the actual unit is liters per kilogram . 

Co11m1ent: Appropriate correction will be made. Hm.uever, the discussion of Kd will be modified 
since we do nay believe that a site wide Kd lzas significance for SHL. 

29) As discussed in Section 6.3.4.2, Figure 45 purports to show a "highly significant" 
correlation between arsenic in samples of sandy soils and the arsenic/iron ratio in the 
same samples . Based on the high degree of correlation between these two variables, it is 
concluded that iron likely controls arsenic solubility. However, doesn't the figure simply 
present the obvious conclusion that, as arsenic increases, the ratio of arsenic to iron will 
also tend to increase? Please explain how this analysis supports the conclusion that iron 
solids control arsenic solubility. We suggest that the analysis might better be presented by 
directly plotting concentrations of arsenic vs. iron rather than using a ratio that increases 
as arsenic itself increases. 

Co111111ent: This data discussion will be reworked. It should be recognized tlwt Fe and As are not 
always correlated since oxyhydroxides that dissolve will have vastly different arsenic contents 
location to location . Based on new SEM data we can classifiJ the solids Fe/As into more meaningful 
ranges of arsenic content. 
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30) Section 6.4.1 states that no landfill waste other than a "small layer of ash" was encountered 
at SHM-10-13, located near the center of the landfill. Section 6.4.2.2 states that "only a 
trace of ash" was found in this boring. These statements are contradicted by the boring log 
which indicates wood mixed with ash from 8 to 10 feet below grade, and glass mixed with 
ash from 23 to 25 feet below grade. 

Comment: This will be corrected, however, the ash and glass made up only a trace amount of the 
interval within which they were found compared to the 10 ft of solid peat underlying tlzese 
layers.We will however correct the text to note these characteristics. 

31) The arsenic ranges presented in Table 7 contain three values that are contradicted by 
higher values in Table 4. Assuming the more extensive data presented in Table 4 are 
correct, the following corrections should be made: (1) at SHM-10-11, the low value in the 
stated depth range should be 10 mg/kg, not 6; (2) at SHM-10-13, the high value should be 
7 mg/kg, not 5.9; and (3) at SAHM-10-14, the low value in the stated depth range should 
be 6.0 mg/kg, not 3.8. Values for other metals in Table 7 were not checked but may 
contain errors as well. 

Comment: We will review the table against tlze laboratory reports to verifiJ t/ze tabulated 
concentrations. Some data from above the stated range was used. 

32) In the summary portion of Section 6.4.1, it is stated that "Arsenic in waste samples is 
always less than 25 mg/kg." We have two comments on this statement: (1) a reading of 31 
mg/kg was obtained from the sample taken at 23 feet below grade in SHM-10-13, where 
ash and glass were observed, and (2) given the highly heterogeneous nature of landfilled 
wastes, it appears inappropriate to make a broad statement that implies that all wastes 
will have concentrations below the maximum value observed in a limited number of 
samples. 

Co111111ent: We will revise t/ze listed concentrations. In addition, the general co111JJ1ent will be 
qualified by saying "in the samples and borings examined" 

33) Section 6.4.2.2 presents an analysis of data from five wells advanced within the landfill 
footprint. At each location, landfill waste and/ or peat was found. The analysis uses 
Dissolved Organic Carbon (DOC) and Dissolved Inorganic Carbon (DIC) data from the 
five wells to evaluate the relative "reducing strength" of the landfill waste vs. the peat. 
The analysis concludes that the peat layer supplies roughly twice as much carbon to the 
groundwater than the waste does. This analysis might have merit if the carbon data were 
obtained from wells screened within the waste and/ or peat layers; however, as shown in 
the table below, the wells are in fact screened in sand layers that lie at least 17 to 36 feet 
below the bottom of the layers in question. 
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Location 

SHM-10-11 
SHM-10-12 
SHM-10-13 

SHM-10-14 

SHM-10-15 

Waste/Peat Layer Depth (ft) 

5 - 20 (waste) 
5-9 (ash/ debris) 
8-10 (wood/ash) 
23-25 (ash/ glass) 
27-33 (peat) 
8-25 (ash/waste) 
25-29 (peat) 
2-28 (waste/ ash) 

