
■ DAMES & MOORE 
iilM■iM A DAMES & MOORE GROUP COMPANY 

Prepared by: 

DAMES & MOORE, INC. 
5 Industrial Way 
Salem, New Hampshire 03079 

December 10, 1998 

PN: 41141-001-211 :S19448 

UNDERGROUND STORAGE TANK 
CLOSURE REPORT 
MASS DEVELOPMENT 
OPERATIONS DIVISION 
DEVENS COMMERCE CENTER 
DEVENS, MASSACHUSETTS 

UST NO. T-3759 



TABLE OF CONTENTS 

EXECUTIVE SUMMARY .......... ......... ... ......... ... ...... .. ......... .. .. ......... ............. .... .................... .. .. I 

1.0 INTRODUCTION .... .. .. ........... ......... .. ..... ..... ... .................. ..... .. ..... ....... ........ .... ........ ...... ... .. 2 

2.0 BACKGROUND .. ... ....... .... .. ...... ....... ........... ... .... ............... ..... .. ...... ...... ..... .. .. .... ...... ..... .. .... 2 

3.0 UST REMOVAL ............. ........... ... ........... .. .. .. ...... ............. .. .. .... .. ........ ............. ... .... .... ....... .. 3 

4.0 FIELD OBSERVATIONS .. .. ........ .... ... ..... .... .......... .......... .. ..................... .. ... ......... ..... ..... .. .. 3 

5.0 LABORATORY ANALYTICAL RESULTS .... .. .......... .............. .. .... ...... ........... .. .... ... ......... 4 

6.0 BACKFILLING .. ........ ..... ....... ...... ....... ..... .... ..................... ....... ... ....................... ... ...... ........ 5 

7.0 CONCLUSIONS .... ... ... .... .. ... .............. .. .. ... ... ....... ........ .... .. ..... ...... .. ... .. ........... ....... .. ......... ... 5 

FIGURE I 

APPENDIX A 

APPENDIXB 

APPENDIXC 

FIGURES 

LOCATION OF UST AND SAMPLING LOCATIONS 

APPENDICES 

TANK CLOSURE PERMIT 

WASTE DOCUMENTATION 

LABORATORY ANALYTICAL RESULTS 

DAMES & MOORE 



UNDERGROUND STORAGE TANK CLOSURE REPORT 
UST NO. T-3 759 

EXECUTIVE SUMMARY 

The subject 1,000-gallon steel underground storage tank (UST) T-3759 located adjacent to 

Building #3759 was utilized to store #2 heating oil and was installed in 1966 by the United 

States Army. The tank was exposed, cleaned, and removed by Fleet Environmental Services on 

September 28, 1998. No groundwater, free product, or soil staining was observed in the 

excavation. Field screening methods, including soil jar headspace screening and Petroflag 

analysis on soil adjacent to the tank and associated piping indicated limited hydrocarbon impact. 

One composite confirmatory soil sample consisting of four aliquots was collected from three 

tank grave sidewalls and the excavation base. The south excavation sidewall was not sampled 

due to the building foundation. The composite sample was analyzed for Extractable Petroleum 

Hydrocarbons (EPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method 98-1. The analytical data was compared to applicable reportable concentrations for soil 

(RCS- I) which are outlined in the Massachusetts Contingency Plan (MCP) { 310 CMR 40. 0000} . 

Hydrocarbon contamination in excess of RCS-1 levels was not identified. Based upon the field 

screening results and the laboratory data, the tank grave was backfilled, compacted and the grass 

area restored. 
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UNDERGROUND STORAGE TANK CLOSURE REPORT 
UST NO. T-3759 

1.0 INTRODUCTION 

This underground storage tank (UST) Closure report has been prepared in accordance with the 

Commonwealth of Massachusetts UST Closure Assessment Manual, dated April 6, 1996. 

Project specifications prepared for Mass Development at the Devens Commerce Center (DCC) 

including the UST Closure Protocol Addendum to Tier IA Permit dated June 14, 1996, Project 

Specifications dated March 24, 1998, and the Release Abatement Measure Plan dated June 11, 

1998, were also followed for the Multiple UST Removal project at the former United States 

Army base located in Devens, Massachusetts. 

2.0 BACKGROUND 

Tank T-3759 was located north of Building #3759 on 100 Barnum Road at the Main Post of the 

U.S. Army Base in Devens, Massachusetts. Upon the closure of Fort Devens, ownership of the 

UST was transferred from the U.S. Army to Mass Development at the Devens Commerce 

Center. Pursuant to the Work Scope outlined in Administrative Consent Order ACO-CE-96-

3001 issued by the Massachusetts Executive Office of Environmental Affairs to Mass 

Development for waste site cleanup in connection with the Fort Devens redevelopment, 99 USTs 

have been removed under this project. 

The subject UST was located north of Building #3759, as illustrated in Figure 1. Global 

Positioning System (GPS) coordinates for the former tank location are 3023579 northing and 

632958 easting. GPS data was collected in order to verify the tank location in the absence of 

current physical reference points. The United States Army installed the subject 1,000-gallon steel 

UST in 1966. The tank was used to store #2 heating fuel and was coated with an outer tar 

"skin". The associated tank piping included two ½-inch copper lines leading to a boiler inside 

of the building. 
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UNDERGROUND STORAGE TANK CLOSURE REPORT 
UST NO. T-3 759 

3.0 UST REMOVAL 

The subject UST was uncovered, cleaned and removed on September 28, 1998. Fleet 

Environmental Services (Fleet) of Lakeville, Massachusetts removed the top of the tank using a 

Komatsu Excavator in order to enter and clean the inside of the tank. A vacuum truck was used 

to remove the remaining #2 fuel oil, tank sludge, and residual water and product generated 

during tank cleaning activities. After cleaning procedures, the tank was pulled from the 

excavation and inspected by the Devens Fire Department. The Closure Permit for the subject 

UST is provided in Appendix A. The tank was crushed by the excavator, stored at Fleet's onsite 

staging area located in a fenced area on Antietam Street, and subsequently hauled for disposal to 

WM Reisner Scrap Metal in Clinton, Massachusetts. Liquid generated during tank closure was 

transferred from the vacuum truck to a storage tanker located at Fleet's staging area and later 

hauled for disposal to Global Oil in Revere, Massachusetts. Appendix B includes documentation 

for oil disposal generated from the subject UST and various other onsite #2 fuel oil USTs. Soil 

removed during the tank excavation was stockpiled adjacent to the tank grave and the hole was 

temporarily secured with CAUTION tape. No impacted material that required off-site disposal 

was generated during the tank removal. 

