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Aluminum 
Arnenlc 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PAL SEMIVOLATILI! ORGANICS 
2-mcthylnaphthalcne 
9h-carbazole 
Acenaphthylcne 
Anthracenc 
Benzo [a]Anthraccoc 
Benzo [a] Pyrcoc 
Benzo [b] Fluoranthcoe 
Benzo [g.h,I] Pcrylcoe 
Benzo (k] Fluoranthcoe 
Bis(2-cthylhexyQ l'hthalate 
Chryscoe 
Fluoranlhene 
Fluorenc 
lndeno (1,2,3-c,d] Pyrene 
Phenanthrcne 

enc 

STORM DRAIN SYSTEMS NO. 1/2 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

;::c;g.~,~.l;'R~ij,R00l:sAMPUl,·l.OCATI0NS'.c; 
'}?(Jl'StitBAi(;/i cc;t·.· ,,·;+?;; i;}(OO'V,'NSTRl!AMO:i• 

.il- :; iJBFI;ll! 'li:i1ti1:II! ;1l!!i1liiI1[1t,f f h1il ;[:/[l'li1ti: !1lf1iflilli. Imtflilii~::·; :!11if1Ji11~\ 
9620 
15.5 
27.1 
ND 

< 1.2 
819 
24.5 

4.7 
44.5 

16700 
44 

4470 
203 

0.192 
18 

1700 
ND 
76.6 
18.4 
62.9 

0.21 
ND 
5.8 
7.1 
16 

8.4 
II 
II 

6.3 
ND 

14 
30 
2.3 
8.9 
30 
30 

< 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 

9430 
16 

32.4 
ND 
1.63 
820 
32.2 
5.99 
46.7 

13000 
78.7 
4590 
259 
0.05 
24.5 
1400 
ND 
519 

21.7 
53.9 

22 
ND 

2 
2 
8 

10 
10 
10 
30 

ND 
10 
10 
2 

10 
4 

10 

< 

< 

< 

< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

7700 
23.3 
33.2 
ND 
0.7 

2470 
15.9 
6.54 
15.9 

10400 
43 

2220 
277 
0.05 
15.6 
641 
ND 

1000 
18.5 
83.5 

I 
ND 
0.7 
0.7 

3 
5 
4 
5 
I 

ND 
2 
6 

0.7 
6 
3 
7 

< 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 

16700 
14.6 
91.2 
o.s 

ND 
3260 
34.9 
8.04 
6.39 

12300 
15.5 

3500 
759 
ND 

25 
577 
1.27 
1330 
15.2 
33.2 

ND 
.IND R 
0.033 
0.33 
0.17 
o.zs 
0.21 
0.25 

0.066 
0.62 
0.12 
0.62 

0.033 
0.29 
0.25 
0.47 

5010 
11.4 
39.8 

< o.s I< 
ND 

2410 
11.7 
5.66 
6.86 
6770 
23.S 
1430 
891 
ND 
10.4 

< 100 
0.9 
891 

< 3.39 
39.7 

ND 
IND R 

< 0.3 < 
< 0.3 < 
< 2 < 
< 2 < 
< 2 < 
< 2 < 
< 0.7 < 
< 6 < 
< I < 

2 < 
0.3 < 

3 < 
0.3 < 

,~ 
2 < 

9320 
5.87 
60.4 
0.S 

ND 
1600 
20.7 
4.87 
3.17 
7300 
6.92 

2410 
597 
ND 
14.3 
355 

0.993 
796 
8.74 
20.3 

ND 
.IND R 
0.033 
0.033 
0.11 
0.25 
0.21 
0.25 

0.066 
0.62 
0.12 

0.068 
0.033 
0.29 

0.033 
0.033 

< 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< ,~ 

5790 
25 

42.7 
0.5 

ND 
2340 
4.05 
9.94 
13.9 

9740 
52 

1710 
358 
ND 
15.7 
100 

1.44 
1300 
14.5 
83.6 

ND 
IND R 

0.3 
0.3 

2 
2 
2 
2 

0.7 
6 
I 
3 

0.3 
3 

0.3 
2 



STORM DRAIN SYSTEMS NO. 1/2 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

··;22~};?1;£.~!?!/,'!.f,~ggf,,~~LB LOCATIONS ; Viij'Y·· 

;;11,1111i~ti11;1!1;1,1it~1a111111~1if ,~1111: 
PAL Pl!STICIDES/!'_CBS 
DIJf 
DDD 
DDE 
Dleldrln 
Endosulfan Sulfate 

mma-chlordanc 

OTHER 
Total Organic Carbon 
Tc:tal Petroleum Hydrocarbcrts 

NOTES: 
R = Non-target compound analyzed for but not detected. 
M = Duplicate high spike analysis. not within cmtrol limits. 
C = Analysis was coolirmed. 
NA = Not analyzed 
ND = Not detectable 
µ.gig = micrograms/gram 

, •.•• __ ... _ .. ,_, __ 1,.\.1 -, ••• 1.f 

NA 
NA 
NA 
NA 
NA 
NA 

30000 
240 

NA 
NA 
NA 
NA 
NA 
NA 

32500 
281 

NA 
NA 
NA 
NA 
NA 
NA 

58400 
239 

Pue2of2 

• ;,UPSTRr!AMrlHi) , •••••• )''.:\l)()'WNs:rl\l!AM. [: 

lllflilii!I J!l~f ~ll!!!l!1!!ilfliiilll111llf iililI 
NA < 0.00107 M NA < 0.00107 M 
NA 0.024 C NA 0.0537 C 
NA < 0.00765 NA < 0.0076S 
NA < 0.00629 M NA < 0.00629 M 
NA < 0.00763 NA < 0.00763 

33ND R 3NDR 33ND R 3ND R 

67400 
I 

42400 
I 

24600 
I 

64700 
< 282 71.9 SS.I 110 

0S-Dcc-9S 



PALMBTALS 
Aluminum 
Antimony 
Arsenlc 
Barium 
Betyllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

STORM DRAIN SYSTEMS NO. 2/3/4 AND ASSOCIATED LOWER OOLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER OOLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

:>~l>f!i~i,jl)jl:·• ;,iiiWtif: ••• 
9380 6000 784-0 29500 

< 19.6 < 1.09 10.6 18.8 < 
19.2 8.4 18 60 

46.2 12.7 30.9 155 

ND ND ND ND 
3.74 0.947 2.18 27.7 < 
224-0 3850 114-0 3440 

38.4 23.5 39.5 142 

8 3.86 5.83 15,7 

43.9 13.4 36.1 145 

21900 12100 14300 42400 

230 18 137 410 

4200 5020 3910 14900 

572 231 174 551 
0.0751 < 0.05 < 0.05 < 0.05 < 

22.3 18.3 22.7 82.1 
114-0 552 1040 4610 

ND ND ND ND 
108 327 564 1650 

28.2 19.6 24 91.4 

171 46.9 115 573 

PAL Sl!MIVOLATILI! ORGANICS 
2-methylnaphthalenc 2.1 < I < 1 < s < 

2-methylphenol / 2-cresol 0.35 < 0.6 < 0.6 < 3 

4-mcthylphenol / 4-cresol 2.2 < 5 < s < 20 

9h-carbazole ND ND ND ND 

Acenaphthenc 3.6 I < 0.7 < 4 

Acenaphthylene 30 < 0.7 < 0.7 < 3 

Anthracene 30 2 1 < 3 

Benzo [a] Anthraccne 60 6 9 < 20 

Benzo[a)Pyrene 60 < 5 10 < 20 < 

Benzo [b] F1uoranthene 60 10 20 < 20 

Benzo [g,h,i] Pcrylene 30 < s < s < 20 < 

Benzo [k} Fluoranthene 70 2 6 < 7 

Bis(2-ethylhexyl) Phthalate ND ND ND ND 

Chrysene 90 10 10 < 10 

Dibenz (a,hl Anthraccne 1.7 < 4 < 4· < 20 < 

5000 14-000 
1.09 3.48 
8.55 19 
15.9 63.9 
ND ND 
0.7 6.35 
686 2040 
19.7 51.2 
3.91 10.6 
12.2 49 

11100 20900 
34.8 166 

2430 6360 
172 423 

o.os < o.os 
IS 38.3 

583 1860 
ND ND 
412 84-0 
14.2 39.5 

41 184 

o.s < 2 
0.3 < 1 

2 < 10 
ND ND 
0.4 < 2 
0.3 < 2 
0.6 < 2 

2 < 8 
2 < 10 
6 < 10 
2 < 10 
1 < 3 

ND ND 
6 < 6 
2 < 10 

06-Dec-95 



Fluoranthene 
Fluorene 
Indeno (1,2,3-c,d] Pyrenc 
Naphthalene 
Phenanthrcne 

·enc 

PAL VOLATILE ORGANICS 
1,1,1 -trichloroethane 
Acetone 
Toluene 

STORM DRAIN SYSTEMS NO. '}J3/4 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 

100 
8.1 
ND 
3.6 
100 
200 

ND 
ND 
ND 

FORT DEVENS, MA. 

I 
20 
2 

ND 
< 0.7 

20 
20 

NA 
NA 
NA 

tit&fll!ivli 
< 0.7 I< 

20 
< 0.7 I< 

ND 
< 0.7 I< 

10 
20 

3 
ND 

4 
20 
40 

0:fr:!Jf1~i: 
< 0.4 < 2 

8 20 
< 0.3 < 2 

< 
ND ND 
0.4 

5 
_]_ 

NA 
NA 
NA 

I< 2 
7 

20 

Tctrachloroethylene /Tctrachloroethene 0.24 NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA TrlchJoroOuoromcthane ND 

OTilllR 
Total.Organic Carbon 66000 
'.fotal Pcts:oleum __ Hydrocarbons 12_00 

o,lt65\usaec\tables\[dfs\csb\4-3. wl: I 

NA 

5320 

~ 

Page2of 4 

14700 
2500 

NA 

,-----:::..--, 

4490 
625 

54600 
mq 

06-Dcc-95 



PALMETAlS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

STORM DRAIN SYSTEMS NO. 2/3/4 AND ASSOCIATED LOWER COLD SPRIN.G BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

WWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

""""'-""'-·CC·CC ...... ,{,' :\j(' __ 'IJOWNS'.f!!Jl,\M:;,(C .. 

Ir ml:~i!l!!!!llli!llif ef i~~,~1fll't1~~r!1itlll!!J! 

< 

< 
< 

< 

12500 
)~~ 

_95.2> 
127 
o.s 

ND 
S810 
4.0S 
1.42 
60.4 

1S900 
350 

4610 
339 
ND 

41 
!S20 
0.2S 
2120 
72.S 
372 

< 

< 

6190 
ND 
9.37 
3S.3 
o.s 
ND 

1810 
14.9 
7.86 
7.83 
6S90 
8.17 

20S0 
S24 
ND 
13.2 
308 
0.25 
707 
8.4S 
31.4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

< 

< 

< 

3410 
ND 
7.6S 
23.3 
o.s 
ND 
898 
8.S 

6.52 
4.14 

4800 
10.2 

1340 
242 
ND 
8.67 
173 

0.25 
S16 

3.39 
32.! 

PAL SllMlv_OLATILE ORGANICS 
2-methylnaphthalene 
2-methylphenol /2-cresol 
4-mcthylphenol / 4-crcsol 
9h-carbazole 
Acenaphthene 
Acenaphthylene 
Anthraccnc 
Benzo [a] Anthracene 
Benzo [a] Pyrene 
Benzo [b J Fluoranthenc 
Bcnzo [g,h,I] Pcryiene 
Benzo [k] Fluoranthene 
Bis(2-cthyihexyl) Phthalate 
Chrysenc 
Dibcnz f a.!hl Anthracene 

< 

ND 
ND 
ND 
4.68 S 
ND 

4.37 
4.42 
18.1 
22.9 
32.7 
18.9 
33.2 
3.1 

47.1 
ND 

< 
< 
< 
< 
< 
< 
< 

< 

ND 
ND 
ND 

.IND R 
ND 

0.033 
0.033 
0.17 
0.25 
0.21 
0.2S 

0.066 
1.S 

0.12 
ND 

ND 
ND 
ND 

.033ND R 
ND 

0.o7S 
0.1 

0.3S 
0.51 
0.67 
0.34 
0.47 

< 0.62 
0.8 
ND 

< 
< 

< 
< 
< 
< 
< 

ND 
ND 
ND 

.IND 
ND 

0.033 
0.033 
0.27 
0.2s 
0.21 
0.2s 

0.066 
0.62 
0.67 
ND 

n,::. n .. __ nc: 



I 

STORM DRAIN SYSTEMS NO. 2/3/4 AND ASSOOATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

WWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

·•···••cow.sP.RINGBROQK.SAMl'.LBLOCATIONSK./ 
;":DOWNSTll.EM[\ 

·••··•·• .. \
9~~1!!::;, \';Ii~ ii;Ji;~~Jlji?:i!];;l/\ 

:;:;'•U r;[:}ff? '?'$fl[~lf !1!iii)ll!!1irifaiil1ll!i 
Dibcnzofuran 
Fluoranthene 
Fluorcnc 
Indcno [1.2.3-c,d] Pyrcnc 
Naphthalene 
Phenanthrenc 
Pvrcnc 

PAL VOIATILB ORGANICS tn•I•\ 

1,1.1-trichloroethane 
Acetone 
Toluene 
Tctrachlorocthylenc /Tetrachlorocthene 
Trichlorofluoromethane 

PAL Pl!STICIDES[!'CBS la•nl 
DDT 
DDD 
DD!! 
Dieldrin 
Endosulfan Sulratc 

I oamma-chlordanc 

OTIIBR itHI•\ 
Total Organic Carbon 
Total Petrole\lm Hydroc::arbons 

NOTES: 
M = Duplicate high spike analysis. not within control limits. 
R = Non-target compound analyzed for but not detected. 
S = Non-target compound analyzed for and detected. 
NA = Not analyzed 
ND = Not detectable 
µgig = micrograms per gram 

--••L~-•-- --1•-Ll •• \t,lf,.\,..,~\,l_ 't ,.A,-1 

< 

< 
< 
< 

< 

ND 
59.4 

0.165 
20.3 
ND 
19.8 
53.1 

0.0044 
0.017 

0.00078 
ND 

0.0059 

NA 
NA 
NA 
NA 
NA 

2ND R 

219000 
827 

< 
< 
< 

< 
< 

< 
< 
< 
< 
< 

I < 

ND 
0.068 
0.033 
0.29 
ND 

0.033 
0.033 

NA 
NA 
NA 
NA 
NA 

0.00707 M 
0.00826 
0.00765 
0.00629 M 
0.00763 

33ND R 

32500 

.~ 

Page4of 4 

ND ND 
1.4 I.I 

0.086 < 0.033 
0.33 < 029 
ND ND 
0.78 0.39 
1.3 I.I 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

33ND R 33ND R 

2~==1 
19700 

47.J_ 

06-Dcc-95 



BOWERS BROOK AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

,. IJOV,'ER::;_IJROOI.\• 
SAMPUl LOCA1lON. 

t}q,D,',,94,cl6X;I?• 
•• •• tO!i/22194;:/:r 

·.•cow SPRING IIROOKSAMPIBLOCATIONSi 

Aluminum 
Arsenic 
Barium 
Beryllium 
C.alcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
N"icl:cl 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PALSEMIVOLATIUl ORGANICS 
9h-carbazolc 
A.ccnapbthylcne 
Antbracene 
Benzo [a] Anthracenc 
_Benzo [a] Pyrcnc 
iBenzo [b] Auorantbcnc 
Benzo [g,hJ] Perylenc 
Benzo (k] Fluoranthcne 
Bis (2-cthylhexyQ Pbthalatc 
Oiryscnc 
Fluoranthene 
Fluorcnc 
lndcno [1,2,3-c,d] Pyrcnc 
Phcnanthrene 

enc 

PAL VOLATIUl ORGANICS 
1,1,1-tricbloroethane 
.Acetone 
Toluene 
Trlchlorofluoromcthane 

PAL PESTICIDES/PCBS 
DDT 
DDD 
DDE 
Dicldrin 
Endosulfan Sulfate 

amma-chlordane 

OTHER 
Total Organic C.arbon 
Total Petroleum Hvdrocarbons 

N01ES: 
M = Duplicate high spike analysis, not within control limits. 
C = Analysil was confirmed. 
R = Non-target compound analyzed for but not detected. 
NA = Not analyzed 
'ID = Not Detected 

.. /q/g = micrograms per gram 

g:\t65\usacc\tablcs\fdfs\csb\4-4.wkl 

: <-\:;:;::.:::::; :\tO·Ff.::;:r:::. ::,;: 

< 

< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

< 

< 
< 

7550 
57.9 
65.4 
0.5 

3060 
4.05 
23.4 
20.8 

11800 
89 

2070 
1140 
22.6 
100 
0.25 

2570 
339 
147 

.lND R 
0.033 
0.033 
0.17 
0.25 
D.21 
0.25 

1.1 
0.62 
13 
1.6 

0.033 
0.29 

1.1 
2.6 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

33ND R 

104000 
192 

Page 1 of 1 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 
< 

12800 
96 

188 
0.5 

17000 
4.05 

19 
54.9 

23200 
220 

3210 
3150 
41.5 
1130 
2.89 
1620 
41.4 
398 

.!65ND R 
0.165 
0.165 

0.8 
1.25 
1.05 
1.25 
Q.33 

3.1 
0.6 
4.5 

0.165 
1.45 
2.22 
4.59 

0.0044 
0.49 

0.00078 
0.0059 

NA 
NA 
NA 
NA 
NA 

2ND R 

16600) 
312 

< 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 

8910 
63 

913 
0.5 

3150 
4.05 

36 
21.8 

24400 
67 

2360 
.1360 
26.4 
555 

0.25 
1730 
23.9 
193 

.SND R. 
0.2 
0.2 
0.8 

1 
1 
1 

03 
3 

0.6 
03 
0.2 

1 
0.2 

1 

NA 
NA 
NA 
NA 

0.007<11 M 
0.0498 C 

0.00765 
·o.00629 M 
0.00763 

2NDR 

113000 
203 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

7860 
7.79 
39.1 
0.5 

1400 
19.8 

6 
2.34 
6820 

6.9 
2140 
275 
12.9 
294 
0.25 
692 
10.9 
19.9 

.!ND R 
0.033 
0.033 
0.17 
0.25 
0.21 
0.25 

0.066 
0.62 
0.12 

0.068 
0.033 

0.29 
0.033 
0.033 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

.33ND R 

18500 
28.2 

06-Dec-



PAL METALS 
Aluminum 
Arsenic 
Barium 
Beiylllum 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PAL SEMIVOLATILE ORGANICS 
9h-carbazolc 
Accnaphthylene 
Anthracenc 
Bcnzo [a]Anthraccne 
Benzo [a] Pyrene 
Benzo [b] Fluoranthene 
Benzo [g.h,i] Peiylene 
Benzo [k] Fluoranthcne < 
Bis(2-ethylhexyQ Phthalate 
Chrysene < 
Fluoranthcne 

STUDY AREA 57 MARSH AND ASSOOATED WWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

WWER COLD SPRING BROOK SITE INVESTIGATION 
fURT DEVENS, MA. 

20200 21600 D 8820 8540 
21 22.3 D 11.5 U.7 

78.8 84.2D < 5.18 74.3 
ND ND ND ND 

2.96 3D < 0.7 < 0.7 < 
2840 4890 D 10800 13000 
53.2 56.7 D < 4.05 31.6 
9.12 10.4 D < 1.42 8.41 
39.2 44.2 D 93 44.6 

21600 22800D 5190 12100 
222 248 D 240 120 

5340 5690 D 1610 2470 
161 174 D 41.7 265 

33.8 37.2 D < 1.71 22 
1620 1600 D < 100 563 
0.925 0.924 D 9.46 2.61 

819 984 D 5930 2210 
38.4 41.2 D < 3.39 23.1 
_160 176 D 176 209 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

3 < 3D < 0.7 < 0.7 
ND ND ND ND 

6 < 6D < 1 < 1 
-- 1 __ < 3D < 0.7 < 0.7 

5160 
26 

37.1 
ND 
0.7 

4140 
14.6 
5.15 
16.2 
7560 

95 
1590 
473 

15.3 
427 
1.17 

1020 
16.9 
124 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 
ND 

1 
3 

o.,;,_n,.,._Q~ 



,o [1,2,3-c,d) Pyrene 
nthrcne 

I 
PAL VOLATILE ORGANICS 
1,1,1,-trlchloroethanc I Acetone 
Toluene 
TrichJoroOuoromethane 

PAL Pl!STICIDBS/PCBS 
DDT 
DOD 
DOE 
alpha chlordane 
Dlcldrin 
Endosulfan Sulfate 
gamma-chlordane 
Aroclor 1260 

OTIIBR 
Total Organic Carbon 

I ]'Qtal Pctr9:1_eum Hyd_rocarbons 

•:\t65\usaec\tables\ldfslcsb\4-S.wl:I 

STIJDY AREA S7 MARSH AND ASSOCTATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

A®•1,t111,t;1111;111111 a1111i11r 1 ,~f-Y;!iiip 
ND 

ND I ND 
ND ND ND I ND 

0.8 1: 2 

ND 
0.03S 

0.0016 I< 
0.031 

0.083 CM 
0.04 C 

0.0338 C 
0.013 cs 

0.0298 CM 
ND 

0.0276 cs 
0243 C 

63600 
_____TIOO 

2 D I< 
20 < 

ND 
0.052 D 

0.00078 D 
0.041 D 

0.09 COM 
0.041 CD 
0,03S CD 

0.0123 CSD 
0.0311 COM 

ND 
0.0298 CSD 
0.309 C 

56700 D 
1760 D 

Page2of 4 

< 
< 

0.3 
0.3 

ND 
0.017 

0.00078 
03S 

NA 
NA 
NA 

3NDR 
NA 
NA 

3NDR 
30NDR 

266000 
1380 

1: 0.3 

I 
I 

0.3 3 

ND ND 
0.11 < 0.017 

0.0047 < 0.00078 
0.099 0.033 

NA NA 
NA NA 
NA NA 

3ND R 2ND R 
NA NA 
NA NA 

3ND R 2ND R 
30NDR 20ND R 

I 

148000 

I 

58400 
2S1 315 

06-Dec-9S 



PALMBTA1S 
Aluminum 
Ar!<nlc 
Barium 
Be,ylllum 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PAL SBMJVOLATILB ORGANICS 
9h-carbazole 
Aunaphthylene 
Anthracenc 
Benzo [a]Anthr,u:ene 
Benzo[a)Pyrene 
Bcnzo [b] Fluoranthenc 
Benzo [g,h.lJ Perylene 
Benzo (k] Fluoranthcnc 
Bls(2-ethylhexyl) Phthalate 
Chrysene 
Fluoranthenc 

STIJDY AREA 57 MARSH AND ASSOOATED LOWER (X)LD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

< 

< 

< 
< 
< 
< 
< 
< 

< 
< 

LOWER (X)LD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

·•••• <•COW.SPRING. BRQP~SAMPLB·LOCATIQNS0,1•.•v··· 
'STRBAM?::c:y·· ·\tit''i:t'.'· -DOWNSTREAM'.<'• 

,1i3,:ii1~!1 11~!it,1.Y1;;i1::;:~:- tttb~~,»;t~;f i••· 

10000 
65 

90.1 
0.5 
ND 

8380 
30.9 

19 
28.S 

moo 
240 

3220 
1580 
35.9 
608 

3.01 
100 

31.8 
305 

.5NDR 
0.2 
0.2 
0.8 

1 
1 
1 
2 
3 

0.6 
6 

< 

< 

< 

< 
< 

< 
< 
< 
< 
< 
< 

20100 
SI.I 
118 

0.427 
ND 

5440 
39.8 
2.S 

63.7 
30700 

340 
4340 
317 
31.1 
1540 
0.449 
38.7 
45.6 
290 JR 

ND 
0.033 
0.71 

1.2 
1.2 

0.31 
0.18 
0.13 
0.48 

0.032 
I 

6130 
53 

63.S 
< 0.5 

ND 
6980 

< 4.05 
9.31 
21.1 

12700 
79 

1740 
1490 
20.1 

< 100 
2.34 
1820 
15.8 
147 

.SNDR 
< 0.2 
< 0.2 
< 0.8 
< 1 
< 1 
< I 
< 0.3 
< 3 
< 0.6 

2 



STUDY AREA S7 MARSH AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

[1,2,3-c,d] Pyrene 
nthrene 

PAL VOLATILE ORGANICS 
1,1. t, -trichloroethane 
Acetone 
Toluene 
TrichloroGuorQmcthane 

PAL PBSTICIDBS/PCBS 
DDT 
DDD 
DDE 
alpha chlordane 
Dicldrln 
Endosulfan Sulfate 
gamma-chlordane 
Aroclor 1260 

oml!R 
Total Organic Carbon 
Tota) Petroleum Hydrocarbons 

NOTES: 
D = duplicate 
R = Non-target compound analyzed for but not detected. 
S = Non-target compound analyzed for and detected. 
C = Analysts was confirmed 
M = Duplicate high spike analysis, not within control lim1ts. 
NA :i:: Not analyzed 
ND = Not detectable 
µgig = micrograms per gram 

2:\t6S\usaec\tables\fdls\csb\4-5.ul 

< 

< 
< 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

c;:::c;{B;••com SPll,ING:BROOK SAMPLE i::oc-ATIONl!.-J 
':tJPSTREAM,/):::::r( -••-D_OWNSIRBAM'.'< 

·y111i:il!!"l1llliJBlf 1111111& 1WMl'i 
02 I < 0.065 I < 02 

1 < 2.4 < I 
2 I.I I 
6 

0.0044 < 
022 < 

0.0043 < 
0.096 < 

0.0553 CM I < 
0.49 C < 
0.14 C 
ND 

0.00629 M 
0.00763 I < 

ND 
0.0392 cs 

124000 
46(! 

2.1 

02 
3.3 
0.1 

023 

0.1 
0.064 

0.0206 
ND 

0.0192 
12 

ND 
ND 

170000 
1~00~~-

Page4of4 

2 

< 0.0044 
0.66 

0.0033 
0.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2ND R 

I 161000 
_ 242 

06-Dec-95 



PAL METALS 
Ah.uninum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
L,ad 
Magnesium 
Manganese 
Mercury 
Nictcl 
Potassium 
Selenium 
Sodium 
Tin 
Vanadium 
Zinc 

STORM DRAIN SYSTEM NO. 6 AND ASSOCIATED WWER (X}LD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

WWER row SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

5750 9680 D NA NA 
10.3 20.9 D NA NA 

24 69 D NA NA 
ND ND NA NA 

< 1.2 3.82 D NA NA 
1190 1760 D NA NA 
27.1 64.6 D NA NA 
4.23 7.39 D NA NA 
40.7 105 D NA NA 

14900 21800 D NA NA 
140 420 D NA NA 

2500 3770 D NA NA 
184 320 D NA NA 

< 0.05 0.115 D NA NA 
14.1 22.8 D NA NA 
885 1670 D NA NA 
ND ND NA NA 
76.2 138 D NA NA 

< 7.43 13.5 D NA NA 
16.8 36.8 D NA NA 
83.1 189 D NA NA 

PAL SEMIVOLATILll ORGANICS 
ND 9-hcarbazolc 

2-methylnaphthalene 
Accnaphthenc 
Accnaphthy1enc 
Anthracene 
Benzo [a] Anthracene 
Benzo [a] Pyrenc 
Benzo [b] Fluoranthene 
Benzo [g,h.i] Perylene 
Bcnzo {k] Fluoranthcne 
Bis(2-cthylhexyQ Phthalatc 
Chrysenc 
Di-n-butyl Phthalate 

ND 
0.19 
0.22 
3.2 

3 
3.5 
4.1 
4.9 
4.9 
3.6 
1.4 
4.3 
9.3 

ND 
0.15 D 
0.18 D 
2.7 D 
25 D 
2.7 D 
3.1 D 
35 D 
3.1 D 
3D 

<' 0.48 D 
3.3 D 

6.2GT D 

ND 
< 1 < 2 
< 0.7 < 1 
< 0.7 < 1 
< 0.7 < 1 
< . 3 < 7 
< 5 < 10 
< 4 < 8 
< 5 < 10 
< 1 4 
< 10 < 20 
< 2 5 
< 1 < 2 

\~.
1'.~~,i1~;1~ii 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
< 2 
< 1 
< 1 
< 
< 7 
< 10 
< 8 
< 10 

4 
< 20 

5 
< 2 

M-ON'.-Q_'i 



Dibenz [a.h] Anthracene 
Fluoranthcne 
Fluorcne 
Indeno [1,2,3-c,d] Pyrene 
Phcnanthrcne 

ene 

PAL VOI.ATILE ORGANICS 
1,1,1-trichloroethane 
Acetone 
Toluene 
TrichJoroOuoromethanc 

omER 
Total Organic Carbon 
TQtal_f~!!_oleu111, _ _Hydroc,1rbons 

STORM DRAIN SYSTEM NO. 6 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

iiJisl§~k 
c::cJI ii:f+,i 

0.83 < 031 D < 4 < 8 

5.2 4D < I 9 
0.61 < 0.065 D < 0.7 < I 

ND ND ND ND 
4.6 3.2 D < 0.7 4 

5.9 4.6 D < 0.7 10 

ND ND NA NA 
ND ND NA NA 
ND ND NA NA 
ND ND NA NA 

75000 NA 24500 I 24700 

-- 3500 ___ 2600 D _ 1860 __ 1410 

__ , •-'"'··-- --l •-Ll--lt~r-1--t.l A _J;. ••"-1 Paae2of 4 

< 8 
10 

< I 
ND 

4 
10 

NA 
NA 
NA 
NA 

I 18400 
2210 

06-Dec-95 



PAL METALS 
Aluminum 
Arsenic 
Barium 
Bery11ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Tin 
Vanadium 
Zinc 

STORM DRAIN SYSTEM NO. 6 AND ASSOCIATED LOWER (X)LD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER (X)LD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

OJC SAMPLE LOCATIO 
• --WNmllAM!;;.} 

. ~~,.~1fii!t1~1:11iii1l11r1ltf c.m~i;; !i1~il;l!~i1.~!i11l~!lii i:;ill1l~I~.:, 
5030 12300 11800 17400 
26.8 47.4 67 120 
41.9 83.7 103 121 

< 0.5 < 0.5 < • o.s 4.37 
ND ND ND ND 

4500 8540 9740 13500 
16.7 44.5 39.7 50,7 
5.18 16 17.2 29.8 

10 35.7 37.9 42.2 
8150 19200 23200 33100 
55.S 273 258 340 
14<i0 3650 3250 4960 
1340 934 1840 1020 
ND ND ND ND 
11.6 35.2 33.6 55.1 

< 100 840 666 1580 
1.09 2.98 2.57 < 025 
909 1830 2000 n1 
ND ND ND ND 

11 38.4 34.3 50.2 
632 336 341 479 

PAL SBMIVOLATILB ORGANICS 
9-hcarbazole 
2-methylnaphthalenc 
Acenaphthcne 
Accnaphthylenc 
Anthracenc 
Benzo (a] Anthraccne 
Bcnzo [a] Pyrcne 
Bcnzo [b] Fluoranthcnc 
Bcnzo [g.h.l] Pery Jene 
Bcnzo [k] Fluoranthcne 
Bis(2-cthylhc,cy~ Phthalate 
Chryscne 
Di-n-butyl Phthalate 

< 
< 

< 
< 
< 

< 

ND 
.IND R 

ND 
0.033 
0.033 
0.42 
0.25 
0.21 
0.25 
0,47 
0.62 
0.84 
ND 

ND 
.SNDR 

ND 
< 0.2 
< 0.2 
< 0.8 
< I 
< I 
< 1 

·5 
< 3 

6 
ND 

ND ND 
.SNDR .16SND R 

ND ND 
< 0.2 < 0.165 
< 0.2 < 0.165 
< 0.8 < 0.8 
< I < 1.25 
< I < I.OS 
< 1 < 125 

2 < 0.33 
< 3 < 3.1 
< 0.6 < 0.6 

!ID ND 

06-Dec-95 



STORM DRAIN SYSTEM NO. 6 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 

Fluorene 
Indeno (1,2,3-e,d] Pyrene 
Phcnanthrcne 
Pvrene 

PAL VOIATILB ORGANICS lu.•I•\ 
1,1,1-trichlorocthane 
Acetone 
Toluene 
TrichloroOuoromethane 

PAL PllSTICIDBS/PCBS (p.,Jg) 
DDT 
DDD 
DDll 
Dieklrin 
Endosulfan Sulfate 

I nmma-chlordane 

OTI!llR I u.ol2\ 
Total Organic Carbon 
Total Petroleum Hydrocarbons_ 

NOTES: 
D = duplicate 
M = Duplieatc high spik.e analysis, not 'Mthln control limits. 
C = Analysis was confirmed. 
R = Non- target compound analyzed for but not detected. 
S = Non-target compound analyzed for and detected. 
NA = Not analyzed 
ND = Not detectable 
µ,g/g = micrograms per gram 

,.,\uC::C\.,.,,...,.\1,.hl,..,\ftffccl.r<:h\,t_fi wit- I 

FORT DEVENS, MA 

•·•··•<icOLI>.RRINGJIIWOK.SAMP!,BLOC!l.tiONS •·• 
) UPS'l"RBAJ.i:. ,:f it\•i0 t )W!;;iDOWN$1JtBA)!:"i,, .•. )l ••••••••••••••••••••••: •········ 

?i/0~fli!t~~'Wi ''~f!ii:ft,i; iWP}tl~1-~l1'11 m·wivit~:xm· 
ND ND ND ND 

0.89 9 3 3.69 
< 0.033 < 0.2 < 0.2 
< 0.29 < 1 < 1 

0.55 5 i 
1.6 9 I ; 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 0.0923 CM NA 
NA 0.41 C NA 
NA 0.2 C NA 
NA < 0.00629 CMi NA 
NA < 0.00763 NA 

.33ND R 0.0663 cs 2ND R 

85700 I 149000 
272 534 

223000 
n4 

Page4 o( 4 

,~ 
I< 

1: 
0.0044 
0.657 

0.00078 
0.0059 

NA 
NA 
NA 
NA 
NA 

2ND R 

4250 
-172 

06-Dee-95 



STORM DRAIN SYSTEM NO. 7 AND ASSOCIATEDLOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

WWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

1M~i1ii~llJlit/1lli~re11iw~~; 
PALMl!TALS 
Aluminum 
Arsenic 
Barium 
BcryUlum 
Cadmium 
Cak:tum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nk!kel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PALSEMIVOLATILI! ORGANICS 
9-hcarbazolc 
Accnaphthylcnc 
Anthracenc 
Benzo[a]Anthracenc 
Bcnzo (a] Pyrcnc 
Bcnzo [k] Fluoranthenc 
Bcnzo (g,h,IJ Pcrylcnc 
Benzo [k:] Fluoranthene 
Bis(2-cthylh<O<)'Q Phthalatc 
Chryscnc 
Dl-n-butyl Phthalatc 
Fluoranthcne 
Fluorcnc 
lndcno (1,2,3-c,d] Pyrcnc 
Phenanthrenc 

enc 

< 
< 

< 

< 
< 

< 

< 

< 

< 

< 
< 

4280 
12.8 
362 

0.5 
0.7 

1040 
4.05 
21.7 
7.31 
9230 

17 
817 

1610 
19.4 
100 

0.25 
775 
3.39 

69 

ND 
0.033 

ND 
0.17 
ND 

0.066 
ND 
ND 
ND 
0.12 

0.061 
027 
ND 
ND 

0.16 
0.28 

< 
< 

< 

6760 
9.91 
9.65 

0.427 
12 

6450 
18.6 
4.39 
20.6 

15900 
26 

2960 
189 
13.7 
544 

0.449 
672 
10.8 
46.9 

ND 
0.36 
ND 
0.64 
ND 
0.76 
ND 
ND 
ND 
0.84 
5.5 

1 
ND 
ND 

I 
1.5 

< 

< 

< 

< 

< 

< 
< 

13900 
37,9 
207 
3.37 
6.43 
6470 
4.05 
116 
28 

28300 
136 

1390 
5560 

145 
100 

2.18 
1980 
25.7 
604 

ND 
0.033 

ND 
0.17 
ND 

0.066 
ND 
ND 
ND 
0.12 

0.061 
1.3 

ND 
ND 
0.74 

1.4 

< 
< 
< 

< 

< 

< 

< 
< 
< 
< 

< 

< 

< 

2670 D 
38.4 D 
5.18 D 
0.SD 
0.7 D 

1020 D 
4.05 D 
20.6 D 

0.965 D 
4790 D 

83 D 
100 D 
843 D 
232 D 

100 D I < 
025 D < 
100 D 
3.39 D 
105 D 

ND 
0.033 D I < 

ND 
0.17 D I < 
ND 
0.48DI< 
ND 
ND 
ND 
0.94D I< 

0.061 D 
1.7 D 

ND 
ND 
0.92D I< 

1.4 D < 

20900 
41.6 
545 
8.35 
10.6 
6910 
9,64 
298 
362 

67800 
91 

923 
25000 

140 
131 

0.449 
455 

24.6 
415 

ND 
0.033 

ND 
0.041 

ND 
0.13 
ND 
ND 
ND 

0.032 
22 

I 
ND 
ND 

0.032 
0.083 

< 
< 

< 

< 

< 

< 

< 
< 

6210 
9.75 
28.S 
0.5 
0.7 

1430 
302 
4.32 
13.5 

10300 
109 

3280 
264 
16.5 
916 
0.25 
642 
16.1 
69.9 

ND 
0.3 
ND 

2 
ND 
0.7 
ND 
ND 
ND 

1 
0.6 

2 
ND 
ND 

2 
2 

< 
< 

< 

< 

< 

< 

9760 
162 
82.8 

0.5 
0.7 

2430 
40.5 

IS 
22 

19600 
212 

4600 
1340 
34.4 
1290 
025 
932 

27.4 
158 

ND 
02 
ND 
0.8 

ND 
3 

ND 
ND 
ND 

3 
0.3 

6 
ND 
ND 

3 
s 

n,:: __ r,,..,._Q,;: 



PAL VOLATILE ORGANICS 
1, 1,1-tri:hloroethane 
Acetone 
Toluene 
TrichloroOuoromclhanc 

OTHER 
Total Organk Carbon 
Total Petroleum H drocarbons 

STORM DRAIN SYSTEM NO. 7 AND ASSOCIATED LOWER <X>LD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER row SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

NA ND NA NA NA 
NA ND NA NA NA 
NA ND NA NA NA 
NA ND NA NA NA 

41700 9600 85600 199000 D 1500000 
219 250 470 481 D 300 

P.ae2 of 4 

NA NA 
NA NA 
NA NA 
NA NA 

27800 _l 63200 
2320 __ 1~2l! 

06-Dcc-95 



PALMllTALS 
Aluminum 
Anenlc 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes1um 
Manganese 
Ni:kel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Phi, SEMIVOLATILE ORGANICS 
9-hcarbazole 
Accnaphthylenc 
Anthracene 
Bcnzo [aJAnthraccnc 
Benzo [•] Pyrene 
Benzo (k] Fluoranthcne 
Benzo (g,h.l] Pe,ylene 
Bcnzo (k.] FJuoranthenc 
Bis(2-ethylh"'l'~ Phthalate 
Ch,ysene 
Di-n-butyl Phthalate 
Fluoranthcne 
Fluorcnc 
lndeno (1.2.3-c,d] Pyrene 
Phcnanthrcnc 

·enc 

STORM DRAIN SYSTEM NO. 7 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

WWER COW SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

PU\ LOC/,TJONS === 
'\'\:,s?CDOWNSTRJ!AMj .• }C.% • •',.¥• 

~!i1~f~I~1,21 11r~1ir:;;1~:: If if ll1Jlf 11111:111~til11! 
11700 NA 6770 9330 18000 

SS.3 J NA 20.7 39 S4.7 
93.9 NA 61.2 92.3 125 
o.s NA < o.s < o.s < 0.427 

ND NA ND ND ND 
9100 NA 2410 S760 12500 
33.3 NA 26.1 31 44.3 
21.3 NA 10.7 16.2 22.4 
27.8 NA 16.4 28.1 30.1 

25600 NA 14600 20400 3S000 
99 NA 141 180 190 

3160 NA 2990 2790 4S20 
1400 NA 1030 2040 2440 
32.2 NA 24.6 30.4 31.3 
799 NA 816 n1 1160 

0.25 NA < 0.25 1.78 < 0.449 
1110 NA 94S 1230 349 
32.4 NA 17.8 26.9 37 
239 NA 143 234 3S9 

.SND R 2NDR .SND R .SND 
0.2 < 0.2 < 0.2 < 0.2 < 0.033 
0.2 < 0.2 < 0.2 < 0.2 < 0.71 
0.8 < 0.8 < 0.8 < 0.8 1.6 

1 < I < I < I < 1.2 
I < I < I < I < 0.31 
I < I < I < I < 0.18 

0.3 < 0.3 I < 0.3 < 0.13 
3 < 3 < 3 < 3 < Q.48 

0.6 < 0.6 2 4 < 0.032 
ND ND ND ND ND 
0.3 2 4 4 1.8 
0.2 < 0.2 < 0.2 < 0.2 < 0.06S 

I < I < I < I < 2.4 
0.2 I 3 2 1.8 
0.2 2 3 6 2.7 

llfi_n,..._Q" 



PAL VOLATIU! ORGANICS 
1.1.1-trkhlorocthane 
Acetone 
Toluene 
TrichJoroOuoromcthane 

PAL P!!STICIDES/PCBS 
DDT 
DDD 
DDE 
Dleldrln 
Endosulfan Sulfate 

Total Organk Carbon 
I Iotal Petroleum l!Idrocarbons 
NOTES: 
D = duplicate 
C == Analysis wasconfirmcd 

STORM DRAIN SYSTEM NO. 7 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

I 

WWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

•• ' •/.COLD. S.tRING BROOK SAMPLE I,OCATIONS 
·<,'UPSTRl!AK•'c;o 

11 1;~1111~r~11. ::111111! :!t1r1i 11111:1~1111 lii 1i111~i; ::::!tiltll!' 
< 0.0044 NA 

0.44 NA 
< 0.00078 NA 
< 0.0059 NA 

NA NA 
NA NA 
NA NA < 
NA NA < 
NA NA < 

2NDR 2ND R 

NA I 34800 I 466 491 

NA 
NA 
NA 
NA 

0.0202 C 
0.0518 C 

0.00765 
0.00629 
0.00763 

2NDR 

75700 I 731 

NA < 
NA < 
NA < 
NA < 

NA I< 
NA 
NA 1: NA 
NA 

2ND 

132000 
635 

0.2 
3.3 
0.1 

0.23 

0.1 
0.062 
0.068 
0.079 

0.0112 

170000 
60 

R = Non- target compound analyzed for but not detected 
NA = Not analyzed 
ND = Not detectable 
µ,gig = micrograms per gram 

o'.\t65\u!.a.tl'!\tables\fdfs\csb\4-7. wk 1 Page4 of 4 06-Dcc-95 



STORM DRAIN SYSTEM NO. 8 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 

!\Juminum 
A.rsenic 
Barium 
Beryllium 
c.alcium 
Cliromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mcr<lll)' 
N"ockel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PAL SEMIVOLA'IlIB ORGANICS 
9b-enrbazole 
Acenapbthylene 
Anthraccoe 
fl-= [a] Antbraccne 

,o [a] Pyrenc 
t....,tlZ() [b] Fluorantbcne 
Bcnzo [g,bJ] Perylcne 
Bcnzo [k] Fluoranthcne 
Bis (2-etbylbexyij Phtbalate 
Cbry&enc 
Di-n-butyl Phtbalate 
Auorantbcnc 
Fluorcnc 
lndeno [1,2,3-c,d] Pyrene 
Naphthalene 
Pbcnanthrene 

enc 

PAL VOLATILE ORGANICS 
1,1.1 - trichloroethane 
Acetone 
Toluene 
Trichlorofluoromethanc 

PAL PES'IlCIDES/PCBS 
DDT 
DDD 
DDE 
Dieldrin 
Endosulfan Sulfate 
amma-chlordane 

O'IllER 
Tot.al Organic Carbon 
Total Petroleum H drocarbons 
~OTES: 
: = Analysi; ~ confumed 
~ == Duplicate high spike analysis, not within control limits. 

Non-target compound analyzed for but not detected. 
'H 

1= Not analyzed 
'lD = Not detectable 
'£lg = micrograms per gram 

;:\t65\usaec\tables\fdfs\csb\4-8.wkl 

FORT DEVENS, MA. 

14300 
13.2 
49.2 

0.945 
1510 

38 
13.8 

26 
19200 

110 
3040 
595 
ND 
17.9 

1430 
ND 
121 

26.4 
190 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.4 
2.1 

0.53 
ND 
ND 
ND 
0.48 
0.45 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 

6600) 

780 

Page 1 of 1 

< 

< 

< 
< 
< 
< 
< 
< 

< 
< 
< 

3590 
14 

15.7 
ND 

1010 
8.53 
2.98 
6.39 

7(J}J) 

30.8 
1330 
516 
0.05 J 
8.98 
194 

0.25 
502 
6.45 
48.7 

!ND R 
0.033 
0.033 
0.17 
0.25 
0.21 
0.25 
0.15 
ND 
0.25 
ND 
0.29 

0.033 
0.29 

0.037 
0.15 
0.4 

NA 
NA 
NA 
NA 

0.012 CM 
0.0324 C 
0.0234 C 

ND 
ND 

.33ND R 

22(XX) 

103 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 

< 
< 
< 

< 
< 
< 
< 
< 

15400 
25.8 
72.8 

0.427 
3140 
39.4 
11.7 
4.76 

37200 
34 

11000 
1500 
ND 
37.4 
3830 
0.449 

91 
26.9 
85.2 

ND 
0.033 
0.71 

0.041 
1.2 

0.31 
0.18 
0.13 
0.48 

0.032 
ND 

0.032 
0.065 

2.4 
ND 

0.032 
0.083 

0.28 
3.3 
0.1 

0.23 

0.1 
0.064 
0.068 
0.079 

1.2 

50000 
23 

06-Dec 



AJuminum 
Ar.lenic 
Barium 
Calcium 
Chromium 
Cobah 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
'Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PAL SEMIVOLATILE ORGANICS 
2-methylnaph1halcne 
Acenaphthcne 
9h-carbazole 
Acenaphthylene 
Anthncene 
'Bi,(2-ethylhexyl) Phthalate 

Benzo I• I Anthraccne 
B<mo [a) Pyrcne 
B<mo [bl Fluonnthene 
B<mo [g.h,i) Perylenc 
B<mo [kl Fluonnthene 
Chrysene 
Oibenzofuran 
Di-n-butyl Phthalate 

1Fluoranthcnc 
Flu....., -

STORM DRAIN SYSTEM NO. 9 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

·::,,:x:,,::;:~ ·;::x:::~:,~v~-:.::::::::~::.~::5~::::::.;:;:~~:~~:;{{tf~~3; 
•''S$lli~Ux"""'S$J).,~K''"''S8lli,li'l»A''·• 

Jiiill1iiiil,iiliii~ilJj}illli iifiil1ilii• 
11600 B 3320 B 5850 3080 4780 B 4400 B 1720 13100 2440 
24.8 4.25 17.5 13.1 13.3 12.1 11.9 62 9.4 
64.4 B· 16.3 B 19.l 7.85 18.9 B 10.8 B < 5.18 • 117 16.8 
4750 B 779 B 1080 482 1870 B 661 B 408 6780 788 
46.6 9.38 17.4 6.24 10.8 14.8 < 4.05 48 5.51 
12.7 < 2.5 3.14 ND < 2.5 < 2.5 < 1.42 9.6 23.2 
62.9 6.24 11.1 ND 8.38 8.8 3.04 48.8 2.84 

26300 B 6900 B 14200 6440 8030 B 9840 B 3450 28700 < 5080 
82 B 13.2 B 52 6.31 32.6 B 54 B l.48 241 10.6 

4730 B 1410 B 3030 1370 1470 B 2730 B 637 4130 932 
864 B 62.6 B 108 214 195 B 64.1 B 61.S 861 517 
.163 < .05 ND ND < .05 < .05 < 0.05 1 0.247 1 .OS 
29.3 5.02 13.6 3.94 7.09 9.52 4.12 33.l < 26.3 
2560 B 849 B 672 ND 480 B 527 B 195 1380 < 197 
NA NA ND ND NA NA < 0.25 1.78 NA 
241 61.6 98 ND 112 < 38.7 409 1900 38.7 
49.3 B 7.85 B 12.6 4.09 7.75 B 9.76 B < 3.39 34.3 3.31 
272 Bl 25.9 - Bl 43._~ _ _ 18.1 40.8 Bl 57.6 Bl 15.2 332 16.l 

< .06 .3 NA NA ,3 .2 NA NA .032 
< .08 1 NA NA < .08 < .08 NA NA < .041 

NA NA ND ND NA NA 0.28 s IND R NA 
< .07 .7 ND 0.15 < .07 .9 0.12 < 0,3 < .033 
< 1 s ND ND < 1 < 1 0.19 < 0.3 < .71 

20 < 1 NA NA < 1 < I NA NA < .48 
.7 7 2 0.64 .7 7 0.7 < 2 < .041 

< 2 s ND ND < 2 < 2 0.74 < 2 < 1.2 
< .6 9 ND ND < .6 10 0.68 < 2 < .31 
< .4 2 ND ND < .4 < .4 0.38 < 2 < .18 
< .3 3 ND 0,51 < .3 4 0.61 < 0.7 < .13 

1 6 3 0.68 .9 8 1.3 < 1 .032 
< .8 1 NA NA < .8 < .8 NA NA < .38 
< 3 < 3 NA NA < 3 < 3 NA NA < 1.3 

.9 10 ND 0.95 .8 9 2.1 s < .032 
< .I 4 ND 0.17 < .I 2 _0.16 < 0.3 < .065 

Paoe 1 of2 12/6/95 2:32 PM 

B 

B 
B 

B 
B 
B 
B 

B 

B 
Bl 



,2,3-c,d] Pyrene 
me 

1icAcid 

PAL PESTICIDES/PCBS 
Endosulfan Ii 
Dieldrin 
DDT 
DDD 
DDE 
:amma~ordanc 

'OTHER 
!Total Organic Camon 
iTotal Petroleum Hydrocarbons 
NOTES: 
Jl&'a • micrognml per gram 
1.U. - standard uniu 
<•kssdw!.. 
1 • mding cthbtmon Mt within accepb.ble limits 
B • analyte found in method blank or QC blank 

u weD.n lheumple 
I• low spike recomy is hich . 
J • Value iustimated 
M • Duplicate hiah spike analysis. not within control limits. 
N•-;&olifio!-
R• Non-tarset compound uwyzied for but not detffled 
S• Non-tarsetcompound uwy7.l:d for and detected 
C • Analysis MS confirmed 
NA•Notarwyzed 
ND• Not detectable 
X .. uwyte coneenlrltion is above the upper reporting level 

,.,\1,0:::.t;\,,..,...,.\t•ht-\fdf:"-bh\4-9.xls 

STORM DRAIN SYSTEM NO. 9 AND ASSOCIATED LOWER COLD SPRING BROOK 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

'.ONS}&H@mif.?Kfft~://2.tff@f: 
, ,,_.,, ":. ~,. ::;:,;0,:,:::::X:::.c:,,1:~~:::,~;;:r,~::>c:,::~-;::m;,:;::-:-:,,:;;;';:~:J~::1*i!). -.. ~0:WMtfttit: f~ff ~,@i,~liifili%:\%itM¾:WW,I!f~'J'~/tTfff{f\\RVi~/?W\f/ft: 

11lllli111iliii)1iti1 
9 :i 2 NB NA 

NA NA ND 
NA NA ND 
2 NA 

20 ND 
10 ND 

.00296 C < .0007 NA 

.00504 C .00235 C NA 
.0113 U2 .0056 U2 NA 

.00541 C .0121 C NA 
.0113 u .00428 C NA 
NA NA NA 

125000 I 1490 51000 
965 537 270 

• 

Pagel of2 

NA 
ND 
ND 
NA 
1.7 
1.4 

NA 
NA 
NA 
NA 
NA 
NA 

9600 
NA 

rllilil 111111l.llii1I 
3 

NA 
NA 

.00294 Cl 
.0118 C 
.0319 U2 
.0927 C 
.0774 u 
N~ 

36600 
77.8 

NA 
NA 

I 
0.4 

NA 0.073 
NA 

10 1.6 
10 2.4 

.00305 C2 NA 
.0135 C NA 
.0216 U2 NA 

.1060T 2X NA 
.0203 C NA 
NA .33ND R 

24200 
I 

2080 
315 61 

NA < 4 NB 
< 3 NA 
< 0.4 NA 

NA < .81 NB, 
3 < .032 
6 < .083 

NA .0007 
NA < .0016 

0.15 CM < .0035 
0.56 C < .00505 C 
0.16 C < .0027 

0.0716 cs NA 

I 
120000 

I 
7400 

2120 534 

12/6195 2:32 PM 



PAL METALS 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

STORM DRAIN SYSTEM NO. 5 
ANALYTICAL SEDIMENT SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA. 