23 May 2011 

Screened Interval of well (ft) 

50-60 (medium sand) 
45-55 (medium -coarse sand) 
60-70 (fine sand) 

60-80 (fine sand) 

45-55 (medium sand) 

What is the basis for assuming that dissolved carbon data from these underlying layers are 
representative of conditions in layers that exist tens of feet above? Groundwater flow 
directions in these areas cannot be expected to be vertically downward, particularly given 
that these wells are located in an area beneath an impermeable cap. Groundwater 
profiling data from these locations could potentially be of greater value, but, as shown on 
Table 2, collection of profiling data did not begin until depths of 39 feet or more were 
reached, which is below the deepest extent of peat and/ or waste in each of the five 
locations. The closest that profile data come to the layers in question is at SHM-10-14, 
where the 39-foot sample was taken just below the bottom of the peat layer. This result 
yields a combined dissolved carbon value of 84.1 mg/L, which does not support the 
report's conclusion that peat is contributing roughly twice as much carbon as landfill 
waste. 

Co111111c11t: Tltc USEPA nnd the MnssDEP in reviewing tire SAR have nlso stnted tlwt tl,ey do ,wt 
ngree wit/z the idea that the peat is the pri111nry source of reducing conditions at tlze site. As the 
body of scientific li tern tu re addressing these issues tl1rougl1011t the region is extensive and well 
establislzed it was not reproduced in the SAR or FFS. Based on data collection and mwlysis by botlz 
Army and USEPA contractors at this site as -well as the supporting literature we disagree with t/,e 
assertio11s made by bot!t the USEPA and MassDEP concerning tl1e role of pent aud form er 
wetlands 011 present and future site reducing conditions, Our rensoning is outlined below. 

The e111place111ent of lm1dfill waste clearly has created its own carbon metabolism, degradation and 
anaerobic reducing conditions, Municipal ln11dfills are known to behave in this manner nnd tltere is 
no dispute that tl1e landfill comes wit/1 its own set of impacts to underlying groundwater. SHL is 
considered an older landfill (>20 yenrs). By literature stmzdnrds (El Fndel et al., 2001) lenclznte from 
these lnndfills have lower COD (<1000 111g/L), BOD (<50 111g/L), anmwnin (<30 mg/L), TDS 
(<1000 111g/L) nnd other coustituents compared to newer landfills. SHL grou11dwnter fnlls witlzin 
these ranges even -with dilution coHsidered. Since SHL lws been capped, most of the wnste (>80 %) 
is no longer in contact with groundwater. Over time, the lnndfill's role in maintaining reducing 
conditio11s will diminis/1 nnd cease. 

The wetlands nnd peat appenr, fro11l historic USGS maps, to encompass about 70% of the nortlzern 
lznlf of the laHdfill nnd possibly lwlf of tlze southern pnrt of tlze landfill (see nttncl1ed mnp). Tlzese 
wetland nrens formed slwrtly after or during tlze retreat of glnciers during tlze last Ice Age and 
typically dnte 13,000 yrs before present (BP). For111ntion of wetlands, and underlying pent, results 
in a n11111ber of important biogeoclze111icnl clznnges (Mitsch nnd Gosse/ink, 2007): 
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• Inundntion of wnter into the surfnce soils in tlze wetlnnds results in nnnerobic conditions. Low 
diffusion rntes of oxygen under snturnted conditions will result in mznerobic conditions 
typicnlly within 12 weeks. 

• Lnck of oxygen leads to nitrnte reduction, then iron reduction nnd sulfnte reduction, and finnlly 
111etlznnoge11esis. 

These biogeochenzical changes will result in production of soluble iron ns Fe (II), hydrogen sulfide 
which cnn off-gas and/or precipitate as a metal sulfide, production of nmmonin nnd metlznne. 
Mensured methnne rates (Mitsch nnd Wu, 1995) have been found to rnnge from 0.1 to 500 mg C nr 
2 d- 1• Global carbon emission rntes from methnne from peatlands are 150 mg C m-2 d-1 (Matthews 
nnd Fung, 1987). 