4.0 FIELD OBSERVATIONS 

Upon removal, the UST was observed to be in good condition with no rust, no holes, and the 

bituminous outer coat intact. Groundwater, free product or visual evidence of stained soils was 

not observed in the excavation. In order to better view and screen the entire tank grave, the 

excavator removed sloughed soil along the excavation base and sidewalls. The tank grave base 

and three sidewalls were initially screened in at least two different locations using a 

Photoionization Detector (PID). The building foundation was located along the south wall of the 

excavation and no sample was collected from this location. 
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UNDERGROUND STORAGE TANK CLOSURE REPORT 
UST NO. T-3759 

One composite soil sample, consisting of four aliquots from the base of the excavation and three 

sidewalls at a depth of 4' - 5' below ground surface (bgs), was collected using a stainless steel 

sample spoon and bowl. Prior to sample collection, the spoon and bowl were decontaminated 

with non-phosphate soap and water. The composite sample was placed in amber glass soil jars 

for soil headspace, Petroflag and laboratory analyses. Figure 1 presents PID headspace and 

Petroflag results as well as confirmatory sample locations. 

Soil jar headspace screening analysis was conducted in accordance with Appendix A of the 

Massachusetts Department of Environmental Protection UST Closure Manual. Two jars for soil 

headspace were covered with aluminum foil and set aside for a minimum often minutes. No jar 

headspace reading greater than 0.0 parts per million (ppm) was recorded. 

Petroflag hydrocarbon analysis was then conducted on ten grams of soil from the initial 

composite sample. Petroflag analysis consists of a liquid extraction and analysis of soil 

combined with a chemical reagent. Petroflag is most effective for heavy oils such as #2 and #4 

fuel oils and gives an estimate of hydrocarbon concentrations in a given sample. A Petroflag 

reading of95 ppm for the composite sample was recorded. 

5.0 LABORATORY ANALYTICAL RESULTS 

Based on the PID and Petroflag screening results, no further excavation was conducted and the 

composite sample was sent to AMRO Laboratory in Merrimack, New Hampshire. The composite 

sample was analyzed by Massachusetts Department of Environmental Protection (MADEP) 

Method 98-1 for Extractable Petroleum Hydrocarbons (EPH). As outlined in the project 

specifications, a list of four fuel oil-related polynuclear aromatic hydrocarbons (PAHs), which 

are specific target analytes of the C11-C22 aromatic hydrocarbon range, are included with the 

EPH analytical data and presented in Appendix C. Analytical results for the composite sample 
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UNDERGROUND STORAGE TANK CLOSURE REPORT 
UST NO. T-3759 

indicated the absence of hydrocarbon impact in excess of the most stringent MADEP 

Massachusetts Contingency Plan Reportable Concentrations for soil (RCS-1 ). 

6.0 BACKFILLING 

Stockpiled soil and off-site backfill material were used to fill the excavation. The hole was 

backfilled in approximately 18-inch lifts, sprayed with water, and compacted using the excavator 

bucket and a vibrating roller. No nuclear density compaction tests were completed during 

backfilling procedures. The excavation was backfilled to grade and the grass area restored. 

7.0 CONCLUSIONS 

Removal of the subject UST was conducted in accordance with the Commonwealth of 

Massachusetts UST Closure Assessment Manual and the project specifications as outlined for 

Mass Development at the Devens Commerce Center. The tank was cleaned, removed, inspected, 

crushed, and hauled to a scrap metal yard. Residual product, sludge and water was removed with 

a vacuum truck and was hauled to an oil recycling facility in bulk quantity v.,ith other on-site #2 

fuel UST liquids. No groundwater, free product, or soil staining was observed in the excavation. 

Soil screening results including PID headspace and Petroflag analyses indicated limited 

hydrocarbon impact to soils in the tank grave. One composite soil sample consisting of four 

aliquots from three excavation sidewalls and the base was collected and analyzed for EPH by a 

Massachusetts-certified laboratory. No sample was collected from the excavation south sidewall 

due the building foundation. Analytical results indicated the absence of hydrocarbon impact in 

excess of the MADEP MCP (RCS-1) Reportable Concentrations. Based upon the analytical data 

and field screening results, the excavation was backfilled, compacted and the grass area restored. 
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UST EXCAVATION UST EXCAVATION 

UST LOCATION FIELD SCREENING SAMPLE LABORATORY SAMPLE 

LOCATIONS LOCATIONS & ID'S 

u EXCAVATION DEPTH: 5 ft. u EXCAVATION DEPTH: 5 ft. u 
I UST J N ◄ 9' ► N ◄ 9' ► N ... #1 ~l #1 11 ~ copper lines 

Building #3759 

15' #2 #4 #3 15' #2 #4 #3 

~' ~, 

NOTE: PetroFlag Analysis Conducted on NOTE: Laboratory Analysis Conducted on 
Composite Sample (Aliquots #1-#4) Composite Sample (Aliquots #1-#4) 

Sample I.D.: T-3759 

SCREENING SUMMARY 

SAMPLE# DEPTH (ft.) 
PIO READING PETROFLAG 

LOCATION (PPM) RESULT (PPM) 

North #1 4'-5' 0.0 NA 

South No samole collected due to buildino foundation DEVENS COMMERCE CENTER 

West #2 4'-5' 0.0 NA 

East #3 4'-5' 0.0 NA FIGURE 1 

Base #4 5' 0.7-4.0 NA UST EXCAVATION SCHEMATIC 
Comoosite (#1- #4) 4'-5' 0.0 95 UST T-3759 

DEVENS MASSACHUSETTS 
Project# 41141-001 Dames & Moore 
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TANK CLOSURE PERMIT 



-F.P. 292 

'mq c C!Iom~tfuwltq of #{assmdp.u~ctts 
)"'J1 J1TC I./ 

Tl:) I 00 u 

\..._,· Department of Public Safety-Division of Fire Prevention 

\. .. . 

APPLICATION FOR PERMIT FOR REMOVAL ANO TRANSPORTATION TO APPROVED TANK YARD 

----19 

c.ez s.~o M.G.L. 
To: HEAD OF FIRE DEPARTMENT 

Dc;-vc 'NS 
c,., .. ,_ 

DIG SAFE NUMBER 

L.?"' 7 ye,• 1/ y~ '1 

Start Datt Z: '2 3' ·-9 ?-

In accordance with the provisions of Chapter 148, G.l. as provided in 
Section 38A Application Is hereby made by 

-+ri':"::"':=c--..-..-:--"-.~-;.-.;:::;..,._~~,---,-:c:.:::....;-.,.... 