30400 
43 
99 

1.62 
4.59 
6960 

163 
28.8 
65.6 

48700 
160 

17500 
1300 

< 0.05 
82 

595-0 
< 0.449 

270 
88.6 
301 

< 

10700 
20 
57 
o.s 

0.931 
591 
36.9 
13.1 
47.3 

16300 
356 

4080 
2410 

0.0961 
25.3 
755 
0.67 
448 
48.8 
63.7 

< 
< 
< 

< 
< 

< 

< 
< 
< 

< 
< 

PALSEMIVOI.ATILE ORGANICS 
Accoaphthcnc 
Acenapbth)icnc 
Anthraccnc 
BcD7.0 [a]Anthraccnc 
Benzo [a] Pyrcnc 
Benzo [b J Fluoranthene 
Benzo [g,bJ] Pcrylcnc 
Benzo [k] Fluoranthcnc 
Cbryscnc 
Fluoranthcnc 
Fluorcnc 
Phcnanthrcnc 

enc 

OTHER 
Total Organic Carbon 
Total Petroleum H drocarbons 

NOTES: 
µgig = micrograms per gram 

g:\165\usacc\tablcs\ldl.s\alb\4-10.wkl 

0.21 
3.8 
4.S 
5.9 
5.8 
6.9 

5 
6.2 
7.4 
7.3 

0.91 
8.4 
12 

55-000 
3200 

Page 1 of l 

< 

< 
< 
< 

< 

< 

2 
3 
2 
8 

10 
20 
10 
10 
20 
30 

2 
10 
30 

92600 
1570 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

42200 
5.35 
S.18 
o.s 
0.7 

1830 
4.05 
1.42 

63 
2200 

160 
100 

43.2 
o.os 
1.71 
100 

8.64 
5310 
3.39 
8.03 

0.036 
0.033 
0.033 

0.17 
0.25 
0.21 
0.25 

0.066 
0.12 

0.068 
0.033 
0.033 

0.66 

428000 
3200 

06-De< 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

LOWER COLD SPRING BROOK SU:E INVESTIGATION 
FORT DEVENS, MA 

i1:t!~ t'f; i:11iit!1:t !fi\itl !~;11; $II: ,t&i;;f Si:': 
PAL METALS 
Aluminum 
'Antimony 
Anenic 
Barium 
Bctyllium 
'Cadmium 
1Calcium 
I • ,um 

tt 
C-Opper 
Iron 
Lead 

1

Magnesium 
Manganese 
Mercury 
Nickel 
POWSium 
Selenium 
Sodium 

1Vanadium 
iZinc 

PAL PESTICIDES/PCBS 
14,4'-ddd 
i4,4'~ 

he-Alpha 
Bhc-Bcta 

-Dctu 
• Gamma (lindanc) 

!fan! 
ndrin Aidchydc 
cptachlor 

sodrin 

'PAL SEMIVOLATILE ORGANICS 
,---,- ---,-····,'1) Phthalatc 

-.1 • .:.-c1 .. ~ .. .,.11.,1..t-\f'Ak\rc,h\.LI 1 YI• 

< 
< 

< 
!< 

< 
< 
< 

< 

< 
< 

< 

< 
:< 

141 < 141 
3.03 < 3.03 
3.52 3.09 
8.06 8.24 

5 < 5 
4.01 < 4.01 

23800 23900 
6.02 < 6.02 
25 < 25 

8.09 < 8.09 
205 85.4 
1.26 < 1.26 
3380 3430 
49.5 48.1 
.243 < .243 
34.3 < 34.3 
2160 1690 
3.02 < 3.02 

21500 21800 
II < II 

21.1 < 21.1 

4.8 

F 297 < 141 
F < 3.03 < 3.03 
F 5.22 3.73 
F 12.8 7.38 
F < 5 < 5 
F < 4.01 < 4.01 
F 24200 24300 
F < 6.02 < 6.02 
F < 25 < 25 
F < 8.09 < 8.09 
F 691 144 
F 2.39 < 1.26 
F 3410 3400 
F 59.2 44.7 
F < .243 < .243 
F < 34.3 < 34.3 
F 1350 1520 
F < 3.02 < 3.02 
F :21100 21400 
F < II < II 
F < 21.1 < 21.1 

I< .0233 
< .034 
< .0385 
< ,024 
< .0293 
< .0507 
< .023 
< .0285 
< .0423 
< .0562 

< 4.8 I 

Page I ofl4 

F < 141 < 141 F < 141 < 141 F 
F < 3.03 < 3.03 F < 3.03 3.48 F 
F 4.9 3.41 F 5.44 3.94 F 
F 5.37 < 5 F 7.86 6.9 F 
F < 5 < 5 F < 5 < 5 F 
F < 4.01 < 4.01 F < 4.01 < 4.01 F 
F 23200 23100 F 22800 22200 F 
F < 6,02 < 6.02 F < 6.02 < 6.02 F 
F < 25 < 25 F < 25 < 25 F 
F < 8.09 < 8.09 F < 8.09 < 8.09 F 
F 474 82.8 F 454 207 F 
F < 1.26 < 1.26 F 1.41 < 1.26 F 
F 3270 3280 F 3260 3190 F 
F 45.1 JO.I F 64.4 56.4 F 
F < .243 < .243 F < .243 < .243 F 
F < 34.3 < 34.3 F < 34.3 < 34.3 F 
F 1080 1490 F 1830 1490 F 
F < 3.02 < 3.02 F < 3.02 < 3.02 F 
F 20900 20800 F 20900 20400 F 
F < II < II F < II < II F 
F < 21.1 < 21.1 F < 21.1 < 21.1 F 

< .0233 < .0233 
< .034 < .034 
< .0385 < .0385 
< .024 < .024 
< .0293 < .0293 
< .0507 < .0507 
< .023 < .023 
< .0285 < .0285 
< .0423 < .0423 
< .0562 < .0562 

I< 4.8 I I 4.5 

12n/95 2:55 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

PAL WET CHEMISTRY 
Alkalinity 
Chloride 
Sulfate 
Total Haroness 
ITotal Suspended Solids 

OTHER 
1Total O.-ganic carbon (µw[) 
NOTES: 
J,t311. •micropm,pcr liter 
<•less than 
B • analyte found in method blank or QC blank at 

wdluthcaampte. 
C • analyds ,..... confinned 
D--
F-6l<=d 
I •low spibn,ecvay is high 
M-mah .... "'°"'l'u mah 
N -meh .... "'°"'l';, low 
u .. analysis ii uneonftrmed 
V • ample WU 11.lbjccted to unUIUl.1 

~on.condition& 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

11!ii.!1il~illllll!I 
i< 

47000 
66000 

70400 
4000 

49000 
33000 

71600 
4000 

fl--- 't -rt A 

< 

48000 
33000 

69600 
4000 < 

46000 
33000 

67600 
4000 

.. ,!Ri 

l'ln/95 2:55 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

!i#i1lili;f {li*1!,!tiil'' rllliiililiifl 
Aluminum 
Antimony 
Anenic 
Barium 
Beryllium 
,Cadmium 
!!Calcium 
Chromium 
Cobah 

:Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
!Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

PAL PESTICIDES/PCBS 
14,4'-ddd 
4,4'-ddt 
Bhc-Alpha 
Bhc-Beta 
Bhc-Delta 
Bhc-Oamma (lindane) 

!Endooulfan I 
Endrin Aldehyde 
Heptachlor 
Isodrin 

,TILE ORGANICS 
Pbthalate 

,..\1..,;:c;\,,._.,.,.._\t,1h1~\fdf's\csh\4,. t t .x1s 

< 
i< 

< 
< 

< 
'< 
< 

< 

< 
< 

< 

< 
< 

141 < 141 
3.03 3.3 
5.97 4.05 
8.06 7.09 

5 < 5 
4.01 < 4.01 

22700 22200 
6.02 < 6.02 
25 < 25 

8.09 < 8.09 
439 139 
1.26 < 1.26 
3250 3170 
84.3 72.2 
.243 < .243 
34.3 < 34.3 
1370 1590 
3.02 < 3.02 

20500 20000 
11 < 11 

21.1 < 21.I 

4.8 

F < 141 < 141 
F < 3.03 4.11 
F 4.69 < 2.54 
F 7.86 6.9 
F < 5 < 5 
F < 4.01 < 4.01 
F 23300 22000 
F < 6.02 < 6.02 
F < 25 < 25 
F < 8.09 < 8.09 
F 405 119 
F < 1.26 < 1.26 
F 3340 3160 
F 81.2 69.8 
F < .243 < .243 
F < 34.3 < 34.3 
F 1770 1820 
F < 3.02 < 3.02 
F 20600 19600 
F < 11 < 11 
F < 21.1 < 21.1 

< 4.8 

Page3ofl4 

F < 141 < 141 F 402 < 141 F 
F < 3.03 < 3.03 F < 3.03 4.02 F 
F 4.58 3.3 F 8.74 3.52 F 
F 7.77 6.81 F 10.4 8.53 F 
F < 5 < 5 F < 5 < 5 F 
F < 4.01 < 4.01 F < 4.01 < 4.01 F 
F 22800 21300 F 22800 21900 F 
F < 6.02 < . 6.02 F < 6.02 < 6.02 F 
F < 25 < 25 F < 25 < 25 F 
F < 8.09 < 8.09 F < 8.09 < 8.09 F 
F 421 105 F 1200 112 F 
F < 1.26 < 1.26 F 5.1 < 1.26 F 
F 3250 3080 F 3280 3140 F 
F 94.5 93.7 F 272 355 F 
F < .243 < .243 F < .243 < .243 F 
F < 34.3 < 34.3 F < 34.3 < 34.3 F 
F 1260 1460 F 1700 1410 F 
F < 3.02 < 3.02 F < 3.02 < 3.02 F 
F 20000 19000 F 19800 19800 F 
F < 11 < 11 F < 11 < 11 F 
F < 21.1 < 21.1 F < 21.1 < 21.1 F 

< .0233 
< .034 
< .0385 
< .024 
< .0293 
< .0507 
< .023 
< .0285 
< .0423 
< .0562 

< 4.8 < 4.8 

1217/95 2:55 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

PAL WET CHEMISl'RY 
Alk>linity 

1

Chloride 
Sulfate 
'Total Hardnc,s 

!Total Suspended Solids 

OTHER 
,Total Organic Carl>oll (µwl,) 
NOTES: 

Jllfl.-mierognml per lit=' 
<•leudan 
B • analyte found in method blank or QC blank u 

wdlulhesample. 
C • analysis wa: confirmed 
D•-
F•,._, 

I - low spike recovezy ii high 
M • Ng!, ...., ,-,,y;, lqh 
N •hiahspikeRCOYUYis low 

U • an.tysis ii unconlhmed 
V • sample WIS subjectl!d. to unusual 
~on conditions 

45000 
33000 

67600 
< 4000 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

,;,raiii 
46000 
33000 

67600 
< 4000 

D--• A -l'1 A 

41000 
33000 

67600 
6000 

;ll1•ii11 
49000 
33000 

68400 
37000 

12n/95 2:55 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

Aluminum < 141 
Antimony < 3.03 
Arxr!ic 3.84 
Barium 8.63 

,Beryllium < s 
!Cadmium < 4.01 
Calcium 24000 
Chromium < 6.02 

Coboh < 2S 
lc.pper < 8.09 

Iron 423 

!Lead < 1.26 
Magnesium 3450 
'Manganese 101 
Memuy < .243 

!Nickel < 34.3 

Potassium 2110 
Selenium < 3.02 
Sodium 19600 
Vanadium < 11 
Zinc < 21.1 

PAL PESTICIDES/PCBS I 
4,4'-ddd < .0233 

4,4'.ddt < .034 

Bite-Alpha < .0385 

Bhc· Jlcta < .024 

Bhc-Delta < .0293 

Bhc • Gamma (lind.ne) < .0507 

'Endosulfan I < .023 

Endrin Aldehyde < .0285 

Hcptad,lor < .0423 

Isodrin < .0562 

PAL SEMIVOLATILE ORGANICS !1:!~l 
·I.her·'' 'Phthalatc I< 4.8 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

< 
< 

< 
< 
< 

< 

< 
< 

< 

< 
< 

141 
2.9S 
3.3 
8.15 
s 

4.01 
24000 
6.02 
2S 

8.09 
Ill 
1.26 
3460 
96.S 
.243 
34.3 
2010 
3.02 

19700 
11 

21.1 

F 
F < 
F 
F 
F < 
F 
F 
F 
F < 
F 
F 
F 
F 
F 
F < 
F < 
F 
F < 
F 
F 
F 

< 

7740 1< 
3.03 
8.42 
107 
s 

9.74 
22300 

14 
2S 

60.S 
7800 
140 

2020 
60 

.243 
34.3 
2860 
3.02 

44700 
16.4 
240 

4.8 

< 
< 

< 

< 

< 
< 
< 
< 

< 
< 

< 

< 
< 

Pue5 oft4 

141 F SOI < 
3.03 F < • 3.03 < 
2.54 F ,--·· ·)-

'--~ < 
11.6 F 46.9 
s F < s < 

4.01 F < 4.01 < 
7300 F 18000 
6.02 F < 6.02 < 
25 F < 25 < 

8.09 F < 8.09 < 
38.8 F 6080 
1.41 F 3.36 < 
611 F 3420 
7.88 F 4480 
.243 F < .243 < 
34.3 F < 34.3 < 
1540 F 2500 
3.02 F < 3.02 < 

46200 F 32800 
II F < II < 

21.I F < 21.1 < 

< 4.8 

141 F < 141 
3.03 F < 3.03 
2.54 F 3.52 
12.S F 8.95 
s F < s 

4.01 F < 4.01 
17200 F 22900 
6.02 F < 6.02 
25 F < 25 

8.09 F < 8.09 
438 F 474 
1.26 F < 1.26 
3300 F 3270 
217 F 102 
.243 F < .243 
34.3 F < 34.3 
2540 F 1500 
3.02 F < 3.02 

32800 F 20500 
11 F < II 

21.1 F < 21.1 

< 4.8 

< 141 F 
2.95 F 

< 2.54 F 
8.28 F 

< s F 
< 4.01 F 

22800 F 
< 6.02 F 
< 25 F 
< 8.09 F 

249 F 
< 1.26 F 

3270 F 
90 F 

< .243 F 
< 34'3 F 

1460 F 
< 3.02 F 

20600 F 
< 11 F 
< 21.1 F 

12f7195 2:55 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

PAL WET CHEMISTRY 
Alkalinily 
Chloride 
Sulfate 

1Tota1Hardncss 
Total S 

iOTHER 

Solids 

'fatal Organic c~ (~l 
NOTES: 
µg/L • mieropams per titer 
<•lcMlhln 
B • analytc found in method blank« QC blw: u 

wen u 1tic Ample. 

C • analym WU conf!tmed 
D•duplkt;t.e, 

•--
1 • k,w spite teCOYCrY is hiah 
M •h\Jh,pw -• mah 
N • high spike rec:ovay ii low 

U • arwyii:l ii \lnCOl\6nned 
V • scmplc wu subjected to umJ:Jual 

~tionconditionl 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

lilii11llilil:;1
i rllAl1llil,111■i1i■1J 

< 

SlOOO 
33000 

71600 
4000 

• 

13000 
ssooo 

S1200 
212000 

33000 
ssooo 

62400 
146000 

47000 
33000 

67200 
9000 

nn/9s 2:SS PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
!Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
I.cad 
Magnesium 
Manganese 
Mercury 
Nickel 
Powsium 
Selenium 
Sodium 
Vanadium 
Zinc 

PAL PESTICIDES/PCBS 
4,4'-ddd 
4,4'-ddt 
Bho-Alpha 
Bho-Beta 
Bho- Delta 
Bho-Gamma (lindane) 
Endosulfan I 
EndtinAldehyde 
,Hcptachlor 
lsodrin 

'1,A TILE ORGANICS 
Il Phthalate 

-•l•~c1,.,. .. ..,.\ta'1.l...,\f'M.,\,..,.,t-,\d...11 Ylc: 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

lftilf(liii" , •. 
< 141 < 141 F < 141 < 141 F 167 < 

< 3.03 3.04 F < 3.03 < 3.03 F < 3.03 < 
2.98 < 2.S4 F 3.73 < 2.S4 F < 2.S4 < 
11.S 12.S F 8.9S 8.18 F 16.8 

< s < s F < s < s F < s < 

< 4.01 < 4.01 F < 4.01 < 4.01 F < 4.01 < 

18400 17SOO F 22300 22SOO F 21300 

< 6.02 < 6.02 F < 6.02 < 6.02 F < 6.02 < 

< 2S < 2S F < 2S < 2S F < 2S < 
< 8.09 < 8.09 F < 8.09 < 8.09 F < 8.09 < 

30S 873 F S62 !OS F 1090 

< 1.26 < 1.26 F < 1.26 < 1.26 F 1.41 < 

3200 3300 F 3200 3230 F 2820 

278 442 F 128 86.8 F 119 

< .243 < .243 F < .243 < .243 F < .243 < 

< 34.3 < 34.3 F < 34.3 < 34.3 F < 34.3 < 

2040 2200 F ISSO 1830 F 2620 

< 3.02 < 3.02 F < 3.02 < 3.02 F < 3.02 < 

29100 32100 F 19900 20200 F 21200 

< 11 < 11 F < 11 < II F < 11 < 

< 21.1 < 21.1 F < 21.1 < 21.1 F < 21.1 < 

< .0233 < .0233 

< .034 < .034 

< .0385 < .038S 

< .024 < .024 

< .0293 < .0293 

< .OS07 < .OS07 

< .023 < .023 

< .028S < .028S 

< .0423 < .0423 

< .OS62 < .OS62 

I 11 < 4.8 < 4.8 

Page7of14 

(~~lli■1!!i■l;1 
141 F < 141 < 141 F 
3.03 F < 3.03 < 3.03 F 
2.S4 F < 2.S4 < 2.S4 F 
16.S F 12.8 9.44 F 
s F < s < s F 

4.01 F < 4.01 < 4.01 F 
21100 F 17300 16900 F 
6.02 F < 6.02 < 6.02 F 
2S F < 2S < 2S F 

8.09 F < 8.09 < 8.09 F 
172 F 804 ISO F 
1.26 F < 1.26 < 1.26 F 
2810 F 2900 2870 F 
108 F 613 222 F 
.243 F < .243 < .243 F 
34.3 F < 34.3 < 34.3 F 
2160 F 1730 18SO F 
3.02 F < 3.02 < 3.02 F 

20900 F 22900 22600 F 
11 F < 11 < 11 F 

21.1 F < 21.1 < 21.1 F 

< 4.8 

12n19s 2:SS PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

PAL WET CHEMISTRY 
Aikalinity 
Chloride 

1

Sulfate 
jTotal Baroness 
Total Suspended Solids 

;oTHER 
iTotal Orgaruc cai6on (µg/L) 
NOTES: 
µgtt.-~ per liter 

<•leuthln 
B "' awyte found in met.hod blank or QC blank u 

wdluthc,arriple. 
C • cwysil ,vu confumed 
D .. dupticste 

•--
1 • low spih recovery ii high 

M•mah .... """"l'•mah 
N .. high.spike recovery ii low 
u- ana1yais i, unconBmted 
V • mnple WU subjected lo unusual --..-

< 

34000 
66000 

56400 
4000 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

l■IJ1■l11Ll'dl ■iii;; 

< 

47000 
33000 

68000 
4000 

n.-.o-rtA 

22000 
66000 

61600 
131000 < 

36000 
66000 

54400 
4000 

llfll 

12n195 2:55 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

Alumin~ < 141 
Antimony < 3.03 
Arsenic < 2.54 
Barium 9.54 
Beryllium < l 
Cadmium < 4.01 
Calcium 16700 
Chromium < 6.02 
Cobalt < 25 

:Copper < 8.09 

Iron 381 

Lead < 1.26 

Magnesium 2800 

Manganese 209 

Mercury· < .243 

Nickel < 34.3 
Potassium 2080 

Selenium < 3.02 

Sodium 22300 

Vanadium < II 

lzinc < 21.1 

PAL PESTICIDES/PCBS 
4,4'-ddd < .0233 

4,4'-ddt < .034 

Bhc-Alpha < .0385 

Bhc-llda < .024 

Bhc- Delta < .0293 

Bhc-Oamma (lindane) < ,0507 

Endosulfan I < .023 

Endrin Aldehyde < .0285 

jHeptachlor < ,0423 

'Isoclrin < .0562 

.TILE ORGANICS 
Phthalate I< 4.8 

g:~65\usaec\tablcs\fdfs\csb\4-11.xls 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

twii.~ lfilllll111iiii~:li~~~::liir1l11 
< 141 F < 141 < 141 F 3150 < 141 F < 141 < 141 F 
< 3.03 F < 3.03 3.12 F < 3.03 < 3.03 F < 3.03 2.95 F 
< 2.54 F < 2.54 < 2.54 F 79.3 < 2.54 F < 2.54 < 2.54 F 

8.18 F 8.18 8.56 F 179 7.01 F 7.4 8.18 F 
< l F < l < l F < l < l F < l < l F 
< 4.01 F < 4.01 < 4.01 F < 4.01 < 4.01 F < 4.01 < 4.01 F 

16400 F 17800 17500 F 19700 16400 F 16400 16400 F 
< 6.02 F < 6.02 < 6.02 F 6.33 < 6.02 F < 6.02 < 6.02 F 
< 25 F < 25 < 25 F < 25 < 25 F < 25 < 25 F 
< 8.09 F < 8.09 < 8.09 F < 8.09 < 8.09 F < 8.09 < 8.09 F 

109 F 323 Ill F 40300 200 F 490 247 F 
< 1.26 F 3.15 < 1.26 F 32.8 10.6 F 5.91 < 1.26 F 

2790 F 3050 3020 F 3640 2810 F 2790 2820 F 
179 F 181 132 F 6320 Ill F 177 171 F 

< .243 F < .243 < .243 F < .243 < .243 F < .243 < .243 F 
< 34.3 F < 34.3 < 34.3 F < 34.3 < 34.3 F < 34,3 < 34.3 F 

1910 F 1650 1750 F 2720 1530 ·p 1760 1800 F 
< 3.02 F < 3.02 < 3.02 F < 3.02 < 3.02 F < 3.02 < 3.02 F 

22200 F 26100 25900 F 23000 23000 F 22500 22600 F 
< II F < II < II F < II < II F < II < II F 
< 21.1 F < 21.1 < 21.1 F 83 < 21.1 F < 21.1 < 21.1 F 

< .0233 
< .034 
< .0385 
< .024 
< .0293 
< .0507 
< ,023 
< ,0285 
< .0423 
< .0562 

< 4.8 < 4.8 < 4.8 

Page9 ofl4 12n/952:llPM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

'PAL WET CHEMISTRY 
Alkalinity 
Chloride 
Sulfate 
,Total Hardnest 
iTotal Suspended Solids 

1OTHER 
T o1a! Organic canio,,_ [µg!LJ 
NOTES: 
p,g!L-micropmspcr!iter 
<-teuthsn 
B- analyte found in method bbnl: or QC blsnl:: n 

wellnlhesamplc. 

C -mwysb WU conftrmed 
D•-
F•llltmd 
l•JowspikcrecoY'Clffishigh 
M .. high ,pike m:overy ti high 
N .. higlupikc teCOYC1Y is low 

u- uwysb ii uneanfinned 
V • wnple WU subjected to 11nusual --

< 

3SOOO 
33000 

Sl600 
4000 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

< 

3SOOO 
66000 

S6000 
4000 

"--· on -e>•~ 

32000 
-66000 

63200 
380000 

3SOOO 
66000 

'1200 
4000 

nn/95 2:.!i5 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

Aluminum 
'Antimony 
Arsenic 
Barium 
Bc,yllium 
!cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
lnd 
1

Magnesium 
Manganese 
Men:ury 
!Nickel 
Potassium 
Selenium 
jSodium 
Vanadium 
lzinc 
PAL PESTICIDESll'CIIS (~2IL 
4,4'..cfdd 
4,4'~ 
'Bhc-Alpha 
Bhc-Beta 
Bhc- Delta 
Bhc-Gamma (lindane) 
Endosulfan I 
Endrin Aldehyde 
Heptachlor 
lsodrin 

.TILE ORGANICS 
Phlhalatc 

D•\t~.ll\uUM!\tab1es\fdfs\csb\4.1 t.xls 

1370 
< 3.03 

40 .• 
89.9 

< 5 
< 4.01 

17800 
19.7 

< 25 
< 8.09 

19200 
12.9 
3210 
1870 

< .243 
< 34.3 

2150 
< 3.02 

23000 
< 11 

29.6 

< 4.8 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

< 141 F 374 < 141 F < 141 < 
2.77 F < 3.03 < 3.03 F < 3.03 

< 2.54 F 5.22 < 2.54 F < 2.54 < 
7.59 F 13.3 7.98 F 9.35 

< 5 F < 5 < 5 F < 5 < 
< 4.01 F < 4.01 < 4.01 F < 4.01 < 

16300 F 16400 15500 F 11200 
< 6.02 F 6.26 < 6.02 F < 6.02 < 
< 25 F < 25 < 25 F < 25 < 
< 8.09 F < 8.Q9 < 8.09 F < 8.09 < 

247 F 2120 429 F 389 
2.06 F 4.56 < 1.26 F 2.71 < 
2790 F 2830 2660 F 1300 
148 F 211 157 F 46.2 

< .243 F < .243 < .243 F < .243 < 
< 34.3 F < 34.3 < 34.3 F < 34.3 < 

1860 F 2020 1960 F 1340 
< 3.02 F < 3.02 < 3.02 F < 3.02 < 

22500 F 22600 22000 F 24700 
< 11 F < 11 < 11 F < 11 < 
< 21.1 F < 21.1 < 21.1 F < 21.1 < 

< .0233 
< .034 
< .038l 
< .024 
< .0293 
< .0507 
< .023 
< .0285 
< .0423 
< .0562 

< 4.8 I I< 4.8 I 

Page 11 ofl4 

141 F < 112 
4.11 F < 60 
2.54 F 8.94 
8.37 F 18.1 

5 F 1.21 
4.01 F < 6.78 

11200 F 24200 
6.02 F < 16.8 
25 F < 25 

8.09 F < 18.8 
195 F 1700 
1.26 F < 4.47 
1310 F 3620 
39.1 F 196 
.243 F < .I 
34.3 F < 32.1 
801 F < 1240 
3.02 F < 2.53 

24900 F 20300 
11 F < 27.6 

21.1 F < 18 

< .0081 
< .002l 

.0182 
< .0099 
< .0034 
< .002l 
< .002l 
< .0504 

.0034 
< .0025 

I< 7.7 

M 

MP 

Ml 

C 

N 
N 

u 

V 

12r7/95 2:5l PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

'PAL WET CHEMISTRY 
Alkalinity 
'Chloride 
,Sulfate 
Total Hanlncss 
!Total Su,pendcd Solids 

:oTHER 
iTotal Organic caibon (µg/L) 
NOTES: 
µglL -rmcropns pct' liter 
<•lestthln 
e-mwyte found in method blank or QC bb:nku 

wen ti the umplo. 
C .. uwysk wu con.6nned 

o--
F•-
1-low qril:e rocowryishigh. 
M • higfupib roeovery is high 
N • hip lpikerocowry islow 
u .. uwysil is uoomfinned 
V • Kmple wu subjected to 1musual 
~on conditions 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

111Wli!1 "';~;111■1 ;,::1t11l1l,ii 
33000 
33000 

52000 
192000 

21000 
33000 

50400 
352000 

19000 
33000 

31600 
< 4000 

46600 F 
42000 
13000 
73900 

< 4000 

3430 

12n195 2:55 PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

PAL METALS 
Aluminum 
Antimony 
Anenic 
Barium 
Beryllium 
Cadmium 
Calcium 
'.Chromium 
!Cobalt 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
!Zinc 

PAL PESTICIDES/PCBS /L" 
4,4'-ddd 
!4,4'-ddt 
Bhc- Alpha 
Bhc-Beta 
Bhc-Delt.a 
Bhc- Gamma Qindane) 
Endosulfan I 
Endrin Aldehyde 
Hq,tachlor 
Isodrin 

PAL SEMIVOLATILE ORGANICS 
I) Phthalate 

-,16£C\.,.,,...,.,\1,.l,.l..,\f',U'.,\,..,J.\L1 t vie 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

r111111,:~11, 1,•t~lli~If ■IJllfllllllrl•111,~ 
< 112 F < 112 < 112 F < 112 < 112 F < --112 D < 112 DF 

< 60 F < 60 < 60 F < 60 < 60 F < 60 D < 60 DF 

4.98 FM 19.9 M < 2.35 FM 11.6 M 3.89 FM 4.38 DM 2.54 DFM 

16 F 21.6 18.3 F 7.05 7.75 F 8.22 D 7.05 DF 

< 1.12 F 1.47 1.39 F 1.19 1.27 F 1.31 D 1.21 DF 

< 6.78 F < 6.78 < 6.78 F < 6.78 < 6.78 F < 6.78 D < 6.78 DF 

24100 F 30800 29000 F 23800 25900 F 26900 D 24300 DF 

< 16.8 F < 16.8 < 16.8 F < 16.8 < 16.8 F < 16.8 D < 16.8 DF 

< 25 F < 25 < 25 F < 25 < 25 F < 25 D < 25 DF 

< 18.8 F < 18.8 < 18.8 F < 18.8 < 18.8 F < 18.8 D < 18.8 DF 

437 F 3470 1830 F < 77.5 167 F 178 D < 77.5 DF 

< 4.47 FMP < 4.47 MP < 4.47 FMP < 4.47 MP < 4.47 FMP < 4.47 DMP < 4.47 DFMP 

3610 F 3400 3240 F 3580 3850 F 4010 D 3630 DF 

99.9 F 704 489 F 45.4 146 F 56 D 43.9 DF 

< .I F < .1 < .I F < .I < .I F < .I D < .I DF 

< 32.1 F < 32.1 < 32.1 F < 32.1 < 32.1 F < 32.1 D < 32.1 DF 

< 1240 F 1380 < 1240 F < 1240 < 1240 F < 1240 D 1340 DF 

< 2.J3 F < 2.53 < 2.53 F < 2.53 < 2.53 F < 2.53 D < 2.53 DF 

20500 F 33300 31800 F 20300 21900 F 22600 D 20700 DF 

< 27.6 F < 27.6 < 27.6 F < 27.6 < 27.6 F < 27.6 D < 27.6 DF 

< 18 FMl 23.8 Ml 18.7 FM! < 18 Ml < 18 FM! < 18 DMl < 18 DFMl 

.00833 C < .0081 

< .0025 < .0025 

.021 C < .0025 

< .0099 < .0099 
< .0034 .00862 u 

.00318 UN < .0025 N 
< .0025 N < .0025 N 
< .0504 .0921 u 

.00358 u .0032 u 
< .0025 .00848 BU 

I I< 7.7 V I I< 7.7 VI (< 1:1 VD 

Paee 13of14 12nm 2:55PM 



LOWER COLD SPRING BROOK ANALYTICAL SURFACE WATER SAMPLE RESULTS 

PAL WET CHEMISTRY 
'Alkalinity 
Chloride 
'sulfate 
iToi.J Hardness 
Total S 

OTHER 

Sulids 

!f oial Orgiiilc c.iboii (µgiL) 
NarES: 

..,,c-...,_ """" 
<•leudwl 
B -ana!yte found in mdbod blank or QC blank u 

-nu the aample . 
C • analysis WU confinnod 
D•-
p.-., 
I • low spike recoYe1Y ii hiah 
M•l,;gh-""""l'•"8h 
N • high spih reoovay ii low 
u"' analysis ii unconfinned 
V • ump}e WIS subjected to unusual _.... ......... 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

,11il1,ilili111 
70800 FV 44200 FV 
57000 V 42000 V 
10100 V 14000 V 
89500 

< 4000 < 4000 

3650 1340 

u,......, IA ... ~IA 

1ifSIIJlia1J~' 
82000 D 

1150 D 

1217195 2:55 PM 



STORM DRAIN SYSTEM ANALYTICAL SURFACE WATER SAMPLE RESULTS 

Alumfnum 1070 
Antimony < 3.03 
An,nic < 2.54 
Barium 42.7 
Beryllium < 5 
Cadmium < 4.01 
Calcium 11000 

Chromium < 6.02 
C-Obah < 25 
Copper < 8.09 
Iron 6680 
Lead .< 1.26 
Magnesium 1290 
Manganese 1450 
Men:ury < .243 

!Nickel < 34.3 
Potassium 1360 
Selenium < 3.02 

Sodium 15000 
Vanadium < 11 

'Zinc 33.9 

PAL PESTICIDES/PCBS (µe/L: 
DOD 
DDT 
Bhc-Alpha 
Bhc-Beta 
Bhc-Dclta 
Bhc • Gamma (lindanc) 
Endosulfan I 
Endrin Aldehyde 
Hcptachlor 
Isodrin 

PAL SEM!VOLATILE ORGANICS !!!;IL! 
Bis(2-ethylhcxyl) Phthalatc I 10 

,:lt65\usa<c\lables\f dfl;\csb\4- I 2.xl, 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

< 141 F 1970 4740 D< 141 F < 
< 3.03 F < 3.03 < 3.03 D< 3.03 F < 
< 2.54 F 5.54 14.1 D< 2.54 F < 

27.8 F 65 136 D 35.4 F 
< 5 F < 5 < 5 D< 5 F < 
< 4.01 F < 4.01 < 4.01 D< 4.01 F < 

10600 F 12400 14500 D 11700 F 
< 6.02 F < 6.02 < 6.02 D< 6.02 F < 
< 25 F < 25 44.3 D< 25 F < 
< 8.09 F < 8.09 8.94 D< 8.09 F < 
< 38.8 F 5770 14000 D 124 F 
< 1.26 F IO.I 27.3 D< 1.26 F < 

1260 F 1470 1770 D 1400 F 
195 F 1940 6050 D 385 F 

< .243 F< .243 < .243 D < .243 F < 
< 34.3 F < 34.3 42.1 D < 34.3 F < 

1560 F 1820 2500 D 1710 F 
< 3.02 F < 3.02 3.3 D < 3.02 F < 

15000 F 15900 15800 D 16500 F 
< 11 F < 11 < 11 D< 11 F < 
< 21.I F 112 187 D< 21.1 F < 

I I< 4.8 I 6.1 D! I 

Pagelof6 

141 DF 
3.03 DF < 
2.54 DF < 
33.8 DF 

5 DF < 
4.01 DF < 

11400 DF 
6.02 DF < 
25 DF < 

8.09 DF < 
107 DF 
1.26 DF 
1370 DF 
336 DF 
.243 DF < 
34.3 DF < 
1800 DF 
3.02 DF < 

15800 DF 
11 DF < 

21.1 DF < 

.-

208 < 141 F 
3.03 < 3.03 F 
2.54 < 2.54 F 
29 26.7 F 
5 < 5 F 

4.01 < 4.01 F 
11600 11800 F 
6.02 < 6.02 F 
25 < 25 F 

8.09 < 8.09 F 
679 124 F 
3.58 < 1.26 F 
1460 1440 F 
323 224 F 
.243 < .243 F 
34.3 < 34.3 F 
1830 1630 F 
3.02 < 3.02 F 

19400 19800 F 
11 < 11 F 

21.1 < 21.1 F 

4.5 

1216/95 10:25 AM 



PAL WET CHEMISTRY 
Alkalmity 
[Chloride 
Sulfa!< 
,Total Hardness 
Total Suspended Solids 

:oTHER 
Total Or_i:_aoic Carbon (µg/L) 

NOTES: 
µg/L -micrognm, per liter 
<•leuth&n 
B • w!yte found in method blank or QC blank u 

wdl II the sample. 
C • analysis WU confirmed 
D•duplicatt: 

F•"""" 
I - low spike rc«JYl!l'f is high 
M • high spite recowry is high 
N •highlpikerecovezyil low 
u- awysia ii uneonfirmed 
V • Arnplc was IUbjoctcd to ID\USUI! _,,....._ 

STORM DRAIN SYSTEM ANALYTICAL SURFACE WATER SAMPLE RESULTS 

15000 
27400 

32400 
9000 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

13000 
31800 

37600 
9000 

Paet'l 2 of6 

13000 D 
31800 D 

48000 D 
21000 D 

18000 
33000 

34800 
10000 

12/6195 10:25 AM 



AlumtnUm 
Antimony 
Anenfo 
Barium 
Beryllium 
iCadmium 
Calcium 
Chromium 
Cobah 
fCoppcr 
lroo 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
·se1cnium 
Sodium 
Vanadium 
Zinc 

PAL PESTICJDES/PCBS (µ£IL: 
DDD 
DDT 
Bite-Alpha 
Bhc-Bcta 
Bhc-Dclta 
Bite - Gamma (lindane) 
Endosulfan I 
Endrin Aldehyde 
Heptachlor 
Isodrin 
PALSEMIVOLATILEORGANICS., 
8is(2-<thylhexYI) Phthalate 

g:~6S\usaecltables\f dfs"'8bl4-12.xls 

STORM DRAIN SYSTEM ANALYTICAL SURFACE WATER SAMPLE RESULTS 

< 141 
< 3.03 
< 2.54 

25.9 
< 5 
< 4.01 

11600 
< 6.02 
< 25 
< 8.09 

332 
1.52 
1430 
226 

< .243 
< 34.3 

1780 
< 3.02 

19000 
< II 
< 21.1 

I< 4.8 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

< 141 F 930 < 141 F 710 < 141 

< 3.03 F < 3.03 < 3.03 F< 3.03 3.66 

< 2.54 F 14 11.4 F 19.3 7.78 

24.9 F 18 12 F 52.5 47.1 

< 5 F < 5 < 5 F< 5 < 5 
< 4.01 F < 4.01 < 4.01 F < 4.01 < 4.01 

11500 F 7650 7290 F 8310 8490 

< 6.02 F< 6.02 < 6.02 F < 6.02 < 6.02 

< 25 F< 25 < 25 F < 25 < 25 
< 8.09 F < 8.09 < 8.09 F 8.97 < 8.09 

115 F 3710 1680 F 6320 158 

< 1.26 F 20.6 1.52 F 18.2 2.93 

1410 F 798 517 F 1450 1300 

204 F 350 324 F 1190 973 

< .243 F < .243 < .243 F < .243 < .243 

< 34.3 F < 34.3. < 34.3 F < 34.3 < 34.3 

1730 F 1570 1250 F 2080 1710 

< 3.02 F < 3.02 < 3.02 F< 3.02 < 3.02 

19000 F 22500 22000 F 18000 18600 

< II F < II < II F < II < II 
< 21.1 F 61.2 42.9 F 280 277 

I I< 4.8 I I< 4.8 I 

Page3 of6 

F 74600 
F 7.68 
F 93.2 
F 387 
F < 5 
F 27 
F 38800 
F 187 
F 15 
F 194 
F 126000 
F 370 
F 29600 
F 4250 
F .426 
F 185 
F 14000 
F < 3.02 
F 24000 
F 162 
F 935 

I< 4.8 

< 141 F 
< 3.03 F 

3.09 F 
14.5 F 

< 5 F 
< 4.01 F 

14400 F 
< 6.02 F 
< 25 F 
< 8.09 F 

3060 F 
1.41 F 
2570 F 
920 F 

< .243 F 
< 34.3 F 

2250 F 
< 3.02 F 

22300 F 
< II F 
< 21.1 F 

12/6195 10:25 AM 



PAL WET CHEMISTRY 
Alkalinity 
!Chloride 
'sulfate 
,Total Hardn<Ss 
Total Suspended Solids 

OTHER 
Total Organic Caibon (µg/L) 

NOTES: 

,a/L""""°"""'"""" 
<•less dwt 
D • ana1yte found in method blank or QC blank u 

well IS the sample. 
C • analysis wu conlirmed 

o--
F•6!tmd 
I • lo,t, spil:e recovery ii high 

M .. high spike P#MlfYis high 
N • high spite teCOVeJY is low 
u .. analysis is unconfumed 
V"' sample wu subjected to unusud 

storagdpreservltion conditions 

STORM DRAIN SYSTEM ANALYTICAL SURFACE WATER SAMPLE RESULTS 

< 

17000 
33000 

34000 
4000 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

24000 
28500 

20000 
31000 

P.al71!'!4af6 

16000 
18700 

27200 
36000 

30000 
33000 

92400 
3950000 

12/6/95 10:25 AM 



STORM DRAIN SYSTEM ANALYTICAL SURFACE WATER SAMPLE RESULTS 

Aluminum 223 
Antimony < 60_ 
Arsenic ,-'63.4 l 

Barium -30,5 

Beryllium 1.15 
Cadmium < 6.78 
Calcium 22500 
Chromium < 16.8 
Cobalt < 25 

,Copper < 18.8 
Iron 23500 
Lead < 4.47 
Magnesium 2300 
Mangano,e 845 
Mcrrury < .1 
Nickel < 32.1 
Potassium 1610 
Selenium < 2.53 
Sodium 27900 
Vanadium < 27.6 
Zinc < 18 

PAL PESTICJDESIPCBS fn•/Ll 
DDD < .0081 

:
DDT < .0025 
Bite- Alpha .00444 
Bite-Beta < .0099 
Bite- Delta .0037 
Bite-Gamma (lindane) .00423 
Endosulfan I < ,0025 
Endrin Aldehyde .0639 
Hcptachlor < .0025 
[sod,in < .0025 

PAL SEMIVOLATILE ORGANICS Y!;iL! 
7.7 

n•\t.,;: °'\"a■""'\t.hl~\fd&~h\4-1 :2_ xis 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

< 112 F 
< 60 F 

M 26.7 FM 
25.1 F 
1.15 F 

< 6.78 F 
22500 F 

< 16.8 F 
< 25 F 
< 18.8 F 

9250 F 
MP < 4.47 FMP 

2290 F 
835 F 

< .1 F 
< 32.1 F 

1420 F 
< 2.53 F 

28000 F 
< 27.6 F 

MI < 18 FM! 

.0178 DC 
,00314 DU 

C .00479 DU 
.0119 DU 

u < .0034 D 
UN .00553 DUN 
N .00436 DUN 
u < .0504 D 

.0034 DU 
< .0025 D 

V 
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1\11 tlt~,,:$fi>.~,~:❖ 
~:fa%f.~:::1;tm~: 
PAL WET CHEMISTRY 
Alkalinity 
Chloride 
Sulfate 
TotalHanlness 
ITotol Suspended Solids 

:OTHER 
!Total Organic Carbon (Jl&'L) 

NOIES: 
µg/1. .. mic:rognms per titer 
<•less than 
B • analyte found in method blank or QC blank u 

wtll u the sunplt. 
C • lnllysts was confirmed 

D • duplicate 
F•filtmd 
I •lowspike~is high 
M • higfupib rciOOVefy is high 
N•highspikemo,iayislow 
U•aiwyli5isunconmmed 

V • sample wu subjected to unusual 

~tion conditions 

STORM DRAIN SYSTEM ANALYTICAL SURFACE WATER SAMPLE RESULTS 

LOWER COLD SPRING BROOK SITE INVESTIGATION 
FORT DEVENS, MA 

53100 FV 

39000 V 
5640 V 

64500 
< 59000 

moo 

'Da,.,-1'.. nf"/;. 
12/6/95 10:25 AM 



APPENDIX F 

HYDROGEOLOGIC DATA 

F-1 IN-SITU HYDRAULIC CONDUCTIVITY TESTING 

F-2 HYDRAULIC GRADIENT AND GROUNDWATER 
FLOW VELOCITY CALCULATIONS 

Harding Lawson Associates 

C:IFDRITABL\57\APPCOVER 9144-03 



APPENDIX F-1 

IN-SITU HYDRAULIC CONDUCTIVITY TESTING 

Harding Lawson Associates 

C:IFDRITABL\57\APPCOVER 9144-03 



APPENDIXF 

APPENDIX F-1 HYDRAULIC CONDUCTIVITY TEST RESULTS 

ABB-ES performed rising head slug tests on monitoring wells installed during the AOC 57 RI 
in November 1995 and January 1997. This appendix discusses the analytical procedure and 
presents estimated values of hydraulic conductivity. The test methodology is presented in 
Subsections 4.8.2 of Volume I of the Fort Devens POP (ABB-ES, 1995a). Field data from all 
tests were analyzed to estimate hydraulic conductivity using a derivation of the method of 
Hvorslev (1951)1 and the method ofBouwer and Rice (1976)2. 

The form of the Hvorslev equation that was used relates the hydraulic conductivity, K, of an 
unconfined aquifer to the well geometry and the rate of head recovery by: 

-K = [Log(H1)-Log(H2)] r
2 

11 - 12 

Log/1, IR) 
2L 

Parameters in this equation included: r (radius of the well casing), R (radius of the borehole), L 
(length of the aquifer tested), as well as time (t) and water level (H) data expressed as 
drawdown. Log values are log base ten. Test data were also analyzed using AQTESOL VTM3, 
an aquifer test analysis program by Geraghty Miller, Inc. AQTESOL v™ utilizes the Bouwer 
and Rice method for estimating hydraulic conductivities in unconfined aquifers. 

1Hvorslev, M.J., 1951. "Time Lag and Soil Permeability in Groundwater Observations;" U.S. Army 
Corps of Engineers, Waterways Experiment Station, Bulletin 36; Vicksburg, Mississippi. 

2Bouwer, H. and R.C. Rice, 1976. A Slug Test Method for Determining Hydraulic Conductivity of 
Unconfined Aquifers with Completely or Partially Penetrating Wells, Water Resources Research, 
Vol. 12, No. 3, pp 423-428. 

3 AQTESOLV, 1991 "ATESOLV, Aquifer Test Solver Version 1.00;" Geraghty and Miller 
Modeling Group; Reston, VA. 

APPNDF.DOC 9144-03 
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APPENDIXF 

Estimates of hydraulic conductivity for the 15 wells/piezometers tested at AOC 57 range 
between l.22xlo·1 cm/sec and 4.22xl04 cm/sec for the Bouwer and Rice method while the 
Hvorslev method yields values of l .26xl 0-2 cm/sec to 4.28xl 0·5 cm/sec. Typically the Bouwer 
and Rice method provided hydraulic conductivity values which were greater than the values 
obtained with the Hvorslev equation. 

The results of hydraulic conductivity testing are summarized in Table F-1. The data for each 
test are also provided. The information contained in this Appendix is organized as follows: 

1) Table F-1, Summary of In-Situ Hydraulic Conductivity Test Results; input 
parameters used for AQTESOLV™ analyses; 

2) AQTESOL v™ plots with computed hydraulic conductivity values; 

3) A table of calculation of hydraulic conductivities using the Hvorslev Equation; 
and 

4) Raw data and plots of data for Hvorslev analyses; 

Static water levels in each well were generally referenced to zero with head stress being 
expressed as a positive change. 

APPNDF.DOC 9144-03 
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AQUIFER rrESTING COMPLETION CHECKLIST . " 

AQUIFER TEST NO. 

SETUP DA TE BY WHOM 
0 t,1:•·r· ; /~ ' _.,;.. , v•-·.._cc.!." !<. 1-(':..'::,C 

MONITORlNG WELL [D t:')"'7 f\\·q: ':- O\')( 

DATE OFTEST \ \ ( IC I() 5 

TYPE OFTEST fc\\iN, ·1:-l··.,,- ·\ ·\Z,0\Yv:~ \-b.:,I , ...... 

HERMIT TYPE/SERJAL# \0::0<;,., ' ' ~-~S r::2:0 
TEST# ;1.. 

.-, 
d, 

DATA COLLECTION RATE Loo 
' TRANSDUCER 

SERJAL # 'J,7 :~~. ~' 
I A. 

PSIG iG 
SCALE FACTOR '" (', /V. V 

-✓ 
d-.._..1 

OFFSITT -o. Oi 
INPUf CHANNEL I 

TESTDATA 

INPUf MODE (TOC/SUR) L-e.,\1e, ' I 
STATIC WATER LEVEL ITT./TOC) 1. 7- 9 ,J, I 
WELL DEPTH (FT./TOC) ; 1' () 
XD DEPTH ITT.TOC) '7_ 1.11 .'Y-

INITIAL XD REFERENCE w (f_f /; co 'j. 

SLUG DEPTH (FT./TOC) 

TIME OF SLUG PLACEMENT i I :,J Q ii :3c 
✓ 

TIME OF WL EQUILIBRATION 

NEW XD REFERENCE (),00 ()_(X) 

START TIME OFTEST 

END TIME OF TEST 

NOTES: ?,'<b b, 3'' /''''G' 
i ·io::k. D'V,' •• {, :::i 

VII i ()~~ . ... :),l, ... , 

' I ' 

- . 
--ABB Environmental Services, Inc. 



AQUIFER TESTING COMPLETION CHECKLIST • ( 

AQUIFER TEST NO. 

SETUP DATE BY WHOM 

MONITORING WELL ID ,:::: ,~/ I\,. - (1--1 t;.·· - ur'o' /. -' l .J, , ' "ti .i'-'(-(.c,\:;c / T<. l-D.'\G 

DATE OFTEST I I I I '7 I 'i 5 
TYPE OFTEST \:"·,\\··,r,· 

I ,, \ I ' • \-\.,,.,) ~•,,.(_ - r~ • i ts l\"'.t: '' \ M~c 
' 

I 
HERMIT TYPE/SERIAL# ;l 0()() (I., \',..'f?,, L(f;() l [) ;::,x·\ ('._ LR 4)-: •'"\ 

)J 

TEST# 1q (' 

DATA COLLECTION RATE 
l-0(.) 

I 

TRANSDUCER 

SERIAL# 'J...1,'.i'37;J 

!'SIG i•) 

SCALE FACTOR l (). ()~.~ 

OFFSET -6.0\ 
INPUT CHANNEL .,, 

TEST DATA 

INPUT MODE (TQC/SUR) Lev"'-\ 
STATIC WATER LEVEL (FT./TOC) i7_C)Q (h,.:.\ 
WELL DEPTH (Fr./TOC) :1(-- '1.'7 /-C~\i.) 

XD DEPTH (FT.TOC) · i .... --1 
,:1~:;, V 

INITIAL XD REFERENCE f7_t'l(:} a.co 
SLUG DEPTH (Fr./TOC) 

TIME OF SLUG PLACEMENT 

TIME OFWL EQUILIBRATION 

NEW XD REFERENCE 6.00 a.co 
STARTTIMEOFTEST 

END TIME OF TEST 

NOTES: 

~k.•c\ ,,. -.P' ' ~I 
I l)1 ~ 'c:, ' ' <) ' ;";J;-'i\...'>:..t",_ ' 1..,.1.__ 

. . 
ABB Environmental Services, Inc . 



AQUIFER TESTING COMPLETION CHECKLIST • • 
AQUIFER TEST NO. 