Liternture reviews and textbooks on wetlnnds nnd pentlnnds make it nbundnntly clenr that the 
formation nnd mnintenance of wetland and pentlands alwnys result in nnnerobic conditions nnd 
resulting biogeochemical conditions that will mobilize arsenic ns explained in the SAR. To 
illustrate this we point to a paper (Rnvenscroft et nl., 2001) in which pent occurs extensively 
beJLenth nrsenic affected nrens of southwestern Bangladesh. The peat is thought to be Holocene aged, 
nbout 5,000 yr BP. In wells where pent wns not encountered nrsenic levels rnrely exceeded 100 
ug/L. In wells drilled through pent deposits, nrsenic concentrntions incrensed to over 1,000 ug/L. It 
is importnnt to note tlznt pent wns encountered nt vnrious deptlzs up to 60 meters below ground 
surfnce. Tlze findings can be sw11111nrized ns follows: The concentrntion of nrsenic wns not 
exceptionnl in muclz of tlze study nren nnd the occurrence of reducing co1Zditions wns not enough to 
explnin the degree and extent of nrsenic pollution. High nrsenic levels 'Were nttributed to 
biodegrndntion of buried pent deposits wlziclz drives the reductive dissolutioll of FeOOH supplying 
/zig/, n111ounts of nrsenic to groundwater. The correlntion of peat deposits to high arsenic hns nlso 
been noted by otlzers (Smedley nnd Kimziburg, 2002) 

Tlze fact tlzat wetlands and peat underlie n significmzt portion of the landfill can only mean that 
ndditional sources of carbon nnd arsenic were introduced to an nlready dynnmic nnaerobic system 
vin tlze lnndfill emplncement. Estimntes of dissolved carbon from either landfill or wetlnnd sources 
ns noted in the SAR suggests thnt pent and wetlnnds have incrensed totnl carbon by 50 to 75% of 
tlznt delivered by the landfill suggesting that removal of tlze landfill wo11ld only reduce the carbon 
input by 25 to 50%. Tints the pent mzd wetland areas are a major source of carbon and reducing 
conditions. With the lnndfill aging, tlze pent and buried wetlands will continue to net as n carbon 
source nnd hence mnintnin reducing c011ditions into the future. 

34) Section 8.3 makes the claims that the peat layer acted as a carbon source long before the 
landfill existed, and that the peat provides roughly twice the carbon input of the landfill 
wastes. To provide a more balanced summary, the report should also note in this section 
that dissolved arsenic in locations upgradient of the peat reaches 3,880 ug/L (see SHM-10-
12 profile data), and that therefore the role of the landfill wastes is significant. The SHM-
10-12 arsenic result of 3,880 ug/L also contradicts the initial leaching tests' conclusion 
(presented in Section 9.0) that the waste "potentially could deliver up to 500 ug/L arsenic 
to the underlying groundwater." 
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Comment: A plnn showi11g tlze lnyout of tlze former wetlnnds indicate tl1e presence of pent nt points 
upgrndient of point SHM-10-12. Figure 2 will be revised to include tlze locntion of former 
wetlands. Sovereign stnnds by its opinion on tlze contribution of pent ns n significant carbo11 
source. 

35) The Executive Summary and the Conceptual Site Model section (Section 9.0) both contain 
the following statement: "Placement of the cap has likely eliminated leaching of arsenic 
and any other constituents from landfill wastes to the underlying groundwater, although 
recent estimates suggest that only 11 % of the waste is in contact with groundwater or 
saturated." Results from annual monitoring (e.g., spikes in arsenic concentrations seen at 
wells after the placement of the cap) and from this study (e.g., the presence of 3,880 ppb of 
arsenic at SHM-10-12, upgradient of the peat and immediately below the "landfill bottom" 
shown on Figure 6) directly contradict the conclusion that arsenic leaching has been 
eliminated by placement of the cap. This statement also fails to consider the 
acknowledged fact that placement of the cap has caused the underlying groundwater to 
become more reduced than it otherwise would have been, thereby increasing the potential 
for arsenic leaching. 