~lr/.lrhJitYjtfDt. ?tV'L'(n/lLi6 IVI? 
ddress ' 

For permission to remove and transport underground steel storage tank(s) from 

FDID# LL z.17 to approyed Tank 

State clearly type of 
inert gas used in 
steel storage tank 

·r_.3) S-9 locJO C/tJL. 
Street address (city or to~m) '/ 

• .~Oli 

Type of inert gas used 

Name of Person, Firm, Corporation disposing tank l="Lt:-ez=eµ,,,,-_ 

Date Issued - rejected 19 By· tf:l VL _/ 
Date of expiration__,....,_----_-_-___ -,...,-...,,,-_-_19 paid/due ·si'grialur'i"cfrA~pfk~~t 
Fee (MGL c~l48, s~lOA) 

----- · -----------------------------------
Qtbe Commontutaltb of ;fllassacbusettis 

DEPARTMENT OF PUBLIC SAFETY-DIVISION OF FIRI: PREVENTION 

PERMIT 
FOR REMOVAL AND TRANSPORTATION TO APPROVED TANK YARD 

In accordance with the provisions of Chapter 148, G.l. as provided In 
Section 38A tilts permit ts granted to 

Name: Ffj err tP"IJv.-.J"t..,W.v. J,.L c. 
Fii name of person, firm or Corporation , 

To transport underground stee I storage tank ( s) # O l/ 

_....,. __ .. 

State clearly type of 
Inert gas used in 
steel storage tank 

to Approved tank yar~ p:;phew. -~ 

FDID#l_Z L { l 
Fee paid$ ------

steel tank: 
method 

Name and address of contractor 
disposing tank ,,:-\Yi~'tnL-"-Nv 
Location to whicn an w 
be transported 

This permit will expire 1q ---- /4 · -;.:,.---'7a,=.--"'.......,..:......,,,.._.,.<-.,.b~:::-.,..an_,..,.1..,,.n~g==::p'""e""'rmlt(TJTLE) 
. ) 



• Form FP 291 

~~ ol~~ 
'D~ ol- ?vze St!Wia4 - d'6fa ol- tk State ?vie ~ 

RECEIPT OF DISPOSAL Ol= UNDER!;ROUND STEEL STORAGE TANK 

w ,'Y? J'Le;-15,AJ,:;L 
NAME AND ADDRESS OF APPROVED TANK YARD '3 :\ #!2,(l'J -; r: 

C-,i._, t -&-' 77,J ,,y IV1 ,4 , 

APPROVED TANK YARD NO. 0 II Tank Yard Ledger 502 CMR 3.03 (4) Number: q"5 ' ;).. ~ '-( 

• 
I certify under penalty of law I have personally examined the underground steel storage tank delivered to this "approved tank yard" by firm, corporation or 
partnership We,, b-Z 1,A!d and accepted same In conformance with Massachusetts Fire Prevention Regulation 502 

' 
CMR 3.00 Provisions for 1'rovlng Underground Steel Storage Tank dismantling yards. A valid permit was issued by LOCAL Head of Fire Departmenl 
FDID# _j_ _:]_ _L _:f,_ to transport this tank to this yard. 

Name al)d official UUe zoved tank yard owner or owners authorized representative: 

h/~ ~ :i-fu · ~,q. lief /n.4 Al4-u-d_ I 3 ,,U ~hi ~ 'S 
SIGNATURE TITlE DATE SIGNED 

This signed receipt of disposal must be returned to the local head of the fire department FDID# _j_ 2 _!!:l _I _ _:!__ pursuant to 502 CMR 3.00. 

EACH TANK MUST HAVE A RECEIPT OF DISPOSAL 

\ 

l 

,' 11 



r 

'tANK_J)A_T A T~ REMOVED FROM 

Gallons li!J ?JO Vb1;6.N S: 

Previous Contents -IP :;l.,_ 
~o. ■ad Street) 

Diameter _____ Length _____ _ 
,11;,~ ,:;!" N ( 
r-7c1ty or Townj 

Date Received [?, ~ti ..1 · 1<f 
Fire Department Permit# _____ .....,. 

Serial# (if available) ________ _ 

Tank l.D. # (Form FP-290) __ _ 

Owner/Operator to mail revised copy of Notification Form (FP290, or FP290R) to : UST Compliance, 
Office of the State Fire Marshal, P.O. Box 1025 State Road, Stow, MA 01775. 
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THIS MEMORANDUM II_,_ I dp:.e.• S'"1 a W ot4d;,,g has_, - and is"'" b OrigNI Bill al~-"'" a ocpy 
or..-,..~,,,.~--. and is inlendod solely lot !ling Of-. 

Shipper's No. _ _ _ _ _ ____ _ 

Carrier's No. _ _ ___ _ _ _ _ _ _ 

Consigned to (Mail or street address ol conslgn11e - For purposes or notification only.) 

/ -, ~-
I c />/ 1•1 I ; 0 11 / 

Destination State County Zip Delivery 

eat Olt 
Route 

Address~( . • -. ,_, I 
-----,..,.,...,.--= ..;.:.....,....:_;__~-----=-· .,_, - -,-:--,,--,--:-.,,---:--

('To be filled In only when Shipper desires and governing 1anlfs provide lor delivery IIM!<eat.) 

Dellverlng Car or 
Carrier Vehicle Initials 

No. 

tf CNrges are fO be prepaid, write or slamp 
l\ofw, 'To bo Pr"!"'id'· • • 
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• • • • to; •PPlr Jn p,epaymenl o, n,e Ch,119•• on n,e 
----:-. --t---------------:'-----c--------- --- --,--.:.·-· --t--- --- --t-,---:-~--- __'...j ~-.-_........ • -

Agenl .. C,st,;e, 

-----t--------- ----------------------f-------+-----J~----lP~----- ------ -

Collect On Delivery I and remit to C.O.D. Charge Shipper 
$ • to be paid by Consignee 
"II Iha shipmen! ll\0lr9S beiween two pollS by• Clnler by water, the law requires !Nt the bin of lading shaft state whelher H la "cameta or 1111pper1 welghr. 

!l_ote. -wh~re '!'9 !8'• !9 ~~ ~ -~ :~are required to state spec:i!icelly In writing the agreed or declared value of the property. 

D 
D 

(The aigna1u11 her• acknowledges only 11,e 
amoun< -id.) 