SETUP DA TE BY WHOM 
J) (•~•~(,,~·),.,• / 1? . lnc•..:, 

' 
MONITORING WELL rD 57 \-.r\ -· q s- 03,)( S7X-v\--() r-;--03X 

DATE OFTEST i \ i ii, 19=o 
TYPE OFTEST .-- •' 

r·c.:.._ \ \ 1 Y\C 

' 
\-\(2, :-: rJ,. .,.__\:' "" "· ,·· \..\.Pr ,·J,, , .... ,y~\\' { ,._---., ..... 

I 

HERMIT TYPE/SERIAL# lQOb(i ~-l3 'iZO 
TEST# ·o 

__; y 
DATA COLLECTION RA TE Lvc 

' 
TRANSDUCER 

SERIAL# ., .J ;; '7 ;i ,:; .., 

!'SIG \0 
SCALE FACTOR 10.oa '< 
OFFSET 0/ .(; ., 
INPUI' CHANNEL 1. 

TEST DATA 

INPUI' MODE (TOC/SUR) L::: \J <'cJ 

STATIC WATER LEVEL {FT./TOC) 10.0 g 
WELL DEPTH (FT./TOC) --0 \ Ci .( 

XD DEPTH (FT.TOC) l'i .0 
INTI1AL XD REFERENCE S< :71 
SLUG DEPTH (FT./TOC) 

TIME OF SLUG PLACEMENT \3 .,'} 7 is·. S7 

TIME OFWL EQUILIBRATION I :, fl g \ '-1 '. 10 

NEW XD REFERENCE 

START TIME OFTEST 

END TIME OF TEST 

NOTES: 2/,:P \)1..\ •. 
., ; ' • !,<,r -:::\, ),""' b(.,, 

'S1{)(.~-:, ,, 
' V 

'..i '-'"-\ 

. . -ABB Environmental Services, Inc . 



AQUIFER TESTING COMPLETION CHECKLIST 

AQUIFER TEST NO. 

SETUP TE DA BY WHOM 
:::i). (v,, <:.(~(',), IR. Lc,tc.o 

MONITORING WELL ID "',- n'-i t. r~"7N\ -q ~ 

DATE OFTEST \I\ 1'7 I
.,.,-· 
·-/ •, 

TYPE OFTEST t"''c:~\\ \{' 
. 

:, ' 
0 \-\ "- i:,(t l,\c;,tTX; H~c:,_\.. ..__ ............. 

' HERMIT TYPE/SERIAL# iO(:):'.)C r.[I liUJ 
TEST# i7 i r 
DATA COLLECTION RATE {_oo 

I 
TRANSDUCER 

SERIAL# ;3,7 'J.X. 7;;,_ 
!'SIG tQ 

SCALE FACTOR iO. 0 - ~ J,.:S 
OFFSET -C) .Oi 
INPUT CHANNEL 1 ..;,-· 

TEST DATA 

INPUT MODE (TOC/SUR) L<::'..\_;~ \ 
STATIC WATER LEVEL ITT./TOC) " "is o ... ' 5 
WELL DEPTH (FT./TOC) 1:". . 0 
XD DEPTH (Ff.TOC) i"J 

INIT1AL XD REFERENCE 'if . (,, r~ 

SLUG DEPTH (FT./TOC) 

TIME OF SLUG PLACEMENT 

TIME OFWL EQUILIBRATION 

NEW XD REFERENCE 0 ,CJ' u 
START TIME OF TEST 

END TIME OF TEST 

NOTES: 3•1 <J 6., ·31 lone:: b:z;.- ~<t :DI •("' 
I ,J,~ "S \r)() 

' I 

- - -ABB Environmental Services, Inc. 



. , AQUIFER TESTING COMPLETION CHECKLIST . 

AQUIFER TEST NO. 

SETUP TE DA BY WHOM 
.b. t--·\1'.J~~--.h? 

; ... ) 
lk. \..:;_n.--, 
' ' 

MONITORING WELL ID -01::.:-·0 1·1P-15 '7 tit -· 1 

DATE OFTEST l l I l ✓ 195 
. 

TYPE OFTEST 'l-·c,.\ \ \ \L. 'Hio,·--' t.,,_,._.___1.,.. R l:-:..\'f\G Mtc.-\. 
' HERMIT TYPE/SERIAL# .<:Y)O C KR "l )':0 

TEST# i 1::; It. 
DAT A COLLECTION RATE L....<::-,q 

I 
TRANSDUCER 

SERIAL# d-7 cl';?. '7 ?. 
!'SIG 10 
SCALE FACTOR Cl 0 ! ' 

'"'· ,,..j 

d.::> 

OFFSET - 'C) .Oi 
INPUT CHANNEL j_ . 

TEST DATA 

INPUT MODE ITOC/SUR) ""'-l l~~\_,. 
STATIC WATER LEVEL (FL/TOC) -.:S 0 (:, 

WELL DEPTH (FT,/TOC) ·;; '' () 

XD DEPTH (Ff.TOC) () ·!. ,}i.::) .• 

INITIAL XD REFERENCE u 0 
SLUG DEPTH (FT./TOC) 

TIME OF SLUG PLACEMENT 

TIME OF WL EQUIL!BRA TION 

NEW XD REFERENCE 

STARTTIMEOFTEST 

END TIME OF TEST 

NOTES: '!,"ch 'D,. 2; btY, 'tc,, ' ~-~.():- - ',)\C .. sl Go 
~ \ ' 

. . 
. -ABB Environmental Services, Inc . 



AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. 

SITUP TE DA BY WHOM - 'I\" •• 'I: I K. \ .... c~\::io j) \' \._~-:.<,.,;: 

' 
MONITORING WELL ID S'")f,,\-· ( 'j r.; - <..") r;::, ·x 
DATE OFTEST biC/5 i I I I. 

TYPE OFTEST \Cc .. \\,(' :1c1 Hts;:_(:\, \<\,;i)'\C1 1--k:;:,cl 
HERMIT TYPE/SERIAL# \000 ('_ KB ' '-f2;0 

TEST# q IQ 
DATA COLLECTION RATE l-OC\ 

I 

TRANSDUCER 

SERIAL# 17J...Z: 7), 
PSIG 10 
SCALE FACTOR )(\. 0 ;r~ 
OFFSET -0- Ol 

INPUT CHANNEL j_ 

TEST DATA 

INPUT MODE (TOC/SUR) J L1::'JP 

STATICWATERLEVEL(Ff./TOC) ~-\,:, \ i 
WELL DEPTH (FT./TOC) ) .. ~; -~-: 
XD DEPTH (Ff.TOC) J-.0 
INITIAL XD REFERENCE r.,J. .... q· 

I' 

,, 
_j 

SLUG DEPTH (Fr./TOC) 

TIME OF SLUG PLACEMENT 

TIME OF WL EQUILIBRATION 

NEW XD REFERENCE 

START TIME OFTEST 

END TIME OFTEST 

NOTES: ::;''J; \::, 2,' \,:y\~G 'cc,, s'
i L 

. i:>C..\'.... U· I 'l '\)>.__ " \ ' ,--, ._,'.) .,,__ .. ,; 
'-l. l I 

. . -ABB Environmental Services, Inc . 



-_ , •. , · AQUIFER TESTING COMPLETION CHECKLIST _ 
AQUlFER TEST NO. 

SETUP DA TE BY WHOM 
D '\\,tC-C Ch) I I<. LG.<JO 

MONITORING WELL ID ·- '7 • 9 ~ \v, --·~ I:...- 06X 

DATE OFTEST \ (, l tr:; i 15 
TYPE OFTEST fee.I\ I f;(j \-lr.,c; <>-.' '--'-·, K(S\I\(; Hc-.c;c,\ 

HERMIT TYPE/SERIAL# 10.:.Dc \:'Js c;zo 
TEST# r· 

'\ 6 
DATA COLLECTION RATE t....C.Y ·, 

I 
TRANSDUCER 

. 
SERIAL# 1.7 ~ 'i( 

,J ,. 71 
!'SIG iO 
SCALE FACTOR 10,0 ;J,'3 
OFFSET Cl -o. 
INPUT CHANNEL .1. 

TEST DATA 

INPUT MODE (TOC/SUR) :I LE'~ '\J•:-' 

STATIC WATER LEVEL (FT,/TOC) a'S i3,· 
WELL DEPTH (Ff./TOC) ., ,f 

d,. • so 
XD DEPTH (FT.TOC) ;i..o 
INITIAL XD REFERENCE tJ 'i £, 
SLUG DEPTH (Ff./TOC) 

TIME OF SLUG PLACEMENT 11..1 .3 5 
TIME OF WL EQUILIBRATION 'i3 I½. 3 
NEW XD REFERENCE 

START TIME OFTEST 

END TIME OF TEST 

NOTES: S\uc; ~)" ~ 

~ .:/J :;, , \ocq ' I ' }'.>\),~ b1,,_ ~ 'rx.c:- '.o7'0c. C 
' ' ' 

- - --ABB Environmental Services, Inc. 



AQUIFERTESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. 

SETUP DA TE BY WHOM .)\ .," .. ' i" ' .. , .L .111,,J.__.::..o: 1<.:._ _ L!..~'-iO , 

MONITORING WELL ID ~; ~7 lv1 • C 15 0'7'1-

DATE OFTEST i I I 1c I q !'i 
TYPE OFTEST r· \' ··to.. \ \ !;1 

.\-\, i..•.-.-~ 
I'-. _,_;,,\ P' , .. ,,· i:• '~ -:,. ' "• 

\-{ ') r~ r-1" . , .... , ... ~ 

HERMIT TYPE/SERIAL# I ()...,----O r:. ¥-13 1·f½0 
TEST# '7 ·t 
DATA COLLECTION RATE l-aq 

TRANSDUCER 

SERIAL# 'J.7 ).'8 '7 J, 
PSIG \0 
SCALE FACTOR tC-01 ·3 
OFFSET -o .\ ~ ' J ' 
INPUT CHANNEL .1 

TEST DATA 

INPUT MODE (TOC/SURl \..('. \!'':. \ 

STATIC WATER LEVEL (FT./TOC) 3 13 ic:,•,·-:') 
\ I ''--.. 

WELL DEPTII (FT./TOC) \I.-{. -~\O 

XD DEPTH (FT.TOC) t 3.. 
INITIAL XD REFERENCE 'ii; . g I 
SLUG DEPTH (FT./TOC) 

TIME OF SLUG PLACEMENT 

TIME OFWL EQUILIBRATION 

NEW XD REFERENCE 

START TIME OFTEST 

END TIME OF TEST 

NOTES: 3 IY\ GJ b--. ~ . 
\,Yi\(; 

• I • 
f'\c s.\,.,q 

' 
.) lf,j•-~,:);_ 

' 

. . 
ABB Environmental Services, Inc . 



· AQUIFER TESTING COMPLETION CHECKLIST • • 

AQUIFER TEST NO. 

SETUP DA TE BY WHOM 

u. \\J\t.:,( - ,. ',:,·' I ~I,' -L:-(',(°' 
-..~-- J. . • - .., . 

MONITORING WELL ID r~ .,._,_,, '\ c1 .'-", /IV J. -· C:- (' >' /\ . ..,, ) ... '-

DATE OFTEST l I I I r-
. \ .. 

7 ·t ':) 

TYPE OFTEST t',,.\ \ \ rt.: kn,.,.-\ .,_.,\.\ 
t> \,--·,,. t-.._ ·- \ ,{, r-k:.c.c.\ 

' HERMIT TYPE/SERIAL# \r)'J0 C~ 
1 

v ... e) y}iO 

TEST# \ 3,__ \3 
DATA COLLECTION RATE ~()(-:'.\ 

I 

TRANSDUCER 

SERIAL# 7/i\ :) __ ,~~ J 

!'SIG \CJ 
SCALE FACTOR iO O'.' 1 -:i '-' 

OFFSET -Q_ 0/ 
INPlJI' CHANNEL i 

TEST DATA 

INPUT MODE (TOC/SUR) l-:':.\f"' 
1 
I 

STATIC WATER LEVEL (FUTOC) &~-ri 
WELL DEPTH (FT./TOC) \ '-I , I 
XD DEPTH (FT.TOC) ~ [~j. 

INIT1AL XD REFERENCE Cf.(-. ~ ~ 
SLUG DEPTH (FT./TOC) 

TIME OF SLUG PLACEMENT 

TIME OF WL EQUTLIBRATION 

NEW XD REFERENCE o.o 
START TIME OFTEST 

END TIME OF TEST 

NOTES: s "(j, b,, 2, I \0,K( t.• "· ..I. . V\,,n 'S\uc, • ' ~ 1'0{t -~-
- I 

. . 
--ABB Environmental Services, Inc. 



AQUIFER TESTING COMPLETION CHECKLIST 

AQUIFER TEST NO. 

SETUP DA TE BY WHOM 
0 1"~•:..c · 1-c. I D '· ,. ~,.., -'..J·' ·~~-.-~ "---- -..-..;,-..., 

' 

MONITORING WELL ID 5'/fv''l --· 
,, 
i r.~ -<:;'.? E 

DATE OFTEST I \ l I 'f/q5 

TYPE OFTEST Fe.\\ ,y y~ H·cc,,,·,J. \<..\:S t\Yi \-12.cA - ' 

HERMIT TYPE/SERIAL# iOW ' ~,8. ½'tD ' \.,.-

TEST# \ ( I :l, 
DATA COLLECTION RATE Loe ,a 

' 
TRANSDUCER 

, 

SERIAL# ;17:J..'i: 7:J 
PSIG to 
SCALE FACTOR .,-..._ ....... 

I\J .'J, -,, 
d,.::';, 

OFFSET -0 .<)( 

INPUT CHANNEL .:L 

TEST DATA 

INPUT MODE (TOC/SUR) J l_,:.:_,g 

STATIC WATER LEVEL ITT./TOC) -~) - 5'('-:i I ~\-'. •~~· \... v-. 

WELL DEPTH (FT./TOC) ·~o .. a 
XD DEPTH ITT.TOC) ... () ~J. 
INITIAL XD REFERENCE li::-'d. 'Z 
SLUG DEPTH (FT./TOC) 

TIME OF SLUG PLACEMENT 

TIME OF WL EQUILIBRATION 

NEW XD REFERENCE Q.Q 

START TIME OFTEST 

END TIME OF TEST 

NOTES: ~ "(/)' ·,, ., 
-~ .,•'..i, J ; [,,,,, .. i ,, l }'\f/7 'S \ \,;Gi t;: ·- -:;,,Y-. 0 " .J' .,, \ . v .... 

'• . , 
' 

. . -ABB Environmental Services, Inc. 



. AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. oc, :- ·"' I 

SETUP DATE BY WHOM 
/C. IC'-' i,TA ..,._,, 

MONITORING WELL ID 5f/'YI· "7'6 -o7Y 5'?·/11 · 7(, ·O 'i ?< 
DATE OFTEST 1-/u• '7"' 

.,..,-.,-,,;, 

"i? /. /c, . 7 7: 
TYPE OFTEST 1-Zs.,,,;,:, j./44~ ,;;z,.,G ,,/hD 
HERMIT TYPE/SERIAL# )oooc, I I vre: . i/'tfO 

TEST# 00 ·- 01 

DATA COLLECTION RA TE 
/ 0(, 01 

TRANSDUCER 

SERIAL# t,&3 :it ' 
' !'SIG ·30 ·:;,s.1 ' ! 

SCALE FACTOR 2'1. ,:,.<;~Z ! 
OFFSET -0-0/6,2. 

INPUT CHANNEL Hf 

TEST DATA 

INPUT MODE (TOC/SUR) Toe.. 
STATIC WATER LEVEL (FL/TOC) /tr,{;/ 

WELL DEPTH (FT./TOC) 2::--. {// 

XDDEPTH (FT.TOC) :;z."::>-. I 
, 

INmAL XD REFERENCE C}.O (:-,s,,;-,;) 
SLUG DEPTH (FT./TOC) ;.;,::S.o 

TIME OF SLUG PLACEMENT o'i'so 

TIME OF WL EQUILIBRATION 0 'j'::l. I 
,l'i,. P-i.-J:: 'TO (".).<.) 

NEW XD REFERENCE ("3.·,i'\ 

START TIME OFTEST 1'1913 I O"iSO 

END TIME OF TEST n"iJ./0 I 09sf 

NOTES: 'TWO ;i?.,,~r.. J~s::, -n:.s"' c;;-"-·tllU--~ 

ABB Environmental Services, Inc.-~' 



. AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. 0.Z-. ".:. 03 

SETUP DATE BY WHOM 

MONITORJNG WELL ID 51#/. o/u · /O ?C ? ?us ,.,,:,::,, 
DATE OFTEST /.A:;. 77' 

TYPE OFTEST ~l!:,.t/V(. ),/ut::. (z) 
HERMIT TYPE/SERJAL# /IXV c / //C6-//~0 

TEST# 02 - 03 

DAT A COLLECTION RA TE ,,!oc., 01 

TRANSDUCER 

SERJAL # ee~ 3,/l ' 
!'SIG Jo ?s-:C 
SCALE FACTOR ;;)'? . [,, 7 ::,-Z 

OFFSET - o.01c,z 
INPUT CHANNEL ,:$/ 

TEST DATA 

INPUT MODE (TOC/SUR) 7D c.. 
STATIC WATER LEVEL ITT./TOC) /4 . .qS- , 

WELL DEPTH (FT./TOC) /S . .S-6-

/// 
, 

XD DEPTH ITT.TOC) 

INTI1AL XD REFERENCE o.o 
SLUG DEPTH (FT./TOC) // / 

TIME OF SLUG PLACEMENT /0/0 

TIME OF WL EQUILIBRATION /030 

NEW XD REFERENCE 0 . 0 (2Li2U'U-l,JC,L\ 

START TIME OFTEST /o:n(T'i) / //oorr~ 

END TIME OFTEST /o'l5(ToJ/ // ;a rrz. • 
NOTES: .7 7,,.,~c., JI !At:, 1 r,::,~ 'ri.j!.i'<'~':, 

' 
ABB Environmental Services, Inc.--· 



'-"7-~-

SETUP DATE BY WHOM 

MONITORING WELL ID 57-/H-f,:; • /(Y ;?;1Zr,.:;,, 
DATE OFTEST /-/u· '??-
TYPE OFTEST Q.,., ... c..~,:::, 
HERMIT TYPE/SERIAL# /OOOC / /;i:/J-J/iJO 
TEST# (_!:':::-,' , 

c✓-o.s 

DATA COLLECTION RA TE ,,!oe, 0/ I 
TRANSDUCER i 

! 

SERIAL# /4{,, 3 8' ! 
! ! 

!'SIG "3,0 ?:;.T 

SCALE FACTOR ;}<;'_ /_<) S-2-

OFFSET -O. olC.Z 

INPUT CHANNEL 7/ I 
TEST DATA 

INPUT MODE (TOC/SUR) TDC 

STATIC WATER LEVEL (FT./TOC) 3_30 
f 

WELL DEPTI-! (FT./TOC) /,t/. 5"7 
XD DEPTH (FT.TOC) /:3-00 

INITIAL XD REFERENCE 0-0 

SLUG DEPTH (FT./TOC) g ,(? I 

TIME OF SLUG PLACEMENT j//S-

TIME OF WL EQUIL!BRA TION //30 

NEW XD REFERENCE o.o 
START TIME OFTEST 1133 / /.;,co 

END TIME OF TEST 1/J/":/· 1/ /2/2. , 
NOTES: .2 7.s,...,c... JfA....._ ~nr-.~~ 

- - -ABB Environmental Services, Inc. 



. AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. a,s-:--o.? 

SETUP DATE BY WHOM 

MONITORING WELL ID 5rn?• '74 •/ 2;,::. -~'7.,..m,~ 

DATE OFTEST /•/t::;.. 5;z 

TYPE OFTEST 7,.,,~L .. -J.1 u.. 'I-,,.. 
HERMIT TYPE/SERIAL# /0:::0 C //A:'" E- -1".!P 
TEST# rY~ - o:::i 

DAT A COLLECTION RA TE 
Jc,e, o, 

TRANSDUCER 

SERIAL# /nln3/s 
' 

2.-, '7S.1.... ' PS!G 

SCALE FACTOR ;;)7. C,,'7S°2 

OFFSET - O,0/C,,2 

INPUT CHANNEL 

TEST DATA 

INPUT MODE (TOC/SUR) tOC-
STATIC WATER LEVEL (FT./TOC) 4. 39' 
WELL DEPTH (FT./TOC) /:,./3' 

XD DEPTH (FT.TOC) /3 
/ 

!NlTIAL XD REFERENCE o.o 
SLUG DEPTH (FT./TOC) /0, 

TIME OF SLUG PLACEMENT /2~0 

TIME OF WL EQUILIBRATION /2,.;!;0 

NEW XD REFERENCE o.o 
START TIME OFTEST /2::31 / /.2-'/7 

END TIME OF TEST /,,2-C/0 / //,257 

NOTES: ,;;) ?,$1.,G J.Jv.-.,._ -n,&r:s ~ .. 

- - -ABB Environmental Services, Inc. 



. AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. 08_-_9'j 

SETUP DATE BY WHOM 

MONITORING WELL ID S1P1·'7(~-/JX '72 ?..,'.;;rA<i;:, 

DATE OFTEST /. /~- 7?-

TYPE OFTEST JCl~IN<.. JJ z.A "b 

HERMIT TYPE/SERIAL# /Cbo c / / KLJ ·"/8'0 
TEST# o~ - o'l 
DAT A COLLECTION RA TE /oe, 0/ 

TRANSDUCER 

SERIAL# lj!J;JJ' ' 
PSIG 30 ?§ 
SCALE FACTOR ,;:;7, C, 'j 52 

OFFSET -0. 0/L,Z 

INPUT CHANNEL # I 

TEST DATA 

INPUT MODE (TOC/SUR) TDC. 

STATIC WATER LEVEL (FT./TOC) .<C/. z 1i' ' 

WELL DEPTH (FT./TOC) /--s,". Y7 
XO DEPTH (Ff.TOC) I:], 

INmAL XO REFERENCE 0,0 

SLUG DEPTH (FT./TOC) 'f I 

TIME OF SLUG PLACEMENT ;3 /0 

TIME OF WL EQUILIBRATION / J /C,, 
NEW XO REFERENCE n.O 
START TIME OFTEST JJ;;JD / /JS.D 

END TIME OF TEST I J, .:,:, I 1:13~ 
NOTES: _') ~I/JG ~.~ ~&TS r ~;z_p,,o-• ..... I 

------------------ ABB en,;,onmen,al SeRI•••• ,~J 



TABLEF-1 
SUM1\.1ARY OF HYDRAULIC CONDUCTIVITY TEST RESULTS 

AOC57 

Well Diam. Screen Int. Filter Pack Int. Saturated R, 
Well ID {in) (feet, bgs} {feet, bgs) Height (feet) (feet) 

57M-95-01X 4 19to 29 13 to 29 7.09 0.29 

57M-95-02X 4 14 to 24 9to 25 8.81 0.29 

57M-95-03X 4 7 to 17 5 to 18 9.51 0.29 

57M-95-04A 4 2.4 to 12.4 1.9 to 13 IO.IS 0.29 

57M-95-04B 4 18.5 to 28.5 13 to 30 2731 0.17 

57M-95-0SX 4 J0to 20 6to 20 7.09 0.29 

57M-95-06X 4 11.9 to 21.9 8 to 23 11.22 0.29 

57M-95-07X 4 3 to 13 2to 14 11.37 0.29 

57M-95-08A 4 3 to 13 2 to 15 11.32 0.29 

57M-95-08B 4 18 to 28 13 to 30 26.64 0.17 

57M-96-09X 2 12.8 to 22.8 8 to 23 8.53 0.2 

57M-96-10X 2 3 to 13 2 to 13 9.03 0.2 

57M-96-llX 2 2 to 12 l.Sto 12 10.91 0.2 

57M-96-12X 2 2 to 12 1.Sto 12 10.66 0.2 

57M-96-13X 2 2 to 12 l.Sto 12 10.39 0.2 

--
Notes: 
Hydraulic conductivities for 1996-series wells are the average of results of two rising head tests. 
Data analyzed using AQTESOL V (Bouwer & Rice Solution). 

REl\.1EDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Rw L, 
(feet) (fed) 

0.46 7.09 
0.46 9.81 
0.46 10.51 
0.46 10.75 
0.46 17 
0.46 7.09 
0.46 12.32 
0.46 12.37 
0.46 13 
0.46 17 
0.33 8.73 
0.33 9.03 
0.33 10.91 
0.33 10.66 
0.33 10.39 

Hw 
(feet) 

7.09 
9.81 
10.51 
10.75 
28.81 
7.09 
12.32 
12.37 
13.32 
28.64 
8.73 
9.03 
10.91 
10.66 
10.39 

Geom. Menn 
Average 

Re= Well casing mdius for fully saturated filterpacks and equivalent casing radius which accounts for 
filterpm:k resaturation at n=30% f<?r partially saturated filtcrpacks. 
Rw = Radius of borehole. 
Le = Saturated length offilterpack. 
Hw = Height o(Watcr Colunm above filterpack bottom. 
Saturated Height is height of water colunm measured in well. 
All measurements in feet unless otherwise noted. 

Page 1 

Bouwer and Rice Hvorslev 
Hydraulic Cond. Hydraulic Cond. Hydraulic Cond. Hydraulic Cond. Screened 

(Wmln) (cm/s) (Wmin) (cm/s) Geology (USCS) 

2.40E-0l 
1.B0E-01 
l.l0E-02 
5.70E-02 
2.30E-02 
l.00E-01 
1.70E-02 
6.70E-02 
8.30E-04 
7.40E-03 
8.ISE-03 
l.36E-03 
2.IIE-03 
2.60E-03 
2.96E-03 

1.34E-02 
4.S0E-02 

l.22E-0l 
9.14E-02 
5.59E-03 
2.90E-02 
LI 7E-02 
5.0SE-02 
8.64E-03 
3.40E-02 
4.22E-04 
3.76E-03 
4.14E-03 
6.89E-04 
I.07E-03 
l.32E-03 
i.S0E-03 

6.79E-03 
2.44E-02 

2.49E-02 
1.61E-02 
l.04E-03 
5.70E-03 
5.77E-03 
l.0IE-02 
l.66E-03 
7.00E-03 
8.42E-05 
2.02E-03 
4.ISE-04 
4.39E-05 
l.28E-04 
l.20E-04 
l.62E-04 

1.lSE-03 
5.02E-03 

l.26E-02 SP 
8.17E-03 SW-SM 
5.27E-04 SW-SM 
2.90E-03 SP 
2.93E-03 SP 
5.14E-03 SW-SM 
8.42E-04 SP 
3.56E-03 SW-SM 
4.28E-0S SW-SM 
1.03E-03 SM 
2.13E-04 SP 
2.23E-05 SM 
6.53E-05 SM 
6.I0E-05 SM 
8.24E-05 SM 

6.0tE-04 
2.55£-03 
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CALCULATION OF HYDRAULIC CONDUCTIVITIES USING THE HVORSLEV EQUATION 
AOC 67 

K = -[(LOG Ht1 - LOG H12)/111 •t2)]{[(r)"2 LOG (L/R))/2L} 

WHERE: 
11 = TIME 1 (MINUTES) 
t2 = TIME 2 (MINUTES) 

Ht1 = HEAD STRESS AT TIME 1 (FEET) 
Hl2 = HEAD STRESS AT TIME 2 (FEET) 

r = RADIUS OF WELL CASING (FEET) 
R= RADUS OF BOREHOLE (FEET) 
L = EFFECTIVE SATURATED LENGTH OF SCREEN (FEET) 

WELL 11 12 H11 H12 r R L TYPE K (FT/MIN) 

57M-95-01X 0.035 0.1 0.654 0.132 0.17 0.46 7.09 RISING 2.5E-02 

57M-95-02X 0.05 0.2 1.207 0.063 0,17 0.46 9.81 RISING 1.6E-02 

57M-95-03X 0.1 0.3 1.788 1.37 0.17 0.46 10.51 RISING 1.0E-03 

57M-95-04A 0.08 0.3 1.05 0.205 0.17 0.46 10.75 RISING 5.7E-03 

57M-95-04B 0.1 0.3 0.725 0.091 0.17 0.46 17 RISING 5.BE-03 

57M-95-05X 0.1 0.3 0.63 0.085 0.17 0.46 7.09 RISING 1.0E-02 

57M-95-06X 0.1 0.6 1.544 0.472 0.17 0.46 12.32 RISING 1 .7E-03 

57M-95-07X 0.15 0.3 0.956 0.212 0.17 0.46 12.37 RISING 7.0E-03 

57M-95-08A 4.6 7.2 0.832 0.601 0.17 0.46 13 RISING B.4E-05 

57M-95-0BB 0.1 0.4 1.193 0.418 0.17 0.46 17 RISING 2.0E-03 

57M-96-09X 1 0.4 0.8 0.112 0,065 0.08 0.33 8.7 RISING 3.3E-04 

57M-96-09X2 0.3 0.5 0.14 0.093 0.08 0.33 8,7 RISING 5.0E-04 

57M-96-10X1 1.2 2 0.366 0.29 0.08 0.33 9.0 RISING 7.0E-05 

57M-96-10X2 0.8 1.4 2.562 2.449 0.08 0.33 9.0 RISING 1.8E-05 

57M-96-11X1 1.6 2.8 0.872 0.525 0.08 0.33 10.9 RISING 8.9E-05 

57M-96-11X2 2.8 4 0.366 0.14 0.08 0.33 10.9 RISING 1.7E-04 

57M-96-12X1 1 3 1.192 0.394 0.08 0.33 10.7 RISING 1.2E-04 

57M-96-12X2 0.8 2.4 1.379 O.S53 0.08 0,33 10.7 RISING 1.2E-04 

57M-96-13X 1 0.6 1 1.248 0.863 0.08 0.33 10.4 RISING 2.0E-04 

57M-96-13X2 0.8 1.6 1.717 1.088 0.08 0.33 10.4 RISING 1.2E-04 

NOTES: 1) Rising Head Test #1 
2) Rising Head Test #2 

AVERAGE OF MULTIPLE TESTS 

K (CM/SEC) K (FT/MIN) K (CM/SEC) 

1.3E-02 
8.2E-03 
5.3E-04 
2.9E-03 
2.9E-03 
5.lE-03 
8.4E-04 
3.6E-03 
4.3E-05 
1.0E-03 

1.7E-04 

2.6E-04 4.2E-04 2.lE-04 

3.5E-05 

9.2E-06 4.4E-05 2.2E-05 

4.5E-05 

8.5E-05 1.3E-04 6.SE-05 

6.0E-05 

6.2E-05 1.2E-04 6. lE-05 

1.0E-04 

6.3E-05 1.6E-04 8.2E-05 



57M-95-01X RH 

Time (min ) delta H (ft.) 
0 0.515 

0.0033 0.236 
0.0066 0.445 Well ID: 57M-95-01X 

0.01 0.505 Test Date: 11/16/95 

0.0133 0.505 Test Type: Rising Head 

0.0166 0.41 Well Diameter: 0.333 ft. 

0.02 0.489 Boring Diameter: 0.833 ft. 

0.0233 0.711 Screened Interval (bgs): 19-29 ft. 

0.0266 0.746 Water Column Height: 7.09 ft. 

0.03 0.832 
0.0333 0.778 
0.0366 0.714 
0.035 0.654 

0.0433 0.6 
0.0466 0.55 

0.05 0.499 
0.0533 0.458 
0.0566 0.417 

0.06 0.382 
0.0633 0.353 
0.0666 0.322 

0.07 0.293 
0.0733 0.268 
0.0766 0.246 

0.08 0.227 
0.0833 0.205 
0.0866 0.192 

0.09 0.173 
0.0933 0.16 
0.0966 0.144 

0.1 0.132 
0.1033 0.122 
0.1066 0.116 

0.11 0.106 
0.1133 0.094 
0.1166 0.087 

0.12 0.081 
0.1233 0.075 
0.1266 0.075 

0.13 0.065 
0.1333 0.056 
0.1366 0.059 

0.14 0.053 
0.1433 0.049 
0.1466 0.046 

0.15 0.043 
0.1533 0.04 
0.1566 0.037 

0.16 0.034 
0.1633 0.034 
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57M-95-01 X RH 

Time (min) delta H (ft.) 
0.1666 0.03 

0.17 0.03 
0.1733 0.027 
0.1766 0.027 

0.18 0.024 
0.1833 0.024 
0.1866 0.021 

0.19 0.021 
0.1933 0.018 
0.1966 0.018 

0.2 0.018 
0.2033 0.018 
0.2066 0.018 

0.21 0.015 
0.2133 0.015 
0.2166 0.015 

0.22 0.015 
0.2233 0.015 
0.2266 0.012 

0.23 0.012 
0.2333 0.012 
0.2366 0.012 

0.24 0.012 
0.2433 0.012 
0.2466 0.012 

0.25 0.012 
0.2533 0.012 
0.2566 0.012 

0.26 0.009 
0.2633 0.009 
0.2666 0.009 

0.27 0.009 
0.2733 0.009 
0.2766 0.009 

0.28 0.009 
0.2833 0.009 
0.2866 0.009 

0.29 0.009 
0.2933 0.009 
0.2966 0.009 

0.3 0.009 
0.3033 0.009 
0.3066 0.009 

0.31 0.009 
0.3133 0.009 
0.3166 0.009 

0.32 0.009 
0.3233 0.009 
0.3266 0.009 

0.33 0.009 
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57M-95-01X RH 

Time (min) delta H (ft.) 
0.3333 0.009 

0.35 0.009 
0.3666 0.009 
0.3833 0.009 

0.4 0.003 
0.4166 0.006 
0.4333 0.009 

0.45 0.009 
0.4666 0.009 
0.4833 0.006 

0.5 0.006 
0.5166 0.009 
0.5333 0.006 

0.55 0.006 
0.5666 0.006 
0.5833 0.006 

0.6 0.006 
0.6166 0.006 
0.6333 0.006 

0.65 0.006 
0.6666 0.006 
0.6833 0.006 

0.7 0.006 
0.7166 0.006 
0.7333 0.006 

0.75 0.006 
0.7666 0.006 
0.7833 0.006 

0.8 0.006 
0.8166 0.006 
0.8333 0.006 

0.85 0.006 
0.8666 0.006 
0.8833 0.006 

0.9 0.006 
0.9166 0.006 
0.9333 0.006 

0.95 0.006 
0.9666 0.009 
0.9833 0.009 

1 0.009 
1.2 0.006 
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57M-95-02X RH 

Time (min ) delta H (ft.) I I I I 
0 0.259 ' I I 

0.0033 0.427 
Well ID: 57M-95-02X f---

0.0066 0.608 
Test Date: 11/17/95 I---

0.01 0.814 
Test Type: Rising Head '---

0.0133 0.545 
Well Diameter: 0.333 ft. 

0.0166 0.478 
Boring Diameter: 0.833 ft. '--

0.02 0.494 
Screened Interval (bgs): 14-24 ft. '---

0.0233 0.922 
Water Column Height: 8.81 ft. -

0.0266 0.548 
0.03 0.573 

0.0333 0.351 
0.0366 0.668 

0.04 1.182 
0.0433 1.473 
0.0466 1.302 

0.05 1.207 
0.0533 1.118 -
0.0566 1.039 

0.06 0.969 
0.0633 0.9 
0.0666 0.833 

0.07 0.779 
0.0733 0.722 
0.0766 0.665 

0.08 0.621 
0.0833 0.576 
0.0866 0.535 

0.09 0.497 
0.0933 0.462 
0.0966 0.427 

0.1 0.399 
0.1033 0.373 
0.1066 0.345 

0.11 0.323 
0.1133 0.301 
0.1166 0.278 

0.12 0.263 
0.1233 0.247 
0.1266 0.228 

0.13 0.212 
0.1333 0.202 
0.1366 0.183 

0.14 0.174 
0.1433 0.161 
0.1466 0.152 

0.15 0.139 
0.1533 0.136 
0.1566 0.129 

0.16 0.12 
0.1633 0.114 
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57M-95-02X RH 

Time (min) delta H (ft.) 
0.1666 0.107 

0.17 0.101 
0.1733 0.095 
0.1766 0.088 

0.18 0.085 
0.1833 0.082 
0.1866 0.079 

0.19 0.072 
0.1933 0.069 
0.1966 0.066 

0.2 0.063 
0.2033 0.066 
0.2066 0.057 

0.21 0.057 
0.2133 0.057 
0.2166 0.05 

0.22 0.053 
0.2233 0.053 
0.2266 0.047 

0.23 0.047 
0.2333 0.047 
0.2366 0.044 

0.24 0.047 
0.2433 0.044 
0.2466 0.041 

0:25 0.041 
0.2533 0.041 
0.2566 0.038 

0.26 0.038 
0.2633 0.038 
0.2666 0.038 

0.27 0.034 
0.2733 0.034 
0.2766 0.034 

0.28 0.034 
0.2833 0.034 
0.2866 0.034 

0.29 0.031 
0.2933 0.031 
0.2966 0.031 

0.3 0.031 
0.3033 0.031 
0.3066 0.031 

0.31 0.028 
0.3133 0.028 
0.3166 0.031 

0.32 0.031 
0.3233 0.031 
0.3266 0.028 

0.33 0.028 
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57M-95-02X RH 

Time (min) delta H (ft.) 
0.3333 0.031 

0.35 0.028 
0.3666 0.028 
0.3833 0.025 

0.4 0.025 
0.4166 0.025 
0.4333 0.025 

0.45 0.025 
0.4666 0.025 
0.4833 0.022 

0.5 0.019 
0.5166 0.019 
0.5333 0.019 

0.55 0.022 
0.5666 0.022 
0.5833 0.015 

0.6 0.019 
0.6166 0.019 
0.6333 0.015 

0.65 0.019 
0.6666 0.019 
0.6833 0.015 

0.7 0.019 
0.7166 0.019 
0.7333 0.019 

0.75 0.019 
0.7666 0.019 
0.7833 0.019 

0.8 0.015 
0.8166 0.015 
0.8333 0.015 

0.85 0.012 
0.8666 0.015 
0.8833 0.015 

0.9 0.015 
0.9166 0.015 
0.9333 0.015 

0.95 0.012 
0.9666 0.019 
0.9833 0.012 

1 0.015 
1.2 0.012 
1.4 0.022 
1.6 0.019 
1.8 0.015 

2 0.015 
2.2 0.019 
2.4 0.019 
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57M-95-03X RH 

Time (min) d elta H (ft.) I I I I 
0 0.809 Well ID: 57M-95-03X 

0.0033 1.05 Test Date: 11/16/95 
0.0066 0.151 Test Type: Rising Head 

1.066 0.01 Well Diameter: 0.333 ft. 
0.0133 1.443 Boring Diameter: 0.833 ft. 
0.0166 1.959 Screened Interval (bgs): 7-17 ft. 
0.0233 1.99 Water Column Height: 9.51 ft. 
0.0266 1.987 

0.03 1.971 
0.0333 1.959 
0.0366 1.949 

0.04 1.94 
0.0433 1.937 
0.0466 1.921 

0.05 1.924 
0.0533 1.902 
0.0566 1.892 

0.06 1.899 
0.0633 1.876 
0.0666 1.87 

0.07 1.864 
0.0733 1.857 
0.0766 1.848 

0.08 1.838 
0.0833 1.829 
0.0866 1.823 

0.09 1.813 
0.0933 1.807 
0.0966 1.797 

0.1 1.788 
0.1033 1.769 
0.1066 1.778 

0.11 1.762 
0.1133 1.762 
0.1166 1.75 

0.12 1.743 
0.1233 1.734 
0.1266 1.728 

0.13 1.721 
0.1333 1.705 
0.1366 1.709 

0.14 1.686 
0.1433 1.693 
0.1466 1.693 

0.15 1.677 
0.1533 1.674 
0.1566 1.661 

0.16 1.652 
0.1633 1.645 
0.1666 1.636 
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57M-95-03X RH 

Time (min) delta H (ft.) 
0.17 1.629 

0.1733 1.62 
0.1766 1.598 

0.18 1.607 
0.1833 1.604 
0.1866 1.601 

0.19 1.588 
0.1933 1.582 
0.1966 1.576 

0.2 1.566 
0.2033 1.553 
0.2066 1.553 

0.21 1.55 
0.2133 1.528 
0.2166 1.534 

0.22 1.525 
0.2233 1.506 
0.2266 1.515 

0.23 1.506 
0.2333 1.503 
0.2366 1.493 

0.24 1.481 
0.2433 1.49 
0.2466 1.471 

0.25 1.465 
0.2533 1.471 
0.2566 1.449 

0.26 1.443 
0.2633 1.439 
0.2666 1.433 

0.27 1.427 
0.2733 1.424 
0.2766 1.417 

0.28 1.408 
0.2833 1.401 
0.2866 1.389 

0.29 1.389 
0.2933 1.382 
0.2966 1.373 

0.3 1.37 
0.3033 1.36 
0.3066 1.357 

0.31 1.354 
0.3133 1.344 
0.3166 1.341 

0.32 • 1.335 
0.3233 1.325 
0.3266 1.322 

0.33 1.316 
0.3333 1.31 
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57M-95-03X RH 

Time (min) delta H (ft.) 
0.35 1.278 

0.3666 1.246 
0.3833 1.211 

0.4 1.183 
0.4166 1.161 
0.4333 1.129 

0.45 1.104 
0.4666 1.075 
0.4833 1.047 

0.5 1.025 
0.5166 1.002 
0.5333 0.977 

0.55 0.958 
0.5666 0.939 
0.5833 0.914 

0.6 0.898 
0.6166 0.879 
0.6333 0.86 

0.65 0.841 
0.6666 0.822 
0.6833 0.809 

0.7 0.797 
0.7166 0.781 
0.7333 0.768 

0.75 0.755 
0.7666 0.743 
0.7833 0.73 

0.8 0.717 
0.8166 0.711 
0.8333 0.698 

0.85 0.689 
0.8666 0.679 
0.8833 0.67 

0.9 0.664 
0.9166 0.654 
0.9333 0.648 

0.95 0.638 
0.9666 0.632 
0.9833 0.626 

1 0.619 
1.2 0.534 
1.4 0.489 
1.6 0.458 
1.8 0.429 

2 0.41 
2.2 0.391 
2.4 0.375 
2.6 0.36 
2.8 0.347 

3 0.334 
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57M-95-03X RH 

Time (min) delta H (ft.) 
3.2 0.325 
3.4 0.318 
3.6 0.309 
3.8 0.299 

4 0.293 
4.2 0.284 
4.4 0.277 
4.6 0.271 
4.8 0.268 

5 0.261 
5.2 0.258 
5.4 0.252 
5.6 0.249 
5.8 0.242 

6 0.242 
6.2 0.239 
6.4 0.236 
6.6 0.233 
6.8 0.233 

7 0.23 
7.2 0.227 
7.4 0.227 
7.6 0.22 
7.8 0.22 

8 0.22 
8.2 0.217 
8.4 0.214 
8.6 0.214 
8.8 0.211 

9 0.211 
9.2 0.208 
9.4 0.208 
9.6 0.208 
9.8 0.204 
10 0.204 
12 0.195 
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57M-95-04A RH 

Time (mi n) delta H (ft.) I I I I 
0 0.654 I I I I 

0.0033 0.474 
Well ID: 57M-95-04A 

0.0066 0.743 
Test Date: 11/17/95 

0.01 0.471 
Test Type: Rising Head 

0.0133 0.677 
Well Diameter: 0.333 ft. 

0.0166 0.379 
Boring Diameter: 0.833 ft. 

0.02 0.654 
Screened Interval (bgs): 2.4-12.4 ft. 

0.0233 0.512 
Water Column Height: 10.15 ft. 

0.0266 0.259 
0.03 0.984 

0.0333 1.414 
0.0366 1.633 

0.04 1.525 
0.0433 1.471 
0.0466 1.424 

0.05 1.38 
0.0533 1.338 
0.0566 1.294 

0.06 1.256 
0.0633 1.212 
0.0666 1.186 

0.07 1.148 
0.0733 1.114 
0.0766 1.082 

0.08 1.05 
0.0833 1.022 
0.0866 0.993 

0.09 0.965 
0.0933 0.939 
0.0966 0.914 

0.1 0.889 
0.1033 0.867 
0.1066 0.841 

0.11 0.819 
0.1133 0.794 
0.1166 0.775 

0.12 0.756 
0.1233 0.734 
0.1266 0.715 

0.13 0.696 
0.1333 0.677 
0.1366 0.661 

0.14 0.642 
0.1433 0.629 
0.1466 0.61 

0.15 0.597 
0.1533 0.582 
0.1566 0.566 

0.16 0.55 
0.1633 0.537 
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57M-95-04A RH 

Time (min) delta H (ft.) 
0.1666 0.525 

0.17 0.509 
0.1733 0.496 
0.1766 0.483 

0.18 0.474 
0.1833 0.461 
0.1866 0.449 

0.19 0.439 
0.1933 0.426 
0.1966 0.417 

0.2 0.407 
0.2033 0.395 
0.2066 0.389 

0.21 0.379 
0.2133 0.369 
0.2166 0.36 

0.22 0.35 
0.2233 0.344 
0.2266 0.335 

0.23 0.328 
0.2333 0.322 
0.2366 0.313 

0.24 0.306 
0.2433 0.3 
0.2466 0.293 

0.25 0.287 
0.2533 0.278 
0.2566 • 0.271 

0.26 0.265 
0.2633 0.259 
0.2666 0.255 

0.27 0.249 
0.2733 0.243 
0.2766 0.24 

0.28 0.233 
0.2833 0.227 
0.2866 0.224 

0.29 0.217 
0.2933 0.214 
0.2966 0.211 

0.3 0.205 
0.3033 0.198 
0.3066 0.195 

0.31 0.192 
0.3133 0.186 
0.3166 0.183 

0.32 0.179 
0.3233 0.176 
0.3266 0.176 

0.33 0.17 
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57M-95-04A RH 

Time (min) delta H (ft.) 
0.3333 0.167 

0.35 0.151 
0.3666 0.135 
0.3833 0.123 

0.4 0.11 
0.4166 0.1 
0.4333 0.091 

0.45 0.081 
0.4666 0.075 
0.4833 0.072 

0.5 0.066 
0.5166 0.059 
0.5333 0.059 

0.55 0.053 
0.5666 0.05 
0.5833 0.046 

0.6 0.043 . 
0.6166 0.04 
0.6333 0.037 

0.65 0.037 
0.6666 0.034 
0.6833 0.034 

0.7 0.031 
0.7166 0.031 
0.7333 0.027 

0.75 0.027 
0.7666 0.027 
0.7833 0.027 

0.8 0.024 
0.8166 0.024 
0.8333 0.021 

0.85 0.021 
0.8666 0.021 
0.8833 0.021 

0.9 0.021 
0.9166 0.021 
0.9333 0.018 

0.95 0.018 
0.9666 0.018 
0.9833 0.018 

1 0.018 
1.2 0.012 
1.4 0.009 
1.6 0.009 
1.8 0.006 

2 0.006 
2.2 0.003 
2.4 0.003 
2.6 0.003 
2.8 0.003 
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57M-95-04B RH 

Time (min) d elta H (ft.) I I l l 
0.0033 0.076 Well ID: 57M-95-04B 
0.0066 0.487 Test Date: 11/17/95 

0.01 0.731 Test Type: Rising Head 
0.0133 0.766 Well Diameter: 0.333 ft. 
0.0166 0.706 Boring Diameter: 0.833 ft. 

0.02 0.962 Screened Interval (bgs): 18.5-28.5 ft. 
0.0233 0.661 Water Column Height: 27.31 ft. 
0.0266 0.725 

0.03 1.184 
0.0333 1.545 
0.0366 1.633 

0.04 1.573 
0.0433 1.475 
0.0466 1.396 

0.05 1.326 
0.0533 1.269 
0.0566 1.216 

0.06 1.168 
0.0633 1.121 
0.0666 1.076 

0.07 1.035 
0.0733 0.997 
0.0766 0.956 

0.08 0.924 
0.0833 0.874 
0.0866 0.861 

0.09 0.81 
0.0933 0.785 
0.0966 0.753 

0.1 0.725 
0.1033 0.696 
0.1066 0.671 

0.11 0.639 
0.1133 0.62 
0.1166 0.601 

0.12 0.573 
0.1233 0.557 
0.1266 0.535 

0.13 0.513 
0.1333 0.497 
0.1366 0.478 

0.14 0.465 
0.1433 0.446 
0.1466 0.427 

0.15 0.411 
0.1533 0.399 
0.1566 0.383 

0.16 0.37 
0.1633 0.354 
0.1666 0.348 
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57M-95-04B RH 

Time (min) delta H (ft.) 
0.17 0.335 

0.1733 0.323 
0.1766 0.313 

0.18 0.297 
0.1833 0.288 
0.1866 0.275 

0.19 0.269 
0.1933 0.259 
0.1966 0.25 

0.2 0.243 
0.2033 0.234 
0.2066 0.228 

0.21 0.218 
0.2133 0.212 
0.2166 0.202 

0.22 0.199 
0.2233 0.19 . 
0.2266 0.177 

0.23 0.177 
0.2333 0.171 
0.2366 0.164 

0.24 0.161 
0.2433 0.155 
0.2466 0.152 

0.25 0.145 
0.2533 0.142 
0.2566 0.139 

0.26 0.133 
0.2633 0.126 
0.2666 0.126 

0.27 0.12 
0.2733 0.117 
0.2766 0.114 

0.28 0.11 
0.2833 0.107 
0.2866 0.104 

0.29 0.101 
0.2933 0.098 
0.2966 0.095 

0.3 0.091 
0.3033 0.088 
0.3066 0.085 

0.31 0.085 
0.3133 0.079 
0.3166 0.079 

0.32 0.079 
0.3233 0.076 
0.3266 0.072 

0.33 0.072 
0.3333 0.069 
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57M-95-04B RH 

Time (min) delta H (ft.) 
0.35 0.06 

0.3666 0.05 
0.3833 0.044 

0.4 0.041 
0.4166 0.038 
0.4333 0.031 

0.45 0.028 
0.4666 0.025 
0.4833 0.022 

0.5 0.018 
0.5166 0.018 
0.5333 0.018 

0.55 0.015 
0.5666 0.015 
0.5833 0.012 

0.6 0.012 
0.6166 0.012 
0.6333 0.012 

0.65 0.009 
0.6666 0.012 
0.6833 0.009 

0.7 0.009 
0.7166 0.009 
0.7333 0.009 

0.75 0.009 
0.7666 0.006 
0.7833 0.009 

0.8 0.009 
0.8166 0.009 
0.8333 0.006 

0.85 0.006 
0.8666 0.009 
0.8833 0.009 

0.9 0.006 
0.9166 0.006 
0.9333 0.009 

0.95 0.006 
0.9666 0.006 
0.9833 0.006 

1.4 0.003 
1.6 0.003 
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57M-95-05X RH 

Time (mi n) delta H (ft.) I I I I 
0 0.867 

0.0033 1.323 
Well ID: 57M-95-05X 

0.0066 1.583 
Test Date: 11/16/95 

0.01 1.675 
Test Type: Rising Head 

0.0133 1.583 
Well Diameter: 0.333 ft. 

0.0166 1.535 
Boring Diameter: 0.833 ft. 

0.02 1.485 
Screened Interval (bgs): 1 o-20 ft. 

0.0233 1.437 
Water Column Height: 7.09 ft. 