Comment: Tlze wnste nbove tlze wnter tnble contnining nrsenic does not nppenr to be ncting ns n 
source since it is not in contnct witlz tl1e groundwnter tnble, or subject to flus/zing from s111fnce 
drninnge. Revise Figure 2 to include tlze locntion of pent nrens nenr n11d upgrndient of SHM-10-12. 
J\s for j11tctunting nrscnic results, n rcvic1.u of arsc11ic data associnted with SHL-15 (upgrndiCJ1t 
well) indicated concentrntions vnrying between 16 nnd 93-ug/l. 

36) Section 9.0 states that "An evaluation of methane determined that the dissolved 
concentration within groundwater does present an explosive hazard." Based on previous 
statements and the data summarized in Section 4.4, this statement appears to be in error. 

Comme11t: This will be revised. Tlze stntenzent sho1tld have rend "A11 evaluation of metlznne 
determined t/znt the dissolved concentration within groundwnter does not present nn explosive 
hnzard." 

37) The Executive Summary and Section 9.0 state that "the impact to red cove likely preceded 
the placement of the landfill." No direct evidence, such as aerial photos or historical 
reports, is provided to support this claim. It is assumed that the rationale for this 
statement is related to the presence of peat in the central portion of the landfill. However, 
review of groundwater flow maps, including the one shown in Figure 30, indicates that 
groundwater flow through the peat area travels northward, not eastward towards Red 
Cove. Are the authors claiming that groundwater flowed eastward from the peat area at 
one time, or that peat formerly existed upgradient of Red Cove and was removed to 
another location? The advancement of an opinion stating that Red Cove was impacted 
prior to landfilling operations should be supported by strong evidence, and in our opinion 
such evidence is lacking in the report. 
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Co 11 11iw11t: Figure 2 will be revised showing tlze li1J1its of tlze wetland arcns. Based Oil this 
i1Lfomznti011, mzd tlze strong evidence of arsenic in t/1e 11mfcrlying soils, t/zcrc is a cnrholl source 
nvnilnblc to 111obilizc tlzc As within tlzc snl!ds. 
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1.0 Purpose 

Investigation of Arsenic and Lead 
Shepley's Hill Landfill Site 

RJ Lee Group, Inc. (RJLG) was retained by Sovereign Consulting, Inc. to characterize the 

arsenic and lead occurrences in bulk samples collected from borings in the vicinity of 
Shepley's Hill Landfill. Characterization was performed using X-ray diffraction (XRD) and 

scanning electron microscope with energy dispersive spectrometer (SEM/EDS) techniques. 
The primary objective of the characterization was to understand the nature of the solid 

arsenic occurrences. The secondary objective was to understand the nature of the solid 
lead occurrences. Because the presence and characteristics of pyrite may be informative 
relative to the chemical environment, it was documented as well. 

2.0 Summary 

Eleven samples were analyzed to characterize the arsenic and lead phases present. Coarse 
particles larger than 2 mm were removed by sieving and were then archived. The fine 

fraction was analyzed by computer controlled scanning electron microscopy (CCSEM) and 
XRD techniques. Only one arsenic particle was observed. It was a 12 um particle in the 

form of arsenopyrite. Anthropogenic lead in the form of solder and paint was observed. 
Lead-rich and lead/sulfur-rich particles were observed. Pyrite was observed as a minor 
component in five of the 11 samples and as an abundant component in one. 

3.0 Samples 

It is our understanding that samples related to this project were collected under the 
direction of Sovereign Consulting, Inc. Bulk chemistry analyses were performed by Alpha 

Analytical Labs. All samples were then provided to Dr. William Walker, an independent 

contractor. RJLG received a subset of 11 samples from Dr. Walker on November 18, 2010. 

The sample containers were labeled with an Alpha and a Sovereign Consulting sample ID 
number. The Sovereign ID was in the form of S-10-xx-yy where xx indicates the core 

location and yy indicates the sample depth in cm. RJLG also received bulk chemistry data 

for 77 samples consisting of a sample "type" and the concentrations of 24 analytes, 

including arsenic and lead. The 11 samples we received were assigned an RJLG laboratory 
ID. The sample identifications, type and arsenic and lead content information that were 

provided to RJLG are shown in Table 1. 
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Table I. Sample Identification and Bulk Arsenic and Lead Data. 