Charges Advonc<ld: 

s ___________ _ 

HM EMERGENCY RESPONSE 
TELEPHONE NUMBER (§172.604) 
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(Name of C11rrler) ¥./J b£ m @IC£ T/l rt 4 /S·. SCAC. -------
• - . ~ ...... -~-•lnonec:1 on lno dale ollhlo BIi ol Lllding: 

Shipper's No. _...._(L===f.,.,.> ____ _ 
Carrier's No. _________ _ 

at Eotf t {)6-VP/'t/S date 9/?J,Mk from betvt-tl S:QN'. o/t. 
•• ~ dNae.d below, In appAtWll OOod o,de,r, eacepl u nowG (OCrVanta 9t'iO CO'ldrtlOn Of COnlAl'iS ot ~I l~t"d, ~ al'ld oaialktd u kldk~ld below. Wl"lcb ~ ~ ("N ~o ~ C.ll"IO ~llood ~ .. OO'W'IICI as~ 
.,.,, ~ o, corporation ~90l.....aa,,,. ol 1h11 papM'J' ~ lhe 0111'1t.1.al aoroo• !O cany 10 111 uaual pmco or~ nt 1aic1 .to,lll"M.nlQI\,, • on 1111 , o,.r,, fDfld cs - o-,, wa• Int. ~ IO oelh,t,t IO OIIOChef w~ O(II lt'9 rou'le io l&iCI delllNttOt\. n 11 ~ ~.,.c,.. H IO •"'1'1 
CDniitt d al or.,.,, o(MJd~~ alOf wr,OOl'IIGnoC told~ kt~. and .H toNd'lpeilf1 "1 any Ima ,,co.c~odrl a» o, 1my nl U-Opoo,erty, ~...., ~ 'Obe ~,..~ tlhalbe ~ io al ... c:ond"ON Nit~ b,i .....,, ~ p,wcedo, 
~ . l'i«t6no:inlaNd,,.(U a,:,«:ifllld In Append& Bto PM 10l5)whict4 ... Mf"W ,.ood_~~ l it: ~Mdl!ICC'Dflll-0 l;o, lwnMt~ 11nd htd.U.119".II 

Consigned to 

L).r--A//, / I 5 o,v O / L 
State 

Destination &L /l, 1/P OCR U /'.11 
G2to4 

Route/Jc ·s T (-<..,) t9 L/ 

7 
Dellverl_n4g/J~/2e::::t.....t.:.N~O'..t.'.tt:.~1,.,_!,4.~'l,6..J.Y, .... /\/-'--(,.__~--Carrler ~ -- -

County 

L!f/l 

t?/t:. 
Number of Description of articles, special marks, and exceptions Packages 

(Mail or &!reel address of consignee - For purposes of notification only.) 

Zip Delivery 
Address• 

("To be filled in only when shipper desires and governing tariffs provide for delivery thereal.) 

' 
Car or 
Vehicle lnltlals ~ 

No. 
~ /2l~ 

·weight Class Check Sub] ■ Cl 10 Section t of condition,, II ..,,.1 
l f\1pmenl I.a \0 b• dttl"l'■ rtd lo lh• c.ona l; nH 

(Sub. to correction) or rate column ..tlhout - Oft .... conslgnot, .... -

w.;~c.a~I~~::= dttlYt,Y or 11'11• 

··.<:·1 ·9. . '·. - C' A// OAI 
~wl!no<Apoymontol~and•I-

·r1ou I/I//< l /v /I / ,,..; t / t"" lowh-lc:tw,_ 

/ 

... 

•'··:. 

t:· 

,• . 

f-:r .:7 r-v,c·/ (Slgo&Mo Ol conslgnocj 

H charg11 ara lo bt prepaid, wril• or 11amp 
he<w, "To bo ~ . 

Received S 
lo apply In prtp■ymenl ol th■ ch■rgH on th■ 
pn,pellydnerlloodhefoon. 

Agent or C■lhi■r 

Ptr 
(Th■ signature her■ acknowledgH only lhe 
■mount prepaid.) 

ChargH Advanced: 

$ Collect On Delivery I and remit to C.O.D. Charge Shipper □ 
to be paid by Conslqnee □ 

s 

"11 lhe shipment moves between lwo ports by a earner by wa1e1, lhe raw requires lhal Iha bill cl lading shall slate whelher it Is ·carriefs or shlppo(s weigh!". HM EMERGENCY RESPONSE 
Note. - where Ille rate is dependent on value, shippers are required to s1a1e specilicalty In writing the agreed or declared value of the property, TELEPHONE NUMBER (§172.604) 
The agreed or declared value of the propsrty le hereby 
specilical!y staled by Iha shlooer to be not ei«:· _ _.,_,_ PO! 

This is to c;.ertjfy that the above-named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for transportation 
accordin9'lo . .fhe apgllcable regulations of the Department of Transportation. Per _ ,.,,. 

j ,.-7 ,. • ,., ·' (!_ :5----Shippw. ·• ./ ,· , • • ,... : , ~ .I Agenp ., / 

'Per./ ' . ~1/~ Date: _____ Per: ~,7-~ .-./4'.A'-1, Date${? 4/21,f 
( ,· .,<-~ •• ·,,) ·· '.' ~/ 

Porm~nonl posl-olllce ftddrOSS ol' shlppGt 
FOAM NO. I BLS (Rev. 8/95) ~ 
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THIS MEMORANDUM II"" octalCMledgomo,~ INol o 1111 of lading h.u been lnuod ond lo no< lhe Otlglnol Bil al Lading, no< o copy 
or ...,acaio, covemg e.e property nomad horok1, ond la.,,_ oofo)y lo< Ill~ o, record • 

Shipper's No. Cd 

(Name of Carrier) Pl<f-. ;::-O;CJJJ/71'/C 1;· T /! 11 /1/,S I SCAC. ______ Carrier's No. ______ _ 
- . M>jod10lho-.-ondlllrtl!ok1onec10111Nodalool1NoBllof~: 

at FolPT" /)~l/.PN} date 9/2 8 / a from 00N1Vl50A/ O/L 
1w ~diw:rl)..:S belo#, .-i appern good OfOW, ai:,lpt u noted (c:onllll'U and CCl'dUan of QOl"ll•nta ol ~~;;!(\;:;~~Ill.Wt dn~ M ~balow, wNcf'I Mid OOft'Clial'IY' (l'le ~ ~W,,0 ~~rill oontracl U ~ 
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===::"'"'~=-~~:s==IDbt,y-==::;_:__~~~;::!~~~~• lhatft91YWQ to~~htff\DOII ..... N~IO .. Noandl'ticntllot~~law.~ pM~o, 

Consigned to (Mall or street address of consignee~ For purposes of notification only.) 

ti) /;NAI I.SON tJ It.. .. 
Destination State 

C:La/lllL l?.R T d'ol..P. u en 
County 

UJA', 
Zip Delivery 

Address• 

Route 

L1£.5T k-1/?v 
('To be lilied In only when shipper desires and governing tariffs provide lor delivery ther~at.) 

., 
Delivering p fZt, _ ., Car or ~/ 9 
Carrier • Eot? ; :n l'1 /t(( 6 72/ It 1:/ s . Vehicle lnltlafs_....a.... .... _ 

No. L~ 
of . *Weight Class Check ,hr:.:::!."tct', 'f0 \~":l:;J.~,:~ ~:n~~0,':,'.;,\~~~! 