0.0266 1.393 
0.03 1.348 

0.0333 1.295 
0.0366 1.253 

0.04 1.215 
0.0433 1.168 
0.0466 1.139 

0.05 1.089 
0.0533 1.048 
0.0566 1.013 

0.06 0.981 
0.0633 0.949 
0.0666 0.915 

0.07 0.88 
0.0733 0.851 
0.0766 0.823 

0.08 0.791 
0.0833 0.76 
0.0866 0.741 

0.09 0.712 
0.0933 0.68 
0.0966 0.664 

0.1 0.63 
0.1033 0.617 
0.1066 0.601 

0.11 0.563 
0.1133 0.554 
0.1166 0.531 

0.12 0.516 
0.1233 0.5 
0.1266 0.49 

0.13 0.452 
0.1333 0.443 
0.1366 0.427 

0.14 0.421 
0.1433 0.399 
0.1466 0.389 

0.15 0.373 
0.1533 0.348 
0.1566 0.351 

0.16 0.332 
0.1633 0.31 
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57M-95-05X RH 

Time (min) delta H (ft.) 
0.1666 0.31 

0.17 0.3 
0.1733 0.291 
0.1766 0.272 

0.18 0.272 
0.1833 0.266 
0.1866 0.253 

0.19 0.25 
0.1933 0.237 
0.1966 0.231 

0.2 0.224 
0.2033 0.218 
0.2066 0.212 

0.21 0.202 
0.2133 0.186 
0.2166 0.19 

0.22 0.19 
0.2233 0.18 
0.2266 0.174 

0.23 0.171 
0.2333 0.167 
0.2366 0.171 

0.24 0.155 
0.2433 0.145 
0.2466 0.136 

0.25 0.133 
0.2533 0.133 
0.2566 0.123 

0.26 0.117 
0.2633 0.117 
0.2666 0.11 

0.27 0.11 
0.2733 0.114 
0.2766 0.107 

0.28 0.107 
0.2833 0.098 
0.2866 0.091 

0.29 0.088 
0.2933 0.095 
0.2966 0.098 

0.3 0.085 
0.3033 0.085 
0.3066 0.079 

0.31 0.076 
0.3133 0.079 
0.3166 0.082 

0.32 0.079 
0.3233 0.072 
0.3266 0.072 

0.33 0.06 

Page 2 



57M-95-05X RH 

Time (min) delta H (ft.) 
0.3333 0.072 

0.35 0.088 
0.3666 0.06 
0.3833 0.057 

0.4 0.053 
0.4166 0.047 
0.4333 0.044 

0.45 0.041 
0.4666 0.041 
0.4833 0.038 

0.5 0.034 
0.5166 0.034 
0.5333 0.034 

0.55 0.031 
0.5666 0.028 
0.5833 0.028 

0.6 0.028 
0.6166 0.028 
0.6333 0.025 

0.65 0.025 
0.6666 0.028 
0.6833 0.025 

0.7 0.028 
0.7166 0.028 
0.7333 0.028 

0.75 0.028 
0.7666 0.028 
0.7833 0.025 

0.8 0.025 
0.8166 0.022 
0.8333 0.022 

0.85 0.022 
0.8666 0.019 
0.8833 0.025 

0.9 0.019 
0.9166 0.022 
0.9333 0.022 

0.95 0.022 
0.9666 0.025 
0.9833 0.022 

1 0.022 
1.2 0.022 
1.4 0.019 
1.6 0.019 
1.8 0.015 

2 0.019 
2.2 0.015 
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57M-95-06X RH 

Time (min) delta H (ft.) I 
0 0.13 Well ID: 57M-95-06X 

0.0033 0.424 Test Date: 11/16/95 
0.0066 0.674 Test Type: Rising Head 

0.01 0.171 Well Diameter: 0.333 ft. 
0.0133 0.393 Boring Diameter: 0.833 ft. 
0.0166 0.374 

0.02 1.091 
Screened Interval (bgs): 11.9-21.9 ft. 

0.0233 1.009 
Water Column Height: 11.22 ft. 

0.0266 0.886 
0.03 1.566 

0.0333 1.817 
0.0366 1.722 

0.04 1.817 
0.0433 1.788 
0.0466 1.769 

0.05 1.759 
0.0533 1.744 
0.0566 1.725 

0.06 1.725 
0.0633 1.699 
0.0666 1.68 

0.07 1.671 
0.0733 1.652 
0.0766 1.636 

0.08 1.627 
0.0833 1.614 
0.0866 1.598 

0.09 1.582 
0.0933 1.57 
0.0966 1.557 

0.1 1.544 
0.1033 1.525 
0.1066 1.516 

0.11 1.503 
0.1133 1.497 
0.1166 1.484 

0.12 1.471 
0.1233 1.462 
0.1266 1.433 

0.13 1.433 
0.1333 1.424 
0.1366 1.411 

0.14 1.399 
0.1433 1.386 
0.1466 1.373 

0.15 1.364 
0.1533 1.364 
0.1566 1.351 

0.16 1.326 
0.1633 1.322 
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57M-95-06X RH 

Time (min) delta H (ft.) 
0.1666 1.313 

0.17 1.304 
0.1733 1.291 
0.1766 1.278 

0.18 1.266 
0.1833 1.256 
0.1866 1.253 

0.19 1.243 
0.1933 1.227 
0.1966 1.218 

0.2 1.209 
0.2033 1.205 
0.2066 1.19 

0.21 1.183 
0.2133 1.17 
0.2166 1.164 

0.22 1.155 
0.2233 1.145 
0.2266 1.139 

0.23 1.114 
0.2333 1.123 
0.2366 1.107 

0.24 1.107 
0.2433 1.091 
0.2466 1.088 

0.25 1.076 
0.2533 1.069 
0.2566 1.06 

0.26 1.053 
0.2633 1.041 
0.2666 1.041 

0.27 1.025 
0.2733 1.019 
0.2766 1.012 

0.28 1.006 
0.2833 0.994 
0.2866 0.991 

0.29 0.988 
0.2933 0.978 
0.2966 0.966 

0.3 0.956 
0.3033 0.95 
0.3066 0.947 

0.31 0.94 
0.3133 0.943 
0.3166 0.921 

0.32 0.915 
0.3233 0.909 
0.3266 0.896 

0.33 0.893 
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57M-95-06X RH 

Time (min) delta H (ft.) 
0.3333 0.89 

0.35 0.852 
0.3666 0.823 
0.3833 0.788 

0.4 0.754 
0.4166 0.731 
0.4333 0.697 

0.45 0.678 
0.4666 0.646 
0.4833 0.624 

0.5 0.589 
0.5166 0.564 
0.5333 0.548 

0.55 0.526 
0.5666 0.51 
0.5833 0.494 

0.6 0.472 -
0.6166 0.453 
0.6333 0.434 

0.65 0.424 
0.6666 0.408 
0.6833 0.393 

0.7 0.367 
0.7166 0.358 
0.7333 0.348 

0.75 0.326 
0.7666 0.323 
0.7833 0.313 

0.8 0.298 
0.8166 0.288 
0.8333 0.279 

0.85 0.272 
0.8666 0.26 
0.8833 0.25 

0.9 0.247 
0.9166 0.234 
0.9333 0.225 

0.95 0.218 
0.9666 0.212 
0.9833 0.203 

1 0.199 
1.2 0.123 
1.4 0.089 
1.6 0.066 
1.8 0.051 

2 0.038 
2.2 0.035 
2.4 0.028 
2.6 0.025 
2.8 0.025 
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57M-95-06X RH 

Time (min) delta H (ft.) 
3 0.022 

3.2 0.022 
3.4 0.019 
3.6 0.022 
3.8 0.019 

4 0.019 
4.2 0.016 
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57M-95-07X RH 

Time (mi n) delta H (ft.) 1 I I 
0.0066 0.003 

0.01 0.003 
Well ID: 57M-95-07X 

0.0133 0.006 
Test Date: 11/16/95 

0.0166 0.066 
Test Type: Rising Head 

0.0266 0.063 
Well Diameter: 0.333 ft. 

0.03 0.145 
Boring Diameter: 0.833 ft. 

0.0466 0.057 
Screened Interval (bgs): 3-13 ft. 

0.0533 0.262 
Water Column Height: 11.37 ft. 

0.0566 0.332 
0.0666 0.139 
0.0733 0.547 
0.0766 1.868 

0.08 0.224 
0.0833 0.927 
0.0866 0.737 

0.09 1.532 
0.0933 0.696 . 
0.0966 0.756 

0.1 0.744 
0.1033 0.627 
0.1066 0.525 

0.11 0.639 
0.1133 1.402 
0.1166 0.886 

0.12 1.453 
0.1233 1.298 
0.1266 1.272 

0.13 1.215 
0.1333 1.165 
0.1366 1.117 

0.14 1.073 
0.1433 1.035 
0.1466 0.994 

0.15 0.956 
0.1533 0,918 
0.1566 0,886 

0.16 0.851 
0.1633 0.82 
0.1666 0.791 

0.17 0.76 
0.1733 0.734 
0.1766 0.706 

0.18 0.68 
0.1833 0.658 
0.1866 0.633 

0.19 0.611 
0.1933 0.592 
0.1966 0.57 

0.2 0.551 
0.2033 0.531 
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57M-95-07X RH 

Time (min) delta H (ft.) 
0.5333 0.044 

0.55 0.041 
0.5666 0.031 
0.5833 0.025 

0.6 0.025 
0.6166 0.025 
0.6333 0.022 

0.65 0.022 
0.6666 0.019 
0.6833 0.019 

0.7 0.022 
0.7166 0.015 
0.7333 0.015 

0.75 0.015 
0.7666 0.012 
0.7833 0.012 

0.8 0.012 
0.8166 0.012 
0.8333 0.012 

0.85 0.012 
0.8666 0.012 
0.8833 0.012 

0.9 0.012 
0.9166 0.012 
0.9333 0.009 

0.95 0.009 
0.9666 0.012 
0.9833 0.012 

1 0.009 
1.2 0.009 
1.4 0.009 
1.6 0.006 
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57M-95-08A RH 

Time (mi n) delta H (ft.) I I I I 
0 0.028 I I ' 

0.0033 0.449 
Well ID: 57M-95-08A 

0.0066 1.095 
- Test Date: 11/17/95 

0.01 1.418 
Test Type: Rising Head 

0.0133 1.022 
Well Diameter: 0.333 ft. 

0.0166 0.709 
Boring Diameter: 0.833 ft. 

0.02 0.611 
Screened Interval (bgs): 3-13 ft. 

0.0233 0.959 
Water Column Height: 11.32 ft. 

0.0266 1.44 
0.03 1.941 

0.0333 1.83 
0.0366 1.808 

0.04 1.823 
0.0433 1.817 
0.0466 1.814 

0.05 1.811 
' 0.0533 1.811 

0.0566 1.811 
0.06 1.801 

0.0633 1.804 
0.0666 1.798 

0.07 1.798 
0.0733 1.795 
0.0766 1.792 

0.08 1.785 
0.0833 1.785 
0.0866 1.776 

0.09 1.776 
0.0933 1.77 
0.0966 1.763 

0.1 1.763 
0.1033 1.76 
0.1066 1.757 

0.11 1.754 
0.1133 1.754 
0.1166 1.751 

0.12 1.751 
0.1233 1.747 
0.1266 1.744 

0.13 1.741 
0.1333 1.741 
0.1366 1.738 

0.14 1.735 
0.1433 1.728 
0.1466 1.728 

0.15 1.725 
0.1533 1.722 
0.1566 1.722 

0.16 1.719 
0.1633 1.719 
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57M-95-08A RH 

Time (min) delta H (ft.) 
0.1666 1.716 

0.17 1.713 
0.1733 1.709 
0.1766 1.709 

0.18 1.709 
0.1833 1.706 
0.1866 1.706 

0.19 1.703 
0.1933 1.7 
0.1966 1.7 

0.2 1.697 
0.2033 1.694 
0.2066 1.694 

0.21 1.69 
0.2133 1.69 
0.2166 1.687 

0.22 1.687 
0.2233 1.684 
0.2266 1.684 

0.23 1.681 
0.2333 1.681 
0.2366 1.678 

0.24 1.675 
0.2433 1.675 
0.2466 1.671 

0.25 1.671 
0.2533 1.668 
0.2566 1.668 

0.26 1.668 
0.2633 1.665 
0.2666 1.665 

0.27 1.662 
0.2733 1.659 
0.2766 1.659 

0.28 1.656 
0.2833 1.656 
0.2866 1.656 

0.29 1.652 
0.2933 1.652 
0.2966 1.649 

0.3 1.649 
0.3033 1.649 
0.3066 1.643 

0.31 1.643 
0.3133 1.643 
0.3166 1.643 

0.32 1.64 
0.3233 1.637 
0.3266 1.637 

0.33 1.637 

Page 2 



57M-95-08A RH 

Time (min) delta H (ft.) 
0.3333 1.633 

0.35 1.627 
0.3666 1.621 
0.3833 1.611 

0.4 1.605 
0.4166 1.599 
0.4333 1.592 

0.45 1.586 
0.4666 1.58 
0.4833 1.573 

0.5 1.567 
0.5166 1.564 
0.5333 1.557 

0.55 1.551 
0.5666 1.545 
0.5833 1.538 

0.6 1.532 
0.6166 1.529 
0.6333 1.523 

0.65 1.519 
0.6666 1.513 
0.6833 1.507 

0.7 1.504 
0.7166 1.5 
0.7333 1.494 

0.75 1.491 
0.7666 1.485 
0.7833 1.481 

0.8 1.478 
0.8166 1.475 
0.8333 1.469 

0.85 1.462 
0.8666 1.459 
0.8833 1.456 

0.9 1.45 
0.9166 1.447 
0.9333 1.44 

0.95 1.437 
0.9666 1.434 
0.9833 1.431 

1 1.424 
1.2 1.364 
1.4 1.32 
1.6 1.279 
1.8 1.238 

2 1.2 
2.2 1.165 
2.4 1.13 
2.6 1.095 
2.8 1.063 
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57M-95-08A RH 

Time (min) delta H (ft.) 
3 1.035 

3.2 1.003 
3.4 0.978 
3.6 0.949 
3.8 0.927 

4 0.899 
4.2 0.877 
4.4 0.854 
4.6 0.832 
4.8 0.807 

5 0.788 
5.2 0.769 
5.4 0.75 
5.6 0.731 
5.8 0.712 

6 0.693 
6.2 0.677 
6.4 0.661 
6.6 0.645 
6.8 0.63 

7 0.614 
7.2 0.601 
7.4 0.588 
7.6 0.576 
7.8 0.56 

8 0.547 
8.2 0.538 
8.4 0.525 
8.6 0.513 
8.8 0.5 

9 0.49 
9.2 0.481 
9.4 0.468 
9.6 0.462 
9.8 0.452 
10 0.443 
12 0.364 
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57M-95-08A RISING HEAD 
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57M-95-08B RH 

Time (min) delta H (ft.) I 
0 1.393 Well ID: 57M-95-08B 

0.0033 1.231 Test Date: 11/17/95 
0.0066 1.282 Test Type: Rising Head 

0.01 1.459 Well Diameter: 0.333 ft. 
0.0133 1.58 Boring Diameter: 0.833 ft. 
0.0166 1.709 

0.02 1.694 
Screened Interval (bgs): 18-28 ft. 

0.0233 1.64 
Water Column Height: 26.64 ft. 

0.0266 1.605 
0.03 1.583 

0.0333 1.561 
0.0366 1.535 

0.04 1.516 
0.0433 1.497 
0.0466 1.475 

0.05 1.456 
0.0533 1.44 -
0.0566 1.418 

0.06 1.399 
0.0633 1.383 
0.0666 1.361 

0.07 1.342 
0.0733 1.326 
0.0766 1.31 

0.08 1.292 
0.0833 1.272 
0.0866 1.257 

0.09 1.241 
0.0933 1.222 
0.0966 1.209 

0.1 1.193 
0.1033 1.178 
0.1066 1.162 

0.11 1.146 
0.1133 1.133 
0.1166 1.117 

0.12 1.105 
0.1233 1.092 
0.1266 1.076 

0.13 1.064 
0.1333 1.051 
0.1366 1.038 

0.14 1.022 
0.1433 1.013 
0.1466 1 

0.15 0.987 
0.1533 0.975 
0.1566 0.962 

0.16 0.949 
0.1633 0.94 
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57M-95-08B RH 

Time (min) delta H (ft.) 
0.1666 0.927 

( 

0.17 0.918 
0.1733 0.905 
0.1766 0.896 

0.18 0.886 
0.1833 0.877 
0.1866 0.864 

0.19 0.855 
0.1933 0.842 
0.1966 0.832 

0.2 0.823 
0.2033 0.813 
0.2066 0.804 

0.21 0.794 
0.2133 0.785 
0.2166 0.775 

0.22 0.769 
0.2233 0.76 
0.2266 0.75 

0.23 0.744 
0.2333 0.731 
0.2366 0.725 

0.24 0.715 
0.2433 0.709 
0.2466 0.703 

0.25 0.693 
0.2533 0.684 
0.2566 0.674 

0.26 0.668 
0.2633 0.661 
0.2666 0.655 

0.27 0.646 
0.2733 0.639 
0.2766 0.633 

0.28 0.627 
0.2833 0.617 
0.2866 0.611 

0.29 0.604 
0.2933 0.598 
0.2966 0.592 

0.3 0.585 
0.3033 0.579 
0.3066 0.573 

0.31 0.566 
0.3133 0.56 
0.3166 0.554 

0.32 0.547 
0.3233 0.541 
0.3266 0.538 

0.33 0.532 
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57M-95-08B RH 

Time (min) delta H (ft.) 
0.3333 0.525 

0.35 0.497 
0.3666 0.468 
0.3833 0.443 

0.4 0.418 
0.4166 0,395 
0.4333 0.373 

0.45 0.354 
0.4666 0.338 
0.4833 0.319 

0.5 0.304 
0.5166 0.288 
0.5333 0.275 

0.55 0.259 
0.5666 0.247 
0.5833 0.237 

0.6 0.224 
0.6166 0.215 
0.6333 0.205 

0.65 0.196 
0.6666 0.189 
0.6833 0.18 

0.7 0.174 
0.7166 0.164 
0.7333 0.158 

0.75 0.151 
0.7666 0.145 
0.7833 0.139 

0.8 0.136 
0.8166 0.129 
0.8333 0.126 

0.85 0.12 
0.8666 0.117 
0.8833 0.11 

0.9 0.107 
0.9166 0.104 
0.9333 0.101 

0.95 0.098 
0.9666 0.095 
0.9833 0.091 

1 0.088 
1.2 0.063 
1.4 0.047 
1.6 0.038 
1.8 0.034 

2 0.028 
2.2 0.028 
2.4 0.025 
2.6 0.022 
2.8 0.019 
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57M-95-08B RH 

Time (min) delta H (ft.) 
3 0.019 

3.2 0.019 
3.4 0.015 
3.6 0.015 
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57M-96-09X Rising Head Test #1 

0 0.028 
0.0033 0.028 
0.0066 0 

0.01 0.431 
0.0133 1.051 
0.0166 1.689 

0.02 1.229 
0.0233 0.403 
0.0266 0.647 

0.03 1.135 
0.0333 0.61 
0.0366 0.591 

0.04 1.426 
0.0433 1.661 /'YI ~ X . J.. ra_ w Jr::, vJ f\. ::: jr;:,c;,j-0,6?-8 = i.C3.f.l:.. 
0.0466 1.088 

0.05 1.398 
0.0533 1.567 
0.0566 1.473 

0.06 1.257 
0.0633 1.192 
0.0666 1.069 

0.07 0.985 
0.0733 0.91 
0.0766 0.825 

0,08 0.76 
0.0833 0.713 
0.0866 0.638 

0.09 0.591 
0.0933 0.553 
0.0966 0.497 

0.1 0.469 
0.1033 0.441 
0.1066 0.403 

0.11 0.384 
0.1133 0.356 
0.1166 0.337 

0.12 0.328 
0.1233 0.309 
0.1266 0.3 

0.13 0.281 
0.1333 0.272 
0.1366 0.262 

0.14 0.253 
0.1433 0.244 
0.1466 0.244 

0.15 0.234 
0.1533 0.215 
0.1566 0.225 

0.16 0.215 
0.1633 0.206 
0.1666 0.215 
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57M-96-09X Rising Head Test #1 
' 

0.17 0.197 
0.1733 0.197 
0.1766 0.206 

0.18 0.187 
0.1833 0.187 
0.1866 0.187 

0.19 0.178 
0.1933 0.178 
0.1966 0.178 

0.2 0.168 
0.2033 0.168 
0.2066 0.168 

0.21 0.168 
0.2133 0.168 
0.2166 0.168 

0.22 0.159 
0.2233 0.159 
0.2266 0.159 

0.23 0.159 
0.2333 0.159 
0.2366 0.159 

0.24 0.15 
0.2433 0.15 
0.2466 0.15 

0.25 0.15 
0.2533 0.15 
0.2566 0.15 

0.26 0.15 
0.2633 0.14 
0.2666 0.14 

0.27 0.14 
0.2733 0.14 
0.2766 0.14 

0.28 0.14 
0.2833 0.14 
0.2866 0.14 

0.29 0.14 
0.2933 0.131 
0.2966 0.131 

0.3 0.131 
0.3033 0.131 
0.3066 0.131 

0.31 0.131 
0.3133 0.131 
0.3166 0.131 

0.32 0.131 
0.3233 0.131 
0.3266 0.131 

0.33 0.131 
0.3333 0.131 

0.35 0.122 
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57M-96-09X Rising Head Test #1 

0.3666 0.122 
0.3833 0.112 

0.4 0.112 
0.4166 0.112 
0.4333 0.103 

0.45 0.103 
0.4666 0.103 
0.4833 0.093 

0.5 0.093 
0.5166 0.093 
0.5333 0.093 

0.55 0.093 
0.5666 0.084 
0.5833 0.084 

0.6 0.084 
0.6166 0.084 
0.6333 0.075 

0.65 0.075 
0.6666 0.075 
0.6833 0.075 

0.7 0.075 
0.7166 0.075 
0.7333 0.075 

0.75 0.065 
0.7666 0.065 
0.7833 0.065 

0.8 0.065 
0.8166 0.065 
0.8333 0.065 

0.85 0.056 
0.8666 0.056 
0.8833 0.056 

0.9 0.056 
0.9166 0.056 
0.9333 0.056 

0.95 0.056 
0.9666 0.056 
0.9833 0.056 

1 0.056 
1.2 0.037 
1.4 0.037 
1.6 0.028 
1.8 0.028 

2 0.028 
2.2 0.028 
2.4 0.018 
2.6 0.018 
2.8 0.018 

3 0.018 
3.2 0.018 
3.4 0.018 
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57M-96-09X Rising Head Test #1 

3.6 0.018 
3.8 0.018 

4 0.018 
4.2 0.018 
4.4 0.018 
4.6 0.018 
4.8 0.018 

5 0.018 
5.2 0.018 
5.4 0.018 
5.6 0.018 
5.8 0.018 

6 0.018 
6.2 0.018 
6.4 0.018 
6.6 0.018 
6.8 0.018 
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57M-96-09X Rising Head Test #1 
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57M-96-09X Rising Head Test #2 

0 0 
0.0033 0.009 
0.0066 0.065 

0.01 1.023 
0.0133 0.957 
0.0166 0.966 

0.02 0.929 
0.0233 0.347 
0.0266 0.403 

0.03 0.825 
0.0333 0.591 
0.0366 0.938 

0.04 1.304 mo.x. 6,o-.wAt"WI\ "" j, 3D ~+ 
0.0433 1.032 
0.0466 0.75 

0.05 1.088 
0.0533 1.004 
0.0566 0.882 

0.06 1.051 
0.0633 1.192 
0.0666 0.994 

0.07 1.21 
0.0733 1.107 
0.0766 0.957 

0.08 0.891 
0.0833 0.816 
0.0866 0.732 

0.-09 0.685 
0.0933 0.628 
0.0966 0.572 

0.1 0.534 
0.1033 0.488 
0.1066 0.45 

0.11 0.431 
0.1133 0.394 
0.1166 0.375 

0.12 0.356 
0.1233 0.328 
0.1266 0.319 

0.13 0.309 
0.1333 0.281 
0.1366 0.281 

0.14 0.262 
0.1433 0.253 
0.1466 0.253 
· 0.15 0.244 

0.1533 0.234 
0.1566 0.225 

0.16 0.225 
0.1633 0.225 
0.1666 0.206 
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57M-96-09X Rising Head Test #2 

0.17 0.215 
0.1733 0.197 
0.1766 0.206 

0.18 0.187 
0.1833 0.197 
0.1866 0.178 

0.19 0.187 
0.1933 0.178 
0.1966 0.178 

0.2 0.178 
0.2033 0.178 
0.2066 0.168 

0.21 0.168 
0.2133 0.168 
0.2166 0.168 

0.22 0.168 
0.2233 0.168 
0.2266 0.159 

0.23 0.159 
0.2333 0.159 
0.2366 0.159 

0.24 0.159 
0.2433 0.159 
0.2466 0.159 

0.25 0.15 
0.2533 0.15 
0.2566 0.15 

0.26 0.15 
0.2633 0.15 
0.2666 0.15 

0.27 0.14 
0.2733 0.14 
0.2766 0.14 

0.28 0.14 
0.2833 0.14 
0.2866 0.14 

0.29 0.14 
0.2933 0.14 
0.2966 0.14 

0.3 0.14 
0.3033 0.131 
0.3066 0.131 

0.31 0.131 
0.3133 0.131 
0.3166 0.131 

0.32 0.131 
0.3233 0.131 
0.3266 0.131 

0.33 0.131 
0.3333 0.122 

0.35 0.122 
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57M-96-09X Rising Head Test #2 

0.3666 0.122 
0.3833 0.112 

0.4 0.112 
0.4166 0.103 
0.4333 0.103 

0.45 0.103 
0.4666 0.103 
0.4833 0.093 

0.5 0.093 
0.5166 0.093 
0.5333 0.084 

0.55 0.084 
0.5666 0.084 
0.5833 0.084 

0.6 0.084 
0.6166 0.084 
0.6333 0.075 

0.65 0.075 
0.6666 0.075 
0.6833 0.075 

0.7 0.075 
0.7166 0.065 
0.7333 0.065 

0.75 0.065 
0.7666 0.065 
0.7833 0.065 

0.8 0.065 
0.8166 0.065 
0.8333 0.065 

0.85 0.056 
0.8666 0.056 
0.8833 0.056 

0.9 0.056 
0.9166 0.056 
0.9333 0.056 

0.95 0.056 
0.9666 0.056 
0.9833 0.046 

1 0.046 
1.2 0.037 
1.4 0.028 
1.6 0.028 
1.8 0.028 

2 0.018 
2.2 0.018 
2.4 0.018 
2.6 0.018 
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57M-96-10X Rising Head Test #1 

0.17 1.06 ' 
' • 0.1733 1.041 

0.1766 1.023 
0.18 1.013 

0.1833 0.985 
0.1866 0.966 

0.19 0.947 
0.1933 0.929 
0.1966 0.919 

0.2 0.901 
0.2033 0.882 
0.2066 0.872 

0.21 0.854 
0.2133 0.844 
0.2166 0.835 

0.22 0.816 
0.2233 0.807 
0.2266 0.797 

0.23 0.788 
0.2333 0.779 
0.2366 0.769 

0.24 0.76 
0.2433 0.75 
0.2466 0.741 

0.25 0.732 
0.2533 0.722 
0.2566 0.713 

0.26 0.703 
0.2633 0.703 
0.2666 0.694 

0.27 0.685 
0.2733 0.685 
0.2766 0.675 

0.28 0.666 
0.2833 0.666 
0.2866 0.657 

0.29 0.647 
0.2933 0.647 
0.2966 0.638 

0.3 0.638 
0.3033 0.638 
0.3066 0.628 

0.31 0.628 
0.3133 0.619 
0.3166 0.619 

0.32 0.619 
0.3233 0.61 
0.3266 0.61 

0.33 0.61 
0.3333 0.6 

0.35 0.591 
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57M-96-10X Rising Head Test #1 

0.3666 0.572 
0.3833 0.563 

0.4 0.553 
0.4166 0.534 
0.4333 0.534 

0.45 0.525 
0.4666 0.516 
0.4833 0.516 

0.5 0.506 
0.5166 0.497 
0.5333 0.497 

0.55 0.488 
0.5666 0.478 
0.5833 0.478 

0.6 0.478 
0.6166 0.469 
0.6333 0.469 

0.65 0.459 
0.6666 0.459 
0.6833 0.45 

0.7 0.45 
0.7166 0.441 
0.7333 0.441 

0.75 0.441 
0.7666 0.431 
0.7833 0.431 

0.8 0.431 
0.8166 0.422 
0.8333 0.431 

0.85 0.422 
0.8666 0.412 
0.8833 0.412 

0.9 0.412 
0.9166 0.412 
0.9333 0.403 

0.95 0.403 
0.9666 0.403 
0.9833 0.403 

1 0.394 
1.2 0.366 
1.4 0.337 
1.6 0.319 
1.8 0.3 

2 0.29 
2.2 0.272 
2.4 0.262 
2.6 0.253 
2.8 0.244 

3 0.234 
3.2 0.225 
3.4 0.215 
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57M-96-10X Rising Head Test #1 

3.6 0.206 
3.8 0.206 

4 0.197 
4.2 0.197 
4.4 0.187 
4.6 0.187 
4.8 0.178 

5 0.178 
5.2 0.168 
5.4 0.168 
5.6 0.168 
5.8 0.159 

6 0.159 
6.2 0.15 
6.4 0.15 
6.6 0.15 
6.8 0.15 

7 0.15 
7.2 0.14 
7.4 0.14 
7.6 0.14 
7.8 0.14 

8 0.14 
8.2 0.131 
8.4 0.131 
8.6 0.131 
8.8 0.131 

9 0.131 
9.2 0.131 
9.4 0.131 
9.6 0.122 
9.8 0.131 
10 0.131 
12 0.122 
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57M-96-10X Rising Head Test #2 

0 2.187 
0.0033 2.187 
0.0066 2.187 

0.01 2.187 
0.0133 2.431 
0.0166 2.759 

0.02 3.35 
0.0233 3.566 
0.0266 3.482 

0.03 3.613 
0.0333 3.726 
0.0366 3.416 

0.04 3.125 
0.0433 3.379 
0.0466 3.435 

0.05 4.43 
0.0533 4.27 
0.0566 4.392 

0.06 4.702 
0.0633 4.477 
0.0666 4.467 

0.07 4.383 
0.0733 4.326 
0.0766 4.261 

0.08 4.214 
0.0833 4.158 
0.0866 4.139 

0.09 4.082 
0.0933 4.017 
0.0966 3.97 

0.1 3.904 
0.1033 3.867 
0.1066 3.838 

0.11 3.792 
0.1133 3.754 
0.1166 3.716 

0.12 3.688 
0.1233 3.651 
0.1266 3.623 

0.13 3.594 
0.1333 3.585 
0.1366 3.538 

0.14 3.519 
0.1433 3.501 
0.1466 3.472 

0.15 3.444 
0.1533 3.425 
0.1566 3.407 

0.16 3.388 
0.1633 3.369 
0.1666 3.341 
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57M-96-10X Rising Head Test #2 

0.17 3.322 
0,1733 3.303 
0.1766 3.285 

0.18 3.266 
0.1833 3.238 
0.1866 3.219 

0.19 3,2 
0.1933 3.172 
0.1966 3,153 

0.2 3.134 
0.2033 3,106 
0.2066 3.097 

0.21 3.078 
0.2133 3.059 
0.2166 3,041 

0.22 3.031 
0.2233 3.012 
0.2266 3.003 

0,23 2.984 
0.2333 2.975 
0.2366 2.966 

0.24 2.947 
0.2433 2.937 
0.2466 2.928 

0.25 2.919 
0.2533 2.9 
0.2566 2.9 

0.26 2.881 
0.2633 2.872 
0.2666 2.862 

0.27 2.862 
0.2733 2.853 
0.2766 2.844 

0,28 2.834 
0.2833 2.825 
0.2866 2.825 

0.29 2.815 
0.2933 2.806 
0.2966 2.806 

0.3 2,797 
0.3033 2.797 
0.3066 2.787 

0,31 2.778 
0,3133 2.778 
0,3166 2.778 

0,32 2.768 
0.3233 2.768 
0.3266 2.759 

0.33 2,759 
0.3333 2.759 

0.35 2.731 
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57M-96-10X Rising Head Test #2 

0.3666 2.712 
0.3833 2.703 

0.4 2.693 
0.4166 2.684 
0.4333 2.675 

0.45 2.665 
0.4666 2.656 
0.4833 2.646 

0.5 2.646 
0.5166 2.637 
0.5333 2.628 

0.55 2.618 
0.5666 2.618 
0.5833 2.609 

0.6 2.609 
0.6166 2.6 
0.6333 2.6 

0.65 2.59 
0.6666 2.59 
0.6833 2.581 

0.7 2.581 
0.7166 2.571 
0.7333 2.571 

0.75 2.562 
0.7666 2.562 
0.7833 2.562 

0.8 2.562 
0.8166 2.553 
0.8333 2.553 

0.85 2.553 
0.8666 2.543 
0.8833 2.534 

0.9 2.534 
0.9166 2.534 
0.9333 2.534 

0.95 2.524 
0.9666 2.524 
0.9833 2.515 

1 2.515 
1.2 2.478 
1.4 2.449 
1.6 2.431 
1.8 2.402 

2 2.393 
2.2 2.374 
2.4 2.355 
2.6 2.346 
2.8 2.327 

3 2.318 
3.2 2.309 
3.4 2.299 
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57M-96-1 OX Rising Head Test #2 

3.6 2.28 
3.8 2.271 

4 2.271 
4.2 2.262 
4.4 2.252 
4.6 2.243 
4.8 2.243 

5 2.233 
5.2 2.224 
5.4 2.215 
5.6 2.215 
5.8 2.205 

6 2.205 
6.2 2.196 
6.4 2.187 
6.6 2.187 
6.8 2.177 

7 2.177 
7.2 2.177 
7.4 2.168 
7.6 2.158 
7.8 2.158 

8 2.158 
8.2 2.158 
8.4 2.149 
8.6 2.149 
8.8 2.14 

9 2.14 
9.2 2.13 
9.4 2.13 
9.6 2.13 
9.8 2.121 
10 2.121 
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57M-96-11X Rising Head Test #1 

0 0.187 
0.0033 0.872 
0.0066 1.041 

0.01 0.938 
0.0133 0.797 
0.0166 1.032 

0.02 1.323 
0.0233 1.051 
0.0266 0.713 

0.03 0.516 
0.0333 0.685 
0.0366 1.408 

0.04 1.614 
0.0433 1.811 
0.0466 1.905 

0.05 2.196 
0.0533 2.44 
0.0566 2.543 
__,o"'. 0a.;:6C--__,2=-".6"-'7-"-5 t',I\ "'x • J_ ,a_ \{J) D vJ A. = ). ' (, 5 7 - 0. I 8 7 -=-
0 .0633 2.459 
0.0666 2.468 

0.07 2.393 
0.0733 2.365 
0.0766 2.318 

0.08 2.28 
0.0833 2.243 
0.0866 2.215 

0.09 2.187 
0.0933 2.158 
0.0966 2.13 

0.1 2.102 
0.1033 2.083 
0.1066 2.065 

0.11 2.036 
0.1133 2.018 
0.1166 1.999 

0.12 1.989 
0.1233 1.971 
0.1266 1.961 

0.13 1.952 
0.1333 1.943 
0.1366 1.933 

0.14 1.924 
0.1433 1.914 
0.1466 1.914 

0.15 1.905 
0.1533 1.896 
0.1566 1.896 

0.16 1.886 
0.1633 1.877 
0.1666 1.877 
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57M-96-11X Rising Head Test #1 

0.17 1.867 
0.1733 1.858 
0.1766 1.858 

0.18 1.849 
0.1833 1.849 
0.1866 1.839 

0.19 1.839 
0.1933 1.839 
0.1966 1.83 

0.2 1.83 
0.2033 1.821 
0.2066 1.821 

0.21 1.811 
0.2133 1.811 
0.2166 1.802 

0.22 1.802 
0.2233 1.802 
0.2266 1.792 

0.23 1.792 
0.2333 1.783 
0.2366 1.783 

0.24 1.774 
0.2433 1.774 
0.2466 1.774 

0.25 1.764 
0.2533 1.764 
0.2566 1.764 

0.26 1.755 
0.2633 1.755 
0.2666 1.745 

0.27 1.745 
0.2733 1.745 
0.2766 1.736 

0.28 1.736 
0.2833 1.736 
0.2866 1.727 

0.29 1.727 
0.2933 1.727 
0.2966 1.717 

0.3 1.717 
0.3033 1.717 
0.3066 1.717 

0.31 1.708 
0.3133 1.708 
0.3166 1.708 

0.32 1.698 
0.3233 1.698 
0.3266 1.698 

0.33 1.689 
0.3333 1.689 

0.35 1.661 
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57M-96-11X Rising Head Test #1 

0.3666 1.652 
0.3833 1.633 

0.4 1.623 
0.4166 1.605 
0.4333 1 .586 

0.45 1.576 
0.4666 1.558 
0.4833 1.539 

0.5 1.529 
0.5166 1.52 
0.5333 1.501 

0.55 1.492 
0.5666 1.473 
0.5833 1.464 

0.6 1.445 
0.6166 1.436 
0.6333 1.426 

0.65 1.408 
0.6666 1.398 
0.6833 1.389 

0.7 1.37 
0.7166 1.37 
0.7333 1.351 

0.75 1.342 
0.7666 1.332 
0.7833 1.314 

0.8 1.304 
0.8166 1.295 
0.8333 1.286 

0.85 1.276 
0.8666 1.267 
0.8833 1.257 

0.9 1.248 
0.9166 1.239 
0. 9333 1.229 

0.95 1.21 
0.9666 1.201 
0.9833 1.192 

1 1.182 
1.2 1.06 
1.4 0.957 
1.6 0.872 
1.8 0.797 

2 0.732 
2.2 0.666 
2.4 0.61 
2.6 0.563 
2.8 0.525 

3 0.488 
3.2 0.45 
3.4 0.422 
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57M-96-11X Rising Head Test #1 

3.6 0.394 
3.8 0.366 

4 0.347 
4.2 0.319 
4.4 0.309 
4.6 0.291 
4.8 0.272 

5 0.253 
5.2 0.244 
5.4 0.234 
5.6 0.225 
5.8 0.215 

6 0.206 
6.2 0.197 
6.4 0.187 
6.6 0.178 
6.8 0.178 

7 0.169 
7.2 0.169 
7.4 0.159 
7.6 0.15 
7.8 0.15 

8 0.15 
8.2 0.14 
8.4 0.14 
8.6 0.131 
8.8 0.131 

9 0.122 
9.2 0.122 
9.4 0.122 
9.6 0.122 
9.8 0.112 
10 0.112 
12 0.103 
14 0.084 
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57M-96-11X Rising Head Test #1 
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57M-96-11X Rising Head Test #2 

0 0.103 
0.0033 0.863 
0.0066 1.07 

0.01 0.384 
0.0133 0.225 
0.0166 0.281 

0.02 0.291 
0.0233 0.685 
0.0266 0.582 

0.03 0.15 
0.0333 0.422 
0.0366 0.15 

0.04 0.122 
0.0433 1.21 
0.0466 1.023 

0.05 0.919 
0.0533 1.445 
0.0566 1.173 

0.06 1.464 
0.0633 1.661 
0.0666 1.717 

0.07 1.698 
0.0733 1.886 
0.0766 1.971 

0.08 2.065 
0.0833 2.111 
0.0866 2.215 

0.09 2.233 
0.0933 2.29 
0.0966 2.309 

0.1 i.355 
0.1033 2.327 
0.1066 2.299 

0.11 2.252 
0.1133 2.224 
0.1166 2.187 

0.12 2.158 
0.1233 2.13 
0.1266 2.102 

0.13 2.083 
0.1333 2.055 
0.1366 2.036 

0.14 2.018 
0.1433 1.999 
0.1466 1.98 

0.15 1.971 
0.1533 1.952 
0.1566 1.943 

0.16 1.933 
0.1633 1.924 
0.1666 1.914 
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57M-96-11X Rising Head Test #2 

0.17 1.905 
0.1733 1.896 
0.1766 1.896 

0.18 1.886 
0.1833 1.877 
0.1866 1.877 

0.19 1.867 
0.1933 1.867 
0.1966 1.858 

0.2 1.849 
0.2033 1.849 
0.2066 1.839 

0.21 1.839 
0.2133 1.83 
0.2166 1.83 

0.22 1.821 
0.2233 1.821 
0.2266 1.811 

0.23 1.811 
0.2333 1.802 
0.2366 1.802 

0.24 1.792 
0.2433 1.792 
0.2466 1.792 

0.25 1.783 
0.2533 1.783 
0.2566 1.774 

0.26 1.764 
0.2633 1.764 
0.2666 1.764 

0.27 1.755 
0.2733 1.755 
0.2766 1.755 

0.28 1.745 
0.2833 1.745 
0.2866 1.736 

0.29 1.736 
0.2933 1.736 
0.2966 1.736 

0.3 1.727 
0.3033 1.727 
0.3066 1.727 

0.31 1.717 
0.3133 1.717 
0.3166 1.708 

0.32 1.708 
0.3233 1.708 
0.3266 1.698 

0.33 1.698 
0.3333 1.698 

0.35 1.67 
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57M-96-11X Rising Head Test #2 

0.3666 1.652 
0.3833 1.633 

0.4 1.614 
0.4166 1.595 
0.4333 1.586 

0.45 1.567 
0.4666 1.548 
0.4833 1.539 

0.5 1.52 
0.5166 1.501 
0.5333 1.492 

0.55 1.473 
0.5666 1.454 
0.5833 1.445 

0.6 1.426 
0.6166 1.417 
0.6333 1.398 

0.65 1.389 
0.6666 1.37 
0.6833 1.361 

0.7 1.351 
0.7166 1.332 
0.7333 1.323 

0.75 1.304 
0.7666 1.295 
0.7833 1.286 

0.8 1.267 
0.8166 1.257 
0.8333 1.248 

0.85 1.239 
0.8666 1.22 
0.8833 1.21 

0.9 1.201 
0.9166 1.192 
0.9333 1.173 

0.95 1.163 
0.9666 1.154 
0.9833 1.145 

1 1.135 
1.2 0.985 
1.4 0.872 
1.6 0.779 
1.8 0.685 

2 0.61 
2.2 0.544 
2.4 0.478 
2.6 0.413 
2.8 0.366 

3 0.319 
3.2 0.281 
3.4 0.234 
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57M-96-11X Rising Head Test #2 

3.6 0.197 
3.8 0.169 

4 0.14 
4.2 0.112 
4.4 0.084 
4.6 0.056 
4.8 0.037 

5 0.018 
5.2 0 
5.4 -0.018 
5.6 -0.037 
5.8 -0.046 

6 -0.065 
6.2 -0.084 
6.4 -0.093 
6.6 -0.103 
6.8 -0.122 

7 -0.131 
7.2 -0.14 
7.4 -0.15 
7.6 -0.159 
7.8 -0.168 

8 -0.178 
8.2 -0.187 
8.4 -0.187 
8.6 -0.197 
8.8 -0.206 

9 -0.215 
9.2 -0.225 
9.4 -0.234 
9.6 -0.234 
9.8 -0.244 
10 -0.253 
12 -0.319 
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57M-96-12X Rising Head Test #1 

0 0.056 
0.0033 0.506 
0.0066 0.572 

0.01 0.516 
0.0133 0.244 
0.0166 0.028 

0.02 0.075 
0.0233 0.234 
0.0266 0.112 

0.03 0.056 
0.0333 0.028 
0.0366 -0.056 

0.04 -0.084 
0.0433 -0.009 
0.0466 0.272 

0.05 0.337 
0.0533 0.356 
0.0566 0.197 

0.06 0.178 
0.0633 0.14 
0.0666 0.168 

0.07 0.384 
0.0733 0.366 
0.0766 0.281 

0.08 0.272 
0.0833 0.591 
0.0866 0.938 

0.09 0.966 
0.0933 1.032 
0.0966 0.985 

0.1 0.976 
0.1033 1.248 
0.1066 1.332 

0.11 1.351 
0.1133 1.417 
0.1166 1.539 

0.12 1.67 
0.1233 1 .698 
0.1266 1.792 

0.13 1.811 
0.1333 1.971 
0.1366 2.13 

0.14 2.046 
0.1433 2.14 
0.1466 2.168 

0.15 2.177 t 
_,o'-'-.1:.::5c.::.33=--=2-:..:.1=96 rA<'-X. J,,:-a.v✓C'CWr--..... = 2./96 - 0, 05{;:. J. 14 f+. 
0.1566 2.158 

0.16 2.158 
0.1633 2.13 
0.1666 2.102 
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57M-96-12X Rising Head Test #1 

0.17 2.093 
0.1733 2.074 
0.1766 2.055 

0.18 2.036 
0.1833 2.027 
0.1866 2.008 

0.19 1.999 
0.1933 1.98 
0.1966 1.971 

0.2 1.961 
0.2033 1.952 
0.2066 1.942 

0.21 1.933 
0.2133 1.924 
0.2166 1.924 

0.22 1.914 
0.2233 1.905 
0.2266 1.905 

0.23 1.896 
0.2333 1.886 
0.2366 1.886 

0.24 1.886 
0.2433 1.877 
0.2466 1.877 

0.25 1.867 
0.2533 1.867 
0.2566 1.858 

0.26 1.858 
0.2633 1.858 
0.2666 1.849 

0.27 1.849 
0.2733 1.839 
0.2766 1.839 

0.28 1.839 
0.2833 1.83 
0.2866 1.83 

0.29 1.82 
0.2933 1.82 
0.2966 1.82 

0.3 1.811 
0.3033 1.811 
0.3066 1.811 

0.31 1.802 
0.3133 1.802 
0.3166 1.802 

0.32 1.792 
0.3233 1.792 
0.3266 1.792 

0.33 1.783 
0.3333 1.783 

0.35 1.764 
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57M-96-12X Rising Head Test #1 

0.3666 1.736 
0.3833 1.717 

0.4 1.698 
0.4166 1.68 
0.4333 1.661 

0.45 1.651 
0.4666 1.633 
0.4833 1.623 

0.5 1.605 
0.5166 1.586 
0.5333 1.576 

0.55 1.558 
0.5666 1.539 
0.5833 1.529 

0.6 1.511 
0.6166 1.492 
0.6333 1.483 

0.65 1.464 
0.6666 1.454 
0.6833 1.436 

0.7 1.417 
0.7166 1.407 
0.7333 1.389 

0.75 1.379 
0.7666 1.37 
0.7833 1.351 

0.8 1.342 
0.8166 1.323 
0.8333 1.314 

0.85 1.295 
0.8666 1.285 
0.8833 1.276 

0.9 1.267 
0.9166 1.248 
0.9333 1.238 

0.95 1.22 
0,9666 1.21 
0.9833 1.201 

1 1.192 
1.2 1.032 
1.4 0.919 
1.6 0.816 
1.8 0.732 

2 0.657 
2.2 0.591 
2.4 0.525 
2.6 0.478 
2.8 0.431 

3 0.394 
3.2 0.356 
3.4 0.319 
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57M-96-12X Rising Head Test #1 

3.6 0.3 
3.8 0.272 

4 0.244 
4.2 0.225 
4.4 0.206 
4.6 0.187 
4.8 0.178 

5 0.168 
5.2 0.15 
5.4 0.14 
5.6 0.131 
5.8 0.122 

6 0.122 
6.2 0.112 
6.4 0.103 
6.6 0.103 
6.8 0.093 

7 0.093 
7.2 0.084 
7.4 0.084 
7.6 0.084 
7.8 0.084 

8 0.075 
8.2 0.075 
8.4 0.075 
8.6 0.075 
8.8 0.065 

9 0.065 
9.2 0.065 
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57M-96-12X Rising Head Test #2 

0 0.018 
0.0033 0.244 
0.0066 0.431 

0.01 0.422 
0.0133 0.206 
0.0166 -0.056 

0.02 -0.028 
0.0233 0.037 
0.0266 0.215 

0.03 0.225 
0.0333 0.272 
0.0366 0.488 

0.04 0.525 
0.0433 0.309 
0.0466 0.131 

0.05 0.441 
0.0533 0.75 
0.0566 0.497 

0.06 0.816 
0.0633 0.994 
0.0666 0.732 

0.07 1.436 
0.0733 1.558 
0.0766 1.201 

0.08 1.914 
0.0833 2.224 
0.0866 1.867 

0.09 2.243 
~o.,,,0,,,93:,:3 ___ ___.2,.,_,.5:.::0o:c.6 /1'\o-JC. J. ,~.,,.JJow I'\ :::. 

0.0966 2.271 
0.1 2.158 

0.1033 2.271 
0.1066 2.215 

0.11 2.14 
0.1133 2.177 
0.1166 2.158 

0.12 2.102 
0.1233 2.102 
0.1266 2.093 

0.13 2.064 
0.1333 2.046 
0.1366 2.046 

0.14 2.018 
0.1433 2.008 
0.1466 1.999 

0.15 1.989 
0.1533 1.98 
0.1566 1.98 

0.16 1.961 
0.1633 1.952 
0.1666 1.952 
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57M-96-12X Rising Head Test #2 

0.17 1.942 
0.1733 1.942 
0.1766 1.942 

0.18 1.933 
0.1833 1.933 
0.1866 1.924 

0.19 1.914 
0.1933 1.914 
0.1966 1.905 

0.2 1.905 
0.2033 1.905 
0.2066 1.905 

0.21 1.896 
0.2133 1.896 
0.2166 1.886 

0.22 1.886 
0.2233 1.886 
0.2266 1.877 

0.23 1.877 
0.2333 1.867 
0.2366 1.867 

0.24 1.858 
0.2433 1.858 
0.2466 1.858 

0.25 1.849 
0.2533 1.849 
0.2566 1.849 

0.26 1.839 
0.2633 1.83 
0.2666 1.839 

0.27 1.83 
0.2733 1.83 
0.2766 1.82 

0.28 1.82 
0.2833 1.811 
0.2866 1.811 

0.29 1.811 
0.2933 1.792 
0.2966 1.792 

0.3 1.792 
0.3033 1.792 
0.3066 1.783 

0.31 1.783 
0.3133 1.773 
0.3166 1.773 

0.32 1.773 
0.3233 1. 764 
0.3266 1.764 

0.33 1.755 
0.3333 1.755 

0.35 1.736 
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57M-96-12X Rising Head Test #2 

0.3666 1.727 
0.3833 1.708 

0.4 1.698 
0.4166 1.689 
0.4333 1.68 

0.45 1.661 
0.4666 1.651 
0.4833 1.642 

0.5 1.633 
0.5166 1.614 
0.5333 1.614 

0.55 1.586 
0.5666 1.576 
0.5833 1.558 

0.6 1.548 
0.6166 1.529 
0.6333 1.52 

0.65 1.501 
0.6666 1.492 
0.6833 1.473 

0.7 1.464 
0.7166 1.445 
0.7333 1.426 

0.75 1.417 
0.7666 1.407 
0.7833 1.398 

0.8 1.379 
0.8166 1.37 
0.8333 1.351 

0.85 1.332 
0.8666 1.332 
0.8833 1.314 

0.9 1.304 
0.9166 1.295 
0.9333 1.276 

0.95 1.267 
0.9666 1.248 
0.9833 1.238 

1 1.229 
1.2 1.06 
1.4 0.938 
1.6 0.844 
1.8 0.75 

2 0.675 
2.2 0.61 
2.4 0.553 
2.6 0.497 
2.8 0.459 

3 0.413 
3.2 0.375 
3.4 0.337 
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57M-96-12X Rising Head Test #2 

3.6 0.309 
3.8 0.29 

4 0.262 
4.2 0.244 
4.4 0.225 
4.6 0.206 
4.8 0.197 

5 0.178 
5.2 0.178 
5.4 0.159 
5.6 0.15 
5.8 0.14 

6 0.131 
6.2 0.131 
6.4 0.131 
6.6 0.122 
6.8 0.112 

7 0.112 
7.2 0.112 
7.4 0.103 
7.6 0.093 
7.8 0.093 

Page 4 



co 

<D 

N 
=It 
,fJ 
1/) 
(I) 

I-
"Cl 
CG 
(I) 

:I: '2 
Cl 
C 

'i§ 
'iii .... 