RJLG ID Sovereign ID Alpha ID Type As (ppm) Pb(ppm) 

3075275 S-10-12-05 Alpha L 1012501-02X sand/ash 12 510 

3075276 S-10-12-42 Alpha L 1012501-09X sand 29 4.4 

3075277 S-10-12-65 Alpha L1012501-11X NP* NP NP 

3075278 S-10-13-23 Alpha L 1012502-09X sand/ash 31 49 

3075279 S-10-13-83 Alpha L 1012501-16X till/bdrck 23 49 

3075280 S-10-14-10 Alpha L 1012787-02B sand 18 180 

3075281 S-10-14-15 Alpha L 1012787-03B waste/sand 12 150 

3075282 S-10-14-20 Alpha L 1012787-04B waste/sand 18 42 

3075283 S-10-14-27 Alpha L 1012787-06B sand 3.8 10 

3075284 S-10-14-70 Alpha L 1012787-15B sand 35 4.9 

3075285 S-10-14-75 Alpha L1012787-16B sand 51 5.3 

* NP - Data Not Provided 

4.0 Methods - XRD 

A representative fraction of the fines (< 2 mm) with a known amount of calcium fluoride 
internal standard added was ground in methanol to pass a 45 micrometer sieve. The 

powder was placed in an XRD mount and scanned from 4 to 64 degrees 2 theta at 3 degrees 
per minute. The resulting diffraction pattern was compared to the ICDD database to 

identify the crystalline phases present in the sample. 

5.0 Methods - SEM/EDS 

5. I Sample Preparation 
A representative fraction of the samples that had previously been sieved (< 2 mm samples) 
was mounted in epoxy in a 1-inch form and polished, exposing the particle interiors to 

examination. These samples were documented (imaged) using a light microscope. The 

mounts were then given a thin coat of carbon to prevent charging while under the electron 

beam. 
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5.2 Sample Analysis 
The fine soil particle mounts were analyzed by CCSEM analysis. This analysis takes 
advantage of the relative brightness of compositional phases in the backscattered electron 
image. A backscattered electron image brighh1ess threshold value was established such 
that occurrences of phases with an atomic number (Z) of iron or higher were examined, 
and the more common soil phases such as silicates and carbonates were ignored. When a 
bright (high-Z) particle was detected, its size was determined and an EDS spectrum was 
collected and the individual elements identified. For each particle, the physical dimensions 
and elemental compositions were saved in a file along with location coordinates. Potential 
arsenic and lead-bearing particles were imaged and the entire EDS spectrum was also 

saved. 

The CCSEM analysis was performed at two magnifications. The first magnification was 
SOX and particles larger than 10 ~tm were characterized. The entire area of the 1-inch 
mount was examined. The second magnification was 1600X and particles less than 10 µm 
but larger than 0.5 µm were characterized. The fields were selected randomly and the 
analysis continued for 3 hours. 

After the CCSF.M run was complete, particles of interest (arsenic- and lead-bearing phases 
as well as pyrite) were relocated for analysis in the manual SEM mode to confirm size and 
composition and to characterize other phases if the particle was compositionally complex. 
For example, lead in paint may be associated with non-lead phases that assist in or confirm 
particle identification. 

6.0 XRD Results 

The results of the XRD analysis are presented in Appendix 2 and summarized in Table 2. 
Quartz, feldspars and clays with trace undifferentiated ferromagnesian mineral are present. 
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Investigation of Arsenic and Lead at Shepley's Ht/I Landfill Site 

Table 2. XRD Phase Identification by Sample 

Sample ID 
RJLG ID Sovereign ID Quartz Na SQar K Sear Chlorite Mica/ii lite Fe/Mg Qhase 
3075275 S-10-12-05 Major Minor Minor Minor /Trace Trace Trace 
3075276 S-10-12-42 Major Minor Minor Trace Trace 
3075277 S-10-12-65 Major Minor Minor Trace Trace 
3075278 S-10-13-23 Major Minor Minor Trace Trace 
3075279 S-10-13-83 Major Minor Minor Trace Minor /Trace 
3075280 S-10-14-10 Major Minor Minor Trace Trace Trace 
3075281 S-10-14-15 Major Minor Minor Trace Trace 
3075282 S-10-14-20 Major Minor Minor Minor /Trace Minor /Trace Trace 
3075283 S-10-14-27 Major 
3075284 S-10-14-70 Major Minor Minor Trace Trace 
3075285 S-10-14-75 Major Minor Minor Trace Trace 