Npum~r Description of articles, special marks, and exceptions (Sub to correction) or rate column - - "".,. CONigno<.""' -

ac ages • ""°'n.o/.~~~ ~:,: d•ll••'Y or '"'' 
thlprno,II w!UIOUI pa,,,- cl lrelghl ond OI -
lawMCNtVM-7-_ooo _LLo ,t{/ J < 

tr (Slgr\o_ ...... conolgnot) 

II c:twge, are to 1M prepaid. Wfft• ot atamp 
...,., 'To bo P,tpallf' . 

_, __________ _ 
lo apply Jn prepaymanl ol lhe chargea on lhe 

-----+----------------------------------+---------+-----1-----1 propertydo-horOOf>. 

AgenlorCashlor 

------1-----------------------------------1---------+-----1-----1 Por ____________ _ 

Collect On Delivery I and remit to 
$ 

C.O.D. Charge 
to be paid by 

Shipper 0 
Consignee D 

(The 1lgnalur1 h1r1 acknowl1dg1a only Iha 
amount-lei,) 

etwvo• Adw■-<I: 

'ti the Shipman! moves be_,, two~ by a camer by water, lhe Jaw requlras thal the 1)111 al lading shall stato whether ft la "carrier'• or shippers welghr. I HM EMERGENCY RESPONSE 
Note. -where the rate la dependent on value, 1Npper9 are required to state speclllca"y In writing the agreed or deciared value ol lhe property. TELEPHONE NUMBER (tt72.604) 
The ag:..ed or dedared value ol the p,op&rty Is "8t$by 

terials are properly classified, described, packaged, marked and labeled, and are In proper condition for transportation 
according to Off) apJlllcabl~utatlons of the Department of Tra0&00rtation, Per 

Ship, 
Per: /_I j:• .- ,?···~,.,..,.;-.,.,,CG; -~/1 //.• .;I(,• ,(,/L Date: _____ _ Per: r A.A / ,.6 UCT"'LA'dz 

~ 

., 

J 



THIS MEMORANDUM lll111oclo~flalal>llcliAdk,gl'IU~Joo....illldlllnol11W10rigNl811clLading,notacopy 
•~.~fltP'-'1.-no,en.llldla--a6iolylorllllngt#r-,S. 

Shipper's No. ________ _ 

(Name of Carrier) 1?:f R N.//~/AA/'/? 7/A-A/,,S 
R-.~tofltdaullcallonallldlarffaln_on,__cl .. Bllcll.adlr',g: 

SCAC. ______ _ Carrier's No. _________ _ 

at Wf2r.A EY/M/J date /_~2£ from ~ r,✓/\J 1 5 v ,.,, O I(. 
h-,Y--.ln-o,od_,_U_(_Md_olrmlonlOol __ .........;;._on_n_lOd_,~<-lh--0..-,0--.. -Ktu"-""O 
lfffJll'IO"OICIOfPOf'l&lcllllkli~al--~wdlr ..... ,actJIII.Y"ltowrtla ..... OllotOf.~lltald~•IN.lk:,t\,lonbOWfl,Jo.dorlt1ownw1iot~.~IOdittwtrkl~C•nieronlhtrout•k,NlddtlChll.lor\.•11~~Uk>MCI\ 

=.-::.:~==~BIO~:i-:::~-IO'i:.'!=:!:J::::=~::.i"'J. C:.:;...-r1y, INl .... ,Y _,.,.IObo- .... oundol ....... _ .... ,..._,.not~O,,-.--o, 

Contedto , (_ 
(Mail or street address of consignee - For purposes of noUtica1lon only.) 

fcJAI• Sa.-v Q _ · 
State County Zip Delivery 

Address• Deatln::L C ?rr i?otc:,u14 ~ Ci/311 . 
Route D Jf\/ 

('To be tilled in only when shipper desires and govemlog lariHs provide tor delivery thereat.) 

I l<r k,., / 
,_ 
.,. 

g:~:~ng ft Jl_;::'C//;?Azl/4. C 7?&&.r Car or 
Vehicle Initials _t./_L No. 126' 

% 
Number of •weight Class Check Subl•ct 10 Snoon 7 or condlllo·n1, II '"1• 

Description of articles, special marks, and exceptions ahtpmenl 11 tO be dellva,•d to 1h• con1lgneo 
Packages (Sub. to correction) or rate column wlillOOI ,_.. on lho conolgnor, 1IWI .,.,..._ 

~/) tJ1.-1{11,J 1//,/:w ,;'(/ .,IL, r-· Iha~~'~,::;:;,~:·= deRYtcy °' lhl, 
~ - pa,.,- cl bolghl allCI d -
lowt\llc:loatQN-

~j n,c· (Slgna.,,.ol~) 

II charge• are IO be prepaid. wrile or 1tamp , V hol9,"TobeP10pLlct'. 

-s 
to apply kl prep•ym.enl of lhe chaf0-1 on lht 
pn,po,1y-Mtaon. 

Agenlt#Cuhlof 

p., 
(The 1lgn11utt here acknowledge■ only lh• 
-_.i.) 

Cha,vtl-: 

$ Collect On Delivery I and remit to C.O.D. Charge Shipper □ 
to be paid by Constqnee □ 

s 

,'11 lhe 1hlpmen1 moves between two porta by a carrier by watar, Iha law requires that the bin ol lading shall stale whelher It Is ·carriers or shippers welghr. HM EMERGENCY RESPONSE 
Note. - where the rate le de~nl on value, lhlppera are requited to 1tale apeciflcally In writing the agreed or dectared value of the property. TELEPHONE NUMBER (§172.604) 
The a

1
1k,agreeclnv « dedar

1 
bved valua,IMAol lhe prq:,erty~;,CMd!Mla hereby 

el)8CI llaled the sh r to be not e per 

' ,This Is to certify that the above-named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for transportation·· 
according to th~~ regulations of the Department of Jransportallon. Per 

-~hipper L:,J([L~/~:t: ~ 
Per:/ _?._ J?". ~ Date: ____ _ 

I 
t· ~ • /t:Z,-2-~ . Ag~~ ~- Da,.tr:_.,.,. ' 1 - : Per. .,. - . 

~ 

'\ 
\ 



• ·~ ·-~: :~: -"'~:; :!: .. ,pi---~ ... ~·.•~:~--,.,,..,..:...~~__,... ... ..._ .. .... 