Ql 

i:i: E 

>< 
j:: 

N .... 
' ID 

0) 

' :i: 

""" It) 

N 

0 



57M-96-13X Rising Head Test #1 

0 0.028 
0.0033 0,028 
0.0066 0.112 

0.01 0.647 
0.0133 1.107 
0.0166 1.192 

0.02 1.22 
0.0233 0.741 
0.0266 1.407 

0.03 1.792 
0.0333 1.783 
0.0366 1.961 

0.04 2.355 
0.0433 2.393 
0.0466 2.44 

0.05 2.365 
0.0533 2.327 
0.0566 2.28 

0.06 2.233 
0.0633 2.196 
0.0666 2.158 

0.07 2.111 
0.0733 2.083 
0.0766 2.046 

0.08 2.008 
0.0833 1.971 
0.0866 1.942 

0.09 1.905 
0.0933 1.886 
0.0966 1.858 

0.1 1.83 
0.1033 1.83 
0.1066 1.783 

0.11 1.764 
0.1133 1.745 
0.1166 1.727 

0.12 1.708 
0.1233 1.689 
0.1266 1.67 

0.13 1.661 
0.1333 1.642 
0.1366 1.633 

0.14 1.614 
0.1433 1.605 
0.1466 1.595 

0.15 1.586 
0.1533 1.576 
0.1566 1.567 

0.16 1.558 
0.1633 1.548 
0.1666 1.539 
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57M-96-13X Rising Head Test #1 

0.17 1.53 
0.1733 1.53 
0.1766 1.52 

0.18 1.511 
0.1833 1.501 
0.1866 1.501 

0.19 1.492 
0.1933 1.492 
0.1966 1.483 

0.2 1.483 
0.2033 1.473 
0.2066 1.473 

0.21 1.464 
0.2133 1.464 
0.2166 1.464 

0.22 1.454 
0.2233 1.445 
0.2266 1.445 

0.23 1.445 
0.2333 1.436 
0.2366 1.436 

0.24 1.436 
0.2433 1.436 
0.2466 1.426 

0.25 1.426 
0.2533 1.426 
0.2566 1.417 

0.26 1.417 
0.2633 1.417 
0.2666 1.407 

0.27 1.407 
0.2733 1.407 
0.2766 1.407 

0.28 1.407 
0.2833 1.398 
0.2866 1.398 

0.29 1.398 
0.2933 1.398 
0.2966 1.398 

0.3 1.389 
0.3033 1.389 
0.3066 1.389 

0.31 1.379 
0.3133 1.379 
0.3166 1.379 

0.32 1.379 
0.3233 1.379 
0.3266 1.379 

0.33 1.379 
0.3333 1.37 

0.35 1.361 
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57M-96-13X Rising Head Test #1 

0.3666 1.351 
0.3833 1.342 

0.4 1.332 
0.4166 1.323 
0.4333 1.323 

0.45 1.314 
0.4666 1.304 
0.4833 1.295 

0.5 1.285 
0.5166 1.285 
0.5333 1.276 

0.55 1.267 
0.5666 1.267 
0.5833 1.257 

0.6 1.248 
0.6166 1.239 
0.6333 1.229 

0.65 1.229 
0.6666 1.22 
0.6833 1.201 

0.7 1.182 
0.7166 1.163 
0.7333 1.135 

0.75 1.117 
0.7666 1.098 
0.7833 1.079 

0.8 1.06 
0.8166 1.041 
0.8333 1.023 

0.85 1.004 
0.8666 0.995 
0.8833 0.976 

0.9 0.957 
0.9166 0.938 
0.9333 0.929 

0.95 0.91 
0.9666 0.891 
0.9833 0.882 

1 0.863 
1.2 0.685 
1.4 0.572 
1.6 0.478 
1.8 0.403 

2 0.347 
2.2 0.3 
2.4 0.253 
2.6 0.225 
2.8 0.197 

3 0.169 
3.2 0.15 
3.4 0.14 
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57M-96-13X Rising Head Test #1 
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57M-96-13X Rising Head Test #2 

0 0.741 
0.0033 1.989 
0.0066 2.609 

0.01 1.896 
0.0133 1.464 
0.0166 2.29 

0.02 2.675 
0.0233 2.524 
0.0266 3.022 

0.03 3.078 
0.0333 3.003 
0.0366 2.947 

0.04 2.9 
0.0433 2.853 
0.0466 2.815 

0.05 2.778 
0.0533 2.74 
0.0566 2.693 

0.06 2.656 
0.0633 2.628 
0.0666 2.59 

0.07 2.562 
0.0733 2.524 
0.0766 2.496 

0.08 2.468 
0.0833 2.44 
0.0866 2.412 

0.09 2.393 
0.0933 2.374 
0.0966 2.346 

0.1 2.327 
0.1033 2.309 
0.1066 2.299 

0.11 2.28 
0.1133 2.262 
0.1166 2.252 

0.12 2.243 
0.1233 2.224 
0.1266 2.215 

0.13 2.205 
0.1333 2.196 
0.1366 2.177 

0.14 2.177 
0.1433 2.158 
0.1466 2.158 

0.15 2.149 
0.1533 2.14 
0.1566 2.14 

0.16 2.13 
0.1633 2.121 
0.1666 2.111 
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57M-96-13X Rising Head Test #2 

0.17 2.111 
0.1733 2.102 
0.1766 2.102 

0.18 2.093 
0.1833 2.093 
0.1866 2.083 

0.19 2.083 
0.1933 2.074 
0.1966 2.074 

0.2 2.064 
0.2033 2.074 
0.2066 2.064 

0.21 2.055 
0.2133 2.055 
0.2166 2.046 

0.22 2.055 
0.2233 2.046 
0.2266 2.046 

0.23 2.046 
0.2333 2.036 
0.2366 2.036 

0.24 2.036 
0.2433 2.027 
0.2466 2.027 

0.25 2.027 
0.2533 2.027 
0.2566 2.018 

0.26 2.018 
0.2633 2.018 
0.2666 2.018 

0.27 2.018 
0.2733 2.018 
0.2766 2.008 

0.28 2.008 
0.2833 1.999 
0.2866 2.008 

0.29 1.999 
0.2933 1.999 
0.2966 1.999 

0.3 1.999 
0.3033 1.999 
0.3066 1.989 

0.31 1.989 
0.3133 1.989 
0.3166 1.989 

0.32 1.989 
0.3233 1.98 
0.3266 1.98 

0.33 1.98 
0.3333 1.98 

0.35 1.961 

Page 2 



57M-96-13X Rising Head Test #2 

0.3666 1.952 
0.3833 1.952 

0.4 1.942 
0.4166 1.933 
0.4333 1.924 

0.45 1.914 
0.4666 1.905 
0.4833 1.905 

0.5 1.896 
0.5166 1.886 
0.5333 1.877 

0.55 1.877 
0.5666 1.867 
0.5833 1.858 

0.6 1.858 
0.6166 1.849 
0.6333 1.8;39 

0.65 1.839 
0.6666 1.83 
0.6833 1.82 

0.7 1.82 
0.7166 1.811 
0.7333 1.792 

0.75 1.773 
0.7666 1.755 
0.7833 1.736 

0.8 1.717 
0.8166 1.698 
0.8333 1.68 

0.85 1.661 
0.8666 1.642 
0.8833 1.623 

0.9 1.605 
0.9166 1.586 
0.9333 1.567 

0.95 1.558 
0.9666 1.539 
0.9833 1.52 

1 1.511 
1.2 1.323 
1.4 1.192 
1.6 1.088 
1.8 1.013 

2 0.947 
2.2 0.891 
2.4 0.854 
2.6, 0.816 
2.8 0.788 

3 0.76 
3.2 0.741 
3.4 0.722 
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57M-96-13X Rising Head Test #2 

3.6 0.713 
3.8 0.703 

4 0.685 
4.2 0.685 
4.4 0.675 
4.6 0.675 
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APPENDIX F-2 

HYDRAULIC GRADIENT AND GROUNDWATER FLOW VELOCITY 
CALCULATIONS 

Harding Lawson Associates 

C:IFDRITABL\57\APPCOVER 9144-03 



APPENDIX F-2 

ESTIMATES OF GROUNDWATER FLOW VELOCITY 

NY 
V = Average Linear Velocity 
K = Hydraulic Conductivity 

L = Horizontal Conductivity 
N = Porosity 

AREA2 

Maximum Estimate 

K = 2.4 X: 10·1 ft/min = 345.6 feet/day 
i = 0.0127 ft/ft maximum mean (July 23, 1996) 
n = 0.3 

Minimum Estimate 

V = (345.6 ft/day) (0.0127ft/ft) = 14 feet/day 
0.3 

K = 8.3 x 10·4 ft/min= 1.19 ft/day (Bouwer and Rice Method 57m.95.08A) 
i = 0.0095 Minimum Mean (Dec. 7, 1995) 
n = 0.3 

W00496!6APP.F2 

V = (1.19 ft/day)(0.0095 ft/ft) = 0_038 ft/day 
0.3 

F-2-1 
9144-03 



APPENDIX F-2 

Mean 

K = 3.24 x 10·2 ft/min= 46.7 ft/day 
i = 0.01 ft/ft 
n = 0.3 

AREA3 

Minimum Estimate 

V = (46.7) (O.Olft/ft) = 1.56 ft/day 
0.3 

K = 1.36 x 10·3 ft/min = 1.96 ft/day (as determined by Bouwer & Rice at 
57m.96. !OX) 

i = 0.022 ft/ft mean of Jean. 15 gradients 
n = 0.3 

V = (1.96 ft/day) (0.022) = 0_ 14 ft/day 
0.3 

Maximum Estimate 

K = I. I x 10·2 ft/min= 15.84 feet/day (as determined by Bouwer & Rich at 
57m.95.03x) 

i = 0.022 ft/ft 
n = 0.3 

W0049616APP.F2 

V = (15.84 ft/day) (0.022 ft/ft) = l.l6 feet/day 
0.3 

F-2-2 
9144-03 



Mean 

K = 3.54 x 10·3 ft/min= 5.1 ft/day 
i = 0.022 ft/ft 
n = 0.3 

W00496 I 6APP.F2 

V = (5.1 ft/day) (0.022) = 0_37 ft/day 
0.3 

F-2-3 

APPENDIX F-2 

9144-03 



G3M-92-02X I 
456 ft 1 

57M-95-05X I 

57M-95-06X I 
118 ft 1 

57M-95-08A I 

G3M-92-02X I 
564 ft 1 

57P-95-0IA I 

57P-95-0IA I 
9 ft* 

57P-95-0IB I 

57M-95-04A I 
16.4 ft* 

57M-95-04B I 

J7M-95-08A I 
15.5 ft* 

57M-95-08B I 

Notes: *: 
ms! 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA2 

oh I Dist 
224.72 

2.75 I 456 
221.97 

223 
1.81 I 118 

221.19 

224.72 
5.22 I 564 

219.5 

Average 
Geo. Mean 

Median 

219.5 
0.25 I 9 

219.75 

220.82 
0.01 16.4 

220.83 

221.19 
0.18 15.5 

221.01 

Distance seperating middle of well screens 
mean sea level 

Pai,,,.l 

= 

= 0.006 

= 0.015 

= 0.009 

0.010 
0.009 
0.009 

Vertical Gradients 

= 0.028 upward 

0.001 upward 

' 0.012 downward 



G3M-92-02X I 
456 ft I 

57M-95-05X I 

57M-95-06X I 
118 ft I 

57M-95-08A I 

G3M-92-02X I 
564 ft I 

57P-95-0lA I 

Vertical Gradients 

57P-95-01A I 
9 ft* 

57P-95-0lB J 

57M-95-04A] 
16.4 ft* 

57M-95-04B I 
57M-95-08A J 

15.5 ft* 
57M-95-08B I 

Notes: *: 
ms! 

225.5 

222.42 

223.75 

221.47 

225.5 

220.65 

220.65 

220.93 

221.11 

221.13 

221.47 

221.36 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA2 

8h I Dist 

3.08 I 456 

2.28 I 118 

4.85 I 564 

Average 
Geo.Mean 
I Median 

0.28 I 9 

0.02 I 16.4 

0.11 I 15.5 

Distance seperating middle of well screens 
mean sea level 

Pap•-i 

= 

= 0.007 

= 0.019 

= 0.009 

0.012 
0.010 
0.009 

= 0.031 upward 

= 0.001 upward 

= 0.007 downward 



G3M-92-02X 
456 ft 

57M-95-05X 

57M-95-06X 
118 ft 

57M-95-08A 

G3M-92-02X 
564 ft 

57P-95-01A 

Vertical Gradients 

57P-95-01A I 

9 ft* 
57P-95-01B j 

57M-95-04A I 
16.4 ft* 

57M-95-04B j 

57M-95-08A I 

15.5 ft* 
57M-95-08B I 

Notes: *: 
ms! 

226.19 

221.54 

223.84 

221.45 

226.19 

220.63 

220.63 

220.92 

221.08 

221.09 

221.45 

221.35 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA2 

Dist 

4.65 I 456 

2.39 I l18 

5.56 I 564 

Average 
!Geo. Mean 

Median 

0.29 I 9 

0.01 I 16.4 

0.1 I 15.5 

Distance seperating middle of well screens 
mean sea level 

Page, 

= 

= 0.010 

= 0.020 

= 0.010 

0.013 
0.013 
0.010 

= 0.032 upward 

= 0.001 upward 

= 0.006 downward 



G3M-92--02X I 
456 ft I 

57M-95--05X I 

57M-95--06X I 
118 ft I 

57M-95--08A I 

G3M-92--02X I 
564 ft I 

57P-95--01A I 

Vertical Gradients 

57P-95--01A I 
9 ft* 

57P-95--0!B I 

57M-95--04A j 
16.4 ft* 

57M-95--04B I 

57M-95--08A j 
15.5 ft* 

57M-95--08B I 

Notes: * : 
ms! 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA2 

8h I Dist 

226.71 
3.89 I 456 

222.82 

224.15 
2.48 I 118 

221.67 

226.71 
6 I 564 

220.71 

Average 
IGeo. Mean 

Median 
220.71 

0.35 I 9 
221.06 

221.25 
0.02 I 16.4 

221.27 

221.67 
0.1 I 15.5 

221.57 

Distance seperating middle of well screens 
mean sea level 

Page-4 

= 

= 0.009 

= 0.021 

= 0.011 

0.013 
0.012 
0.011 

= 0.039 upward 

= 0.001 upward 

= 0.006 downward 



57M-96-09X 
226 ft 

57M-96-11X 

57M-96-09X 
180 ft 

57M-96-12X 

57M-95-03X 
105 ft 

57M-96-11X 

Notes: msl 

C:\FDRITABL\S7\APP\57WATLVL.XLS 

HYDRAULIC GRADIBNT CALCULATIONS 
AOC57 AREA3 

8h I Dist 
225.97 

4.88 I 226 
221.09 

225.97 
2.49 I 180 

223.48 

224.88 
3.79 I 105 

221.09 

Average 
Geo. Mean 

mean sea level I Median 

s. 

= i 

= 0.022 

= 0.014 

= 0.036 

0.024 
0.022 
0.022 

10113/98 .,.,.¾s PM 



June0297 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA2 

June 2, 1997 Horizontal 
Distance between wells Water Levels Gradient 

6h I Dist = i 
G3M-92-02X 226.79 

456 ft 3.99 I 456 = 0.00875 
57M-95-05X 222.8 

57M-95-06X 224.04 
118 ft 2.46 I 118 = 0.020847 

57M-95-08A 221.58 

G3M-92-02X 226.79 
564 ft 6.09 I 564 = 0.010798 

57P-95-0!A 220.7 

Average 0.013465 
Vertical Gradients Geo.Mean 0.012535 

Median 0.010798 
57P-95-0IA 220.7 

9 ft* 0.34 I 9 = 0.037778 upward 
57P-95-0IB 221.04 

57M-95-04A 221.25 
16.4 ft* 0.04 I 16.4 = 0.002439 upward 

57M-95-04B 221.29 

57M-95-08A 221.58 
15.5 ft* 0.03 I 15.5 = 0.001935 downward 

57M-95-08B 221.55 

Notes: *: Distance seperating middle of well screens 



June029TArea 3 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA3 

June 2, 1997 Horizontal 

Distance between wells Water Levels Gradient 
8h I Dist = i 

57M-96-09X 225.82 

226 ft 4.81 I 226 - 0.021283 

57M-96-11X 221.01 

57M-96-09X 225.82 

180 ft 2.42 I 180 = 0.013444 

57M-96-12X 223.4 

57M-95-03X 224.55 

105 ft 3.54 I 105 = 0.033714 

57M-96-11X 221.01 

Average 0.022814 
Geo. Mean 0.021288 

Median 0.021283 



Sept2398 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA2 

September 23, 1998 Horizontal 
Distance between wells Water Levels Gradient 

8h I Dist = i 
G3M-92-02X 225.74 

456 ft 3.2 I 456 = 0.007018 
57M-95-05X 222.54 

57M-95-06X 223.5 
118 ft 1.85 I 118 = 0.015678 

57M-95-08A 221.65 

G3M-92-02X 225.74 
564 ft 5.07 I 564 = 0.008989 

57P-95-01A 220.67 

Average 0.010562 
Vertical Gradients Geo. Mean 0.009963 

Median 0.008989 
57P-95-01A 220.67 

9 ft* 0.28 I 9 = 0.031111 upward 
57P-95-0IB 220.95 

57M-95-04A 221.19 
16.4 ft* 0.01 I 16.4 = 0.00061 downward 

57M-95-04B 221.18 

57M-95-08A 221.65 
15.5 ft* 0.3 I 15.5 = 0.019355 downward 

57M-95-08B 221.35 

Notes: *: Distance seoerating middle of well screens 



Sept23%~Area 3 

HYDRAULIC GRADIENT CALCULATIONS 
AOC57 AREA3 

September 23, 1998 Horizontal 

Distance between wells Water Levels Gradient 
oh I Dist = i 

57M-96-09X 224.54 

226 ft 3.32 I 226 = 0.01469 

57M-96-11X 221.22 

57M-96-09X 224.54 

180 ft 1.48 I 180 = 0.008222 

57M-96-12X 223.06 

57M-95-03X 224.31 

105 ft 3.09 I 105 = 0.029429 

57M-96-11X 221.22 

Average 0.017447 
Geo. Mean 0.015261 

Median 0.01469 



APPENDIX G 

WELL DEVELOPMENT RECORDS 

Harding Lawson Associates 

C,\FDRITABL\57\APPCOVER 9144-03 -



Client: 

Weil/Site 1.0.: 57 a _ 
1 ff\- -1 \ .... / 

Start Date: 
i a('fi"( /' 

We!! Construction Record Data: 

Bottom of Screen ~-
]-From Ground Surface i 

Sediment SumOJP!ug )r ft. ~ 

Screen Length \ ft. Fluids Lost During Dnlling 

Well Diameter ~I __ c_( __ in...J.I 

From top of Riser O 

Start Time: 
I OU 

Finish Time: 

I 2.. 

N :,+-gal. 

Protective Casing Stick-up / d. i J ft./ Protective Casing/Well Ditt.l -c.) -.J tt. / PIO Readings: Ambient Air C) ppm 

Well Mouth O ppm 

Water Leveis: Sediment: 
Initial J:-U,, /tt. Well Depth Before Development :,0 .Q,/ ft. 

End of Development ~'-/. (., 1tt. 

24 Hrs. After Development -~nr .. +--/M-~ 
Well Depth After Development 

Sediment Depth Removed 

)O,¥/ ft. 

. C ft. 

HT of Water Column (,2..tt. X O 1.sa· 

0-
I j <lgallvol. 'For 4· HSA installed 

wells 

Equipment: 

j'gj Dedicated Submersible Pump 
D Surge Block 

Approximate Recharge Rate 

Total Gallons Removed 

I gpm 

S'S- gal. 
D Bailer D 2· D __ _ 
D Grundfos Pump 2·_ 4· __ 

Well Develop~ent Criteri
1
a Met: 

Notes· 1;..;-l&{ /' <vh"'.¼J 

yes no 

End of Well Development Sample ( 1 pint) Collecteri D 

Water Parameter Measurments 

Record at the start, t-Nice during and at the end of development (minimum): 

Time Volume Total Gallons pH Temp. 

I i ~.i(, j).u 
✓. jo ~ /}.1 
1 1 <> -~s_. ~::,_ i 3, { 

3 <.> ~>'.,-•. _0-,'-\ '_ I ) ' I 
5',01 j3,d 

Well Developer's Signature -----------------

• Well water clear to unaided eye 

• Sediment thickness remaing in we!I 
is <1 .0% of screen length 

• Total water removed= a minimum 
of Sx calculated well volume plus 
Sx drilling fluid lost 

Conductivity Turbidity 

-11'-/ O•J,{r 

, { I I //d 
• I I '1 ~I 

ll 1 J ).._ 
I 1 I q " 

{from top 
ct PVC) 

yes no 

~ □ 

'P □ 

r; □ 

Pumping Rate 

I £~"' 
l I 

t, 

t, 

'1 

.._ ________________________________ ,ABB Environmental Services, Inc. 
9312005S L6 



Well Installation Date: 
09

/2-~/
9
5' 

Client: Weil Development Date: . 
1
. / 

/D '"f '11-
Well/Site I.D.: 

Weather: Qc.,,,' VJ ' 0 0 
Start Date: 
/o/'-ff.,,, 

Finish Date: 

l<i(l/lc.t' 
Well Constr-uction Record~Oata: Well Diameter! Lf. in./ 

Bottom of Screen ft. • · 
J-,.:B~'J round Surface §ii. From top of Riser O 

Sediment Sump/Plug /J A ft. & 
Screen Length /0 ft. Fluids Lost During Dnlling / Q gal./ 

Start Time: ~,,- Finish Time: 
D 3<.J 

Protective Casing Stick-up/ d. ,'!$ <) ft. / Protective Casing/Well Ditt./ -c), S°c.>ft.) PIO Readings: Ambient Air -- ppm 

Well Mouth - ppm 

Water Levels: Sediment: 
Initial / "f _,;Cfft. 

End at Development J Cf, } °J ft. 

Well Depth Before Development ~)-0 ft. 

'). 7 <.) ft. 

24 Hrs. After Development I '[ ,O I ft. 

Well Depth After Development 

Sediment Depth Removed 0 ft. 

HT of Water Column ~' -'6~'--tt~. / 

Equipment: 

X O 1.ss· 

□-

&'Dedicated Submersible Pump 

CJ Surge Block 
D Bailer O 2• O __ _ 
O Grundfos Pump 2·_ 4· __ 

Well Development Ciiteria Met: 

Notes: t'-: (,.),/ I{ r-c<~"::)&J 

End of Well Development Sample (1 pint) Colle 

Water Parameter Measurments 

/ j1 gal/vol. / "For 4 • HSA installed 
~----~ wells 

Approximate Recharge Rate~-----g-pm--1 

Total Gallons Removed . gal. 

• Well water c!ear to unaided eye 

• Sediment thickness remaing in well 
is <1.0% of screen length 

• Total water removed = a minimum 
of Sx calculated well volume plus 
Sx drilling fluid lost 

Record at the start, twice during and at the end of development (minimum): 

Time Volume Total Gallons pH Temp. Conductivity Turbidity 

,, t I s; 1/( 1· 3.s-~J, ,l:?/ over 

'~?'1 i TJ 
J /', I I r-

, 1d'r-
' l 'i -: 

(from top 
of PVC) 

yes no 

d!)-O 

ti. □ 

Pumping Rate 

I CPn-i 
'1 
t, 

'I 

r~✓~ti,,- -~/ 
Well Developer's Signature -~--lir----4+---.-'r------- -
'-------------------------------ABB Environmental Se,vices, lnc.J 
9312005S LG 



- -- -" •' "' . • ·t!i:JBIECoPMBmRECO~~ " ~ s 7 > 
-

Project: ff, b~u y., r 
Wen Installation Date: Project No. 

I0/3/9S- ,,-,;.-;:J 0 "f I'-/'-/-< , 
c:ient: Wea Development crate: I • Cevelceed by: Checked by: 

-· 

ll.S.kE:t,, .e::;;J i6 1/'15- /h., Lu"M~-:. 
Well/Site I.D.: !;)f'!';_ ' Weather: C / ( ft:, Cd Start Date: Finish Date: 

")5'-03-f u•«:: }; k,,/,·/), - ( oft;/1 /, 
Well Construction Record Data: 

Well Diameter I L( in.I 
Start Time: Finish Time: 

Bottom of Screen ~ft. 
If 1-(.J la?,,, 

}-From Ground Surface .q{ From top of Riser D 
Sediment Sump/Plug '.,4- ft, 

Screen Length ft, @ Fluids Lost During Drilling j /J / A,gal.j 0 
Protective Casing Stick•up / 3.o ft. I Protective Casing/Well Diff., ~d . ·3 (, ft. j f,!O Readings: Ambient Air a ppm 

Well Mouth 0 ppm 

' Water Levels: IO I '-f11 I /M•l1t W/1,j Sediment: 
Initial \3.o"Jft. n.,c, / J , } 7 \ );i'>Well Depth Before Development f~- ~~ ft. (from top 

End of Development l ~ ,t. )t. 1c/~l\t-
t,47ft. 

of PVC) 

ll,lC 
Well Depth After Development 

24 Hrs. After Development ~- ft. ,[l.lft. Sediment Depth Removed 

HT of Water Column s:~~tt, _ XO 1.sa• = I/ clgalJvol. I •Fer 4- HSA installed 
. □-- wells 

Equipment: 
-, 

lli(Dedicated Submersible Pump 
Approximate Recharge Rate 1/1-. gpm 

0 Surge Block Total Gallons Removed 50 gal. 

0 Bailer O 2• 0 
0 Grundfos Pump 2·_ 4· __ yes no 

Well Development Criteria Met: • Well water clear to unaided eye $' 0 

Noles: fee,/-u-v_ ,-,/t !l.. ,--:::_ ijl. ""if"'1 - r>\.J • Sediment thickness remaing in well li:3 0 

6c~r £Y'-t\ P, wy.- r,.; A-t-u - [:)& 
is <1.0% of screen length 

w ~iu- Wrf:_wi 'fY-, ~ be ?!. c;(- a3r, • Total water removed= a minimum £] 0 

' of Sx calculated we!l volume plus 
Sx drilling fluid lost 

yes no 

End of Well Development Sample ( 1 pint) Collected? !fr" 0 

Water Parameter Measurments 

Record at the start, twice during and at the end of development (minimum): 

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate 

\!ID I l I> .-3 I 12,'3 ' /lj'f eve-- I fi.r,,., 
\J..o~ J. 76 S,8s- I Ji , ") , {<,(, o u u· Ii 

i.}Jo 3 Q<J S.ll/ I.<,~ I ltv l <iG l1 

a11 i../ ~0 s, ~ {; 11,{, ;J'3 l J) l I 

1,,; C: Ji 5. 73, iJ,'7 ·•2o> '2 I '7 

itJ )J ~ S ' - /ol, 7 . i fr :2 '- // . { 

Well Develoeer's Signature &,,)_,/ fl ·'q- -

ABB Environmental Services, Inc.-
9312005$ L 6 



Well Installation Date: {O ~ > 
Client: Well Development Date. Jo/· I· 

JC 'fv-
Well/Site 1.0.: Weather: , 

1 0 
.Jct /)'1 i "0 

Well Construction Record Data: 

Bottom of Screen ~- _/ 
• }-From Ground Surface ~ 

Sediment SumpiPlug k tt. ~ 

Screen Length ft. c...:.l7 Fluids Lost During Dn'!ling / 

Well Diameter [ ct in.I 

From top of Riser D 

...__ gal.I 

Start Time: 
9'J0 

Finish Date: 
t..crlt11!,.~ 
Flnish Time: 
[c'-fr-

Protective Casing Stick-up ) /. ] <" tt. j Protective Casing1Well Ditt. )- O, '--jui.1 PIO Readings: Ambient Air 0 ppm 

Well Mouth ppm 

Water Levels: 
Initial 

End of Development 

3. 27 tt. 
J.J / tt. 

24 Hrs. After Development 3 , ) 5,- tt. 

HT of Water Column ) l C) tt. I x □ 1.sa· 
0-

Equipment: 

i dated Submersible Pump 
• D Surge Block 

D Bailer D 2" D __ _ 

Sediment: 

Well Depth Before Development l .i r 2.. ft. 

Well Depth Atter Development I ,l. '${, tt. 

Sediment Depth Removed . • rJ'( tt. 

) fl gallvol. 

Approximate Recharge Rate 

Total Gallons Removed 

"For 4" HSA installed 
wells 

/ V gpm 

"JO gal. 

D Grundfos Pump 2·_ 4" __ 

Well Development Criteria Met: 

Notes· Cvtl{ (o,.f"-,·,,...,,..p..J PN.. 't.., 
• Well water clear to unaided eye 

Co"' f"f 1\-,. ~ ~.,i{ M • Sediment thickness remaing in well 

Sa, 1 F, .,,,,J i:" Ho ie-

yes no 

End of Well Development Sample (; pint) Collected? ~ D 

Water Parameter Measurments 

Record at the start, t'-Nice during and at the end of development (minimum): 

Time Volume Total Gallons pH TemR:, 

'tb l l J:G1- i ), 7 
J.~} n.,-
.L ~7 /), / 

), ) I (). (, 

s .).." p,~ 
Je'>< S, l"t 117 

is <1.0% of screen length 

• Total water removed = a minimum 
of Sx calculated well volume plus 
Sx drilling fluid lost 

Conductivity Turbidity 

.)Jo Ovu--

,1,.{J 7 't>-
: /1 '-t :y0 

,C"/J 9r 
,a;J7 i y 
'o,-;;- l) 

(from top 
of PVC) 

yes no 

©- □ 

B- □ 

Pumping Rate 

1® G Pin 
l, 

[.-

,, 
I I 

11 -4 
Well Developer's Signature ~l~h-~---~fa_V_i_·-9--...,...<------- · 
L-------------------------------ABB Environmental Services, lnc.J 
9312005S LS 



Client: 

Well/Site I.D.: 

Weil Oevelcpmer:t 9ate:. 
[o I i,::,/'f,r' 

Weather: ( 
)...t.-

Well Diameter j Well Constructicn Record Data: ~ 

Bottom of Screen ·;j().;5} ft . / 
,......_J __ _,· From Ground Surface l9 From top of Riser D 

. ··!ljk@ 
Screen Length (0 ft. Fluids Lost During Drilling / 

Sediment SumpiP!ug 

gal./ 

Protective Casing Stick-up I J, t-j t-J tt. / Protective Casing/Well DiH. f-0 .JC, tt. / P /0 Readings: Ambient Air G .cpm 

Water Laveis: 
Initial 

S:'id cf Develcpmenc 

24 Hrs. After Development 

HT of Water Column J~1_1 ___ tt~. / 

Equipment: 

X !ijJ1.68. 

0-

OO"Qedicated Submersible Pump 
D Surge Block 
0 Bailer O 2· 0 __ _ 
0 Grundfos Pump 2·_ 4" __ 

Well Development Criteria Met: 

yes no 

End of Well Development Sample (1 pint) Collected? qJ- D 

Water Parameter Measurments 

Well Mouth 0 ppm 

Sediment: 

Weil Depth 2efcre Oeve!opment l J j_. ) (,_)ft.! 

We!I Depdi Arter Ceveicpment 1 j. ~ r ft. i 
Sediment Depth Removed ,C S tt. 

l1C\iallvol. I ·For 4" HSA installed 
~-----' wells 

Approximate Recharge Rate f ~ gpm 

Total Gallons Removed h.d~{)~l)-.---ga-1
4
. 

• We!! water clear to unaided eye 

• Sediment thickness remaing in well 
is <1 .0% of screen length 

• Total water removed = a minimum 
of Sx calculated well volume plus 
Sx drilling fluid lost 

(from :cp 
cf ?'le; 

yes no 

fr- 0 

~ 0 

Record at the start, twice Curing and at the end of development (minimum): 

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pum oing Rate 

i/rll I l S,<, 3 iJ.. cy ,,4)1 S''-" o?Jt1' Cf,-, 
~ '1 c) l; S'1 t.{.. \~ ,;2_3r- t.!J C/ 

3 ~o s, 'ii~ /,2_1~ ,).]<;, l ;t 

'1 I J.0 ), '-1 ),_ It½' ,.;i,--:, <z ,.,, 
s· t l,() (. Lf 1,-/ !:1; ½' Ii 37 6 ~, 

P· J .,, 
, ;)_a-,.;, 5,'{.y l.t· y . ).'?1- a t..-1 lo 

j V[1:J /)- vJ ~ / Well Developer's Signature -/-JHµ __ u,. __ ::....; __ .,.__ .J.. --J/'~,...::...=__f',_,..._c_ __ _ 

~-------------------...;_----------,ABB Environmental Ser1ices, Inc. 
9312005S L 6 



0 ~~ ~ ,., /• . .. '' ~, . wat:DEVELOPMEKr RECORD • 

Project: Ff" 
u:Jevf>1 S 

Well Installation Date: 

10/3/95 ~ 
Project No. 
Cl=j ('t l.,f,... ~ 

Client: 

U.S kE.C ~ tefW 
Well Development Date: 

/4 

/. Developed by: Checked bye. , • 
ID 't.:/"';;-- f},. Lct.n;l., - !. 

' 

Well/Site I.D.: S) . 
111- '1-'i- OS f. 

Weather: 5 Vi, I) "'x - C ~--& s/<.rt Da~· / 
o(f.:, -,1-

Finis7. Date: 
lo t,:,/~r 

Well Construction Record Data: Well Diameter 1 1 in./ 
Start Time: Finish nme: 

Bottom of Screen ~It. ~ ( ~-, (;, f t;,/o 
]-From Ground Surface From top of Riser D 

Sediment Sump/Plug ,A] A ft. r'I 

Screen Length It. ~ Fluids Lost During Drilling I -- gal.j 

Protective Casir.g Stick-up I '?,,/ 0 tt.j Protective Casing/Well Ditt.(-0,'\U tt. / PIO Readings: Ambient Air C ppm 

Well Mouth 
,._;, 

ppm 

Water Levels: Sediment: 
Initial I S:)cJ!· Well Depth Before Development JJ, ct~-tt. I (from top 

Er:d of Develcpment 'S,7'71t. 
d,;,, (, '-( tt. i 

:::r :::vq 
Well Depth After Development 

24 Hrs. After Development l S,70 tt. 
Sediment Depth Removed O,i9tt.l 

I 't; It. I X O 1.63 
. 

I galJvol. /~ h'.cr 4~ HSA installed HT of Water Cclt:mn = 

□- (' .,,, , r,v· ells 

Equipment: 
Approximate Recharae Ratel 1 f 

[ttt)edicated Submersible Pump - I gpm 

0 Surge Block Total Gallons Removed ! L,O gal. 

0 Bailer D 2• 0 

D Grundfos Pump 2·_ 4· __ yes no 

Well Development Criteria Met: • Well water clear to unaided eye ~ □ 

Notes: U':/- L.6,/k, J.<",A I f,vf- .~ h utt • Sediment thickness rernaing in well a- □ 
is <1 .0'%, of screen length 

• Total water removed= a minimum ,id □ 
of 5x calculated well volume p!ws 
5x driiling fluid lost 

yes no 

End of Well C;,velopment Sample (1 pint) Collected? ti- D 

Water Parameter Measurmems 

Record at the start, twice during ar.d at the end of development (minimum): 

lime Volume Total Gallons pH Temp. ConCuctivity Turbidity L~i7;1:: 1 ~It, i I 4-, i../ 0 I !.£ {., ·1 - r· oilv • rt. 'J. . 
2 lo ~ 

I '1',) r/J 1 ;;; '-d f) 

3 ' • I I q, l.j '/ 3 \- to 9 
"0 

t--7 56 G ,},L/ /'-f.4 I I JI I ') 

i. 'j_ u s, ?1 i 1..f. v/ '\ ! ') J·-/ .'-) 

r r,10 r 50 ~ ,bl, jVi,C • I l ') 0 J-7 
lo 

Well Developer's Signature 
1tl:,J ~.~~~ -
' 

lnc._J ABB Environmental Services 
9312005S L 6 



Project No. 
I C 'i-ft.fy-.._,~ 

Client: Well Development Date: • / / 
ID ,, 'J J -

Checked by: 

Well/Site t.D.: S')m - q s - O& "f- Weather: Sf.ar1 Date: Finish Date,; 
/M,,/.,1- bJ/tt/4/ 

Weil Construction Record~ata: 

Bottom at Screen [ ., "'f-" 
From Ground Surface O 

I L--/ I Start Time: Finish Time: 
Well Diameter L----in.J. / '1 .__, &'~-,--

'-----......L-"'-.....::..-'----.J 
From top of Riser D 

SedimentSumclP!ug ~rljkG) 

Screen Lengtn ~ Fluids Lost During Drilling - gal. 

Protective Casir.g Stick-up j J. l 3 ft, I Protec!ive CasingtWeil Diff. r- O · ( fa tt. j PlD Readings: Ambient Air 0 ppm 

Well Moutn U ppm 

Water Levels: ).">'l, t-1- Sediment: 
Initial i 'i,v3 tt. :i 7 ~b::. Well Depth Before Development J 1 ~ 2..tt. I (from top 

i~./irt. -) :; al PVC) End of Deveiopment 

24 Hrs. After Development l'-f ,OJtt. 

I,:, X O 1.68 
. 

HT of Water Column I tt. I 
□-

Equipment: 

~_,,..Dedicated Submersible Pump 
d Surge Bleck 

0 Sailer O 2" □---
□ Grund/as Pump 2"_ 4" __ 

Well Development Criteria Met: 

Notes: well r,tc,i-w,,,_,) V'=( i.µJ,[/ 

yes no 

End of Well Development Sample (1 pint) Collected? ~ D 

Water Parameter Measurrnents 

We!I Depth After Development icl '-{, ,-r ' tt. 

Sediment Depth Removed C) ';] ft. 

Vb gafJvol. I •For 4 ~ HSA installed 
wells 

Approximate Recharge Rate / r' \ 

Total Gallons Removed 1/J <) 

gpm 

gal. 
'------~ 

• Well water clear to unaided eye 

• Sediment thickness remaing in well 
is <1.0'% of screen length 

• Total water removed = a minimum 
of Sx calculated well volume plus 
5x drilling fluid lost 

yes no 

6, 0 

fB., □ 

Record at the start, twice during and at the end of development (minimum): 

Time Volume Total Gallons pH Tamp. C::inc!uctivity Turbidity Pumping Rate 

-ry,) i i S :·-r l /).'-/ , I J ·_;;- - /,(~ rt.'·~ 

w-1 1 lr S'. Ji- I).;, i /o~r auf,,-, L1 

- J ]() 5, lo tl 6 ./db 6c 1..-, 

g 3") ½ It)- 5', '11 I 3. <:, ,/0 '-( 0 r.:...! 

!,'-(") ... , ... G2 o S,'{(, tr:r I /cJ'-{_ 0 "' 
r) ,fvr~ f'~ 1vf i;)cc"'9 P ''-df ;-1_ 

• le V CJ i; 

~ fl) G 7,- S, i..f i IJ, ~ 

Well Developer's Signature 
(}:,;lltt ~ 

ABB Environmental Services, Inc. 
9312005S L6 



Well Installation Date: \Cl 1;;; CJ$" 

Client: Well Development Date. I 
1~,,;.l1r 

Developed by: 

~. Lo..,,'lr 
Well/Site 1.0.: Weather: s 

t,, n.,, '1 
Well Construction Record Data: 

Bottom cf Screen ~ft. _./ 
}-From Ground Surface [a- From top of Riser O 

Sediment Sump/Plug k ft. ~ 

Screen Length Oft. Fluids Lost During Oriiling / - ga!./ 

I /;./ . I Start Time: 
Well Diameter ~----'n_,. 1 'i( -

Finish Date: 
J.J/;,1,t, J 

Finish Time: 
$.,r---

Protective Casing Stick-up I /, \(- ft. I Protective Casing/Well Diff.1-0. -~ J ft. [ PIO Readings: Ambient Air d ppm 

Well Mouth ppm 

Water L9vels: 
Initial .J,0t ft. 

End of Development ).7'-' ft. 

24 Hrs. After Development 3.,f ft. 

HT oi Water Column \'-'-/ () ___ ft~· I XO 1.68. 

0--

Equipment: 

~edicated Submersible Pump 

D Surge Block 

0 Bailer D 2· □---
0 Grundfos Pump 2·_ 4· __ 

Well Development Criteria Met: 

Sediment: 

Well Depth Before Development / '-f. JJ ft. 

Well Depth After Development ( '{. 't } ft. 

Sediment Depth Removed ,Jutt. 

Ii b gallvcl. I ·For 4' HSA installed 
'----------' wells 

Approximate Rec!iarge Rate f. {- gpm 

Total Gallons Removed '1 u gal. 

• Well water clear :o unaided eye 

Notes: ______________________ _ • Sediment thickness remaing in well 
is <1 .0% of screen length 

yes no 

End of Well Development Sample ( 1 pint) Collected? il:l' □ 

Water Parameter Measurments 

Record at the start, twice during and at the end of development (minimum): 

Time Volume Total Gallons pH Temp. 

7'1, l I S.1 'i J), '-( 

d.. { I,, 5, c(, [.), "I 

'] :, :)_ 5, I le \l.7 
r.-r 'i ~ ~.Jc.; I 1 u 
s (,''-{ <;,)v/ {), "! 

'I::, Yi C, ~u >,J ,- t}. y 

• Total water removed = a minimum 
of Sx calculated well volume plus 
5x drilling fluid !ost 

Conductivity Turbidity 
. I(, i C:,,J ~ .r 

. I 51 Jou 
d ~) 0 
d l'o 0 
t/ s (, 6 
'Is I (.) 

(from top 
of PVC) 

yes no 

~ [j 

El- D 

Q □ 

Pumping Rate 

1.) (f' ,,., 
., 
i. 

l 

' r 

'I 

, / 

Well Developer's Signature -f-f-..:C..."""'---"'--"'---..L-:,t:.'------

'---------------------'"-------------ABB Environmental Services, lnc . .J 
9312005S L6 



Client: Well Developmen at : / 

jo(n/9, -

Well Construction Record Data: 

Bottom of Screen J, tt. .../ 
I u / S~ Time: Finish Time: 

Well Diameter c_ __ -c __ i_n_,. 7.,l Q {2./'5:" 
>-~----< ]-From Ground Surface 1i!J From top of Riser O '------'---'-='-'="--~ 

Sediment Sump/P!ug 

Screen Length 

N. './( tt. £) 
1--'-'I-IO'-'--tt--l. ef Fluids Lost During Dniling / gal.I 

Protective Casing Stick-up / /, G ':)- tt. / Protective Casing/Well Ditt. !-d ·.) ) tt. I PIO Readings: Ambient Air -ppm 

Well Mouth -. ppm 

Water Levels: 
Initial 3, /; tt. 

End of Development 

HT oi Water Column lo x □ ua· 
□-

Sediment: 

Wei! Depth Before Development /}, 1r ft. 
Well Depth After Development ( i-1, Jc ft. 

Sediment Depth Removed O ''7 r- ft. 

I /1:flal./vol. / ·For 4" HSA installed 
'-'------~ wells 

Equipment: 

rn"□edicated Submersible Pump 
CJ Surge Block 
0 Bailer D 2· D __ _ 

Approximate Recharge Ratel_Y.,,J--'-___ gp_m__, 

. Total Gallons Removed . gal. 

0 Grundfos Pump 2·_ 4" __ 

Wei! Development Criteria Met: 

~ (./._ r·, 1-1.,__ v · 1· I 1 
Noter ~ 10} 'l {); l.g ~W ' , '~,: l.tt'~ / \41. 

( ~(, hr,,;11. h~Ld.- 1.:,, A-:,"'---{ chuelo p ,"-'1-vl 

yes no 

End of Well Development Sa/Tl pie (i pint) Collected? 0 0 

Water Parameter Measurments 

\· 

rv 

Record at the start, twice during and at the end of development (minimum): 

lime Volume Total Gallons pH TemP.. 

s,1'). iJ.l i 

JD) 6 ...) 

\ / I 0 

5,30 )).0 
G.!:> )~1,0 
5, 3'1 
s,a,) 
0i<?~ i 5, I 

• We!I water clear to unaided eye 

• Sediment thickness remaing in well 
is <1.0% oi screen ler:gth 

• Total water removed = a minimum 
cf 5x calculated well volume plus 
5x driiling fluid lost 

Cor:,ductivity 

. /,:,\J. 
, / D 0 

,60 1 

J f5°' 9y 
,083 

Turbidity 

01.!Pr 

I 5<o 
I rY I 
0 

0 
() 

(from top 
of PVC) 

yes 

~ .. 
□ 

□ 

no 

□ 

□ 

□ 

Pumping Rate 

I c.ttP 

ifa, ~1-- ;::;,, j./0 (, ).,.;r,wi 

'-------------------------------ABB Environmental Ser,ices, Inc. 
9312005S LG 



Client: Well Develop91entOace: 

"/ofJA 4 -
Ceveicpt:3d Cly: • Criecxed Ov: 

/h Lu'-'./o • -
Weather: r Start Data: Finish Date: 

l0 /0/c,1- i"- (3/,,-

Bottom of Screen 

Sediment Sump/Plug 

Screen Length 

.JI.,/ t//l 'i 
Well Diameter '-I _1/.,_ __ ir...J •• / 

,-1< ft. 

]-F~ound Suriacs{i{' 

tJ :A--tt- ~ 
·tV ft. Fluids Lost During Drilling / 

From top of Riser O 

gal.I 

Start Time: 
/ 3SI(" 

Finish Time: 
~{"-

Protective Casing Stick-up J ;}, Ss-'ft. / Protective Casing/Well Ditt.J -o,'-f"jft- I PID Readings: Ambient Air C> ppm 

Well Mouth ppm 

Water Levels: 
Initial l-(_ o o ft. 

End of Development '-/, 1 ?.. ft. 

24 Hrs. Atter Development 1."f 3 ft. 

HT of Water Column '-J _}c_,._{, __ tt__,. / 

Equipment: , 

x O 1.sa· 

□-

gj Dedicated Submersible P~ 
0 Surge Steck ~ 
0 Bailer 02· □---
□ Grundfos Pump 2·_ 4· __ 

Well Development Criteria Met: 

Sediment: 

Well Depth Before Development J'o,J lJt. 

Well Depth After Development )~, '3 { ft. 

Sediment Depth F,emoved G • ff' ft. 

@atJvo!. ) "Fer 4· HSA installed 
'--------' wells 

.A.pproximate ,9echarge Rate J ;- gpm 

Total Gallons Removed i:)_ 0 U gal. 

• Well water clear to unaided eye 

Notes: pws.t.d 'fJ s·•JJ 'e--t\ /t:.(;~ he - f/3;#":--f 

r-11\ cLJ c,t' [,-au, k1a ;rl-d DP.lr-1!0 I} wJ': 
• Sediment thickness remaing in well 
is <1.0% at screen length 

yes no 

Er.d of Well Cevelopment Sample {1 pint) Collected? Xi 

Water Parameter Measurments 

Record at the start, ~Nice during and at the end ot development (minimum): 

lime Volume 
I 

Total Gallons 

I 
pH 

/, s). 

G, s~' 
s'. 7() 

q,53 
5,of,.-
5 I] j 

I"1t/ 
/ ;i. 3 
D/ 

I I, ;_, I 

• Total water removed= a minimum 
of 5x calculated well volume p!us 
5x driiling fluid lost 

Conductivity 

."lit 
,~Jb 
' 1'3 ·3 

~ 1;j ,/\,:> 
, J.. 5 i 
, ),~o 

Turbidity 

Oldr 
I J. 

G 
{) 

(from top 
of PVC) 

yes no : 

6' 0 

l;il □ 

IZ!' □ 

Pumping Rate 

i. f (,,I;,-, 

'-------------------#-------------ABB Environmental Services, lnc._J 
9312005S L6 



Project: 

Fr 1::E: V E~iS 
Client: 

l'L'0 AC S /-"?:, 

I Weil Installation Date: 

C52 I :;ig, I c:;, v: 
Well Development Date: 

0'i /, I I cl: ' 
Weather: 

. 

C:C€t:': C,;C) ~<'" 

I Project No. 

q14'-/ ct 
Oeveicped by: c~I ,

1
e.g

1
ill:: 

(:.~ iC:.c C... 
Start Date: Finish Da?3: 
CfH ,1 l<'.i ,:., ::f?/i 1/1'(, 

Well Construction Record Data.: / / Start Ti~e: Finish Time: Well Diameter c}- in. 
1

.
7

, 0 
7
. ~ 

Bottom of Screen ,::9P. J"'ft. • • I • JG 
• . ]-From Ground Surface ~ From top of Riser D ~------'-'-'-----, 

Sediment Sump/Plug ,:)3 ?J ft. 

Screen Length ID ft. Fluids Lost During Drilling j c, gal.j 

Protective Casing Stick-up Ii- '7!..,: tt. / Protective casing/Well Oitt./ C,.(.,: / tt. / PIO Readings: Ambient Ai¢ 0 ppm 

Well Mouth !:j .. (5 ppm 

Water Levels: 
Initial 

End of Development 

Ir'- a :(tt. 
!Y :J ft. 

24 Hrs. After Development -- ft. 

HT of Water Column ! ;, . l...{ 2... tt. / 

Equipment: 

✓oedicated Submersible Pump 
0 Surge Black 
0 Bailer D 2· 0 __ _ 
D Grundfas Pump 2·_ 4· __ 

Well Development Criteria Met: 

Sediment: 

Well Depth Before Development ;)..':). 5 ft. 

-. Well Depth After Development _;;i, :;. 7.Jtt. 

Sediment Depth Removed 

I galJval. ") ! ·For 4• HSA installed 
wells 

Approximate Recharge Rate /. 17 :;;- gpm 

Total Gallons Removed 3.:5- gal. 

• Well water clear to unaided eye 

{from top 
of PVC) 

yes no 

~□ 
Notes_· ______________________ _ • Sediment thickness remaing in well 

is <1 .0% of screen length 
~□ 

ye~ -no 

End of Well Development Sample (1 pint) Collected? ~ 0 

Water Parameter Measurments 

Record at the start, twice during and at the end of development {minimum): 

Time Volume Total Gallons pH Temp. 

i '? I 5 'fccJ. 7qu.i Q-i.12.q ) 3 (~ 
1'1:l-1:: •7 90.,.: 1l--i.r.(J ~-5"1 f~~-8 

. ' ' 1·17-=i n ~ ... .\. -~[ Cl[J 

1'73C 
I•? < .:;-
' I ._, ._, 

T...i t 
5"4-'L 

' ' .---.. __ 
.._., _::._: !, . ,'-._ "":.,.. /.,,..--. __ 

Well Developer's Signature ------------~------~-

• Total water removed= a minimu~\O 
ot 5x calculated well volume plus~ 
Sx drilling fluid lost 

□ 

Canductivfty 

l..j ,2, 

ru 

TurbidiJ§ 

1.,;C lz;0 
5 !J.~'l 
0 l)~ 

Pumping Rate 

/. 5'"" 
1.s 

/~ 
; ~c z. _ _,_/._. "-s-_ 
13 i'!,_~/_._:r_ 

WELL DEVELOPMENT RECORDU 
PROJECT OPERATIONS PLAN 

FORT DEVENS, MASSACHUSETTS 
'--------------------------------ABB Environmental Services Inc. 
9312005S L6 



Well Installation Date: 

C..6/ '::t: / q (c 
Client: Well Development Date: 

CR 11/4& 
Well/Sile I.D.: 57,vl -q1.,;- j CX Weather: ✓ 

Ci.L'CD, 
Well Construction Record;..c.D=ata=-: -~ Well Diameter d 

Start Date: 
tJ9 ;; I I<;,. 
Start Time: 
(!"iCO 

Finis~ DatJ3_:_ 
df//f ff/ 
FlniSh Tiine: 

Bottom of Screen i 3 ft. 
>--~--<}-From Ground Surface ~ From top of Riser 

I 3 ft. 

/3-f{., 

Sediment Sump/Plug 

Screen Length ! 0 tt.l Fluids Lost During Drilling 0 gal. 