Major >25% Minor5-25% Trace <5% 

7 .0 SEM/EDS Results 

Sample S-10-12-05 (3075275) 

No arsenic was observed in this sample. In the low magnification analysis, three 
occurrences of lead associated with tin (possible solder) were observed. One lead-rich 
phase associated with copper and sulfur was observed. Four Pb-rich occurrences which 
appeared to be liberated clusters of finer particles were also observed. Two occurrences of 
framboidal pyrite and one massive pyrite enclosed in a rock fragment were observed. 
Small occurrences of lead with phosphorus and calcium were observed in the high 
magnification analysis. 

Sample S-10-12-42 (3075276) 

No arsenic or lead occurrences were observed in this sample. One massive pyrite enclosed 
in quartz was observed. 

Sample S-10-12-65 (3075277) 

No arsenic or lead occurrences were observed in this sample. One micron-size pyrite in an 
internal mineral void was observed. 

Sample S-10-13-23 (3075278) 

No arsenic or lead occurrences were observed in this sample. Approximately 150 
occurrences of pyrite were observed. Pryite occurred as framboidal (often displaying a 
rimming morphology), as liberated particles, and infilling voids. 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 

Sample S-10-13-83 (3075279) 

One occurrence of liberated 12 µm diameter arsenopyrite was observed. Two occurrences 

of a liberated 10-15 µm diameter lead/sulfur phase was observed. A lead-bearing calcium 

manganese phase (interpreted as leaded kutnohorite) was observed. One internet site 

(http://www.springerlink.com/content/r7265661864j3574/) shows kutnohorite to occur in 

the same environment as pyrite. One framboidal pyrite, and one massive pyrite, as well as 
two small(< 4 um) liberated pyrites were observed in this sample. 

Sample S-10-14-10 (3075280) 

No arsenic occurrences were observed in this sample. One lead-bearing paint particle and 
one possible lead-bearing paint was observed in this sample. Two occurrences of massive 

pyrite and one massive pyrite surrounded by small pyrite crystals were observed in this 

sample. 

Sample S-10-14-15 (3075281) 

No arsenic occurrences were observed in this sample. Five occurrences of Pb/5 were 

observed as liberated occurrences. One paint particle with Pb/5 was also observed. Small 
lead occurrences were observed in the high magnification analysis as well. No pyrite was 

observed in this sample. 

Sample S-10-14-20 (3075282) 

No arsenic or lead occurrences were observed in this sample. One massive pyrite enclosed 

in a mineral and one massive liberated pyrite was observed. Two small (< 1 ~Lm) 

occurrences of pyrite were also observed. 

Sample S-10-14-27 (3075283) 

No arsenic or lead occurrences were observed in this sample. No pyrite was observed in 
this sample. 

Sample S-10-14-70 (3075284) 

No arsenic or lead occurrences were observed in this sample .. No pyrite was observed in 

this sample. 

Sample S-10-14-75 (3075285) 

No arsenic or lead occurrences were observed in this sample .. No pyrite was observed in 
this sample. 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 

8.0 Summary 

Eleven samples from vanous depths of three sediment cores were analyzed by X-ray 
diffraction for general mineralogy of crystalline phases, and by CCSEM for the 
characterization of arsenic- and lead-bearing phases and pyrite. As shown in Table 1, 
arsenic and lead concentrations were low ranged from 3.8 to 51 ppm and from 4.4 to 510 

ppm, respectively. 

The gross mineralogy of all the samples was similar in that quartz was the major mineral in 
all samples and the only quantifiable mineral in sample 3075283. Sodium and potassium 
feldspars were minor phases in the other samples. Chlorite and mica/illite were observed 
in minor or trace amounts in all the other samples. Trace amounts of possible suspected 
amphibole was fow1d in three samples. 