Shipper's No. ________ _ THIS SHIPPING ORDER """' 111~-:..i~~z:·°' 111 

• -~,:e of Carrier) 12R M!/Atll,t/L!' LLA-Als SCAC. ------ Carrier's No.--------
,llbjocllON-IIOnlnl--hotleol.;i;;cllloolNellllol~ . '/ 

at 02 ci Ev;4d..5 date //J. J.., 9£ from .t (t\L/\) I S:.t:J "' a LC 
... ___ , .. _il"""_,_ .. _ ,_o,w!_cl_.,...,.__~..._ .. -.. ... -.~--""'-·-.;t;-....._.. .. _ .. _ 
.,,.,_.,__, .. ~ ..... -..-... -,._ .. ..,.., ........... pooo.,_, .. __ ,on .. __ ., .. ___ ino,_IO ______ .............. _.~~---.. -
_., .... .,., .. -P'OJIO'IY_ol.,.,,.,_., __ .. ___ .. __ .. .,,., ___ lnolo,.,,.,o1 ___ ... , ... ,y .. rv1co101>opo,lotn,od ..... __ .. ...,....,. ..... ......i... .... ....-bo/ ..... --.. 
---( .. opodllodln _ _,.IIOPwllG:16)-"'9'-'lbf-lOIJo/h~ond_...fcw_Nnwofond_..__ )' 

Consted to .~- -~ ~ ~ ~ ~ ~ ~ (Mall or atreel addresa ol conalvnee )'f°' purposes o1 noUnca!lon 0<11y.) 

fNNI $an.I QI L 
DesUnatlon -::, State _ County Zip Dellvery 

&:L.013 A:C. r r-r i2 0 le,,✓, Address• I 

Route JL1 ----- ('To be lined In ooly whon shipper desires and governing tariffs provide lot delivery llleruaL) 

Dellverlng 
Carrier ZA-nL.r Car or 

Vehlcle Initials 
~· . No. 126 

·we·1ghl Class Check Sublt<I lo Stcllon 7 ol condltlont , ii 1h11 
1h1pmant I ■ to b• dilllnr•d lo •t;,.c.on-algneo 

.. -- (Sub. to correction). or rate ·· column =.,~"" "" ... ':"· cona1gnor 

TM cant:"°.:if !'IOI meke dtllnry o1 1h11 
~-p&ymonlolltllghlondd­lo....,. __ 

~lu'tolconaJg,",oll 

H cllatgN aro k> bo p,opold, Wfflo or •­
,..,.,"Tobe Propald". 

_, _________ _ 
lo appty In fH•p&ymenc of lh• charge■ on th• I I I I I_,, __ 

A{IOnlorCuNof 

-----t------------------------------ ---1---------1--------4-----IP« ____________ _ 
(Th• 1lgn11ure here 1cknowledg11 only th• _ __,,, 

.• =''":,:i,..o .. •• · 

Collect On Dellvery I and remit to 

$ 
C.O.0. Charge 
to be paid by 

Shipper 0 
Consignee D 

''U 1he lhlpmtnl move1 between two poltl by a Q&rr',er by water, lhe law requlrl!tl lllal the b!ll of lading shall stale whether h is 'cameo's or lhlppo(s welghr. 
Note. -where !he rate II dep9ndenl on value, thlppe11 are required lo state apeclllcalty In writing Ille agreed 01 declared value of lhe prope.tty. 
The agreed or decla,ed value ot the property II he<eby 

flcalty 11418<1 by lhe lhlpper to be not exceeding _________________ ll'l_r 

Clla/veoMv-

, ____________ _ 
HM EMERGENCY RESPONSE 
TELEPHONE NUMBEfl (§172.604) 

. -n,1s Is to certify that the abov~named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for transportation i 
: • according to the cab regulations of the Department of Transportation. Per . • 

Shipper. ~ Agent: v , 

'Per. ' ·• Date: _____ Per:~ u~.. Date: / t:J... 1-~1 ; 
.,, '-" . ~~-- r . 1• • 

: . 

~ 
(~ Agent must detach and retain thl1 Shipping Order 

and must sign the Original 8111 of Lading. 

' \ 



THIS MEMORANDUM 111n~111o111>11o11odlngho1bo«lluuod1nd1onotlheOr1g1no1ei1o1L.ac11ng, no11copy Shipper's No. ___ ____ _ 
. _ . _ or CNl'bl8, 0CMNlng lho pn,perly lllln<ld ""'"'• ond II 1n...- IIOlely lor 111mg or record. 

lNameotcirr1er~: ·7:;qilck St:'/4,v)C 1:-- SCAC. ______ Carrier's No.-------
~ llbfldlOb-ond llltlo In otlodan lho dote olllll BIi of Lading: 

,:~~gf.ee.:1t.1..~'P:& .. -<-~~ ~-o1~1!.Li:a:tk .. ~ ~~~4?!JJi_,_ .. _ld _ ~ .. ..,_ .. __ .. __, ...... :=..-"'.......,_ .. _,, .. .. __ ol_ .. .... _11oo_ . .. .. _ ,..., ., .. __ ,,,. _ _,...,......, ............ _'::':f'i_,. ______ , .. .. ._ 
==~:=:;":.=a .. ,.::::.i-=:=-.o,"':.:".,'"~ =::,:::=:.=:.-z.~,._,,,.,..-r_,. .. po,1o<r'!"' _ .,... .. ..,..,.,,,,....,.._notprohlbeod ti,, ....,, _po'r'"6 ., 

Consigned to •.. (Mai or street address ol consignee - For purposes of notification only.) 

FL1:ct l:Nl/1/lO,v hJt;/1//A-L 
Destination State County Zip Delivery 

GL<P0/9 t. O I l 1111-1 Address• 

Route 

/3ES1 WA v 
7 

• g:~:ing rt? ll C 1( S.e ~ VI C t;- Car or 
Vehicle Initials 

No. 

Number of •weight Class Check SubJoct to S1cUon 7 of cond1Uon1. II 1h11 

Packages ... ~ "'\ .' 
Description of articles, special marks, and exceptions (Sub. to correction) or rate column :.,~•~ bC:. ~lv~~~n:..c=t:: 

:·: ;~:;,)::·:--;• .~ ·~ ..... , 

f /?l,e11"1~) 
~~=I~~~~~:.= dtllwry at lhl 1 

~{:)d)C) 
ehlptr>ont - 1>1yrnonl ol hight ond ol -

~ ·- ,;i. ~t~c.-L 0/1 lawful"'"-

' .,/ 
(S>ona .... ol -) 

II chargH ire to be prepaid, wr11e or It1mp 

.. horw, "To be l'nl1>11d"-
. .-:, 

, , 
-

'~ ~· Received S . ~- to apply 6n prepayment ol the charge, on the 
p,oportydoocflledhoNlon. 

-'. 
•' Agent or C.11hler . 