Protective Casing Stick-up I ;:;_.,;;i / ft./ Protective Casing/Well Ditt. IC. 2_ ft.I P!D Readings: Ambient Air.z(efppm 

Well Mouth; . ,,/ ppm 

Water Levels: 
Initial 

End of Development 

{1 ,:;- .. ft. I._,_) 

j] ft. 

24 Hrs. After Development ft. 
'----..J 

HT cf Water Column j ':i . I :;;... ft.I 

Equipment: 

XO 1.68: 
0".,j, '1 

0'oedicated Submersible Pump 
0 Surge Bleck 
0 Sailer O 2" O __ _ 
0 Grundfcs Pump 2·_ 4· __ 

Well Development (?riteria Met: 

,,.._,~,; ,.:..c~1....\E. \"~:>'-{ Notes· ,..,,.._ ._....._ i..:::: •• ~ 

-· ."7 • r A e • < :::;:<._r·~ ("_..c..,__--t.-t r;· • -/.:.;t-". 

yes/no 

End of Well Development Sample (1 pint) Collected? 0' 0 

Water Parameter Measurments 

Sediment: I~~ .. 5'1~ 
Well Depth Before Development ~-if_ 

Well Depth After Development 

Sediment Depth Removed Cf ft. 

! .. For 4· HSA installed 
._ ____ __, wells 

galJvol. 7 

Approximate Recharge Rate 

Total Gallons Removed 

0, I gpm 

gal. 

• Well water clear to unaided eye 

• Sediment thickness remaing in well 
is <1 .0% of screen length 

(from top 
of PVC) 

yes 

□ 

if □ 

• Total water removed = a minimum ~D 
of Sx calculated well volume plus \~/ 
5x drilling lluid lost 

□ 

Record at the start, twice during and at the end of development {minimum): 

Turbidity!~ Pumping Rate Time Volume Total Gallons pH Temp. Conductivity 

C..C<CC ·1 c;,c~\ '1 c-,e,.,l 55r l,.:2, 7 &e l,{.,'7 i pc; ----
iCi .. - i7 ~<. .... { :~Cc..i .<6 J Ii.' 
{ 7i..J(": '7 <,.d i.i rcJ :i-:-rs 1..), .,-

' '<,i :::;:; 17, .... _~:j -2P..1cJ . ·, ;-..../ I .:, I 

d'-'5 1 ,,,, j J~ '1µ -1-:--'il/ ! L 0 
I 

j'(., 

..3.:i 

2·e1J /3, "----

r, 
Well Developer's Signature -'L."---~-'·"-·.c-"'----__ • ___ ....;:·--...,=:..,· --'-1-----

----- WELL DEVELOPMENT RECORD , 
PROJECT OPERATIONS PLAN I 

FORT DEVENS, MASSACHUSETTS 
'--------------------------------,ABB Environmental Services, Inc.~ 
93120055 L 6 



' . , .. WELi.. DEVELOPMENT RECORD . . 0 )' ;; \ 

Project:. Well Installation Date: B , Project No. 
Pc --;::;e.veu.'.::i o /3C{qG 9 i '-f'i .O'K 

Client: Well Development Date: Developed by: Checked by: 
llS ACt- 09 / •, /'ic,, c. 1::ac:cqr /o?'R 

Well/Sile I.D.: Weather: Start Date: Finish Date: 
f5'7 t'll • Cii..., - LI 'I. CCt:'"TZ.CAST C'il• I / (,<,; Cf'< I-' /4: ,_.. 

Well Construction Record Data: Well Diameter j dl- in.j 
Start Time: Finish Time: 
!1--i6 /S'S-C, Bottom of Screen I.). tt. 

}-From Ground Surface ~ From top of Riser □ 
Sediment Sump/Plug /;).. ft. 

Screen Length ;O tt, Fluids Lost During Drilling I 0 ga1.I 

Protective Casing Stick-up f d _ '-/ Y tt. ! Protective casing/Well Diff. I (i. '51...t. tt. I PIO Readings: Ambient Air 0.:Z'ppm 

Wen Mouth 0- 5 ppm 

Water Levels: Sediment: 
Initial 3 G Y tt. Well Depth Before Development N- -5'r tt. (from top 

End of Development q,\3 tt. i c:. -:rltt . 
of PVC) 

. -. Well Depth Attar Development 

24 Hrs. After Development - tt. 9.5 Sedimant Depth Removed tt. 

HT of Water Column l10,cr1 tt. I X □ 1.sa· = I galJvol. ,D I "For 4- HSA installed 
[!J'D- 'r wells 

Equipment: 

0Dedicated Submersible Pump 
Approximate Recharge Rate C,1:l gpm 

D Surge Block Total Gallons Removed cc gal. 

D Bailer □ 2· D 
D Grundfos Pump 2·_ 4· __ yes no 

Well Development Criteria Met: • Well water clear to unaided eye □ s---
Notes: l.cEI \ 1:,12.'{ 01'-T€e. ~ 'J ·\"'·..l • Sediment thickness remaing in well ~ □ 

is <1.0% of screen length 

• Total water removed= a minim~Jf □ □ 
of 5x calculated well volume pl s 
5x drilling fluid lost 

yes no 

End of Well Development Sample (1 pint} Collected? ~ □ 

Water Parameter Measunnents 
'.:! 

Record at the start. tw"ice during and at the end of development (minimum): 

Turbidity/ ~ Time Volume Total Gallons pH Temp. Conductivity Pumping Rate 

! 2.'SC i C C\l-__\ 1.0ac<.-1 :i c; ;,_ i ;i. ~ I uJ.. ">iC.C.(.; -5<c - '°'Ccu-.J ;; r·;.... I 1 0 q<; -1~•1 /q;, t ~ "'.?.: Jf"'iac . ..1 
~ ·---,..,- . .J ,:;9 ') <L --f7'i !<7 l d :=S'C; ,~~"-Cj :Y.,gcJ I . .., .. ire., 

~ ,..,---y.,- .?::1 <!: <; r ..;.•Ty !?f -~- i Cc.c.J... ':lC a.c...\. 1::, ('...:;:;: ' ' ,,,-<J~ ,. 

\ '5-:(, a -~ '--'J ,2-,f/ /:l.3 /Cc3 
_, 

l G c,cJ. ')(_. 99 . 
' 
r"7-5 11.., D 

__) ..J ; 
I 
l 

,... 

' i C WELL DEVELOPMENT RECORDU ----... PROJECT OPERATIONS PLAN v✓-.o-'--- ,.__ .. r-----Well Developer's Signature FORT DEVENS, MASSACHUSETTS 
ABB Environmental Services, Inc. 

9312005S LS 



WELL DEVELOPMENT RECORD 
Project: 

-c;0:,_V~t,..::, 
Well Installation.Date: Project No. l 

R:,e.r b"<( .?-'/ /ct '-i. '1 j ,f i/ « 
CHer:t: - Weil Development Date: Developed by: Checked by: 

IA'":) {-) (.L CR/11/~c.. c~~\\- -;:::>;?'i2:_ 
Well/Site 1.0.: Weather: Start Date: - Finish Date: 

577m -<=i'le- IZ..X C:.'C£12.C A "S;( CA/1Il-11/ J<i/1 ( /c; (,, 
Well Construction Record Data: Well Diameter j .:2_ in.J 

Start Time: Finish lime: 

it.J.1.C:: /(., 4 I Bottom of Screen ;;). tt. 
]-From Ground Surface ✓ From top of Riser D 

Sediment Sump/Plug ") J~ tt. 

Screen Length /u tt. Fluids Lost During Drilling I 0 ga1.I 

Protective Casing Stick-up f . .3 .05 tt. I Protective Gasing/Well 0iff. /c.,;1-5 fl I PIO Readings: Ambient Air ~-0' ppm 

Well MoulhO 5 ppm 

Water Levels: Sediment: 
Initial .- .,_.::: ft. ":) . _, ..... Well Depth Before Development i5 I.') ft. (from lop 

End of Development (i.1l.,ft. of PVC) 
-.-. Well Depth After Development i,S,{3 ft. 

24 Hrs. After Development - ft. ¢ Sediment Depth Removed ft. 

HT of Water Column J<'.'.i.'72, tt. I X 
□ 1.sa· 

= I gaUvol. Cf I 'For 4" HSA installed 
l!:r-¢ c; wells 

Equipment: 

G:!''cledicated Submersible Pump 
Approximate Recharge Rate 6-315 gpm 

D Surge Block Total Ga!lons Removed '-15 gal. 

D Bailer 02· □ 
D Grundfos Pump 2·_ 4" -- yes no 

Well Development Criteria Met: • Well water clear to unaided eye D ~ 

Notes· • Sediment thickness remaing in well ff □ 
is <1 .0% of screen length 

• Total water removed= a minimu~ D D 
of Sx calculated well volume plus 
Sx drilling fluid lost 

yes ·no 

End of Well Development Sample (1 pint) Collected? ~ D 

Water Parameter Measurments 

Record at the start, twice during and at the end of development (minimum}: 
r'J 

s. Time Volume Total Gallons pH Temp. Conductivity Turbidi Pumping Rate 
n i::-r 

1 <-i 4/'::; 
,-. 

%c.j ct c..c ... l to .c-c i.2-0 S',:: ,:, '1C "1 _;~ 

<; . e,~..S .. -s ·1 ·' l I c; -"'--. .rf / I '' l~f;;:", ::u \1 ;QC. .... t - I 

•·""i:ic q o.c,J_ -9-., sc& ·- .,,_,,.... II. ,:r - (,,,3(.' =r "': • ,y ~, 
I ;.J ,2 

I/;:,.,,..,..:...,- q gfJ 
- I ~ ,~ :). "1--l [...).,.:;.._ _,-·,:·:- j/ ¥ r:Q 
-<,, C G.C..,.-( . ' 
4 ·__-,-:_.J -v-, /) .. S- </9 tJ•f) .;;er //,4('· 1

~ ~ , .,) . -...· q~ ' . -,~~ ' . , ' 
, .. 

WELL DEVELOPMENT RECPRD ' ' ------~-

1"."':...e-L ,._ .. ,.,.- PROJECT OPERATIONS PLANU 
Well Developer's Signature FORT DEVENS, MASSACHUSETTS 

ABB Environmental Services Inc. 
9312005S L6 



. . - . 
WEI..LDEVELOPMOORECORD 

. , . . re 0~ ~ >,.,,. . .. . ,•Y/ 

Project: Well Installation Date: Project No. 

Fo,zx 
......_ c6 ;.;i.c; I q 1.., 9/'ft./C'J". 1..-c. V t:-f.. l "-, 

Client: 
Well D~'rj~n~Dtte: 

Developed by: Checked by: 
USAC.S [. I::\?l'C9\ ! /LA' 

Well/Sile 1.D.: Weather: Start Date: ,._,, Finis? Datef?· 5'7 rY1 -q(o- 13;< Do b "'tZLPt s l CJ'{/ I J./qc.;_ Cct;,ci ,G 

Well Construction Record Data: Well Diameter I .,_;!.... in.I 
Start Time: Finish Time: 

or'-\S C<i'i(e Bottom of Screen i .::,__ ft. 
]-From Ground Surface ~ From top of Riser □ 

Sediment Sump/Plug 1,3--- ft. 

Screen Length l"G ft. Fluids Lost During Drilling I d ga1.I 

Protective Casing Slick-up j,_;;.&,;.7 ft.1 Protective Casing/Well Ditt.l O,.,:l? ~1 P ID Readings: Ambient Air%-(}! ppm 

Well Mouth t!J <:?f ppm 

Water Levels: Sediment: 
Initial _-. If ft. 

Well Depth Before Development r • ~' [Jft. (from top 

End of Development .,,y· " oi PVC) :) . "· - --- Well Depth After Development Ii. Yi ft. 
24 Hrs. After Development --ft. 

Sediment Depth Removed 0- cJ& ft. 

HT of Water Column 1s ·1 :i.. ft. I XO 1.66· = I 
galJvol. q 

I 
•For 4• HSA installed 

[i'.j'a.5__ wails 

Equipment: 

~dicated Submersible Pump 
Approximate Recharge Rate .6.75 gpm 

D Surge Block Total Gallons Removed - gal. ,../,; 
D Bailer 02· □ 
D Grundfos Pump 2·_ 4· -- yes no 

Well Development Criteria Met: • Welt water clear to unaided eye ~□ 
Notes: 56' .... ~(:....) t?xu +.<=i i<'.6C • Sediment thickness remaing in well ~□ 

is <1.0% of screen length 

• Total water removed= a minimun@)□ □ 
of Sx calculated well volume plus 
Sx drilling fluid lost 

yes no 

End of Well Development Sample (1 pint) Collected? [,{' □ 

Water Parameter Measum,ents 

Record at the start, twice during and at the end of development (minimum): ""'J 
('", 

pH Temp. Conductivity Turbidity 
_, 

Pumping Rate Time Volume Total Gallons .-, 
70'.) a", "' 064-5 9 qc;j 9:C?'l ,1 1cJS ,5oJC .9(., I ... 

/.}.J r·G(,{', e; .r:c i. / f-c-0 t} (i_ I y 71 d-5◊ .")J:3 

C9,~ ' -' 
, 

.::;.<i'7 l~ 1:/. y >,ca:) G.'K, ,..., . ,;;7¥a_J/ 
'-r .g.Q ' 

LJI. 

(/NO 9· ar-; ..30 'i:c.,f -FW ,1:2..;i. {(_'/ -l'i [?.3-7 
rq4--s r .../ , '-I)-,,(;( ·-f~ I.:; I u'i' (,, i.;, J<./ -/ 3c.-~ 2· 

' 

Well Developer's Signature c~ -:....C..l_ 

WELL DEVELOPMENT RECORDU 
"- i .!:a 

, PROJECT OPERATIONS PLAN 
', FORT DEVENS, MASSACHUSETTS 

ABB Environmental Services, Inc. 
9312005S L 6 



APPENDIXH 

FIELD SAMPLE DATA RECORDS (GROUNDWATER AND 1998 SOILS) 

Harding Lawson Associates 

C:\FDRITABL\57\APPCOVER 9144-03 -



' 

ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE I 

NUMBER ;--s.,_,,---' 

.OJECT I usAEC-FT. DEVENS I WEATHER <2--wi1 ) yo,, 

SITE ID 1.1¥J-=if ;t,i--ffi2"-· IOI I I )<l' ~~~~~~ IMI )d 5tild) I ><f I I 

WELL I JOB i144-02 

LOCATION lsTART /25~ END / .::>t7 
ACTIVITY L._ _ __:_____:::....1 ___ _:_.;;a~"t,-,-,--J_~i 

/'I r 

OATE I 10-30-9> I STUOY AREA I S-:f
(AOC) 

WATER LEVEL/ WELL DATA MEASU ED FROM PIO HEADSPACE READINGS 

WELL DEPTH z 9 .o FT "S" ~TOP OF WELL (ri~"a.EATHING 10. {} ppm
1 - --foNE • • 

WELL INTEGRITY YES NO 

PROTECTIVE CASING SECURE 

WATER DEPTH 2,2.-. 31 FT TOP OF CASING 

HEIGHT OF --,----- ~WELL 0 , 1 ~~~~ I 0- 0 ppm I 
WATER coLuMNI &-1- nJ DIAMETER = -I--

WELL LOCKED 

PVC WELL CAP PRESENT 

~ I 
II •• 'W ..,. • ~f'/lOTECTIVE ,-I---~-I 

X

x 1.68 gal/ft (4" well) = ,;" O I~ ~ 16,,.fivo([-:.e'ASING STICK-UP 1s 3 FT 
gal/ft ( well) 1 FROM GROUND L. -"'-"''"'=''---'· 

POTECTIVE r--.----, 
CASINGE/WELL I () .i FTI 
DIFFERENCE'' • 

--
PURGE DATA V~UME # 

j,.,tJ1l'?tl 

. I 11\I':. 13·.07 

GALLONS () 
TEMPERATURE, deg. C 13,0, 
pH uni ts /o-5' 
SPECIFIC CONDUCTIVITY, unho/cm I IO 
TURBIDITY' ntu /W1 

REDOX (AT COMPLETION OF PURGING) .,.,,v 

I 
I 3: / >' 
I '-f 

13.~ 
5. (_ 
Jo 
f,( 

3i;/-. 

5,. 7-o 
/3 . 

SAMPLE OBSERVATION 
-,/ 
I) CLEAR 
i 

-

COLORED 

ODOR 

OTHER 
- ( SEE NOTES) 

iMPLE PARAMETERS COLLE:fED METHOD# FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

svocs X 
PEST./PCBS ? 
voe 't 
INORGAN!CS·UNFILTEREO '; 

INORGANICS-FILTEREO g 
WATER QUALITY PARAM. '{., 
/ TOS 1,-

TPHC g 
SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 

UM18 

UW19 

UM20 

* 

* 

* 
160. 1 

418. 1 

OTHER __________ _ 

MS 

EC 

VP 

N 

NF 

C 

s 

C 

-

4C 2- 1L AG A 

4C 2· 1L AG C 

HCL,4C 4· 40 ml AG E 

HN03 pH<2 1- 1L Poly I 
--

HN03 pH<2 1- 1 L Poly J 
--

4C 1 • 1L Poly K 
--

H2SD4 pH<2 1- 1L~_ L 

H2S04 pH<2 ~:~JL_)@ -~ 
SAMPLING 

Y DEDICATED SUBMIRSABLE PUMP (WHALE) 

~I/ DEDICATED TEFLON BAILER 

1S VIN-LINE FILTER (INORGANICS) .,_ 

' 

. 
' 

' 

B CONTROL # / 0 7 
0 

F G . H 
' 

·~ IF MS/MSO 
COLLECTED 

IF DUPLICATE 
COLLECTED 

,N 

NUMBER OF IN·LINE 
FILTERS USED: 

..'.L 

OTHER __________________ _ 

Notes:* PAL inorganics: tCP metals ($S10), AS (S021), SE (S021), TL (S009), SB (S028), PB (S020), HG (S801). 
Yater Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

, [)i) v1rr+- kW! IL a.. +u,1b/d ~ 

sAMPLERs sIGNATUR~ ~J- }vJvtt.' dv'lA.~ 

( 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE WELL JOB 9144·02 

NUMBER 

PROJECT I USAEC·FT. DEVENS I WEATHER·-~.rc:::.~t~c..:j.-l..!::2'------ LOCATION START 
ACTIVITY 

/S'/Z. END 

SITE IO 
~~-- ~-~~ FIELD t>11111--IB--b lzl.--?( ~c~~~~ ~=..L.J~=s=- DATE 

STUDY AREA £ 
(AOC) l.=".J:=-_ __J 

WATER LEVEL/ WELL DATA 

WELL DEPTH 

2-& 
PURGE DATA 

TEMPERATURE, deg. C 

pH uni ts 

WELL INTEGRITY 

PROTECTIVE CASING SECURE 

WELL LOCKED 

PVC WELL CAP PRESENT 

POTECTIVE 
CASINGE/WELL 
DIFFERENCE 

YES NO 

SAMPLE BSERVATION 

SPECIFIC CONDUCTIVITY, umho/cm 
1--"':.!::'.::,t..+-""==--1-'=;;,L-+-':::.:.=-i-=:=ce+---+---+----j 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER TURBIDITY 1 ntu 

REOOX (AT COMPLETION OF PURGING)~v 2$'-/'./ 

SAMPLE PARAMETERS 

svocs 

PEST./PCBS 

voe 

COLLECTED METHOD# 

UM18 

UW19 

UM20 

INORGANICS·UNFILTEREO 

INORGANICS·FILTERED 

WATER QUALITY PARAM. 
/ TOS 

TPHC ~ 

SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 

* 

* 

* 
160.1 

418.1 

OTHER __________ _ 

FRACTION CODE 

MS 

EC 

VP 

N 

NF 

C 

s 

C 

SAMPLING 

PRESERATIVE VOLUME 

4C 2· 1L AG 

4C 2· 1L AG 

HCL,4C 4· 40 ml AG 

HN03 pH<2 1 • 1L Poly 

HN03 pH<2 1 • 1L Poly 

4C 1 • 1L Poly 

H2S04 pH<2 1 • 1L Poly 

H2S04 pH<2 • 1 H:: i:t;li1 

z-11-A-b 

(SEE NOTES) 

SAMPLE BOTTLE NUMBER 

A B CONTROL #.1.f,:/. 
__ ...J.. __ 

C 

E 

J 

K 

L 

M 

0 

F G H 

~ 
IF MS/MSD 
COLLECTED 

I F DUPLICATE 
COLLECTED 

NUMBER OF IN-LINE 
FILTERS USED: 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 
j__ 

IN-LINE FILTER (INORGANICS) 

OTHER __________________ _ 

Notes:• PAL inorganics: !CP metals (SS1D), AS (SD21), SE (SD21), TL (SD09), SB (S028), PB (S020), HG (SB01). 
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), Cl/S04 CTT10), TSS (160.2), ALK (301.0), HARDNESS. 

SAMPLERS SIGN TURE 



ABB ENVIRONMENTAL SERVICES, !NC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE I WELL JOB 9144·02 

NUMBER ~-----' 

'i/4,'/IJ-1 c-7)s OJECT I USAEC·FT. DEVENS I WEATHER ·-""~""""-'-'-1-;r--=_;;:,=(/-=-'------ LOCATION JsTART 
ACT!V!TY • 

1330 END ltb.3?it 
~@~~~ fulxlsiilbt~ ~.11- DATE I !t-Z-9S: I STUDY AREA I S+.- I 

(AOC) • - • 

WATER LEVEL / WELL DATA ~RED FROM 

WELL DEPTH r---.,.....--F-lT P OF UELL 

WATER DEPTH 10,9q FT P OF CAS!MG 

HEIGHT OF WELL l) /I 
\./ATER COLUMHI FT! DIAMETER = -f--

~ 1,68 gal/ft (4 11 well) - , /C- 1/ GAL/VOLi 
□; _ gal/ft ( well) - _;;, 7 

PURGE DATA 

TEMPERATURE, deg. C 

pH uni ts 

VOLUME# 

GALLONS 

SPECIFIC CONDUCTIVITY, umho/cm 

TURBIDITY' ntu 

REDOX (AT COMPLETION OF PURGING) 

P!D HEADSPACE READINGS WELL !NTEGRITY YES NO 

BREATHING lo.oppnl PROTECTIVE CASING SECURE 

f~ ZONE 

I OJ) ppnl 
WELL LOCKED 

UELL 
HEAD PVC \./ELL CAP PRESENT 

PROTECTIVE r------, 
CAS!NG STICK-UPI z fl FT' 
FRCI< GROUND '-· ...s..~-,...12~---'-

POTECTIVE 
CAS!NGE/UELL 
0 LFFEREJICE I tt.s 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR-¥'-.!( 

'AMPLE PARAMETERS COLLECTED METHOD# FRACTION CODE PRESERAT!VE VOLUME SAMPLE BOTTLE NUMBER 

svocs 

PEST./PCBS 

voe 

INCRGAN!CS·UNF!LTERED 

INORGANICS-FILTERED 

\./ATER QUALITY PARAM. 
/ TDS 

TPHC 

SAMPLING EQUIPMENT 

UATER LEVEL EQUIPMENT USED: 

UM18 

UW19 

UM20 

• 
• 
• 

160. 1 

418.1 

[

.ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 
OTHER _________ _ 

MS 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

4C 2- 1L AG A B CONTROL # ...i.:::tJ i"f 
--~--

4C 2- 1L AG 

HCL,4C 4· 40 ml AG 

HN03 pH<2 1- 1L Poly 

HN03 pH<:2 1- 1L Poly 

4C 1- 1L Poly 

H2S04 pH<2 1- 1L Poly 

H2S04 pH<2 2- 1L AG 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN·L!NE FILTER (INORGANICS) 

C 

E 

J 

K 

L 

M 

D 

H 

G H 

D 
IF MS/MSO 
COLLECTED 

IF DUPL! CATE 
COLLECTED 

NUMBER OF IN·LINE 
FILTERS USED: 

I I 
OTHER __________________ _ 

Notes:* PAL inorganics: ICP metals (5S10), AS (S021), SE (S021), TL (S009), S8 (S028), PS (S020), HG (S801). 
Water auality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

">J<' ~ Cffet/ru",I\.,{,.,',$_, V/01£ t1,,v's-(oJd~ W ,:+e,_ -ftw._ 1 0~~ ~ 1117-'3(} '' 
fC.i_ t>~ 17 ,z,~ cf cq (e~ W OS ( fo: ?I) , _ 

\[Q; · S-t111= v;,,f /W11-l,'i.~ / ~/va4--/,k 
f -:;,\£) / S~MPLERS SIGNATURE 

- I /,..,_J I') A • J i'\ ,.. , • A 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE WELL 9144-02 JOB 

NUMBER~------' 

PROJECT I USAEC-FT. DEVENS I WEATHER..,!:::;1~~1,.1,+Jl:d:~rJ-+..:m::1:::::~~ LOCATION lsTART t2~ END 
ACTIVITY -

SITE ID IS§-IM--~--IOIYlAI 
WATER LEVEL/ WELL DATA 

WELL DEPTH 

WATER DEPTH 

FT 

FT 

HEIGHT OF r-----~ 

COLUMN IL,_ ____ F_,T I 
.68 gal/ft (411 well) = 

__ gal/ft ( well) 

MEASURED FROM 

~ TOP OF WELL 

D TOP OF CASING 
If I( 

WELL l 
DIAMETER= 

I tSJJ GAL/VOLi 

PURGE DATA VOLUME# 

GALLONS 

TEMPERATURE, deg. C 

pH uni ts 

TURBIDITY' ntu 

REOOX (AT COMPLETION OF PURGING) 

PIO HEADSPACE READINGS 

BREATHING / o. O ppnl 
ZONE - -

~~;~ I 0.1 ppnl 

WELL INTEGRITY 

STUDY AREA 
(AOC) 

PROTECTIVE CASING SECURE 

WELL LOCKED 

PVC YELL CAP PRESENT 

YES NO 

PROTECTIVE 
CASING STICK-UP I /-~ FT j 
FROM GROUND ~--~---~-

POTECTIVE r-~-~--

CASINGE/w'ELL I ft) tt Fil 
·O Lf FEREHCE -~~lc~•-~1 -----'-

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

SAMPLE PARAMETERS 

svocs 

PEST./PCBS 

voe 

COLLECTED METHOD# 

UM18 

UW19 

UM20 

FRACTION COOE 

MS 

PRESERATIVE 

4C 

VOLUME 

2- 1 L AG 

2- 1 L AG 

SAMPLE BOTTLE NUMBER 

A B 1--r3! CONTROL # __ , 

IHORGANICS-UNFILTERED 

IN□RGANICS-FILTERED 

WATER QUALITY PARAM. 
/ TDS 

TPHC -

SAMPLING EQUIPMENT 

WATE LEVEL EQUIPMENT USED: 

ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 

• 
• 

• 
160. 1 

418. 1 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

4C 

HCL,4C 

HN03 pH<2 

HN03 pH<2 

4C 

H2S04 pH<2 

H2S04 pH<2 

4- 40 ml AG 

1- 1L Poly 

1- 1L Poly 

1- ll Poly 

1- 1L Poly 

2- 1 L AG 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN-LINE FILTER (INORGAN!CS) 

C 

E 

J 

K 

L 

M 

D 

F 

N 

G H 

D 
IF MS/MSO 
COLLECTED 

IF OUPUCATE 
COLLECTED 

NUMBER OF IN-LINE 
FILTERS USED: 

I 
OTHER __________ _ OTHER ___________________ _ 

Notes:* PAL inorganics: tCP metals (SS10), AS (S021), SE (SD21), TL (SD09), SB (S028), PB (S020), 
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), Cl/S04 (TT10), TSS (160.2), 

- :JJ\Jk~ s~ (M ~ ~Ci?_, R 
Ad ;~ ~- ' ~$ ~El 

Al-fe-tvi.JJl-eA ~ t:}sAMPLERs SIGNATURE 

HG (SB01). 
ALK (301,0), HARDNESS. 

wcd-o-,,i ufts 
.J:7-M-Js;,{)B, 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
WELL FfLE TYPE ~ SITE TYPE JOB 9144·02 

NUMBER '-----' 

1JECT I USAEC·FT. DEVENS I WEATHER.,.J,q..<,:.;R>f"-1'j--W-IL'-"'4-'J--=-= 5Z}::, LOCATION START /S.·[C) ENO 
ACTIVITY 

WATER LEVEL/ WELL DATA 

WELL DEPTH 

WATER DEPTH 3, 9 (p 
FT 

FT 

HEIGHT OF 
YAiER COLUMN I FT I 
/1.68 gal/ft (4 11 well) = 
□~-- gal/ft ( well) 

MEASURED FROM 

~OP OF WELL 

D TOP OF CASING 

~ ff WELL 
DIAMETER= 

PURGE DATA VOLUME# 

GALLONS 

TEMPERATURE, deg. C 

pH units 

TURBIDITY I ntu 

REOOX (AT COMPLETION OF PURGfNG) 

DATE I II- /~;5) STUDY AREA 
(AOC) 

PIO HEADSPACE READINGS WELL INTEGRITY 

BREATHING I &.o-1 PROTECTIVE CASING SECURE 
ZONE 

/V, t ppnl 
WELL LOCKED 

WELL 
HEAO PVC YELL CAP PRESENT 

PROTECTIVE ~-----~ 
CASING sncK•UPI 2 ~ nj 
FROM GROUND ~-~~::..::,~-~. 

POTECTIVE 
CASINGE/WELL 
D LFFE.RENCE · 

YES NO 

" 
TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

'MPLE PARAMETERS 

svocs 

PEST./PCBS 

voe 

COLLECTED METHOD# 

UM18 

UW19 

UM20 

FRACTION CODE 

MS 

PRESERATIVE 

4C 

VOLUME 

2· 1L AG 

2· 1 L AG 

SAMPLE BOTiLE NUMBER 

A B CONTROL # I~ f' 

INORGANICS·UNFILTERED 

INORGANICS·FILTEREO 

WATER QUALITY PARAH. 
/ TOS 

TPHC 

SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

LECTRIC CONDUCTIVITY PROBE 

LOAT ACTIVATED 

• 
• 
• 

160. 1 

418. 1 

THER __________ _ 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPL!N 

4C 

HCL,4C 

HN03 pH<2 

HN03 pH<2 

4C 

H2S04 pH<2 

H2S04 pH<2 

4- 40 ml AG 

1- 1L Poly 

1- 1L Poly 

1- 1L Poly 

1- 1L Poly 

2· 1 L AG 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN-LINE FILTER (INORGAN!CS) 

C 

E 

K 

L 

M 

0 

F 

N 

G H 

D 
IF MS/MSD 
COLLECTED 

IF DUPL[CATE 
COLLECTED 

NUMBER Of IN-LINE 
FILTERS USED: 

1 

OTHER ___________________ _ 

Notes:* PAL inorganics: ICP metals (SS10), AS (SD21), SE (SD21), Tl (S009), SB (SD28), PB (SD20), HG (SB01). 
Water Quality Parameters: P04 (T,27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

SAMPLERS SIGNAT E 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD - GROUNDWATER 
FILE TYPE ~ SITE TYPE WELL JOB 

NUMBER 
9144-02 

PROJECT I USAEC-FT. DEVENS I WEATHER._...,Ai--'-'-'-''-11'-)-l--"5=-=t?s,='----- LOCATION jsTART 087> ENO 09357, 
ACTIVITY • -- --

SITE m ls11IM--lfil--lOl$1;xl' FIELD 
SAMPLE 
NUMBER 01a sjjjo lilitU DATE [ / f-2-9::, I STUDY AREA 5 ;--

. - · (AOC) 

WATER LEVEL/ WELL DATA 

WELL DEPTH FT 

WATER DEPTH /5.53 FT f 
URED FROM 

OP OF WELL 

OP OF CASING 

l( (f HEIGHT OF ,------, 
\.JATER COLUMN) FT) 

~ 1.68 gal/ft (4 11 wet t) = 
□; __ gal/ft C well) 

PURGE DATA 

TEMPERATURE, deg. C 

pH units 

VOLUME# 

GALLONS 

SPECIFIC CONDUCTIVITY, umho/cm 

TURBID I TY I ntu 

WELL 
DIAMETER= 

REDOX (AT COMPLETION OF PURGING) 

SAMPLE PARAMETERS COLLEC ED METHOD# 

GAL/VOLi 

PIO HEADSPACE READINGS WELL INTEGRITY YES NO 

BREATHING I ti.o ppnl PROTECTIVE CASING SECURE ,~ ZONE 

I o.o ppml 
WELL LOCKED 

WELL 
HEAD PVC \.JELL CAP PRESENT 

PROTECTIVE r-----~ 
CASING sTICK-uP[ 2 _a n[ 
FROM GROUND · ./- · 

POTECTIVE 
CASINGE/YELL 
DLF FERENCE · 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

SAMPLE BOTTLE NUMBER 

svocs 

PEST./PCBS 

voe 

UM18 

UW19 

UM20 

FRACTION COOE 

MS 

PRESERATIVE 

4C 

VOLUME 

2- 1 L AG 

2- 1 L AG 

A 
I 

B CONTROL # I 7 ':, , f' 

INORGANICS·UNFILTERED 

INORGANICS·FILTERED 

~ATER CUALITY PARAM. 
I TOS 

TPHC 

SAMPLING EQUIPMENT 

USED: 

ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 

* 

* 

* 
160.1 

418.1 

OTHER __________ _ 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

----'---
4C 

HCL,4C 

HN03 pH<2 

HN03 pH<2 

4C 

H2S04 pH<2 

H2S04 pH<2 

4- 40 ml AG 

1· 1L Poly 

1- 1L Poly 

1- 1L Poly 

1· 1L Poly 

2- 1L AG 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN-LINE FILTER (INORGANICSJ 

C 

E 

J 

K 

L 

M 

0 

F 

N 

G H 

8 
IF MS/MS0 
COLLECTED 

IF DUPLICATE 
COLLECTED 

NUMBER OF IN-LINE 
FILTERS USED: 

( 

OTHER ___________________ _ 

Notes:* PAL inorganics: ICP metals (S510), AS (5021), SE (S021), TL (S009), SB (S028), PB (S020), HG (S801). 
Yater Quality Parameters: P04 (TF27J, TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0J, HARDNESS. 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE I WELL I JOB 
~ · · NUMBER~----' 

9144•02 

".]JECT I USAEC·FT. DEVENS I WEATHER ~1#,.Uc/...',.-~IL.:,__'Z ___ _ ~g~~~:~~ isTARTQ@rtlp~ ///0-I 

/ l/-2-9;:C / sT~~~c~REA / 5'7--
WATER LEVEL/ WELL DATA 

WELL DEPTH FT 

WATER DEPTH 13.03 FT 

HEIGHT OF 
\./ATER COLUMN I FTI 

~ 1.68 gal/ft (411 well) = 
gal/ft ( well) 

PURGE DATA 

GALLONS 

TEMPERATURE, deg. C 

pH units 
~ 

FIELD 
SAMPLE 
NUMBER 

~

URED FROM 

OP OF WELL 

OP OF CASING 

WELL ~ /I DIAMETER= 

18, 2,. GAL/VOLi 

SPECIFIC CONDUCTIVITY, umho/cm 

TURBID [TY I ntu 

REOOX (AT COMPLETION OF 

DATE 

WELL INTEGRITY YES NO 

BREATHING I n.o ppnl PROTECTIVE CASING SECURE 

" 
ZONE 

Ille> ppnl 
WELL LOCKED 

WELL 
HEAD PVC WELL CAP PRESENT 

PROTECTIVE -----
CASING STICK·UPI 2. !> FTj 
FROM GROUND · · 

POTECTIVE ------
CASINGE/WELL j 0. 2 n/ 

·Dl.FFER.ENCE. '--='->-~--'. 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

'MPLE PARAMETERS 

SVOCS 

PEST./PCBS 

voe 

COLLECTED METHOD# 

UM18 

UW19 

UM20 

FRACTION COOE 

MS 

PRESERATIVE 

4C 

VOLUME SAMPLE BOTTLE NUMBER l 7 f," 
2· 1 L AG A B CONTROL #~ p 

INORGANICS·UNFILTERED 

INORGANICS·FILTERED 

~ATER QUALITY PARAM. 
I TDS 

TPHC 

SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

LECTRIC CONDUCTIVITY PROBE 

LOAT ACTIVATED 

• 
• 
• 

160.1 

418- 1 

THER __________ _ 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

4c 

HCL 1 4C 

HN03 pH<2 

HN03 pH<2 

4C 

H2S04 pH<2 

H2S04 pH<2 

2· 1L AG 

4·40mlAG 

1· 1L Poly 

1- 1L Poly 

1- 1L Poly 

1· 1L Poly 

2· 1L AG 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN·L!NE FILTER (!NORGANICSl 

C 

E 

K 

L 

M 

D 

F 

N 

G H 

D 
IF MS/MSD 
COLLECTED 

IF DUPUCATE 
COLLECTED 

NUMBER OF IN-LINE 
FILTERS USED: 

I 
OTHER ___________________ _ 

Notes:* PAL inorganics: ICP metals (S510), AS (S021), SE (S021), TL (S009), SB (S028), PB (S020), HG (S801). 
\.later Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 



ABB ENVIRONMENTAL SERVICES, INC. 
FILE TYPE ~ 5•'._TE ~YPE "[ 1iELL I JOB I 9144•02 I FIELD DATA RECORD• GROUNDWATER 

-C&iriJ. . ~as 
hUNBCR .. 

PROJECT I USAEC•FT. DEVENS I WEATHER LOCATION isTART) s;B(p END lhlfo I J ACTIVITY l 

15111 frl· -~-• iQJfil FIELO 
DATE I to-.3 J-,9 S" I I I SITE ID :::~: vitJ)q Sf:;4ol ~ Xij STUDY AREA ~ (AOC) 

WATER LEVEL/ WELL DATA MEASURED FROM PIO HEADSPACE READINGS WELL INTEGRITY YES NO 

WELL DEPTH FT 

[

TOP OF WELL BREATHING IO.o ppnl PROTECTIVE CASING SECURE ,~ ZONE 
WATER DEPTH 3.Y,9 FT TOP OF CASING 

it?.) ppnl 
WELL LOCKED 

WELL _L_/ WELL 
HEIGHT OF HEAD PVC WELL CAP PRESENT 
WATER COLUMN! FT/ DIAMETER a 

PROTECTIVE POTECTIVE f~ 1.68 gal/ft (4 11 well) • I 19-.V GAL/VOLl CASING STICK-UPI 1-5 FTI CASINGE/WELL I 0-3 FTI gal/ft ( well l FROM GROUND DIFFERENCE ·.o 

PURGE DATA VOLUME# 'P'.!2..~ ~~J ~r-:,..~ -S,¥-,r:-E ':~;~.j -9&.'6'-1 SAMPLE OBSERVATION 

GALLONS " fl - i q_n· :ia. ;:; i; ✓,. • ; - - ,{LEAR t;::f-,. -=Ho- 7::,7 

TEMPERATURE, deg. C 13.Z. 13.~ 13, \L 1=s. L/ l=<. 3 TURBID 
-

pH units '>-5& S:,9} 'S.S"z. >. :;-;:, c:; c;tJ . COLORED 
~ 

/1 12/. 
, 

SPECIFIC CONDUCTIVITY, umho/cm n 12:z ,, /"if:; /J_l-:U /) 12~ .. ODOR 
I-. 

0 ,,,-TURBIDITY 1 ntu If? 0 .'1 OTHER 
'-- (SEE NOTES) 

REDOX (AT COMPLETION OF PURGING) 

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERA Tl VE VOLUME SAMPLE BOTTLE NUMBER 
,-

CONTROL #_ill svocs ~I/ UM18 MS 4C 2- 1L AG A B ., ' 
PEST./PCBS 

~ 
UW19 EC 4C 2- 1L AG C 

' 
0 

voe UM20 VP HCL,4C 4· 40 ml AG E F G H 
' ' ' ' 

INORGANICS·UNFILTEREO 
~I, * N HN03 pH<2 1· 1L Poly I 

--
INORGANICS·FILTEREO ~ '/ • NF HN03 pH<2 1 • 1L Poly J 

0 
IF MS/MSD 

-- COLLECTED 
WATER QUALITY PARAM. l'l * C 4C 1 • 1L Poly K 
/ TOS 160. 1 -- IF DUPLICATE 

s H2S04 pH<2 1. 1L Poly L COLLECTED 

g --
TPHC 418.1 C H2S04 pH<2 2- 1L AG M N 

' 

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE 
-v -,, FILTERS USED: 

WATER LEVEL EQUIPMENT USED: ~ ~ DEDICATED SUBMIRSABLE PUMP (WHALE l 

I I I ,. 1, 

~ 
ELECTRIC CONDUCTIVITY PROBE. ~ [./DEDICATED TEFLON BAILER 

~ 

~ IN-LINE FILTER (INORGANICS) FLOAT ACTIVATED 
~ '--

OTHER OTHER 
'-- '--

Notes: * PAL inorganics: ICP metals (SS1D), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (S020), HG (SB01). 
Water Quality Parameters: P04 (TF27l, TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

\,:;r Yon1::{ 
. 

SAMPLERS SIGN~E 
- A , I 

I U 



ABB ENVIRONMENTAL SERVICES, INC. 
FILE TYPE ~ SITE TYPE I 

FIELD DATA RECORD· GROLNDWATER L=.J L. --~ 

WELL JOB 
NUMBER 

9144-02 1 

?JECT) USAEC·FT. DEVENS I WEATHER ]).11]~) ~11(\dyjsos ~g;~~:~~ ,..IS-TA-RT_O_a:?.-,,--1-:?--E-ND-,5=--</..,..:s-----,-I 

l%tAM·-m·-b§lA+ ~~!~~ ~sl#b1&]4.LiJ DATE I /(-/-9S": I ST~~6c~REA I s~ SITE 10 

WATER LEVEL/ WELL DATA MEASURED FROM 

WELL DEPTH r------F--IT ~ TOP OF WELL 

WATER DEPTH 3.0 FT LJ TOP OF CASING 

HEIGHT OF WELL l J \' 
WATER COLUMN! FT! DIAMETER= _l_ 

&{' 1.68 gal/ft (4 11 welt) - I '7'i fl GAL/VOLi tJ: __ gal/ft ( well) - CJ,!,._(? 

PURGE DATA 

TEMPERATURE, deg. C 

pH units 

VOLUME # 

GALLONS 

SPECIFIC CON0UCT!V!TY, umho/cm 

TURB IO I TY I ntu 

REDOX (AT COMPLETION OF PURGING) 

WELL INTEGRITY YES NO P!D HEADSPACE READINGS 

BREATHING I 0-0 ppnl 
ZONE 

PROTECTIVE CASING SECURE 

..--;::i°::;;;:;,;1~ WELL LOCKED 
WELL t).~e pp~ 
HEAD ~-----~ _, PVC WELL CAP PRESENT 

PROTECTIVE f, :I ~ POTECTIVE 
CASING STICK-UPI {) 3 FTI CAS!NGE/WELL 
FROM GROUND , ... · -OLFFE.R.E.NCE 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

'MPLE PARAMETERS COLLECTED METHOD# FRACTION COOE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

svocs 

PEST ./PCBS 

voe 

!N0RGAN!CS·UNF!LTERED 

INORGANICS-FILTERED 

WATER QUALITY PARAM. 
/ TDS 

UM18 

UW19 

UM20 

160.1 

TPHC ~ 418. 1 

SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

ECTR!C CONDUCTIVITY PROBE 

OAT ACTIVATED 
HER _________ _ 

MS 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

4C 2- 1L AG 

4C 2- 1L AG 

HCL,4C 4- 40 ml AG 

HN03 pH<2 1- 1L Poly 

HN03 pH<2 1- 1L Poly 

4C 1. 1L Poly 

H2S04 pH<2 1. 1L Poly 

H2S04 pH<2 2· 1L AG 

DEDICATED SUBM!RSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

!N·L!NE FILTER (!N0RGAN!CS) 

A 

C 

E 

J 

K 

L 

M 

B CONTROL # )'i'.,I 

D 

F G H 

~ 
IF MS/MSD 
COLLECTED 

IF DUPLICATE 
COLLECTED 

N 

NUMBER OF !N·L!NE 
FILTERS USED: 

t 
OTHER __________________ _ 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE I WELL JOB 9144·02 

NUMBER 

PROJECT I USAEC·FT. DEVENS I WEATHER!.;.e:::.!:~;?J,"'-!--1JL..ID~➔-'9)~~ LOCATION lsTART O~ 
ACTIVITY • 

END //SS-:/ 
SITE ID lS'.fiV11··[2]8··~ 

MEASURED FROM WATER LEVEL/ WELL DATA 

WELL DEPTH FT 

WATER DEPTH 3.lP(_ FT ff::
OP OF WELL 

OP OF CASING 

y <I WELL 
DIAMETER = 

HEIGHT OF 
WATER COLUMN) FTI 

~ 1.68 gal/ft (4" well) = I c:,t/ -,_ GAL/VOL I 1::K gal/ft ( well) ~~,::,~L-·-..,~---~-

PURGE DATA 

TEMPERATURE, deg. C 

pH uni ts 

TURB IO ITY I ntu 

VOLUME# 

GALLONS 

REOOX (AT COMPLETION OF PURGING) 

DATE 

PIO HEADSPACE REAO!NGS 

BREATHING I oo pp,11 ZONE 

/fJD ppnl WELL 
HEAD 

WELL !NTEGR !TY 

STUDY AREA 
(AOC) 

PROTECTIVE CASING SECURE 

WELL LOCKED 

PVC WELL CAP PRESENT 

POTECT!VE 
CAS!NGE/WELL 
0 lfFEREJ,jCE 

I s:r- I 
YES NO 

r~ 
SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

SAMPLE PARAMETERS COLLECTED METHOD# FRACTION COOE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

svocs 

PEST./PCBS 

voe 

INORGAN!CS·UNFILTERED 

INORGAN!CS·FILTEREO 

~ATER QUALITY PARAM. 
/ TDS 

TPHC 

SAMPLING EQUIPMENT 

WA R LEVEL EQUIPMENT USED: 

ELECTRIC CONOUCTIVITY PROBE 

FLOAT ACTIVATED 

UM18 

UW19 

UM20 

• 

• 

• 
160.1 

418.1 

OTHER __________ _ 

MS 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

i 

4C 2· 1L AG A B CONTROL #__lb ,'/"' --~--
4C 2· 1L AG 

HCL,4C 4- 40 ml AG 

HN03 pH<2 1 • 1L Poly 

HND3 pH<2 1· 1L Poly 

4C 1 • 1L Poly 

H2S04 pH<2 1. 1L Poly 

H2S04 pH<Z 2· 1L AG 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

!N·L!NE FILTER (INORGANICS) 

C 

E 

J 

K 

L 

M 

D 

F G H 

B 
IF MS/MSD 
COLLECTED 

IF DUPL[CATE 
COLLECTED 

N 

NUMBER OF IN·LINE 
FILTERS USED: 

OTHER ___________________ _ 

Notes:* PAL inorganics: ICP metals ($S10), AS (S021), SE (S021), TL (S009), SB (S028), PB (S020), HG (S801). 
Water Quality Parameters:. P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160,2), ALK (301.0), HARDNESS. 

SAMPLERS SIGNATU 



ABB ENVIRONMENTAL SERVICES, INC. 
FILE TYPE ~ SITE TYPE I YELL 

FIELD DATA RECORD - GROUNDYATER L.:::_j -
JOB 
NUMBER 

9144-021 

'oJEcT I usAEc-FT. oEvENs I WEATHER-~~ c..hvd'.j 7 4Ds 

SITE JD KSBIM--~--blzJ¼' ~ili0Mx1GBk?bJXI] 
LOCATION !START 0900 END 
ACTIVITY - - ,037 -I 

YATER LEVEL/ YELL DATA MEASURED FROM 

YELL DEPTH 33_38, FT 

[

TOP OF YELL 

YATER DEPTH zt,,. 95' FT TOP OF CASING 

HEIGHT OF 
YATER COLUMNI &,43 FTI 

~~ 1.68 gal/ft (4 11 well) = 
gal/ft ( 

PURGE DATA 

TEMPERATURE, deg. C 

pH uni ts 

well) 

VOLUME # 

GALLONS 

YELL 
DIAMETER= 

l'-1.o 

REDOX (AT COMPLETION OF PURGING) "'1 

t./ I/ 

GAL/VOLi 

PIO HEAOSPACE READINGS 

BREATHING I o.o P>'"I 
ZONE 

I 0- c7 P,<TII YELL 
HEAD 

PROTECTIVE 
CASING STICK-UPI '"L,s FROM GROUND 

YELL INTEGRITY YES NO 

PROTECTIVE CASING SECURE 

l~ YELL LOCKED 

PVC YELL CAP PRESENT 

FTI 

POTECTIVE 
,I FTI CASINGE/YELL (}. 3 DIFFERENCE 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

\MPLE PARAMETERS COLLE TED METHOD# 

UM18 

UY19 

UM20 

FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

SVOCS 

PEST ./PCBS 

voe 

JNORGANICS-UNFJLTERED 

JNORGANICS-FJLTEREO 

~ATER QUALITY PARAM. 
/ TDS 

TPHC 

SAMPLING EQUIPMENT 

YATER LEVEL EQUIPMENT USED: 

ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 

* 

• 

* 
160.1 

418. 1 

OTHER __________ _ 

MS 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

4C 2- 1L AG 

4C 2- 1L AG 

HCL,4C 4- 40 ml AG 

HN03 pH<2 1- 1L Poly 

HN03 pH<2 1- 1L Poly 

4C 1- 1L Poly 

H2S04 pH<2 1 • 1L Poly 

H2S04 pH<2 2· 1L AG 

DEDICATED SUBMJRSABLE PUMP (YHALE) 

DEDICATED TEFLON BAILER 

IN·LINE FILTER (INORGANICS) 

A 

C 

E 

J 

K 

L 

M 

B CONTROL# /0:5 
D 

F G H 

~ 
IF MS/MSD 
COLLECTED 

IF DUPLICATE 
COLLECTED 

N 

NUMBER OF IN-LINE 
FILTERS USED: 

OTHER __________________ _ 

Notes:* PAL inorganics: ICP metals ($S10), AS (SD21), SE (SD21), TL (SD09), SB (5D28), PB (S020), HG (S801). 
Yater Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

SAMPLERS SIGNATURE 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 

WATER LEVEL/ WELL DATA MEASURED FROM 

WELL DEPTH 

WATER DEPTH gTOP OF WELL 

TOP OF CASING 

HEIGHT OF ,----,-,--, 
WATER COLUMN I (g -1-1-- FT I 
1iif'x 1.68 gal/ft (411 well) = D~ __ gal/ft ( well) 

PURGE DATA 

TEMPERATURE, deg. C 

pH units 

TURBIDITY I ntu 

VOLUME # 

GALLONS 

WELL 
DIAMETER= 

REDOX (AT COMPLETION OF PURGING) 

y ,, 
GAL/VOLi 

JOB 9144·D2 
NUMBER '-----' 

PID HEADSPACE READINGS WELL INTEGRITY YES NO 

BREATHING I o.o ppnl PROTECTIVE CASING SECURE 

" 
ZONE 

I ao ppnl 

WELL LOCKED 
WELL 
HEAD PVC WELL CAP PRESENT 

PROTECTIVE ,------, 
CASING STICK-UPI -z_,3 n/ 
FROM GROUND ~---~-~-

POTECTIVE 
CASINGE/WELL 
DIFFERENCE ..I 0.2., n/ 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE PRESERAT I VE VOLUME SAMPLE BOTTLE NUMBER 

svocs 

PEST./PCBS 

voe 

INORGANICS-UNFILTERED 

INORGANICS·FILTERED 

WATER QUALITY PARAM. 
/ TDS 

TPHC Rf 
SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 

UM18 

UW19 

UM20 

* 

* 

* 
160.1 

418.1 

OTHER _________ _ 

MS 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

4C 2- 1L AG 

4C 2- 1L AG 

HCL,4C 4- 40 ml AG 

HN03 pH<2 1- 1L Poly 

HN03 pH<2 1- 1L Poly 

4C 1- 1L Poly 

H2S04 pH<2 1- 1L Poly 

H2S04 pH<2 2· 1L AG 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN-LINE FILTER (INORGANICS) 

A 

C 

E 

J 

K 

L 

M. 