Arsenic, in the form of arsenopyrite, was only observed in one sample. Anthropogenic 
sources including lead associated with tin (solder) and lead-bearing paint was observed. 
Lead-rich not associated with sulfur was observed in the 5 cm sample at core location 12. 

Lead associated with sulfur was observed in the 83 cm sample at core location 13 and in the 
15 cm sample at core location 14. The oxidation state of this association is not known. 

Pyrite observed was liberated massive, framboidal and enclosed in other minerals. The 
framboidal form is likely a result of in situ chemical reactions. The massive form may be in 
situ as well. The enclosed pyrite bears no relation to the in situ water chemistry. 

Massive and framboidal pyrite were minor occurrences in two of the three samples of core 
location 12. Massive and framboidal pyrite was observed in both samples in core location 
13, but was very abundant in the 23 cm depth sample. Massive pyrite (and one possible 
framboidal pyrite) were minor components in two of the six samples in core location 14 
and absent in the other 4 samples. 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 

Appendix 1 

Representative Backscattered Electron SEM Images 

and EDS Spectra 

S-10-12-05 (3075275) - Plates 1 and 2 

S-10-12-42 (3075276) - Plate 3 

S-10-12-65 (3075277) - Plate 4 

S-10-13-23 (3075278) - Plate 5 

S-10-13-83 (3075279) - Plate 6 

S-10-14-10 (3075280) - Plate 7 

S-10-14-15 (3075281) - Plate 8 

S-10-14-20 (3075282) - Plate 9 

S-10-14-27 (3075283) - No Plate 

S-10-14-70 (3075284) - No Plate 

S-10-14-75 (3075285) - No Plate 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 

Plate 1, S-10-12-05 (3075275) A and B) Lead-rich and lead with tin. C) Lead-rich enclosed 
in copper phase. D and E) Liberated lead-rich. F) Leaded calcium phosphorus. 
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Investigation of Arsenic and Lead at Shep/eys Hill Landfill Site 

Plate 2 - S-10-12-05 (3075275) A) Frarnboidal pyrite. B) Pyrite enclosed in rock fragment. 
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Investigation of Arsenic and Lead at Shepley's Hill Landftll Site 

Plate 3 - S-10-12-42 (3075276) A and B) Pyrite enclosed in quartz. 
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Investigation of Arsenic and Lead at Shep/ey's Hill Landfill Site 

Plate 4 - S-10-12-65 (3075277) A and B) Pyrite in void space within an alumina-silicate 
mineral. 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 
.I 

Plate 5 - S-10-13-23 (3075278) A and B) Framboidal pyrite with rim morphology. C and D) 
Massive pyrite. E and F) Pyrite enclosed in ash. 
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Investigation of Arsenic and Lead at Shepley's Hill Landf!II Site 

Plate 6 - S-10-13-83 (3075279) A) Liberated arsenopyrite particle. B) Lead/sulfur-rich C) 

Leaded calcium magnesium carbonate. D) Framboidal pyrite. E) Liberated massive pyrite. 
F) Fine pyrite. 
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Investigation of Arsenic and Lead at Shepley's Hill Landflll Site 

Plate 7 - S-10-14-10 (3075280) A and B) Lead-bearing paint. C and D) massive liberated 
pyrite, E) Massive pyrite with fine crystalline pyrite. 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 

Plate 8 - S-10-14-15 (3075281) A - D) Liberated lead/sulfur rich. E and F) Lead-bearing 
paint. 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 

Plate 9 - S-10-14-20 (3075282) A) Enclosed pyrite. B) Liberated massive pyrite. 
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Investigation of Arsenic and Lead at Shepley's Hill Landfill Site 

Appendix2 

XRD Crystalline Phases Identified 
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RJ LeeGroup, Inc. 
350 Hochberg Road, Monroeville, PA 15146 

Tel: (724) 325-1776 I Fax: (724) 733-1799 

LABORATORY REPORT 

RJ Lee Group, Inc. 
350 Hoch berg Rd 
Monroeville, PA 15146 
ATTENTION: Dr. Stephen Kennedy 
Telephone: 724-325-1776 

Report Date: 
Samples Received: 

RJ Lee Group Job No.: 
Client Job No.: 

Purchase Order No.: 

December 9, 2010 
December 3, 2010 

TLI-1009830 
NIA 
NIA 

ANALYSIS: X-ray diffraction (XRD) for crystaJline phases 

A portion of the sample was ground and mounted into a standard XRD holder for analysis. The 
sample was 1un on a PANalytical X'Pert Pro diffractometer using copper radiation. The 
resulting diffraction pattern was then analyzed using the X'Pert HighScore program utilizing 
the ICDD database. 