Per 
(Th■ ■ lgnalur■ h■ r• 1cknowlIdge1 only th• 
■mounlprept111d ,) 

' • 
Chl,gee Advanced: 

. ·.$ ~l:ect On ~ll~ery I and remit to C.O.D. Charge Shipper □ 
to be paid by Consignee □ 

s 

_; "If Ille thlpmenl movN bttWNn two porta by • earner by waler, Ille law~"" that the bUI of lading shalt state whelller tt la "cante( a or ahlppe( s welghr. HM EMERGENCY RESPONSE 
• Note. -,mef9 lhe rate II dependent on value, lhlppef9 a111 required to 11ate epeclllcally In wrlllng the agreed or declared value of the property. TELEPHONE NUMBER (1172.804) 
,: The egrNd or CleClalad vaJue ol lht p,ope11y Is hereby 
• ~ 11et.d bY Ille_, to Ill not exceeding oer 

This Is to certify that the above-named materials are properly classified, described, packaged, marked_?n~ labeled, and are in Qrqper condition for transportation 
according to the applicable regulations of the Department of Transportation. Per · 

Shipper...£.--,/.-.b?-- --,.------_:_-----:::--,,---,.'";,o,' 
Per. A /4 / ~ Date:~'~---~ 

Pennanent poet-olllce addrass ol shipper 
FORM NO. 1 BLS (Rev. 8/95) ~ 

Per: v Date: _ ____ _ 

J 



APPENDIXC 

LABORATORY ANALYTICAL RESULTS 



Laboratories Corporation 

October 02, 1998 

Mr. Brian House 
Fleet Environmental Svc.,LLC 
8 Harding st. 
Lakeville, MA 02347 

RE Your project: 980340 Devens/Fleet Env. 

Dear Brian: 

111 Herrick Street, Merrimack, NH 03054 
TEL: (603) 424-2022 • FAX: (603) 429-8496 

Enclosed please find the results for the above-referenced 
project, received on September 28, 1998. AMRO operates a Quality 
Control Program which meets or exceeds EPA and state requirements. 
A copy of the appropriate state Certificate is attached. The 
enclosed Sample Receipt Checklist details the condition of your 
sample upon receipt. No quality control deviations which impact 
the enclosed results were noted during the analyses associated 
with this project. This project was assigned AMRO Project Number 
20464. If you have any questions regarding this project in the 
future, please refer to this number. 

Please be advised that any unused sample volume and sample 
extracts will be stored for a period of thirty (30) days from this 
report date. After this time, AMRO will properly dispose of the 
remaining sample. If you require further analysis, or need the 
samples held for a longer period, please contact us immediately. 

Encl. 

This letter is an integral part of your data report. 

Please do not hesitate to call if you have any questions. 

Sincerely, 

~/ Richard Ravenelle 
/ / Organics Laboratory Manager 



Laboratory Report 

Extractable Petroleum Hydrocarbons (EPH) 

EPH ANALYTICAL RES UL TS 

Extraction Method: EPA 3541 Client ID T-3759 
Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: MADEP EPH 98-1 AMRO Lab ID 20464-01 
EPH Surrogate Standards - Extraction Date Collected 09/28/98 
Aliphatic: 1-Chlorooctadecane Date Received 09/28/98 
Aromatic: o-Terphenyl Date Extracted 09/29/98 

EPH Surrogate Standards - Analysis Date Analyzed 10/02/98 
2-Fluorobiphenyl Dilution Factor 1 
2-Bromonaphthalene % Solids 96.8 

RangefTarget Analyte UNITS RESULTS RL 

C9-C1e Aliphatic Hydrocarbons 1 mg/Kg ND 51 

C1e-C36 Aliphatic Hydrocarbons 1 mg/Kg ND 51 

C11-C22 Aromatic Hydrocarbons 1
•
2•3 mg/Kg ND 25 

Naphthalene mg/Kg ND 0.25 
2-Methylnaphthalene mg/Kg ND 0.25 
Acenaphthene mg/Kg ND 0.25 
Phenanthrene mg/Kg ND 0.25 

2-Fluorobiphenyl % Recovery % 88.1 N/A 
2-Bromonaphthalene % Recovery % 88.5 N/A 
o-Terphenyl % Recovery % 60.9 N/A 
1-Chlorooctadecane % Recovery % 66.0 N/A 
Surrogate Acceptance Range % 40-140% 40-140% 

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range 
2 C11-C22 Aromatic Hydrocarbons exlude the concentration of Target PAH Analytes • 
3 Reporting limit based on calculated MDL, not the prescribed procedure in MADEP EPH Revision 1.0 method. 
NIA = Not Applicable 

ND = Not Detected at or above the Reporting Limit (RL) indicated. 

COMMENTS: 

CERTIFICATION 

Were all QA/QC procedures REQUIRED by the EPH Method followed? 

Were all performance/acceptance standards for required QA/QC procedures achieved? 

Were any significant modifications made to the EPH method, as specified in Sect 11.3? 

IX] Yes I I No - See Comments 

IX I Yes I I No - See Comments 

I ] No IX I Yes - Details attached 

I attest under the pains and penalties of pe,jury that, based upon my inquiry of those individuals immediately responsible for 
obtaining the information, the material contained in this report is, to the best of my knowledge and belief, accurate and 
complete. 

SIGNATUR~ ..... ko----... /:W -c .... - o. _j_ POSITION: 

DATE: 

Organic Division Manager 

1~b-/2t 
I I 



Srtrlr b r '3- ;t '-l ~ - \ I ~ r- t) ~r,'i-,;j~ .. "' _.,~-I •: • , , -' , _'.-~~ 

AMRO Environmental Laboratories Corporation 
111 Herrick Street 
Merrimack, N.H. 03054 

'4 
\ 

,.. 

Office: 603-424-2022 Fax: 603-429-8496 CHAIN OF CUSTODY RECORD 

Proj. No. 

C\<oa~'\~ 
Project Name 

-r\ ~ E. V"\-\) • 

Project State MATRIX 
ti\A Water - A 

SoiVSolid-S 
Type 
Size, 
& No. of 
Containers 

, -1.~i''.fi!~ ... ~~ij"" ·~:s.\~~,. ~ . ; 
··· ••:'~u,t. c.: ':r1 ' 
• . .. .. _ _ ✓• '\. ~ .. ........ : ;-: 

Date Time 

~'\,u ~~ 
1
,- t\ ... '-4, ... hi~ 

Remarks 

L..~-,~ \_ . 
,, 
,, 
·, 

,, 

.,. 