B 

D 

F 

N 

' ' 
CONTROL # ( {.,5'i 

(P'f' ~q 
G H 

@
IF MS/MSD 
COLLECTED 

IF DUPLICATE 
COLLECTED 

NUMBER OF IN-LINE 
FILTERS USED: 

OTHER __________________ _ 

Notes:* PAL inorganics: ICP metals (5S10), AS (S021), SE (5D21), Tl (S009), SB (S028), PB (S020), HG (S801). 
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

SAMPLERS SIGNATUR 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE I WELL JOB I 9144-D2 

NUMBER · 

PROJECT I usAEC·FT. DEVENS I WEATHER _c,l.!o;i=="-'-' j...) "'w"'' .... ,:...n"',1"~"''1-+;...J1"'0'--'-'·~=--- LOCATION I START ii 4') END 1330 
ACTIVITY'--·-----"'--------' 

~~~~~i IMIP I 511 g I l'i-1 aj DATE 2113 l:i't; I STUDY AREA I SA 57 
(AOC) · 

WATER LEVEL/ WELL DATA MEASURED FROM 

FT 

B 
TOP Of WELL 

TOP OF CASING 

HEIGHT Of 
WATER COLUMN 

B~ 1.68 gal/ft (4 11 well) 
gal/ft ( 

PURGE DATA 

TEMPERATURE, deg. C 

pH units 

SPECIFIC CONDUCT!V 

TURBI ntu 

wet l) 

VOLUME # 

GALLONS 

WELL 
IAMETER = 

REDOX (AT COMPLETION Of PURGING) 

PIO HEADSPACE READINGS 

BREATHING ppnl 
ZONE 

ppnl WELL 
HEAD 

SAMPLE PARAMETERS COLLECTED METHOD# FRACTION CODE PRESERATIVE 

svocs UM18 MS 4C 

PEST./PCBS UW19 EC 4C 

voe UM20 VP HCL,4C 

INORGANICS-UNFILTERED * N HN03 pH<2 

INORGANICS-FILTERED * NF HN03 pH<2 

WATER QUALITY PARAM. * C 4C 
/ TDS 160. 1 

s H2S04 pH<2 

TPHC ~ 418, 1 C H2S04 pH<2 

LING EQUIPMENT PURGING SAMPLING 

WATER LEVEL EQUIPMEN 

~ 
ELECTRIC CONDUCTIVITY PROBE ( 

FLOAT ACTIVATED 

OTHER OTHER 

WELL INTEGR !TY 

PROTECTIVE CASING SECURE 

WELL LOCKED 

PVC WELL CAP 

VOLUME 

2· 1L AG 

2· 1L AG 

4· 40 ml AG 

1· 1L Poly 

1- 1L Poly 

1. 1L Poly 

1 • 1L Poly 

1. 1 L Poly 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

DOOR 

OTHER 
(SEE NOTES) 

SAMPLE BOTTLE NUMBER 

A B CONTROL #L./':)-i; 

C 0 

E f G H 

J 

~ 
If MS/MSD 
COLLECTED 

K 
If DUPLICATE 

L COLLECTED 

M N 

f IN-LINE 
FILTERS USED: 

Notes:* PAL inorganics: ICP metals (SS10), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD , B01). 
Water Quality Parameters: P04 (Tf27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

SAMPLERS SIGNATURE 



"' cii 
Cl 

~ 
<l) 

> 
"' ...J 
~ 
<l) 

cii 
3: 

C: 
.2 
cii 
C: ., 
E. 
::, 
c., 
0 

Cl 
C: ., 
E 
.2-
::, 
C" 
w 

"' cii 
Cl 
.!!1 
Cl) 

2:-

"' c:: 
<( 

32 ., 
u:: 

GROUNDWATER FIELD SMJPLEDATA RECORD 

Study Araa:_-=-,S47'-f=~5~1~-----
Date: ___ ~"'-'-'/ l..:..?-.._(:(...,6"-------

Signatura of Sampler:_..,N:i<~_,_,_/~S~M~i~--

We!IDopt11 3(, f Ft __ Top of Well 
__ Top ot Protective 

Casing 

Woll Riser Stick-up 1.JiFL 
(from grouno) 

P,otec:ive~ 0.3'2i,t 
Casing/Well Difference 

Protective -2..J_FL 
Casing 

Wej(Locked?: 
_!/_Yes 

No 

Weil Dia. _L.._2 inc:, 
_-.,----_, inch 

6 inc:, 

Waw Love! Equip. Used: ('.takf'n -.:l 1 tl-l<i 
L E!ect. Cond. Probe • 

Float Activated 
- Press. Transducer 

_. 16 GaVFt (2 in.) [ 13, s- G.Woi Wed Integrity: No 
Heignt ot We.r ~lumn 

. Ft 
X _.65 GaVFL (4 in.) • 

1.~4~aVFL {6 in.) 
il)=VFt i:f.in.) 

pyrg!nQ/Samoling =;:;uipman1 Used: 

(✓ If Used For) 
Purg:ng Samofing 

1 

Pens:a!tic Pumo 
Suomersible Pump 
Bailer 
PVC.'Silia:Jn Tubing 
TeflorJSilicon Tubing 
Airiilt 
Hand P..."mp 
In-line Fiiter 
Pres.s/Vac Filter 

w" at~ f"-4" F 

70 Total Gal Purged 

Ecuioment ID 

Prot. CaS1ng SecJre 
Concrete Co1lar Intact 
Ctt:er _____ _ 

pecontamin3tfon Fluids Used: 

(✓ All Tr.a: Aooly ar !.::ication) 
__ Memano1 ( rnC°I..) 

25% Me~ar.oV75"/,. ASTM Type II wac~ 
--Deionized Wa1er 
--L1au1nox Saiuaon 
__ Hexane 
_J_ HN03J0,1. Water Solu11on 
_y_ Pota.o!e Wale!' 

None 

Sampie Observaaons: 
AmbientAirVOC ~ppm WellMoulh~ppm Fieid Data CoUeaed_ln-line Turbid Clear 

,,;-i +i o:.llL1 
_Ciouay ivrb.,d J 

In Container Coloreo Odor 

Purge Data @ I~ Gal.@ 2-i Gal.@ '-1-:l- GaJ.@ ~r6 Gal@ 70 Gal. 

Temperature, Deg. C 

~ ~ fl -f1 (1 . .2. 
~ pH, units 1- !;: .s,~ 

Specific Conductivit'f ii~- I) f 
(umhOs/cm.@ 25 Deg. C.) 
Oxida.con - Reduction, +I• mv 1i (fl, 
Dis.solved Oxygen. ppm r.ll Q ];, ~ :/.,:, :::i~ 2, 

.. •.· D 

~ Analytical Parameter Sample Bo~e IDs @ 
~i---------------------------,-------=---=--===----:-

.,/ If Field Preservation Volume .,/If Sample 
Filtered Method Required Collected 

l l i~~a i:: =i=; ~; _H 
a: "' fnorganics ~/ ~' ---1 - -

HCL 4040 ml 4 -- AOC 2· Uter AG 
AOC 1-1 liter AG 1± -:;;= HNOl :l· 1 liler P 

§ i ~~05Ne$ :£1=:~ ~~ ==~ == 
''§] TOC • I I I 

4"C 2-1 liler AG 
i7' H,SO, 2• 1 lilet AG 

~ ]. Nitrate ==, ===I ==I=== 

0 £ Notes: 

H,SO, 1•21iterP 
H,S0, 1· 2 liter P 

U: -----------------
.S:?~ 
C. 
E 
"' CJ) 

02021590 m 

✓ ~ K L 

ABB Environmental Services, Inc. 



"' ca 
0 

GKOUNDWATERFIELDSAMPl.EDATARECORD 
Project: USA THAMA • Fort Devens 

Project Number: Gll'-14,0~ 
Sample Location ID: 57M~ q5-Q~ . .)( 
Time: Start: 14 ! 5 End: I 630 

Weil 0.plll ~6, S° Fl / Top of Well 

Study Area:_""'",l,S-!!''AC!..-...:;5;..7~,,_,--
Date: __ ,:,.J."-'/ t@"c::..o.@c..L.-,!,'l 34,f--'q...,.6'----

Signature of Sampler: /'fR., ( S !VI 
j Measured 

Histt:mcal __ Top of Proted:ive 
Casing 

Well Re Stici<-up l ,'l Ht 
(from grouna) 

Protectiv_-0,lIBFt 
Casing/Well Difference 

Protective a, 4 i' Fl 
CaSJng 

~ we/Material: 
.!/_PVC _ss 

wfLccked?: 
__ Yes 

Well Dia. . /2 !ndi 
y,inch 

6 inch 

WaCJlr Level Equip. Usad: (fak<Y) -ajl ~ 
.1_ Elect. C<:lnd. Probe . 

"' > 
"' --' 

C: 
0 
-~ 

'E 
"' E 
::, 

Height of WJlJ~lumn 
.:61.t::]__Ft 

No 

_.t6GaVFt(2in.) [ I 5°, I GaWol 
X _.65 Ge.VFt (4 in.) • 

-+.t.5GaVFt(6in.) 7c 
:t....!•~GaVFl (!:jJn.) ...,:_::J::..__TocaJ Gel Purged 

purgjog!Sampling E;;uipmoqt Usad: 

(✓ If Used For) 
Pur1;mg Sampling Ecuipment ID 

Float AdVated 
- Prttss. Transducer 

Wed !ntegrit'{: 
Prot. Casmg Secure 
Concrete Collar Intact 
Other _____ _ 

Qacontamination Fluids Used: 

I ✓ AU Thal Apply at L:Jcation) 
_Meinano1 (1CC%) 

No 

"' 0 

Pens::altic Pump 
Sucmersible Pump 
Bader 

__ 25% Meo,anoV75% ASTM Type II wace:-

0 
'E 
"' E 

_g. 
::, 
C'" 
w 

"' oi 
0 
.!!! 
"' .2:-

"' C: 
<: 
:!2 
-~ u. 

PVC'Siiicon Tubing 
TefforvSilico:, Tubing 
Airii!t 
Hand P..imp 
In-line Filter 
Press.Nae Filter 

wha.le pu.i,,,f 

AmtientAirVOC ~ppm Weil Mouth ~ppm 

Oe1on1zed Wa1er = Liauinox Soiunon 
__ Hexane 
_..;.. HN03JO.I. Water Solution 
....)/_ Potao!e Water 

Field Data Collected_ln.Jine 
_ln Container 

None 

Sampie Observations: 
Turbid Clear _ Clouoy 

- Colored Odor 

Purge Data lS: Gal.@_,.._ GaL@ 3~ Gal.@ 45" GaL@ 60 Gal. 

Temperature. Deg. C ~

1 

• •• 
pH, units 
Specific Conductivity 
(umno.stcm.@ 25 Deg. C.J 
Oxidaaon • Reduction, +/- mv 
Oissoived Oxygen, ppm ;:/ > 36 

i l.O 
>'·z: 
I •1 

I I. ) il-1-
,f~l ;z'.y' ~ 
'j..3 ?ff 

·7.S

//./:, 
5,'} 
i z.(.:, 

"' -'I 
-ru-r..i..~•Q.W-l<.J.:l;;.1--'s!.!J;!,ii:.,l_..;;],..!. _____ .,.1..,_ ____ .... ~-----I.J.-------'~--.... --0 " 

,, 
"' '&; Analytical Parametef ✓ If Sample ✓ If Field ?reservation Volume Sample Bo~e !Os 

E Collec-.ed a,~-----....:..::=:._--==--...:.::==--....::::.~::_-------~=::::....-e--.:J VOA c, F ,5 ,1-l 
Filtered Method Required 

4040 ml 

g ! ~~~a =E:; ~; ==;== 
C: .!1 lnorganies Z __z_, ---' - -
c: ~ Explosives --:,:-1

1 
-a-

1
1 -_

1
1 -_-

HCL 
<OC 2· fiter AG 

± 40C 1-1 liter AG 
HN0, 3• 1 lilerP 
4-C 2• 1 liter AG 

2 i ~ 7 ~~ o - TOC ___ , ___ , ___ , -·--
H,50, 2· 1 titer AG 
H2SO, 1•21iterP 

.S2 ~ Nitrate ---1 ---1 ___ I --

8 ~ Notes:____________________ 7 H,50, 1•21iterP 

"' ' i5.. -
E 
"' (/) 

H:.0 
GW,ol 

92021590 u1 ABB Environmental Sarvicas, Inc, 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD· GROUNDWATER 
FILE TYPE ~ SITE TYPE WELL JOB I 9144·02 

NUMBER · 

PROJECT USAEC· FT. DEVENS I WEATHER _..;:s'-'n'--'--o_t-c...\..J.+. _~c_l.._o_•-=.:; _____ _ LOCATION I START 
ACTIVITY ~-------------..J 

ENO \300 

WATER LEVEL/ WELL DATA MEASURED FROM 

FT 

FT 

D TOP OF WELL 

D TOP OF CASING 

HEIGHT OF 
WATER COLUMN FT 

Bx 1.68 gal/ft (4" well) = 
x __ gal/ft ( well) 

PURGE DATA 

TEMPERATURE, deg. C 

pH units 

TURBIDITY' ntu 

VOLUME # 

GALLONS 

o/cm 

WELL 
DIAMETER= 

REDOX (ATC MPLETION OF PURGING) 

STUDY AREA , _S_A_;_:5:_7_:___JI ( 
(AOC) - · 

PIO HEADSPACE READINGS WELL INTEGRITY YES NO 

BREATHING 
ZONE 

PROTECTIVE CASING SECURE 

~---- WELL LOCKED 

~~;~ ppml ~CAP PRESENT 

PROTECTIVE ~ POTECTIVE 
CASING STICK·Ut' FTI CASINGE/WELL 
FROM GR~'-------' DIFFERENCE 

SAMPLE OBSERVATION 

CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 
(SEE NOTES) 

SAMPLE PARAMETERS COLLECTED METHOD # "FRACTION CODE PRESERATIVE VOLUME SAMPLE 

svocs UM18 

PEST./PCBS UW19 

voe UM20 

INORGANICS·UNFILTEREO • 
INORGANICS·FILTERED • 
WATER QUALi TY PARAM. • 
I TDS 160 .1 

TPHC i 418. 1 

SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

~ 
ELECTRIC CONDUCTIVITY PROBE 

FLOAT ACTIVATED 

OTHER __________ _ 

MS 4C 2· 1L AG A B CON TR 

EC 4C 2· 1L AG C D 

VP HCL,4C 4· 40 ml AG E F G H 

N HN03 pH<2 1. 1 L Poly 

NF HN03 pH<2 1 • 1L Poly 

C 4C 1 • 1L Poly 

s H2S04 pH<2 1 • 1L Poly 

J 

~ 
IF MS/MSD 
COLLECTED 

K 
IF DUPLICATE 

L COLLECTED 

C H2S04 pH<2 1- 1L Poly M N 

PURGING SAMPLING N R OF IN-LINE 
FILTERS USED: 

DEDICATED SUBMIRSABLE 
' 

OED! I I 
INORGAN I CS) 

, AS (SD21), SE (SD21), TL (S009), SB (SD28), PB (S020), HG (SB01). Notes:* PAL inorganics: ICP metals 
Water Quality Parameter-. (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARONESS. 

DL.tf U.c~J of: 57 M-9 S"- t/:,)(. ( M 'I-.. 5103 "/,..7--J 

SAMPLERS SIGNATURE ff ()J\'1.C 



\ 
\ 

"' ;;; 
Cl 

GRdUNDWATERFIELD SAMPLE DATA RECORD 

Projec:: USA THAMA • Fort Devens 

Project Number: C/ l 44, O?-
Sample Location ID: 57M-q5-b,e')( 
Time: Start: · l (Iv End: I 3 ~ OQ 

Srudy Area:.....,,...,;f;,'JiL),:..,,,.;5,,_7_,_ _____ _ 

Date: _ ___:?;..._/.:..,14/-1-9U<◊C------

Signarure of Sampler: _.wf:Oswo,.1../~, Jc,.,,_/ __ _ 

Weil Oeptn i9S FL Top of Well _Measured 
_Historical __ Top of Proteciive 

Casing 

Well Rise< Stici<-op 2, 03 FL 
(from grouno) 

P,ocective -0, 37FL 
Casing/Well Difference 

Protective (l,l.J:!: FL 
Casing 

I we1/Ma1eriaJ: 
.L_PVC 

W#Locked?: 
..Y_Yes 

Well Dia. -f-2 incn 
..lL_4ineh 
__ 6inch 

~ Wa;e, Level Equip. Used: E\,:t\:'.en ;tj f:l.fl~ 
~le-ct. Cond. Probe 

"' iG 
-' 
;;; 
;;; 
3: 

C: 
.Q 
;;; 
E 
(C 

E. 
::, 
0 
0 
Cl 
E 
"' E 
.& 
:::, 
C' w 

"" ;;; 

Heignt ot WJ!lec..&Qlumn 
.':L..l..L Ft 

ss 

_.16 GaVFt (2 in.) [ 
X _.65 Gal/Ft (4 in.} • 

...;'... 1.5 GaUFL (6jn.) 

.:LJ,§{;aUFL (ciln.) 

No 

purc;inwsampling =;;;uipm,mt Usad: 

(✓ If Used For) 
Pur~mg Sampling 

t 
t:.. 
t:. 

Pens:atcic Pump 
Sucmersible Pump 
Baiier 
PVC:Silicon Tubing 
TeflorJSilicon Tubing 
Airlift 
Hand Pump 
In-line Filter 
Pre,ss/1/p.c Filter 
vJ 1,cue r Ll.ti,,,f 

E_cuipment 10 

Tota! Gal Purged 

_ Float Activated 
-+ Press. Transducer , • 
_y__ ORS phase. 1 0 cu <.a::l:!:,r' 

f'i"Jce, 
Weil Integrity: 
Pror. Casing Sec-Jre 
Concrete Collar Ima.ct 
Other _____ _ 

1- No 

Qecontamination Fluids Used: 

( ✓ All That Apoly a: Location) 
__ Metl'lanoI (;CC¾) 
_ 25% MethanoV75% ASTM Type If war~ 
__ Deionizec Water 
__ l1quinox Soiuoon 

Hexane 
/ HNOl/0.l. Water Solu11on 
JZ: Pota0le Water 

None 

C>RP 
.::- i I 

_ Ambient Air voe ~ppm Well Mouth b k'.j opm 
.Sampie Obs.erva~s: • / 

Field Daia Collected__[fn-line Turoid Clear V C!ousr 
..!/_ In Container = Color ea _ Odor lofd ,fil,f.f) \ Cl 

P'.l!'ge Data 

Temperan:re. Deg. C 
?H. unirs 

@ _ _,Q.,__Gal. @___,_1-"'(,_Gal.@ --=.,3.;c'l,c__GaJ.@ Gal @ _!,Ll __ Gal. &u ' .!!l 
"' >, 

'" C: 
c:: 
"Cl 
-a; 
i1: 

Si,ecific Conducl:Mty' 
(umhoslc:n.@ 2S Deg. C.) 
C:ridaoon • Reduction, +/• mv 
Dissolved Oxygen, ppm 

6-l 
c,e 

5'., t 
,,:,, ,;, 
-1-.:: ... -.J 
?e·· 

/;:/ 'f 
, 'l::f 

-----T~Y='~""~-'-------~•...:.•~•~v:.:;•~~;...--..:::.'-"2~~"-'•~~'l--~'--''~-------'-'~1u·«...,·~-1:..:.1;...-~-~1,;,;~~0=-~:..,.___,_r ·~ 

I 
(: 

U) -a d .: r--"; ,.,'J/1 
'E Atialytical Parameter ✓ lf Field Pr1tservation Volume ✓ If Samole Sample Sor.!e IDs - ·1- 1 ::)

0
, ,..: "1 E Filtered Metnod Required Couec-.ed \ f C:Ji './ 

cc~--------------------..------,.---.:c:---"-,,,,...;:=,.,.,,r-
·E1 Ji VOA HCL 4040 ml 4, ~--: I __6_:_::-1 .1L 
C° fi SVOA 40C 2· riter AG -f,t-' I ___ I __ 
Ill .S PesVPC3 --=c_ 4CC 1•1 literAG -,--,' • J"r-

1
1 -_·-_ 

a: .!? lnorganics 4.::.. HNO, 3· 1 liter P -4-- J----
§ ~ ~cH!osives 4-C 2· 1 liter AG -rt--', --r+-~ __ II __ _ 
·- ,: H,SO, 2· 1 ll<et AG .f -""- ....DL_ 
!) ... Toe -- H2SO, 1-2!iterP / I I 

~ ~ Nitrate H
1
SO, 1- 2 liter P ===I ===I ===1 == 

8 ~ Noles: ___,t--C/'!ao.~. ~fu~.,!-l('t'_4'~.il/\",O.{:...~~U,;:e:,rcuf'i-1<-r _ 
"' , {J5-D u.1,cln'±: rr0,.,t _2 
C. -
E 
"' Cl) 

92021590 u) 

I 



GR0UNDWA'IERFIELDSAMPLEDATARECORD 
Project: USATHAMA • Fort Devens 

Project Number: 'f ti..fiJ.. 0:).. 
Study Area: ~A 357 
Date: ?,h :/C: 

Sample Location ID: 51M-96-ol./-A 
Time: Start: Q5l7Q End: SJ'j;f½ Signature of Sampler: __ l.JNR_,_(.,.J_.,.;...\ __ 

"' tti 
Cl 

a; 
~ 
a; 
> 
QJ 

....I 
~ 

Ql 

tti ;: 

c:: 
.Q 
;;; 
C: 
Ql 

E. 
:::, 
(.) 
0 
Cl 
C: 
Ql 
E 

.Q. 
:::, 
cw 

"' tti 
Cl 

"' ·;;; 
~ 

"' c:: 
<t 
32 
"' u:: 

Wdl Depltl j3,;).. Fl Measured 
_Historical 

/ Top of Well 
__ Top of Protective 

Casing 

Oep!h xi Water J.15FL We,i'Material: 
_:LPVC 
_ss 

We!v'Locked?: 
_V_v., 

Heignt of W~to C~n 
' ,~ Fl 

_.16 Gal/Ft (2 !n.} 
X _.65 Gal/Ft (4 in.) • 

--t-: 1.5 GaVFt. (Sin.) 
.Y'..J.~GaVFt. i:{:.in.} 

purgjog(Sampling =;;;uipmont Used: 

{✓ Jf Used For) 
Pur;:r.g Sampling 

t. 

.f 

1:.. 
t:. 

Pens:altic Pump 
Suomel'Slole Pump 
Baiier 
PVC.'Siiicon Tubing 
TeflorJSilicon Tubing 
Airiilt 
Hana Ptimp 
!n..line Fiiter 
Press..Vac Filter 

w1->we Pw-<lf 

No 

i:cuipment ID 

Well Riser Slick-up 0, 8>() Fl 
(lrom grouna) --

Well Dia. __L2 inc."! 
_\/_4inch 
__ 6incii 

P:-otecnve-Oi-{C\:t 
CaS1n91-Well Difference 

. '.,. 
Protective _/_, _,....,_Fl 
Casing 

Warer Level Eoulp. Usad{-io.l:'.et) ;J./P-/'li; 
Elect. Cond. Probe 
Floac Activated 

- Press. Transducer 1 -Z o g,s r ha ~e , r.d. lcct.+o.( 

No 

Qoc9n13minaticn Fluids Uggd: 

( ✓ All Tr.at A0::1y a: [.~cation) 
__ MetnanoI (:CC':'.,) 
__ 25¾ Memar.oV75¾ ASTM Type II wat~ 
__ DerontZed Water 

L1au1r.ox SoIu:ion 
__ Hexane 
-..J-HN03tO.I. Water Solutton 
..:J__Potacle Water 

None 

Fletd Data Collected _L In-line 
Sampie_Observa~s: 

_ Tumid _ Clear _C!ouay 

Purge Oata 

Temperawre. Deg. C 
pH. units 
Specific Conductivit'f 
{umhas/cm.@ 25 Deg. C.) 
Oxidacon • Reduction, +/• rm 
Ois.soi'Yed Oxygen, ppm 

<1 .,.~ --X::.tn Container 

0 =~~ @_"'-__ Gal. @-=._..__.Gal.@ ..::i:!!2.=c...:.:::<>ru .. @ 

6.: 

. ., 

Co!oreo Odor 

,5'-f Gal. @ 1;)... Gal. 

&h-
8f~. 

g,o 
,,,. a 3 

,) 

'E Analytical Parameter ✓ If Field Preservation Volume ✓ II Sample Sample aor:e !Os ~\---,, I. ) I r- ~ 
a, Filtered Method Required Collected \ / \.{" .J )fJ ,t; V 
~ f _V_O_A _________ HC_L _____ ,O_<O_m_l ____ :.;z_,-----=t:_-li,--,---C,=--,-"='e==,-J -.-~,-,1+-t;-- Uk; ~:, 

-~ l ~~3 -/- ~ ~:~:~::G ~ ±; F; ==; == 
CC ~ lnorganics ...:L_ HNO, 3- 1 liter P 3.i::.... "':::::t;--1 ~) ___ , __ _ 
c: ~ Explosives 4-C 2- 1 liter AG _ ~' I I 

. .Qi TPH ~so. 2-1!iterAG L ~/~/==!== 
Q... TOC HiSO, 1-2!iterP ___ 1 ___ 1 ___ 1 _. __ 

~ ~ Nitrate H,SO, 1· 2 liter P ___ 1 ___ 1 ___ 1 __ 

8 ~ Noles:________________ -;/ ./-kc (< 
ai~ Qua~ 
C. 

L 

E 
ca 

Cl) 

92021590 ID 

r'UY;f 1-i ·i-0 

tu.fl:> 1 c.li+J 
ti..ta cl space =- b \(~~ 
fut' L.v'ZJ'!'\::0;_~•1 ~ J 

✓ 

ASS Environmental Services, Inc. 



ABB ENVIRONMENTAL SERVICES, INC. 

FIELD DATA RECORD GRC"'IDWATER - u. 
FILE TYPE G SITE_JYPE JOB 9144-02 I l 

NUMBER ' ' 

PROJECT I USAEC·FT. DEVENS I WEATHER Ov'fr,n* 5no,v 2-D'"'-:., LOCATION [sTART oi:4D END ,. ~., fJ I 
ACTIVITY t: .,. i:" 

~ .. 
t5"17ltv1l--lcii:;l--lolt\ !Bl 

FIELD 

Mitlsrr lolqlslzj I 2 / I'-/ /C/(, I I I 
1
SITE ID SA.'i'IPLE DATE STUDY AREA SA-57 NUMBER (AOC) 

WATER LEVEL/ WELL DATA MEASURED 'FROM PIO HEADSPACE READINGS \.JELL INTEGRITY YES NO 

WELL DEPTH 3 , O-'" FT 

[

TOP OF WELL BREATHING lb~ Pe'TII PROTECTIVE CASING SECURE 

I~ I, - ZONE 
WATER DEPTH '3.56 FT TOP OF CASING 

I bkf:l Pe'TI I 
WELL LOCKED 

WELL 
HEIGHT OF WELL l-1 ,, HEAD PVC WELL CAP PRESENT 
WATER COLUMN I a 1. L-!1-f FT I DIAMETER = 

I 
GAL/VOLi 

PROTECT IVE 

FTI 
POTECTIVE 

[ -O,i7 FT! ~
x 1,68 gal/ft (4 11 well) = 1-16-1 CASING STICK-UPI :i_, I± CAS INGE/WELL 
x __ gal/Tt ( \.lell) FROM GROUND DIFFERENCE 

PURGE DATA VOLUME # ·- I ?. 3 ;.j 5 SAMPLE OBSERVAT[ON 

4-b I 9'J.. I 33' i'64 .130 1 -v 
GALLONS 0 ~ 

CLEAR 

TEMPERATURE, deg. C s:=i 11 II 10.t.. lu.7 ff ;'\ TURBID 
'-

pH uni ts 4-.6 Lf,9 - 07., i ':>,..., I s::o 'i .q ' COLORED >, . 
'-

SPECIFIC CONDUCTIVITY, umho/cm 3o: 277 Zb<c 16:i 'J.'f? 'b ,~ ODOR '-
TURBID!TY 1 ntu IC to I() IC {}1 /0 OTHER 

'- (SEE NOTES) 
REDOX (AT COMPLETION OF PURGING) i 6 RP ;# ) q $c 

:X:•: ~::ft 19-' V ~ 9 lo,,.., 1i:l ~ ,IO r,.i &'S r --v f!. ';) 
SAMPLE PARAMETE COLLECTED METHGO # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

-/ 

CONTROL# 'f5'J svocs 
~~ UM18 MS 4C 2· 1L AG A B 

PEST./PCBS ~- UW19 

voe 
I! / 

UM20 

INORGANICS·UNFILTERED 
~ / 

* 

INORGANICS·FILTEREO 

iv 
• 

WATER QUALITY PARAM. * 
/ !OS 160.1 

TPHC 418.1 

SAMPLING EQUIPMENT 

WATER LEVEL EQUIPMENT USED: 

~ 
ELECTRIC CONDUCT1'1ITY PROBE (fr.tl:'.e-l'\, 
FLOAT ACTIVATED J.,/l ;tjlJ6) 
OTHER _________ _ 

EC 

VP 

N 

NF 

C 

s 

C 

PURGING SAMPLING 

4C 

HCL,4C 

HN03 pH<2 

HN03 pH<2 

4C 

H2S04 pH<2 

H2S04 pH<2 

2- 1L AG 

4- 40 ml AG 

1- 1L Poly 

1- 1l. Poly 

1- ll. Poly 

1· ll Poly 

1· 1L Poly 

C 

E 

I 
--

J 
--

K 
--

L 

M 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN-LINE FILTER (INORGANICS) 

' 

' 
' 

D 

F G H ' ' 

IF MS/MSD 
COLLECTED 

IF DUPLl CAT, ~ COLLECT,D 

N 

NUMBER OF IN·LINE 
Fl LTERS USED: 

l 

OTHER __________________ _ 

Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021) 1 TL (S009), SB (S028), PB (S020), HG (S801). 
Yater Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

Pl.).,f"w, 1+,.o 1-,,.;.,a,ds-pa c.e✓ ,, b \::Li 
-- i ,. .::-. .,_) 

• • ;wb'1 Jr):.. nc+ tW..-?:..t•:J : Q 
SAMPLERS SIGNATURE JfcV'(\,.{ ' f: (_crr,'..R, ( 



ABB ENVIRONMENTAL SERVICES, INC. 
FILE TYPE EJ SITE TYPE I YELL I JOB .• I 9144-02 I 

FIELD DATA RECORD· GROUNDYATER NUMBER • 

PROJECT 
I 

USAEC· FT. DEVENS I WEATHER cLe('\.(, 1 .1:11r.c:1 ~ 1 o" ,:. LOCATION JsTART f60Q END .. , 7-l s--- -r ) 
ACTIVI I Y...., -

15 l7IMl--lq I 51--1 OISl)(I 
FIELD 

IMIXl517IOl~ti~ I s-A 57 I 
. 

SITE ID SAMPLE DA • .,,,,,,'TJ STUDY AREA 
NUMBER (AOC) 

YATER LEVEL/ YELL DATA 

~

URED FROM PIO HEADSPACE READINGS· YELL INTEGRITY YES NO 

J~ 
YELL DEPTH :).Q. 3_:; FT OP OF YELL BREATHING ~ PROTECTIVE CASING SECURE 

ZONE 
YATER DEPTH P-!.95 FT OP OF CASING I 6k~ pr,nl 

YELL LOCKED 
YELL 

HEIGHT OF WELL HEAD PVC WELL CAP PRESENT 
YATER COLUMN I /, 35 FT I DIAMETER a ~" 

I GAL/VOLi 
PROTECTIVE POTECTIVE 

I FTI ~ 1.68 gal/ft (4" well) a l'J..3 CASING STICK-UPI J.,5i FTI CAS INGE/WELL ~o.i--J3 
x __ gal/ft ( well) FROM GROUND DIFFERENCE 

PURGE DATA VOLUME # - I 2. :;: i./ 5" SAMPLE OBSERVATION 

0 ).Lj 06 48 60 
-,/ 

GALLONS l1 '.{ CLEAR 

TEMPERATURE, deg. C a ·:i, I/\ I lfl,\ 9:7 I0,2- i 0.3 TURBID 
-

pH uni ts 0,r; 5,(, C.,5 o.c+ $,:;, S.5" COLORED 
-

SPECIFIC CONDUCTIVITY, umho/cm ~~ 'b&- 10 ""1,:;- 1-1-- '15 - ODOR 
-

TURBIDITY' ntu - (') 0 0 OTHER 1- 0 0 - (SEE NOTES) 
REDOX (AT COMPLETION OF PURGING) 2. 4 D"lt'\, 

• -
V ,u- ( "c.Y l) iti.? '/.Q 9-~ '1-5 iD. I 'j, 1 
SAMPLE PARAMETERS COLLE5TED METHOD# FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

-
CONTROL # 176 svocs .I/ UM18 MS 4C 2- 1 L AG A B 

-/ 

PEST,/PCBS V UY19 EC 4C 2- 1L AG C D . -, 
voe UM20 VP HCL,4C 4- 40 ml AG E F G H 

V ' . ' 
INORGAN!CS·UNFILTERED • N HN03 pH<2 1- 1L Poly I 

--
INORGANICS·FILTERED • NF HN03 pH<2 1- 1L Poly J 

~ 
IF MS/MSD 

~ / -- COLLECTED 
YATER QUALITY PARAM. Iv • C 4C 1- 1L Poly K 
/ TDS - 160, 1 -- IF DUPLICATE 

s H2S04 pH<2 1- lL Poly L COLLECTED 

t( --
TPHC 418. 1 C H2S04 pH<2 1- 1 L Poly M N ' 

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE 
_, - FILTERS USED: 

YATER LEVEL EQUIPMENT USED: I/ V DEDICATED SUBMIRSABLE PUMP (WHALE) 

I I 
[

ELECTRIC CONDUCTIVITY PROBE (tul(etl, 
- _, ) V DEDICATED TEFLON BAILER 

FLOAT ACTIVATED ~P-lq~ 
- _, 

" IN-LINE FILTER (INORGANICS) 
- -

OTHER OTHER 
- -

Notes: * PAL inorganics: ICP metals (SS10), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (SB01), 
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160,2), ALK (301.0), HARDNESS. 

l'wcy th..o hJw.dspx-e..-= b!cj 

SAMPLERS SIGNATURE I f.~v(" t I /2 n-V.o--/sr✓i I , 

J 



ABB ENVIRONMENTAL SERVICES, INC, 

~ I I 
JOB I 9144-02 

I FILE TYPE SITE TYPE WELL l FIELD DATA RECORD· GROUNDWATER NUMBER 

PROJECT 
I 

USAEC·FT. DEVENS 
I 

WEATHER 1""='=1 "-l.-°'-O D I ~.:l.s LOCATION !START I c:>"'!>< ENO /I¼ i 
ACTIVITY ! 

I s·17 IMI -- 19 Isl:· I ol 6 ~ 
FIELD 

IMI ,:_ I 51-, I 0 161)(12.1 I i s-fu s ,..,1 I I !TE ID SAMPLE DATE STUDY AREA SA 57. NUMBER (AOC) 

WATER LEVEL/ WELL DATA MEASURED FROM PIO HEAOSPACE READINGS \.iELL INTEGRITY YES NO 

WELL OEPTH J t{, '3:l: FT 

IT 
TOP OF WELL BREATHING I bi<5 ppnl PROTECTIVE CASING SECURE 

g ~ 
ZONE 

WATER OEPTH I :l_.7C1 FT TOP OF CASING 

~ 
WELL LOCKED 

WELL 
HEIGHT OF 

FTI 
WELL ,,, HEAD PVC WELL CAP PRESENT 

~

ER COLUMN I \ 1. '6 l DIAMETER = 

I GAL/VOLi 
PROTECTIVE 

FTI 
POTECTIVE 

I FTi x 1.68 gal/ft (4" well) = 1q,3 CASING STICK-UPI :i..o± CASINGE/WELL -0.19 
x gal/ft ( well) FROM GROUND DIFFERENCE --

PURGE OATA VOLUME # - i l.. 3 i-j 5 SAMPLE OBSERVATION 

GALLONS 0 icl 3'3 "S7 7(; ~'15 ;},,CLEAR 
~ 

TEMPERATURE 1 deg. C 10 .o. '/.L," 1"1.3' -q_30 C1 Io q. 2-" TURBID 
~ 

pH units 11,-i¼ II ,LI q 4 .~<4 4,~11 i: ~ ~1 -q.,s I COLORED 
~ 

I ' 
I 04'1. .o41 . c<-1, .O'-t'-i SPECIFIC CONDUCTIVITY, umho/cm ,D1u • " 1./4 

ODOR 
~ >-

TURBJDITY 1 ntu 0 a 0 0 l"I 0 OTHER 
~ (SEE NOTES) 

REDOX (AT COMPLETION OF PURGING) 2-= 

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

svocs -1- UM1B 
., 
,MS 4C 2· 1L AG A " 1-B CONTROL ._!__§ 

PEST./PCBS UW19 EC 

voe UM20 VP 

INORGANICS·UNFILTEREO • N 

INORGANICS·FILTEREO • NF 

WATER QUALi TY PARAM. • C 
/ TOS 160. 1 

s 

TPHC 418.1 C 

SAMPLING EQUIPMENT PURGING 

WATER LEVEL EQUIPMENT USED: 

[

ELECTRIC CONOUCTIVITY PROBE (-tf.ti(..l'P, , 

FLOAT ACTIVATED "2,.[tz.(qG) 
OTHER _________ _ 

SAMPLING 

4C 2- 1L AG 

HCL,4C 4- 40 ml AG 

HN03 pH<2 1- 1L Poly 

HN03 pH<2 1- lL Poly 

4C 1- lL Poly 

H2S04 pH<2 1- 1L Poly 

H2S04 pH<2 1- 1L Poly 

DEDICATED SUBMIRSABLE PUMP (WHALE) 

DEDICATED TEFLON BAILER 

IN-LINE FILTER (INORGANICS) 

C D 

E F G H 

J 

d 
IF MS/MSD 
COLLECTED 

K 
IF DUPLI CA ;E 

L COLLECTED 

M N 

NUMBER OF IN-LINE 
FILTERS USED: 

j.. 

Notes:* PAL inorganics: ICP metals ($S10), AS (SD21), SE (SD21), Tl (S009), SB (S028), PB (S020), HG (SB01). 
~ater Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), Cl/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

f l.lflf i-h..O h.wds p::1.re. e,:, 0 P~w-

SAMPLERS SIGNATURE 



ABB ENVIRONMENTAL SERVICES, INC. • ·-
FILE TYPE ~ SITE TYPE 

I 
l,JEL~ I _- JOB I 9144·02 

I FIELD DATA RECORD· GROLNDWATER NUMBE<· 
D -

PROJECT 
I 

USAEC·FT. DEVENS 
I 

WEATHER ao 5 sorn.u LOCATION I START i 5'-15 END i "7 ..-c-ol ' ACTIVITY 
FIELD - . --

SITE ID ls-l71Ml·-~·-IOl71><1 SAMPLE IMli<: I '317 I 01-~~ l·J-1 DATE 
I 2/, '-!lcri; I STUDY AREA 

I $A 5111 NUMBER (AOC) 

WATER LEVEL/ WELL DATA 

~

SURED FROM PIO HEADSPACE READINGS WELL INTEGRITY YES NO 

i~ 
WELL DEPTH i'-l,'13 FT TOP OF WELL BREATHING I b~j ppnl PROTECTIVE CASING SECURE 

ZONE 
WATER DEPTH "3 o· FT TOP OF CASING 

~ 
WELL LOCKED . ,;.. 

WELL 
HEIGHT OF • , WELL 4 " HEAD PVC WELL CAP PRESENT 
WATER coLUMNJ \ l .3'3 n/ DIAMETER = 

I 
GAL/VOLi 

PROTECTIVE 

nl POTECTIVE 1 -0.3+ n! ~
x 1.68 gal/ft (4 11 well) = 1 c1. i CASING STICK-UPI I. T:!:. CASINGE/WELL 
x __ gal/ft ( well J FROM GROUND DIFFERENCE 

PURGE DATA VOLUME # - l J- 3 '-{ 5" SAMPLE OBSERVATION 

-GALLONS 0 I'{ 33 r. ., 1£ CJs- }i CLEAR 0 / 
L 

TEMPERATURE, deg. C !)t,C.;;,"'~l. t ~ 7 -"l o. I 7., I ~- I CJ ) TURBID 
V < "JI. • -

pH units (~l~h-c:.0.,,\,,3-, .:.~ 1 4-'i.'b 1../.'v~- 1../-~~ t.t. ·7 0. 't' 1:2. 4.7: ,f COLORED 
~~. \o .. ~ ,......,,. ~-C',, <;;j..c, ... \)·· ..... • ' ~ 

~~ &,q t,,l, SPECIFIC CONDUCTIVITY, umho/cm ·~o t~O (ob ODOR 
f-

TURBIDITY 1 ntu o.~2 0.1. \ D,15 <l.i:; 0,1& D.i1 - OTHER 
~ (SEE NOTES) 

REDOX (AT COMPLETION OF PURGING) '}, -:/ '-f "' \;11 
~-Cl G,S(., s.~i:, (; ,lfq G,1. 'f ~.oy €:,}3 

SAMPLE PARAMETERS COLLl'.£TED METHOD # FRACTION CODE PRESERAT!VE VOLUME SAMPLE BOTTLE NUMBER -
svocs 

~I, 
UM18 MS 4C 2- 1L AG A B CONTROL # --' 

PEST,/PCBS \ I, UW19 EC 4C 2- 1L AG C D 
' I-

voe 
~J,-

UM2D VP HCL,4C 4· 4D ml AG E F G H 
' ' ' 

INORGANICS·UNFILTERED I~ * N HN03 pH<2 1- 1L Poly I 
~1, --

INORGANICS·FILIERED 
'o / • NF HN03 pH<2 1- 1L Poly J 

~ 
IF MS/MSD 

I- -- COLLECTED 
WATER QUALITY PARAM. * C 4C 1- 1L Poly K 
/ TDS J\. 

160.1 -- IF DUPL! CATE ~ 

i s H2S04 pH<2 1- 1L Poly L COLLECTED 
--

TPHC 418.1 C H2S04 pH<2 1- 1L Poly M N 
' 

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE - -,, FILTERS USED: 
WAT R LEVEL EQUIPMENT USED: ·, l!.,, DEDICATED SUBMIRSABLE PUMP (WHALE) 

I -
ELECTRIC CONDUCTIVITY PROBE (fa.\::.efl ., -

l't' 

~I, 
DEDICATED TEFLON BAILER 

~ 

FLOAT ACTIVATED l-\l:Lf\0 -

l." lN·LlNE FILTER (INORGANICS) 
L .... 

OTHER OTHER 
~ ~ L 

Notes: * PAL inorganics: !CP metals (SS10), AS (SD21), SE (SD21J, TL (SDD9), SB (S028), PB (SD20), HG (SB01 J. 
~ater Quality Parameters: P04 (TF27), TKN (TF26J, NIT (TF22), CL/S04 (TT1DJ, TSS (160.2), ALK (301.0), HARDNESS. 

p~ i-h..o 1->....iad S'f •On~ e. 

\ f {o./'fU" l 
.--- lc~'2 /J.i r • 

SAMPLERS SIGNATURE t-· . 
I 

(J) ~.4kl b
0

- O<i ~.., S/\ '21 D I 
-tc;,31o 11 l\ '·1 h 

'--



;;
VIRONHENTAL SERVICES, INC. 

. FIELD DATA RECORD - GROUNDWA,~~ 
FILE TYPE ~ SITE TYPE I \./ELL I JOB I 9144-02 I NUMBER 

I 

I 
(,( ! I .--,,7) / I USAEC·FT. DEVENS I WEATHER· LOCATION I START 0 '] 0 s ENO l.3r.-t:> I ,ROJECT 111,11:, .-,/ '· 

I ACTIVITY 0 7 _. • 

JITE ID l&!1IMl--~--101ifA1 ~;~~~i IM lf-l5 l7IOlilAI 21 DATE I -z-Z 0 l91tz. I STUDY AREA j SA 571 
; J (AOC) 

WATER LEVEL/ WELL DATA MEASURED FROM PIO HEADSPACE READINGS· \.JELL I NTEGR 1 TY YES NO 

[~ WELL DEPTH • 4 3-r· FT 

[

TOP OF WELL BREATHING I bl<LJ Pi>nl PROTECTIVE CASING SECURE { . -
ZONE 

WATER DEPTH il.63 FT TOP OF CASING I bkLl Pi>nl 

WELL LOCKED 
WELL 

HEIGHT OF 
FT! 

WELL !.{ ,, HEAD .I PVC WELL CAP PRESENT 
WATER COLUMN! il.67 DIAMETER= 

I GAL/VOL I PROTECTIVE 
nl 

POTECTIVE 

I FTI 
~

x 1.68 gal/ft (4 11 welt) = l '1, b CASING STICK-UPI I. 1 :t CAS INGE/WELL -o_;.3 
x __ gal/ft ( we! l) FROM GROUND DIFFERENCE 

PURGE DATA VOLUME # I J 3 4 
,- SAMPLE OBSERVATION - '::) - -~" GALLONS 0 .:i..o "to 60 '3'D iOO ~ CLEAR b;, :,:>V,bo 

TEMPERATURE, 
deg. C ~~ " . - 7,J 1-,0 TURBID 

•--:\.,-·. l 7.7 --,, .u 7,7 -
pH units 

[. . 
5,(:,Z.. 5","-' S,f,,S' 

V 

COLORED 
S",~@ ' -, t.-:·i i::: l. :!, S-i.D -

SPECIFIC CONDUCTIVITY, umho/cm 92. 72.. 72 + LI 7'1..- r.. q ODOR 
-

TURBIDITY' ntu ,90 /67 2 3.'I t., _j✓ ~-31 l,3l1 
~ 

OTHER 
( SEE NOTES) 

REOOX (AT COMPLETION OF PURGING) 1c;,5 ...... v , 

P. v. c/l'tt(Y {1) 't;J;;__ 1-t,i. le,- 17 1,_lf '=i,17 S,r!J 
SAMPLE PARAME/ S COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER - CONTROL # .JJL-z... svocs r,, UM18 MS 4C 2- 1L AG A B 

f-

PEST./PCBS X UW19 EC 4C 2- 1L AG C D - ' 
voe )< UMZO VP HCL,4C 4- 40 ml AG E F G H 

' ' ' f-

INORGANICS-UHFILTERED r>( • H HH03 pH<2 1- 1L Poly I - --
INORGANICS-FILTERED ~ • HF HH03 pH<2 1- 1L Poly J 

d 
IF MS/HSD - -- COLLECTED 

WATER QUALITY PARAH. ~ • C 4C 1- 1L Poly K 
/ TOS - 160.1 -- IF DUPL! CATE 

s H2S04 pH<2 1- 1L Poly L COLLECTED 

~ 
--

TPHC 418.1 C H2S04 pH<2 1- 1L Poly M H 
' 

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE 
-/ -/ FILTERS USED: 

WATER LEVEL EQU I PMEHT USED; \; " DEDICATED SUBMIRSABLE PUMP (WHALE) 

I I 

[

ELEC..TRIC CONDUCTIVITY PROBE (fa,i:er, , -
-, ~ 
V DEDICATED TEFLON BAILER 

FLOAT ACTIVATED .,jtl.}'f6) - -, 
y IN-LINE FILTER (IHORGAHICS) 

- -
OTHER OTHER 

- -
Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (S028), PB (SD20), HG (SB01). I 

Yater Quality Parameters: P04 (TF27), TKH (TF26), HIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. ! 

f~ Hi0 h . .e.o.d- 'S fQCe. ; 1'...l' ,,">1 
J ✓ 

I 

' ~1(: (~-IL ____________________ .:.sA.:.M.:.P_:_LE:R:::s_s:1.:G:::HA.:.:T.:U:::RE::...::===-=:::;:· ~z::c'.:::7'.'.~. ::::· :::.,:::::,,::::',)?.=:==========_J 

' _/ 



ABB ENVIRONMENTAL SERVICES, INC. 
FILE TYPE ~ SITE TYPE I WELL I JOB I 9144-02 i 

FIELO DATA RECORD - GROUNDWATER NUMBER 

PROJECT I USAEC·FT. DEVENS I WEATHER· (' J,n,.l '' "1..0s LOCATION !START B; 5o END I l~YS-1 ~ ) I ACTIVITY 

15111 Ml--lr.tlsl--1 olslBI 
FIELD 

I 2/ 1'{/9~1 I SA 071( 
.. 

SITE ID SAMPLE Mir- 15' 71ol'bl~lz.. DATE STUDY AREA 
NUMBER (AOC) 

WATER LEVEL/ WELL DATA 

f;
URED FROM PIO HEAOSPACE READINGS WELL INTEGRITY YES NO 

WELL DEPTH 3-0,;;1.:t FT OP OF WELL BREATHING I b1z5 ppnl PROTECTIVE CASING SECURE 

~~ ZONE 
WATER DEPTH 3.36 FT OP OF CASING 

lbic9 ppnl 

WELL LOCKED 
WELL 

HEIGHT OF WELL y II HEAD PVC WELL CAP PRESENT 
WATER .COLUMN I ;;l. 6. '6)-¾ FTI DIAMETER= 

PROTECTIVE POTECTIVE 

~ 1.68 gal/ft (4" well) = I Lf5, I GAL/VOL! CASING STICK-UPI ;)_. 15":±" FTI CASINGE/WELL I -0.5D FTI 
x __ gal/ft ( well) FROM GROUND DIFFERENCE 

PURGE DATA VOLUME# - i 'J_ 3 
.., 5 SAMPLE OBSERVATION 

, 

GALLONS 0 ..+5 90 i35 18'0 J.l s- ~ CLEAR -~ 
TEMPERATURE, deg. C "J ; 9,3 't, 7 Cl.·'1 "I, 7 1,l\ I TURBID 

' 7 ~ 

pH units 

~

--,-.~ z..-1. 4 S-1 5. (,,lf :;. -~ 5. i,'1 S: r;. l. COLORED ,.., ~ 
c~ z.1i 

-
SPECIFIC CONDUCTIVITY, • >~1' .z:sS "2.¾ 23'1 233 ODOR 

-
TURBIDITY 1 ntu r,., ;, .-:, (),.! C,, I:, o.,s 0,\ ~ o.-,_o OTHER 

- ( SEE NOTES J 
REDOX (ft,T COMPLETION OF PURGING) 2..'0L/ - . 
·pr '···1-'7- 1-, 1 (,,, 4' c,.00 ·:s G-3-z. 6. c,O 

..... \h ·v 0• , ~ 1.J 

SAMPLE PARAME'l"~RS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