Client Sample No.: S-10-12-05 
RJ Lee Group Sample No.: 3075275 

Phase 

Quartz 
Na Feldspar 
K Feldspar 
Chlorite 
Mica/lllite 
Amphibole* 
Unknown(s) 

Composition 

SiO2 
NaAlSbOs 
KA1Si3Os 

(Mg,Fe)6(Si,AJ)4Q10(OH)s 
KAh(SfaAl)O10(OH)2 

Ca2(Fe,Mg)sSiaO22(OH)2 

*Further testing is necessary to confirm phase. 
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Minor 
Minor 

Minor-Trace 
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Trace 
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RJ LeeGroup, Inc. 
Project Number: TLH009830 
Page 2 of 13 

LL.L 
Figure 1 -X-ray diffraction pattern of sample "3075275", with degrees 20 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-12-42 

RJ Lee Group Sample No.: 3075276 
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Figure 2 ~X-ray diffraction pattern of sample "3075276 ", with degrees 20 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-12-65 
RJ Lee Group Sample No.: 3075277 
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Figure 3 -X-ray diffraction pattern of sample "3075277", with degrees 20 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-13-23 

RJ Lee Group Sample No,: 3075278 
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Figure 4-X-ray diffraction pattern of sample "3075278", with degrees 28 along the x-axis and 
intensity (counts) along the y-axis. 

www.rjlg.com 



RJ LeeGroup, Inc. 
Project Number: TLI-1009830 
Page 6 of 13 

Client Sample No.: S-10-13-83 
RJ Lee Group Sample No.: 3075279 
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Figure 5 -X-ray diffraction pattern of sample "3075279", with degrees 28 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-14-10 

RJ Lee Group Sample No.: 3075280 

Phase 

Quartz 
Na Feldspar 
K Feldspar 
Chlorite 
Mka/Illite 
Amphibole* 

Unknown(s) 

Composition 

SiOz 

NaAIS:iJOs 

KA1Si308 

(Mg,Fe)6(Si,Al)401o(OH)8 
KAb(Si~Al)01o(OH)2 

Ca2(Fe,Mg)sSis022(0H)2 

*Further testing is necessary to confirm phuse. 
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Figure 6-X-ray diffraction pattern of sample "3075280", with degrees 20 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-14-15 

RJ Lee Group Sample No.: 3075281 
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Figure 7 -X-ray diffraction pattern of sample "3075281 ", with degrees 28 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-14-20 
RJ Lee Group Sample No.: 3075282 
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KAh(SfaAl)01o(OH)2 

Ca2(Fe,Mg)aSis022(0H)2 

*Further testing is necessary to confirm phase . 
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Figure 8 -X-ray diffraction pattern of sample "3075282", with degrees 20 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-14-27 
RJ Lee Group Sample No.: 3075283 
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Figure 9 -X-ray diffraction pattern of sample "3075283 ", with degrees 20 along the x-axis and 
intensity (counts) along the y-axis. 
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Client Sample No.: S-10-14-7O 
RJ Lee Group Sample No.: 3075284 
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Figure 10 ~X-ray diffraction pattern of sample "3075284", with degrees 20 along the x-axis and 
intensity (counts) along the y-axis. 

www.rjlg.com 



, Inc. 
nber: TLH009830 
13 

,dent Sample No.: s~rn-14-75 
RJ Lee Group Sample No.: 3075285 
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Figure 11 -X-ray diffraction pattern of sample "3075285", with degrees 28 along the x-axis and 

intensity (cotmts) along the y-axis. 
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