Please print clearly, legibly and completely. Samples cannot be logged 
in and the turnaround time clock will not start until any ambiguities are 
resolved. 

uished by (Sig~ u 

Ci . -~1 
Relinquished by (Signature) Date Time Received by (Signature) 

Relinquished by (Signature) Date Time Received by (Signature) 

-Y,'I/":.- - ' •: ' 
Relinquished by (Signature) 

/~.--,/// ;J _, ,A (} /°' 

Date Time ~ived for Labo,i, ~Signature) 

7'-. .?R-Cf.\> 7 ;<JJ)h /(l(~t:n/tl/ 

\'\ 
-

'" -
'" -
"" 

! 

PRIORITY TURNAROUND TIME AUTHORIZATION 
Before submitting samples for expedited T.A.T., you must have requested in advance and 
received a coded T.A.T. AUTHORIZATION NUMBER. 

AUTHORIZATION NO. ___ T.A.T. authorized by: _ _________ _ 

Results need.,_ 
J\., ~-~ r \.....S,. 

PO# \_si\~S° 

AMRO Project No. '() 0( 
Vl\,\ 

Seal Intact? 

Yes No N/A 

Send Results to: c:--. 
~\ .• ,,\ \:.. "-l • - ,)( '. 0 ~ \\-..u-;..R 

::::> .... ,,..... _, , ~\) .. ~• - \ L_,i,-.. 12. .t\r-i.. ,.\ '1 
~G,... ~\~ 
w W-,:,-\.,J.\.\o (1: A)I..) 

Remarks \ 
'2 ~ - V'\..,. "'~ ~-r-3,0l- ~~-'::, ~A.T. 

(\\1. C,r;,r- •J \i ·:,--=>;, \ . ..,, \'-\-\., .• I • .._, · •. "-(<.\c,, ;\ 

'(~\\ ' u · . ~1_, \ _\ \,, ;) I"', 



~=:;~ A ~g~o 
Ilifla·~ ~ ~ 

Sample Receipt Checklist 
I I l 

Client: AMRO ID: ~,,. '•L"' 
~ . , -,,_ 

Project Name: ne11.1Jv/rr.-,~r ,CJ ~;"/. Date Rec.: ~ 1>1rOP 

Ship via: (circle one Fea l:.x., UPS t <Z™RO Couner--" Date Due: N ti/"? 
Hand Del., Other Courier, Other 

I I 
Items to be Checked Upon Receipt Yes No NA Comments 
1. Custody Seals present? v7 
2. Custody Seals Intact? ✓ 
3. Air Bill included in folder if received? J 
4. Is COC included with samples? I 
5. Is coc signed and dated by client? J 
6. Pick up temperature of the samples. Temp.= .J 
7. Laboratory receipt temperature. Temp.= ~-1:t'_- J 

Samples rec. with ice ice packs ✓ neither ../ 
8. Were samples received the same day they were sampled? J 

Is client temperature < 6 degrees C? ✓ 
If no obtain authorization from the client for the analyses. 
Client authorization from: Date: Obtained by: 

9. Is the coc filled out correctly and completely? .J 
1 o. Does the info on the coc match the samples? /, 
11. Were samples rec. within holding time? I 
12. Were all samples proper1y labeled? / 
13. Were all samples proper1y prese,ved? ✓ 
14. Were proper sample containers used? ./ 
15. Were all samples received intact? (none broken or leaking) ✓ 
16. Were VOA vials rec. with no air bubbles? ./ 
17. Were the sample volumes sufficient for requested analysis? ~ 

18. Were all samples received? I 
19. VPH Soils only: I 

Samples prese,ved in Methanol or air tight container? 7 
Samples received in Methanol covering the soil? /. 
Samples received !n air tight container? ✓ 

20. Subcontracted Samples: J 
What samples sent: 
Where sent: 
Date: 
Analysis: 
TAT: 

21. Information entered into: 
Internal Tracking Log? / 
Dry Weight Log? .I. 
Client Log? .J 

. . 
Received By: 

~~--
Date: 'ih.t!YY 

Labeled By: , I Date: I • 
Logged in By: ·\ff Date·: . ·V/ 
Checked By: Date: 

NA = Not Applicable 
Rev. 9 08/20/98 hi ee/logbooks/SAM-REC-2 



Volatile Petroleum Hydrocarbons (VPH) 
Massachusetts Department of Environmental Protection (MADEP) 

Method 1.0 - January 1998 
AMRO Modifications 

This modification is based on the use of a purge and trap gas chromatography mass 
spectrometer (GCMS) system to analyze samples for VPH. The hydrocarbon ranges are 
quantified using predominant mass fragmentation ions which are characteristic for the 
range being measured. This approach eliminates potential false positives for the target 
analytes while providing accurate hydrocarbon range data. 

The chromatographic column is an HP-624 capillary column which has been 
validated by GCMS analysis of a gasoline standard to correctly identify the marker 
compounds and elution order of specific gasoline components. Batch quality control 
includes, at a minimum, method blank, laboratory control sample, and duplicate analysis. 
A matrix spike and/or matrix spike duplicate is analyzed if sufficient sample is submitted to 
the laboratory. 

The Reporting Limit (RL) of this method for each of the collective aliphatic and 
aromatic ranges is approximately 0.6-2.8 mg/kg in soil and 25-110 µg/L in water. The RL 
of this method for the target analytes ranges from approximately 0.05-0.13 mg/kg in soil 
and 2.0-5.0 µg/L for water samples. 

Extractable Petroleum Hydrocarbons (EPH) 
Massachusetts Department of Environmental Protection (MADEP) 

Method 1.0 - January 1998 
AMRO Modifications 

This modification is based on a solvent extraction and gas chromatography mass 
spectrometer (GCMS) analysis. The hydrocarbon ranges are quantified using 
predominant mass fragmentation ions which are characteristic for the range being 
measured. This approach eliminates the silica gel solid-phase fractionation step. False 
positives for targeted PAH analytes are eliminated by using GCMS as the primary 
analysis technique. 

The chromatographic column is a J&W Scientific DB-5ms capillary column. 
Internal standard calibration is performed using 5a-Androstane at a concentration of 40 
ng/µL. o-Terphenyl and 1-Chlorooctadecane are added as surrogate compounds at 20 
ng/µL in the sample extract. These two surrogates monitor the effects of the sample 
matrix and extraction efficiency. Two additional surrogates, 2-Fluorobiphenyl and 2-
Bromonaphthalene, are added to the finished extract prior to analysis to monitor 
instrument performance. Batch quality control includes, at a minimum, a procedure 
blank, laboratory control sample and duplicate sample analysis. A matrix spike is 
analyzed if sufficient sample is submitted to the laboratory. 



f 

V~~&~A~ 

s~ 1{Jil!iaM 1'. 1{Ja.tt E::-~ Stati.oH 

M- NH012 Amro Environment!ll Lab 
111 Herrick St 
Merrimack, NH 03054 
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