-/ 

svocs ~ UM18 MS 4C 2- 1L AG A B CONTROL# 
' --. 

PEST./PCBS "7 / UW19 EC 4C 2- 1L AG C D 
' 

voe / UM2D VP HCL,4C 4- 4D ml AG E F G H 
' ' ' ~; 

INORGANICS·UNFILTEREO : '/ • N HN03 pH<2 1- 1L Poly I 
--

INORGANICS·FILTERED 
-~ / • NF HN03 pH<2 1- 1L Poly J 

~ 
IF MS/MSD 

-- COLLECTED 
WATER QUALITY PARAM. ) • C 4C 1- 1L Poly K 
/ TDS 160. 1 -- IF DUPLICATE 

s H2S04 pH<2 1- 1 L Poly L COLLECTED 

El' A-G- --
TPHC 418.1 C H2S04 pH<2 1- l~M N 

--,,,I 

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE 
_, -., FILTERS USED: 

WATER LEVEL EQUIPMENT USED: V \I DEDICATED SUBMIRSABLE PUMP (WHALE) 

~ 
ELECTRIC CONDUCTIVITY PROBE (+aken_ ~ -I/ I I I "' DEDICATED TEFLON BAILER i 

FLOAT ACTIVATED ~ln-lf'IE,) '-
~,1 

I" IN-LINE FILTER (INORGANICS) 
~ ~ 

OTHER OTHER 
'- '-

Notes: * PAL inorganics: ICP metals (SS10J, AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (SB01). 
Water Quality Parameters: P04 (TF27J, TKN (TF26J, NIT (TF22), CL/S04 (TT1DJ, TSS (160.2), ALK (301.0), HARDNESS. 

Pu.r-ge. Hl-D h.e.ad s.pa c..t ~ (,'.l --f '1 
" 

SAMPLERS SIGNATURE ~coJ ,( 10~/1-M~# !I 

tJ 



GROUNDWATERFIELDSAMPLEDATARECORD 
Project: USA Tl-iAMA • Fort Devens 

Project Number: 9 l Lt'-1, OJ.. 
Study Area: SA 5'7 
Date: J4 i?, / '.16 

ctl 
ca 
Cl 

i 
"' ~ 
-' 

Sample Location ID:63tAr- ']),-Or)<, 
Time: Start: 0'.'3 I';, End: 1 Q::i S:: 

Weil 0.p"1 43 , 5" FL ✓ Mee.sure-:i 
__ Historical 

Wejj, Material: 
_v_PVC 

ss 

,:l -d:,Top of Weil 
r!J-·-Top of Protective 

Casing 

Welftloci<ed?: 
_'!/_Yes 

No 

Signature at Sampler: _--'-'t,,__rf2:.;• \.,../...,5'-~---

Well Riser Sb"ck-up l , <3<.lFt. 
{from ;rouna) 

Well ,Oia. ---:-r-2 inc:, 
_,:y__4inch 
__ 6inch 

P~tecnve- 0 • ,::C"Fl 
Ca.singfWell Difference 

Prctective J. • J ~ Ft 
Cas,ng 

Wa1<• Level Eouip. Used: (-kt\'..~ J jl').fl 
.Y_ Elect. Cond. Probe 

Float Activated 
Prass. Transducer 

Heignt of Water Column 
Jl.Jli..FL 

_.16GaVFt.{2in.) [ ~i.,~GaVVol Wedlntegmy: 
X _.65 Ga.VFt. (4 in.) • Prat. Casing So?C"Jre 

1,5 GaVFt. {6 in.) f I J C:- Conaete CoUar Intact 
=\~~L Cf_in.) _7_,_J""-_Total Gel Purged Ctr.er _____ _ 

No 

C: 
.Q 
m 
'2 
(lJ 

E. 
::, 
u 
0 

Cl 
'E: 
"' E 
C. 

·5 
r:r w 

purgjQQ/Sampling =;;uipm11nt Used: 

(✓ !f Used For) 

Pur1;:ng Sampling 

!l. 

I. 
t:. 

Pens.attic Pump 
Suomersible Pump 
Baiier 
PVC'Siiic:on Tubing 
TeflorJSi!icon Tubing 
Airlift 
Hand P.Jmp 
In-line- Filter 
PressNac Filter 

whu.le 'P u.mf 

Ecuipment ID 

Qocon13min31ipn Flujds Usaj: 

( ✓ All Tr.at Acoiy at _L::,cacion) 
__ MetnanoI {rnC°lo) 
_ 25% Me!l"lar.oV75"/,. ASTM Type II wate!' 

De1on1zed Water 
L1auinox Soiutton 

__ Hexane 
_..L. HN031D.!. Water Sotuuon 
...Y_ Po tac le Water 

None 

ctl Amt:ientAir voe ~ppm Wen Mouth --~ppm Field Data Collec:ed __ ln-line 
Sample Observa~s: 

_ Turoid _ Clear _Clot.:ay 

ca 
Cl 

-~ Purg:e Data 

Temperarure. Deg. C 
pH, units 

@ Gal.@ 1.1 
"' >-
cii 
C: 
< 
-0 
-a; 

u:: 

"' 

Specific Conductivitt 
(umheslcm.@ 25 Deg. C.) 
Oxidanon - Reduction .... ,. mv 
Dis.solved OxygtJrt, ppm 

~ Analytical Parameter ✓ If Field 
Filtered E 

~ 

Preservation 
Metliod 

<ll c •3 -~ VOA HCL 
Ci 1.1 SVOA 40C 
CD .3 Pest/PCS 40C 

CI: ~ lnorganics -r HNO, 
c::: = Explosives 4-C 
0 co TPH H.:SO, 
-~ j TOC H

2
SO, 

1.2,3 
-s-. t".: ::no 

g.j 

Volume 
Required 

4040 ml 
2· filer AG 
1-1 liter AG 
3-1 liter P 
2· 1 liter AG 
2· 1 liter AG 
1•21iter P 
1-2HterP 

' In Container 

Gal.@ s-i 
I o1. o 
~- ;3 :6" ..., ,b 

✓ If Sample 
Collee".ed 

Gal.@ 

Color ea Odor 

7 Gal.@ 116 Gat. 

i !. 2, j~. ?,._ 
re' 

tfo-\• "'t :.15; 

CI F 1_f.i_1 :H__ 

+=~E~---~=-
:I::1 ...J.L!l!;)t ==I =--= 
::ie:=::n:=;==;== 
___ I ___ / ___ I ___ _ 

.-9? l Nitrate ~so, 8 ~ Notes: ___________________ _ 

___ I ___ / ___ 1 __ 

V 1-i..o r.i,ci&. K L 
~~ 
C. 
E 
ctl 
(I) 

a202,ssc m ABB Environmental Services, Inc. 



- .. 

PROJECT' USAEC ·FT.DEVENS F !ELD SAMPLE NUMBER 

SITE TYPE 

,j~'NUMBER. 

STUOY AREA/NX 

SAMPLING DATE 

. FILE TYPE 

lo'EATHER 

-,4oc,~, I_ 
SITE IO !Sl1 l/'t\l· !'I I, I· l) l"\h lo'ELL i\f ~- iq ; _.';J 

CGW 
:-CATION 
ACTIVITY I ST ART H :0} Ell> l('.o'.r 

PROTECTIVE ~-----, 
CASING STICK·UP I FTI 

(FRCJI GRaN>) L... _ _;;'~---'-

PROTECTIVE 
CASING/lo'EL_L p1F_F.• l~---__ FT.,I 

WATER DEPTH r,, )r J_ FT ;,J A'\ 
rr J GAL/VOi. I 

HEIGHT OF I',-'!."'-'~-----.,_--, 
WATER COLll4NI t.'n, FTI ~,S" TOTAL GAL PURGED' 

Jlef1.68 gal/ft C4") 
'CJ_ gal/ft PIO READINGS: 

PURGE OATA 

TEMP, DEG C 

pH, UNITS 

TURBIDITY, ntu 

'/1.,..,.Q,~, 21. 

AMBIENT AIR 0 

lo'ELL INTEGRITY: f 
PROT. CASING SEOJRE 
CONCRETE COI.LAR INTACT 
lo'ELL LOCICEO 
PVC lo'ELL CAP 

PPM! llo'ELL IWTH o 

lo'ELL ft OIAIIETE_ R _ 4 INCH 
•' \. , _INCH 

Jll't!ENT OOC!.14ENTATION_. ,J "1,6(, "f.z.¾ '4-.'iil ~.':jC "f,13 -::/-->'/ f.'fg 'f ING l!NG /-' EOUIPIENT ID ~ FLUIDS USED g1R LEVEL EQUIP. USED • PERISTALTIC PLMP ISCO #___ POTABLE WATER LECTRIC CONO. PROBE 
DEDICATED SUBMERSIB~ P1J1e. IOUIIIOX PRESSURE TRANSDUCER 
BAILER U2• U4• I_ STEM CLEANING 
PVC/SILICON TUBING / 
IN•LINE/DISPOSABLE FILTER 0, 'fs _µ,,,, 

0 OTHER JUIIER OF FILTERS USED 

ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOi.LIME SAMPLE SAMPLE BOTTLE 10 NUMBERS BOTTLE 
NUMBER COOE METHOO REWIRED COI.LECTED [C<,F'l..e = ~...-.Pu-

~ 
voe UM20 VP HCL, 4 DEG C (4) 60 ML § 

Si'!'-',~ 
I 

svoc UN18 MS 4 DEG C (2) 1 LAG I 

PEST/PCB• UH02 EC 4 OEG C (3) 1 L AG I 

UH13 

§ § PAL INOl!GANICS (see notes) N HN03 TO pH<2 1 L P·CUBE 
LEAD ONLY SD20 N HN03 TO pH<2 
EXPLOSIVES UW19 LC 4 DEG C (3) 1 LAG 

UW32 

§ TPHC 418.1 0 H2S04 TO pH<2 1 LAG 
roe 415.1 0 H2S04 TO pH<2 1 LAG 
ANIONS TF22 s H2S04 TO pH<2 1 L P·CUBE 

TT10 C 4 DEG C 1 L P·CUBE .. 
310.1 • HN03 TO pH<2 1 L P•CUBE -B TSS ONLY 160.2 C 4 DEG C 1 L P·CUBE -H20 QUALITY (see notes) s H2S04 TO pH<2 1 L P·CUBE -C 4 DEG C 1 L P·CUBE -

□ 
N HN03 TO pH<2 1 L P•CUBE -COI.IFORM 303, 909 4 DEG C (1) 4 OZ 

,-
-STERILE 

NOTES (1) PURGING CCMPLETE WIIEN 5 WELL VOi.LIMES HAVE 111:EN PURGED All> WIIEN WATER PARAMETERS VARY IY LESS THAN AP1'1!0XIMATELY 10%-
(2) PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (SD21); TL (SD09); SB (SD28); PB (SD20); HG (S801). ! 

H20 QUALITY: P04 (TF27); TJCII (TF26); NIT (TF22); CL/504 (TT10); TSS (160.2); ALK (301.0); HAl!lNESS. • 

I 
ALL P&RAIIETERS COLLECTED AS TOTALS, IE: NOii-FiLTERED 

SAMPLED BY: 'P. ~v,e.Jf:_.,S 
RECEIVED BY: , . u &T>- c:, . 



' 

PROJECT I FIELD SAMPLE Ill.NIER Ml vi s-1-=r ol s Ix Isl sTLCY AREA/AOC / o/:;._/<;f_ USAEC • FT. DE'llaNS j 
"ITE ID 1519 IMI • § Is I· I 6 li I : SITE TYPE WELL . S-LING DATE. - , £ ! -'--'j __ :; .. ,._ - _;: : .. • ,-1 I _ 

' c'GII JOB lllMIER 011~~-02> FILE TYPE 

. .cATION 
, 

ACTIVITY !START ,,-.,.<> Elll r1-:l2, I WEATHER 

IIATER LE'llaL / WE~L DATA i TOP Of WELL P1tOTECTIVE 
CASING STICK-UP I FTI 

(FROC GRaJNO) L.. ------'· 

Pll0TECTIVE ,-----~ 
CASING/WELL o I FF. ~I -____ FT_,J 

WELL DEPTH 

IIATER DEPTH 
B 

TOP 0FIM5.ING 
l"T , 5 S FT MEASURED :j:'< v 

HISTORICAL 

GAL/VOl 10-1~ FT I I 
HEIGHT Of 1--------..1.. -~ 
IIATER COLIJUII ~.'?.3 FTI c.... ____ T_oT_A_L_GA_L_PUR_GED_,I 

WELL INTEGRITY: ~S 
Pll0T. CASING SEctJRE 
CONCRETE cot.LAA INTACT 
WELL Loo:ED 
PVC WELL CAP 

B 1.68 gal/ft (4") 
__ gal/ft PIO READINGS: ~l--1-Ew_T_A_I_R_o._.3 ____ __,I IWELL MOOTH o. c, -I 

Is. l .j;+ • • • • ... - h VAJ,.U\ = 

' 
,.;.·,, 1+:35" +, 4-i, 1,-: 14-:4 "6 14:5.4.. 14:5:1 IS,o.\ L - Ii .I L. ~ '"' • I~• e··~ 

PURGE DATA w ,:\(A..~ - 16,'li .~ ·°I<.)' 11.ii 11.0't I J. O't )\,04- H,o~ \l,1'-1" 

P w~la~.l :.J/O•'jS 
GALLONS D. \ D . o. \ ,O f· 1..- 1A l -6 1.6 :z. J_, S-L OBSERVATIONS 

PLM'ING RATE (Gl'IO So<> '.loo 501> 3so -foo 4oD 400 4oD 

I 
CLEAR 
CLOt.llY • 

TEMP• DEG C t S. 'I l55 )5.S" I 5, 3 ts.3 l~-f JS.f <;. 4- V cot.OREO 
TUl!BID 

pff, UNITS Op11 PAPER S. o-:i- S.o'\- s. 10 S". Ii 5.:u. s:t.S s.,u, S'-30 v' 
~R (SEE IIOTES) 

SPECIFIC CONOUCTIVITY, \Jllhos/c:a O.o;, I o.oi.O 0 .D0v 0 • 'I,~ O ,ii"rl I. I '.j-D a.o""<{ I. b'l-2., V' 

TURBIDITY• ntu -~ "'.\ 2, D 0 0 0 D v' 5 ,J. ~\ 
Z53 2,$",t_. ,__,i Z" I 151 :,.,; I zs1 ✓ tw--'+ I ,cxtE,t > 

~fDOX ~PICT! I I~ MliUllt,. +/w f/N .).${ . ' 
JlPMENT D00.IENTATION ;:,o.fi,,•1 i ► S3 o.ii os3 o,Jo D • 21- o. it 0. 1.'\ 0 .l,'\ V ,I . I :: , i:t-0 

• ~GING 

l
LING EQUIPMENT ID 

~

CON FLUIDS USED 

~

TER LEVEL EQUIP. USED cUtu..M. -PERISTALTIC Pll4P ISCO I POTABLE IIATER ELECTRIC CCII). PllOIIE 

DEDICATED SUBMERSIB~~ LIQUINOX PllESSURE TRAMSDUC!iR 
BAILER z• 4• I STEAM CLEANING 
PVC/SILICON TUBING -
IN·LINE/DISPOSABLE FILTER 

D OTHER NI.IIIER OF FILTERS USED 

ANALYTICAL PARAMETERS METHOO 
lllMIER 

FRACTION PllESERVATION YOI.LME SAll'LE SAMPLE BOTTLE 10 lllMIERS BOTTLE 

§ voe 
svoc 
PEST/PCB• 

§ 
§ 

PAL INORGAIHCS (see notes) 
LEAD ONLY 
EXPLOSIVES 

TPHC 
TOC 
AH IONS 

B TSS OOLY 
H20 QUALITY (see notes) 

D COLIFORM 

IM20 
1.1418 
UH02 
UH13 

5020 
lA/19 
lA/32 
418. 1 
415.1 
TF22 
TT10 
310.1 
160.2 

303, 909 

COOE MET HOO REQUIRED cot.LECTED 

VP 
MS 
EC 

N 
N 

LC 

0 
0 
s 
C 
N 
C 
s 
C 
N 

HCL, 4 DEG C 
4 DEG C 
4 DEG C 

HN03 TO pH<2 
HN03 TO pff<2 
4 DEG C 

(4) 60 ML 
(2) 1 LAG 
(3) 1 LAG 

1 L P•CUIIE 

(3) 1 LAG 

H2S04 TO pff<2 1 LAG 
H2S04 TO pff<2 1 LAG 
H2S04 TO pff<2 1 L P·CUIIE 
4 DEG C 1 L P·CUIIE 
HN03 TO pff<2 1 L P·CUIIE 
4 DEG C 1 L P•CUIIE 
H2S04 TO pff<2 1 L P·CUIIE 
4 DEG C 1 L P·CUIIE 
HN03 TO pff<2 1 L P•CUIIE 
4 DEG C (1) 4 OZ 

STERILE 

I I , I 
I I 

I , I 

' 

' , 

, 
I , 

, I , I 

f\.) 

"OTES (1) PURGING CCWLETE IIHEN 5 WELL YOI.LMES HAVE BEEN PURGED All> IIHEN IIATER PARAMETERS VARY BY LESS THAii APPROXIMATELY 10%. 
(2) PAL INORGAIIICS: ICP METALS (SS10); AS (5022); SE (5021); TL (5009); SB (5021!); P1I (5020); HG (SB01). 

H20 QUALITY: P04 (TF27); TKJI (TF26J; NIT (TF22); CL/S04 (TT10); TSS (160.2); ALK (301.0); HARl>NESS. I ALL p7~CTED AS TOTALS, IE: NON-FILTERED 
SAMPLED BY: • :,-c,,.. 
RECEIVED BY: . 



, 

PROJECT I USAfC ·FT.DEVENS FIELD SAMPLE NINER /'l x l=>-lr I I b -x I ; I sTLIJY u.u,MX c:;4::, C'.. S" ?- I 
SITE ID 5 .qi rf I q 1,.1- I lo y., SITE TYPf WELL SAMPLING DATE <t / ~o/ "t-i,t'1 

.... 

CGII l 
l~:.i./:9, f.'IZ- JOB NINER 0"11 4q .o'E, FILE TYPE 

I 
_ .O.TION I . • re 
ACTIVITY STU.T 11 •,J _. END I( '. \ -=r I WEATHER I 

WATER LEVEL/ WELL DATA 

WELL DEPTH 

WATER DEPTH 

~ TOP OF WELL t:l TOP OF CASING 

8~~fCAL -----

PROTECTIVE 
CASING STICX•UP I FT I 

(FRIii GllOl.lll) L. ------'· 

PROTECTIVE 
CASING/WELL DIFF. 'c.·;__ ___ FT...JI 

GAL/VOl I 
HEIGHTOF ~ 
WATER COLLl4N ' 1.. FT "'I, J._ TOTAL GAL PURGED I 

'-----'-----__J 

WELL INTEGIUTY: ~S 
P1lOT. CASING SEOJRE 
CONCRETE COLLAR INTACT 
WELL LOCXEIJ 
PVC WELL CAP 

WELL MOOTH 81.68 gal/ft (4"l if,' /p 
gal/ft PIO READINGS: AIIIIENT AIR 

- -<""- .-I /_ __ /) &,r76 ..,,d•L,-~.,-,,-,.,-,-, .. ,-,-,,-=---,r,l)c-h ""..--,,,,,77r~-..,,.,~,=-.....,,,r,o-:!,G •• ,, o'I 1,o';T 

PURGE DATA 

JIPMENT DOCIIENTATION '1), c) 
1 
-6,ot ,.. o, ·q -0;1..,o 

-~GING lLINGPfRISTALTIC PIM' ~~ ~-N_T_1_,_ 
DEDICATED ~RSIBl.f..PUl!f. 
BAILER U2• U4• I 
PVC/SILICON TUUING -

□ IN·LINE/DISPOSABLE FILTER __ _ 
OTHER 

-0,15 l>, -z,h ~o,,s 
CON FLUIDS USED 

POTABLE WATER 
LIQUIIIOX 
STEM CLEANING 

NINER Of FILTERS USED 

-0,1..3-0,1-2 -0,22 

gTER LEVEL EClJIP. US ID 
ELECTRIC COND. PRaic 
PRESSUIIE TRANSDUCER 

ANALYTICAL PARAMETERS METHal FRACTION PRESERVATION VOt.UME SAMPLE SAMPLE BOTTLE ID liUlll:RS BOTTLE 

NINER COOE METHal REQUIRED COLLECTEO 

~ 
voe UN20 VP HCL, 4 DEG C (4) 60 ML 

~ svoc una MS 4 DEG C (2) 1 LAG 

PfST/PCBs UHD2 EC 4 DEG C (3) 1 L AG 

I 
I 

UH13 

~ ~ 
PAL JNOR.GANICS (see notes) N HII03 TO pH<2 1 L P•CUllf 

LEAD ONLY SD20 N HII03 TO pH<2 
EXPLOSIVES Ull19 LC . 4 DEG C (3) 1 L AG 

IAl32 -
~ 

TPHC 4'11. 1 0 H2S04 TO pH<2 1 L AG ~ 
TOC 415. 1 0 H2S04 TO pH<2 1 LAG 
ANIONS TF22 s H2S04 TO pH<2 1 L P·CUllf ~ 

TT10 C 4 DEG C 1 L P•CUllf ~ 

310.1 N HII03 TO pH<2 1 L P·CUllf ~ 

8 
TSS ONLY 160.2 C 4 DEG C 1 L P•CUllf ~ 
H20 ClJALITY (see r-.:,tes) s H2S04 TO pH<2 1 L P·CUllf ~ 

C 4 DEG C 1 L P·CUllf • 
0 COLIFORM 

N HII03 TO pH<2 1 L P•CUllf • 303, 9D9 4 DEG C (1) 4 02 ~ 

• STERILE 

I 
f 

NOTES (1) PURGING COMPLETE WHEN 5 WELL VOLi.MES HAYE BEEN PURGED AND WHEN WATER PARAMETERS VARY IT LESS THAii APPIIOXIMATELT 1~. 
(2) PAL IIIORGANICS: ICP METALS (SS10); AS (SD22); SE (SDZ1J; TL (SD09); S8 (SD2!1); PB (SD20); HG ($801). 

H20 ClJALITY: P04 (TF27); TD (TF26); NIT (TF22); CL/S04 (TT10); TSS (160.Z); ALK (301.0); IIAIIIJNESS. -
., ALL .PUAMETERS COLLECTEO AS TOTALS, IE: NON•FILTEREO 

SAMPLED BT: 
RECEIVED BT: .. 

i 



PROJECT I USAEC •FT.DEVENS FIELD SAWLE IUIBER /1\ xls-1:i- , !1 Ix I I I sTooY AAEJ,,/N)C /II' i,,:; ('l..j °il 
··,E ID l511IMI· 1'1 &!· II II If SITE TYPE \ELL SAWLING DATE 

,., , , 
., ,,_ 

JOO IUIBER O~ JY4-O8 FILE TYPf CGII 
. .<:ATION 

!START I ACTIVITY 11:\t Ell> 11: l.D IEATHER 

WATER LEVEL / \ELL DATA i TOP OF \ELL 

6 
TOP OF ,,c:ASING 

\ELL DEPTH 14,l,t,. FT MEASURED {NC, 

PltOTECTIVE PROTECTIVE 
CASIMG STIO:·UP j nj CAslNG/1.iELL DIFF.j. nj 

(FRQ! GRCUID) '-· ------'· • . 

! ~ 1 !iXat,I 1:¾l,,,' 
IIATER DEPTH ~ •~FT 3r>-.t.~,-1!1fkl:.j.l,...--, 

.:J./1' .t- GAL/VOi. I 
HEIGHT OF I I I I I I 
IIATER COLI.Ml \+a- FT 4.5 '--=~..;;.... _______ _, 

81.68 gal/ft (4•) 1/1. = ',,1., 

\ELL INTEGRITY: ~S 
PltOT. CASING SECJRE 
COIICRETE COi.LAA INTACT 

TOTAL GAL PUltGEOI WELL Loo:ED 
PVC \ELL CAP ~ N~ \Ee, ~-DIAMETER i-wcii---' 

INCH 

l--+~).~ JZ '/-I,, 

~ rn i O, 3S 
_ gal./ft PIO R~ NGS: 

tUno~ .. -1'> 9.o, 
~l--1-EN_T_AI_R_o_O_o_.!J __ PPM~l !Wl!tt -TH o. i 

~ !y_v-+-'1"· \\:<\.& 

. ,, 5·, ,,,,_, _, 2s, 
"e_oox (I CGEIPl:.ET1811 SF Pl:M8HUI). .,..,,.,,,_; .... ,- .,.. 

J!PMENT DOCI.J4ENTATION ,Co D•:n 0.3"/ O,J.1- ,.is, o.;i.1.- D,i'i1 

• ~GING lLING I EQUIPMENT ID ~COIi FLUIDS USED 
• PERISTALTIC Pl.II' ISCO I • POTABLE IIATER 

OED I CA TED SIJIIIERS I BI.E. PIie. LI QUI IIOX 
BAILER • U2• U4• I_ STEAM CLEANING 
PVC/SILICOII TUBING 
IN• LI NEID I SPOSAJILE FILTER. __ _ 

D OTHER lllNIER OF FILTERS USED 

o,n- 0.1, o.o, o.J~ 

gTER LEVEL EQUIP. USED 
ELECTRIC COIi>. PROBE 
PRESSURE TRANSOUC!:R 

ANALYTICAL PARAMETERS METHCXl FRACTION PRESERVATION VOLUME SAWLE SAWLE BOTTLE ID IIIMllcRS BOTTLE 
IUIIIER croE METHCXJ REQUIRED COLLECTED 

~ 
voe ltl20 VP HCL, 4 DEG C (4) 60 ML § svoc Ullll MS 4 DEG C (2) 1 LAG 
PfST/PCBs UH02 EC 4 DEG C (3) 1 L AG 

I 
I 

I 
UH13 

§ ~ 
PAL INatGANICS (see notes) N HII03 TO pH<2 1 L P·CUBE 
LEAD ONLY SD20 N HII03 TO pH<2 
EXPLOSIVES Ul/19 LC 4 DEG C (3) 1 L AG 

Ull32 

§ TPHC 41!1.1 0 H2S04 TO pH<2 1 L AG 
TOC 415.1 0 H2S04 TO pH<2 1 L AG 
ANIONS TF22 s H2S04 TD pH<2 1 L P•CUBE 

TT10 C 4 DEG C 1 L P•CUBE 

B 
310.1 N HII03 TO pH<2 1 L P·CUBE 

TSS ONLY 160.2 C 4 DEG C 1 L P·CUBE 
H20 OUALITY (see notes) s H2S04 TO pH<2 1 L P·CUBE 

I 

C 4 DEG C 1 L P·CUBE 
N HII03 TO pH<2 1 L P·CUBE 

D COllFatM 303, 909 4 DEG C (1) 4 OZ 
STEltlLE 

·"~TES (1) PUltGING a»l'LETE IIIIEN 5 \ELL vot.UMES HAVE BEEN PURGED All) IIHEN IIATER PARAMETERS VARY 1Y LESS THAN APPROXIMATELY 10%. 
(2) PAL INatGANICS: ICP METALS (SS10); AS ($022); SE (S021); TL (S009); SB ($02!1); PB (S020); HG (SB01). 

K20 QUALITY: P04 (TF27); TIOI (TF26); NIT (TF22); CL/$04 (TT10); TSS (160.2); ALK (301.0); IIARDNESS. 

~ ALL p7MCOlLECTED AS TOTALS, IE: IION·FILTERED 
.-LEO BY: 
RECEIVED BY: -



PROJECT I USAEC • FT. DEVENS FIELD -LE IUIIER 

SITE TTPE 

JOB IUIBER 

M x: /s/=1-/t /z. X / 1 J sTLllT AREAODC Aoc-57- I 
SITE ID /s/1 111- /'lb/- 1 /'.i/J 

: -CATION /h/Z/'iP //I) 

-LING DATE 

FILE TTPE 

WEATHER 

"f /31>/,,/ -111. ·1 . . \ 
CGW I 

ACT!VITT /sTART ll:iv Elll lt'.2-'t ,$" v...:.,..l'r' i.OtJ C.011 

IIATER LEVEL / WELL DATA 

WELL DEPTH FT ~ 
TOP OF WELL 

~ 
TOP OF (.t,\S I NG 

MEASUIED /Vv 

PROTECTIVE 
CASING STIO:·UP 

( FROM GIIOUlll) I ----- FTI 

PROTECTIVE 
CASING/WELL DIFF.J -~ FTI 

HISTORICAL 
11A TER DEPTH ,'\ • q S(' FT 

HEIGHT OF r---::--, 
IIATER COLltlll / !t1i!1 FT/ f TOTAL GAL PURGB) / 

B 1.68 ;al/ft C4•) l'r,o 'ii 1 
~ ;al/ft l(,. PIO READINGS: /A1111ENT AIR c, 

.,,,,_,;f-L . f '154-JB s-,,;.:. r .. ~u .c ,c 

GAL/VOC. I WELL INTEGRITY: f 
PROT. CASING SEQJIIE 
CONCRETE all.LAIi INTACT 
WELL LOCXED 
PVC WELL CAP 

WELL IOJTH O PPM 

WELC~INC 
DIAMETER CH 

_INCH 

r. r/0 

/2.L 7 

TEMP, DEG C 
CLOLllT 

/t/,u l"f,t /,-6 lj,t. l?,5 /3.5 /~, 5 /3)/ !,.'( COLORED 

pH, UNITS □ p11 PAPER 

SPECIFIC CONOUCTIVITT, uonoo/aa (l.?J rJ,71 0 ,7( o, 7'{ (), 71 o. 72 (}, 11 0,7'{ {),.?'5 
TURBIDITY, ntu 'i1 'lt9 2-rz ]:!ti Jto 310 :z.52 2i1 8,9~ 
REoox c('.,' Htet1 er ,~~EING>: 2"3o ;_,~.,- • lll /7t /f7 2.// Zllf :Lit/ ;J(}5 

HPMENT DOCUMENTATION D,<=I /, 35 0,C,'f /103 0,f;C/ (),6 7 \ 0/"!} 
-~GING lllNG EQUIPMENT ID ~ Flt lDS IJScl) PERISTALTIC PUMP ISCO #___ TABLE IIATER 

DED I CA TED SUIIMERS I Blf. PUl'e. QUI NOX 
BAILER U2• U4• f EAM CLEANING 
PVC/SILICON TUBING -
IN·LINE/DISPOSABLE FILTER __ _ 

0 OTHER IUIIER OF FILTERS UScD 

0./l tJ,t'I_, (J,2.h 

f 
ER l VEL EQUIP. use 
ELECTRIC COlll. PROBE 
PRESSUIE TRAN5DUCER 

1 

·-----
ODOR f,15 

ANALYTICAL PARAMETERS IETH<D FRACTION PRESERVATION VOLi.iE -LE SAMPLE BOTTLE ID NUIBERS BOTTLE 
NlllBl:R CODE IETHOO REQUIRED all.LECTED 

§ voe ~ VP HCL, 4 DEG C (4) 60 ML § svoc IM18 MS 4 DEG C (2) 1 LAG 
PEST/PCBa UH02 EC 4 DEG C (3) 1 l AG 

, 

UH13 

§ § PAL lNORGANJCS (see- notes) N HN03 TO pll<2 1 l P•QJBE 
LEAD ONLY SD20 N HN03 TO p11<2 
EXPLOSIVES I.Al19 LC 4 DEG C (3) 1 l AG 

IM32 
~ 

§ TPHC 418. 1 0 H2S04 TO pll<2 1 l AG • TOC 415.1 0 H2S04 TO pH<2 1 l AG • ANIONS TF22 s H2S04 TO pll<2 1 L P•QJBE ~ 
TT10 C 4 DEG C 1 L P·QJBE ~ 
310.1 N HN03 TO pll<2 1 l P•QJBE • B TSS ONLY 160.2 C 4 DEG C 1 l P•QJBE 

H20 QUALITY (see notes) s H2S04 TO pH<2 1 l P•QJBE 

I 

C 4 DEG C 1 l P•QJBE 

□ COLIFORM 
N HN03 TO pll<2 1 l P·QJBE 

303, 909 4 DEG C (1) 4 OZ 
STERILE 

NOTES (1) PURGING COIPLETE WHEN 5 WELL VOi.LiES HAVE BEEN PURGB> All> WHEN YATER PARAIETERS VART IY LESS THAN APPIOXIMATELY lo:!;, 
(2) PAL llllltGANICS: ICP IETALS (SS10); AS (SD22); SE (SD21); TL (SD09); SI (SDZS); PB (SD20); HG (S801). ( , 

H20 QUALITY: P04 (TF27); TD (TF26l; NIT CTF22); CL/504 (TT10); TSS (160.2); ALK (301.0); HARllNESS. • 

I

. All PARAMETERS all.LECTED AS TOTALS, IE: NON•FILTERED 
-LED BY: 
RECEIVED BY: -



PftOJECT I USAEC • FT. DEVENS 

'TE ID l:5l91rll· l'i i:,I· I l31f 
. .,c,\T ION r--------,r:----, 
ACTIVITY lsTART 11;2,.l, END 1/:,_.; I 

FIELD ~LE IU4BER r11 xi =-1 ;zj 1 /.1 x- I l sTll>Y AREA/AOC 

SITE TYPf IELL 

JOO IU4BER O 1 / '/ 't -o '. 

SAMPLING DATE .,..., ✓- ' -

FILE TYPf 

loEATHER 

Cllll 

. 

WATER LEVEL/ IELL DATA 

IELL DEPTH 

WATER DEPTH 

PROTECTIVE ,-------, PltOTECTIVE 
CASING STIO:•UP I FTI CASING/1,ELL DIFF. I. FTI 

(FRa4 GRQJND) . . L. ____ ..,_ 

GAL/VOL I 
TOTAL GAL PURGED! 

IELL INTEGRITY: ~S ~ M~ IELL~ ~ PftOT. CASING SEOJRE DIAMETER 4 INCH 
CONCRETE COLLAR INTACT _INCH 
IELL LOCXEO • 
PVC IELL CAP 

TEMP, DEG C 

pH, UNITS 0 pff PAPfR 

TURBIDITY, ntu 

PPM IELL MOUTH PPM 

S, 

'JO<l 

I 'ro 
.,c;. :{o 

s r.11 
_j.'oS 

J,g 
<:: )0 

JIPMENT DOCUENTATION "l;,.Q -o,t/t -6,{,:, -(5,[J -o,'tt i:l,f.:i -o.7/f -o,g( ~(J,1'. 6,7•, 
• ~GING lLING EQUIPMENT 10 ~CON FLUIDS USED gTER LEVEL EQ IP. USED 

PfRISTALTIC PLl4P ISCO I___ POTABLE WATER ELECTRIC COIC). Pft08E 
DEDICATED SUIIMERSIBL£.PIJ4f.. LIOUIIKlX PftESSUIIE TRAIISDUCl:R 
BAILER U2• U4• I STEAM CLEAJIING 
PVC/SILICON TUBING -
IN·LINE/DISPOSABLE FILTER 

0 OTHER --- IUIBER OF FILTERS USED _ 

ANALYTICAL PARAMETERS METltal FRACTION 
IUIBER CODE 

§ voe l.t420 VP 
svoc l.1418 MS 
PfST/PCB• UH02 EC 

UH13 

§ PAL INORGAJUCS (see notes) • 
LEAD ONLY SD2D N 
EXPLOSIVES Ul/19 LC 

Ul/32 

§ TPHC 41!1. 1 0 
TOC 415.1 0 
IJIIONS TF22 s 

TT10 C 
310.1 N 

B TSS ONLY 160.2 C 
H20 QUALITY (see notes) s 

C 

0 COLIFORM • 303, 909 

PftESERVATION VOLi.iE 
METKal REOUIRED 

KCL, 4 DEG C (4) 60 ML 
4 DEG C (2) 1 LAG 
4 DEG C C3) 1 L AG 

HJI03 TD pll<2 1 L P·C1JIIE 
HJI03 TO pff<2 
4 DEG C (3) 1 L AG 

K2S04 TO pll<2 1 LAG 
K2S04 TO pll<2 1 L AG 
K2S04 TO pff<2 1 L P•C1JIIE 
4 DEG C 1 L P·C1JIIE 
HJI03 TO pff<2 1 L P•C1JIIE 
4 DEG C 1 L P·C1JIIE 
K2S04 TO pff<2 1 L P·C1JIIE 
4 DEG C 1 L P•C1JIIE 
HII03 TO p11<2 1 L P·C1JIIE 
4 DEG C (1) 4 OZ 

STERILE 

SAWLE 
COLLECTED 

SAWLE BOTTLE ID IUIBERS BOTTLE 

I 

?TES (1) PURGING CIJ!PLETE WHEN 5 IELL VOLI.IIES HAVE BEEN PURGED AND WHEN WATER PARAMETERS VARY 1Y LESS THAii AP!'ltOXIHATELY HJ%. 
(2) PAL INORGAJIICS: ICP METALS (SS10); AS (SD22); SE (SD21); TL (SD09); S8 (SD215); PB (SD2D); HG ($801). 

H20 OUALITY: P04 (TF27); TDI (TF2.6); NIT (TF22); CL/$04 (TT10); TSS (160.2); ALK (301.0); HARDNESS. I ALL PARAMETERS COLLECTED AS TOTALS, IE: NCll·FILTERED 
SAWLED BY: 
RECEIVED BY: 



PROJECT/ USAEC •FT.DEV.NS 

s1rE 10 IGl?i /rd· l'f ~ 1- o 19-1 x; 

FIELD SAMPLE II.NIER 

SITE TYPE 

JOB II.NIER 

WELL SAMPLING DATE 

FILE TYPE 

IEATHER 

Aoc s; I. 
9/Jo/<iL ) 

/6 I ;/.' '{Z, . -CATION ,---..!:...:...:.,:;.. _____ -, 

ACTI VITT I ST ART l O : ;; l1 Ell> II '. 0 J._ I 
CGW \, 

I 

IIATER LEV.L / WELL DATA 

WELL DEPTH ~ '4, J,&j FT 

' i TOP OF WELi! 

8 
TOP oF..tAs I NG 

MEASURED p,/ c, 

PROTECTIV. 
CASING srIoc-UP j Frj 

(FR04 GROUND) ·'------.J. 

PROTECTIVE 
CASING/WELL DIFF ..... I _. ____ FT.JI 

HISTORICAL 
IIATER DEPTH ~':). '} :2. FT 
__ --1_:.::.-=--:...::..:........1-1, _J..A"-'. IA...:__GA_L/VOI. __ .,__ I~ 

HEIGHT OF ,----~ ,-
IIA TER =-1 i . 1 -:r FT I q ,_ ror AL GAL PURGED 1 

rn(68 gal/ft (4•) "J,'/-<, "ju, 

t:1_ •• gal/ft PID READINGS: IAMBIENT AIR O 
'-'S.~t::> 2,;,. """'i..., 

PURGE DATA 

WELL INTEGRITY: f 
PROT. CASING SECIRE 
CONCRETE COlLAR INTACT 
WELL LOCICED 
PVC WELL CAP 

PPMI !WELL MOJTH CJ PPMI 
,1. 

TEMP, DEG C /),3 /1/,'f /'(,1 /'(,fo /'-/,<{ 

p11, UNITs Op11 PAPER t{.t>~ 1,.0 3 t..1'1/ l.,o/ {,,0 I 

SPECIFIC CONOOCTIVITY, u,,;,os/ao sJl>i? ,5)'8 , 313' ,519 ,35o 
TUHIOITY, ntu ~ (J A () I) 

REDOlC ca CCl4PLETION OF PURGING>: /IV I.I,~.., l'lf 2.o.S ;1.111 

WELL~ DIAMETER 
_INCH 

SAMPLE OBSERVATIONS 

• ITTi;~D ____ _ 
lMBID 

~R (SEE IIOTESl' 

3.-5'.S (tS'.SS-J 

5/f 1""/' t T, v,,..Q. 

JIPMENT Ooru£NTATION j;), O Z,.@7 7109 '1,i. 7. 7, l(, 1•30 

.·fGING llNG EQUIPMENT ID ~ FLUIDS USED PERISTALTIC PIN' ISCO I___ POTABLE IIATER 
DEDICATED SUIIMERSIBI.LPl.te.. LIQUINOX 

R LEVEL EQUIP. USED 
LECTRIC COIi), PROBE 

PRESSURE TRANSOUCl:R 
BAILER Li2• U4• ti_ STEAi! CLEANING 
PVC/SILICON TUBING 
IN·LINE/OISPOSASLE FILTER 0, </S'.,Mm 

0 OTHER II.NIER OF FILTERS USED 

ANALYTICAL PARAMETERS METHCll FRACTION PRESERVATION VOLUME SAMPLE 
II.NIER COOE METHCX> REQUIRED COLLECTED 

§ voe l.1420 VP HCL, 4 DEG C (4) 60 NL § svoc 1.1418 NS 4 DEG C (2) 1 I/AG 

PEST/PCBs UH02 EC 4 DEG C (3)1LAG, 
UH13 

§ § PAL INORGAJUCS (aee notes) N HN03 TO pll<2 1 L P·C1JBE 

LEAD ONLY SD2D N HN03 TO pll<2 
EXPLOSIVES . W19 LC 4 DEG C (3) 1 LAG 

W32 

§ TPHC 418.1 0 H2SD4 TO pll<2 1 LAG ~ 
roe 415.1 0 H2SD4 TO pll<2 1 L AG ~ 
ANIONS TF22 s H2SD4 TO pll<2 1 L P•C1JBE • 

TT10 C 4 DEG C 1 L P·C1JBE ~ 
310.1 N HN03 TO pll<2 1 L P•C1JBE ~ 

8 TSS ONLY 160.2 C 4 DEG C 1 L P·C1JBE ~ 
H2D QUALITY (see notes) s H2SD4 TO pH<2 1 L P·C1JBE • C 4 DEG C 1 L P·C1JBE ~ 

D 
N HN03 TO pll<2 1 L P·C1JBE ~ 

COll FORN 303, 909 4 DEG C (1) 4 02 
STERILE 

{ 

SAMPLE BOTTLE ID NlNIERS BOTTLE 

\<?iF~ TO $-""'i" ,m,,.,,._, r 
S 'r7Src<,., I 

- I 

I I 

'110res (1) PURGING COl'LETE WIIEN 5 WELL VOLUMES HAVE BEEN PURGED All> WEN WATER PARAMETERS VARY BY LESS THAN APPROXIMATELY 10%-. 
(2) PAL IIIORGAIIICS: IC!' METALS (SS10); AS (SD22); SE (SD21); TL (SD09); S8 (SD28); PB (SD2D); HG (S801). 

H20 QUALITY: P04 (TF27); TICJI (TF26l; NIT (TF22l; CL/SD4 (TT10); TSS (160.2); ALK (301.0); HARDNESS, 

SANPLED BY: ui:.:-
I ALL ~s COLLECTED AS TOTALS, IE: NON·FILTERED 

RECEIVED BY: RA,>:m? . 



SURFACE Som SAi\ll'LE FIELD DATA RE<JORD 

Project: t,r·, !·P n S 
Project Number: (! 1 I '1 /../ Q o 
Site Identification: 5' 7~ cu,~ 0 i 'I. 
Time: Start: 005'2 End: O"i I'::> 

SOIL SAMPLE 

FieldSampleNo. ~ 6e\oAJ 

Oep!h of Sample >r".'--" i ,-p 1..o ·._,\_) 

Field GC Data: { J Field Duplicate Collected 
Duplicate ID ____ _ 

Eqt,iPment Used For Collection: 
[v1~andAuger ~ 

,~.S.SplitSpoon ( cL!;,-p u,·,~) 
VI ]Shovel 

{ -.,(Hand Spoon 
[ ] Aluminum Pans 
I ]SSBuckqt , , .1 .. :-. 
1-,( 5-::; \212'-'li I cu, Pf 0r,.L~y 

Type Of Sample Collected: 
["/] Discrete 

' 
Soil Type: 
I I Clay 
I I Sand 
[,.,f Organic 
[ ] Gravel 

L-.~ s~ 1-+ 

Sample Location Sketch: 
I ])'es 

[ l Composite . [,,,j'No $,?..Q ,..,-, G.f 

SAMPLES COLLECTED 

Analysis 

~ voe 
I J svoc 
{v] PesUPCB 

Sample Observations: 
I I Odor _______ _ 
[ J Color _______ _ 
I J ________ _ 

Method Fraction Volume Preservation Sample 
Number Code Required Method Collected 

LM19 SV (2) 20ZAG 4 DEG C lvf 
LM18 SS (1) 160ZAG [i,!' 

v( LH10 SS II j, 
[ PAL lnorganics See Below vi 

~16 ss j M 

I ] Explosives LW12 ss
55 

! j., 
lvf TPHC 418.1 tvf 

---:;; I J Lead Only J017 SS I I 
~u ..• [,--J TOC 415.1 SS . I I 

[ } TCLP 1311 SS 40EGCt<l',\-et-\1.:r-,:,i !vf" 
!•·'J Cf'i-l/VPH (1) 160ZAG 
PAL fnorganics: lCP Metals (JS16; AS (J019); SE (J015); TL (J024); SB (J025); PB (J017); HG (JB10). 

NOTES/SKETCH 
~- . 

\ l l'l\..< Ptb 

Sample Bottle 
ID Num.~be~rs~-

--'--'--'-__ / __ , __ , __ 
--'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'--__ , __ , __ , __ 

ne ,c1 _ 
$(~ lJt/';C\ 
5'.J.,-,,pi.9S--' 

SF57otuo 
S Fb'7oio\ 

o"l o:::, 

if-I ~5 
; ' '.'.> t':Y\.-:.m~f"l't<:! rj> 

® 
C0 ~\-e c+ed corf; r-rro.k~j 
(0·x 570 lo l) 

0,3 

QST iah 

FIGURE 4-7 
SURFACE SO!L SAMPLE DATA RECORD 

PROJECT OPERATIONS PLAN 
FORT DEVENS, MASSACHUSETTS 

~----------------------------ABB Environmental Services, Inc.-
9505005S L 2 



SURFACE SOIL SAMPLE FIELD DATA RECORD 
n--. "-" n ,. Project: 1 .le- '-J\ ,. ,-..J 

Project Number: oq I '-\ 4. 0'3 
Site: --'-'-A....:o:....';...-....:57:::..,..,.,-~A-'-'re-'-"'v_:J-. __ _ 
Date: ___ ..--_,_,.,._( ,_lc: ... ?..._IC/~c~,3~------

Site ldentffication: ,"-)7,<;-- '1'(?-02 'I-
Time: Start: i O °" c,- End: <OS--0 

~ u,~ r. f-0\w. Signature of Sampler: 

SOIL SAMPLE 

Field Sample No. __ x'.~. ~t~..et;-e.s:_1,,,o'"'-"·JJ~-

Dopth of Sample --='$1-'.~c.e_=-~=~=-'-W'--

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID ____ _ 

Eqyipment Used Fo!.l~ll~ction: 
[ 1'1 Hand Auger C ~p _., t' Uj) 
I I S.S. Split Spoon 
I ] Shovel 
Iv( Hand Spoon 
[ ] Aluminum Pans 
[ I SS Bucket .~hc.tUoi-U , -
1111 S' \>v>J/l (.,;;1~ vn'::i) 

Typy Of Sample Collected: 

Soil Type: 
I ]Clay 
I I Sand 
I I Organic 
[ J Gravel 

Sample Location Sketch: 
[ 1,Yes { \{Discrete 

[ J Composite . IVl No ~ "'1 Cl..f' 
Sample Observations: 
I ] Odor ______ _ 
[ ] Color ______ _ 
[] _______ _ 

SAMPLES COLLECTED 
Method Fraction Volume Preservation Sample 

Analysis Number Code Required Method Collected 

[,{voe LM19 SV (2) 20ZAG 4 DEG C 11"( 
1J,svoc LM1s ss (111sozAG "" 
[~ PosUPCB LH16 SS j [v( 

A ~10 I~ 
[v] PAL lnorganics See Below SS (VJ 
[ ] Explosives LW12 SS [ ] 
[ ;(TPHC 418.1 SS I;;( 
[ ] Load Only JD17 SS I I 
[ ] TOC 415.1 SS [ 1/ 
I YTCLP o· 

1 
1311 ss 4 DEG cA,~eH.µ,i':>1 {~1 

."'J EP!-l)v, ti (111soZAG __.-b:f;-';:-.., 
PAL lnorganics: ICP Metals (JS16; AS (JD19); SE (JD15); TL (JD24); S8 (JD25); PB (JD17); HG (J810). :J(tf'~J 

NOTES/SKETCH 

S o..l'I'. p ID -
SFS-702.co 
s~o77owi 

Oft- s\te 
{OST 
SX 5702.:oo 

cG3s) 
~ 
o-o.s1 

I-~ 
72.. 

Sample Bottle 
10 Num,,,bo"'rsc......_ 

__ / __ , __ / __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ __ / __ / __ / __ 
__ / __ , __ / __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ / __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 

FIGURE 4-7 
SURFACE SO!L SAMPLE DATA RECORD 

PROJECT OPERATIONS PLAN 
FORT DEVENS, MASSACHUSETTS _j 
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SURFACE SOIL SAi\ll'LE FIELD DATA RECORD 

Project: DPwr. c; S~e: tl oc ·:fl Brea J-
Project Number: ()'11'-1::f.Q'i\ Date: ,'Ji ! en "l :s: 
S~e Identification: 575--'f3- 032; 

( f( c:IJYJ:')..j (c 0 
Time: Start: 11]:f" End: I l:JD Signature of Sampler: C. Cr:fV@. 

' 
SOIL SAMPLE Equipment Used For Collection: .) ~ii Type: 
Field Sample No. (,o_, /lfj nw I v(Hand Auger ( cl.up ,.; 1" ~- [ I Clay 

I I S.S. Split Spoon [ ]Sand 

~ l)'flo~ I J Shovel I J Organic 
Depth of Sample [ ,f Hand Spoon ! J Gravel 

[ ] Aluminum Pans 

Field GC Data: [ ] Field Duplicate Collected [ ] SS nB~cket t 
Duplicate JD h1 qS P:?7JJI, 

Ty%0f Sample Collected: Sample Location Sketch: 
[ Discrete I JYes 
[ I Composite lvf No ~..e ('f1(><f 

.Y.., • 5' io'(f - IL~ l 1 SVfcple Observation_s: , 
I Odor p,e:a:Q I J'.JJ.t:n 
[ J Coler 
I l 

SAMPLES COLLECTED 
Method Fraction Volume Preservation Sample Sample Bottle 

Ana!:tsis Number Code A!!,guired Method Collected ID Numbers 

1:1voc LM19 sv (2)20ZAG 40EGC [0 --'--'--'--I SVOC LM18 ss (1) 160ZAG 1,,i, --'--'--'--
[v'J PesUPCB LH16 ss 

j 
Iv!' --'--'--'--

[vi' PAL lnorganics 
LH10 I l --'--'--'--

See Below ss [v( --'--'--'--
[ J Explosives LW12 ss I l --'--'--'--
[-1 TPHC 418.1 ss [VJ --'--'--'--[ I Lead Only J017 ss I I __ , __ , __ / __ 
I I TOC 415.1 ss I I· __ 1 __ 1 __ 1 __ 

IJTCLP 1311 SS 4 DEG c/mtotl I u' __ / __ / __ / __ 
G ;,. Pt-1/.\/P+f (1) 16 OZAG 
PAL lnorgan;cs: ICP Metals (JS16: AS (J019}: SE (J015): TL (J024}: SB (J025}: PB (J017}: HG (JB10}. 

NOTES/SKETCH 

(-it bgs) ( pp,r.) 

Olos, S_Q-.r0p 
. 

1?$0 PlD iD I l NI...€. -
3~- 570300 i 12.C o-o,s' 0,3 $ ClJ, C~0"1 l-1-) [ i +t \.Q o 

S FS-70302.. it3o 2- 2, 5' i. 3 !..tel bYN . .u,,-, 
rl de b->15 l).)'r\ ,. o.,-,":j 

Lll"/ 0',3 '-' (" ~ ~ _1 
o-w~ s1+e sa.rnple ( SX:5'70302:) ( 0 1 i!7 c+Pd -D 

l1"0)--V; 

2-2 ~ -P hc;p ( pe+r. oclo0. , '' -o 
QST lab -±:b- -, l - HL-A1)\J iS+3 

FIGURE 4-7 
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SURFACE SOIL SAMPLE HELD DATA RECORD 
Project: :-:,_-,,_ N ·r, ::5 S~e: 1'I D(" 57 Arf"q J-

Date: 5:(tq(<'.('.z Project Number: n"j' (!+vi-, O'(, 
S~e ldentffication: ~ r=::-·7 S--· "Ix -o L/-X 
Time: Start: c:a:,,,-~-- 11$-0 End: (2DQ Signature of Sampler: \ Na ;vV:.J,J t -~- ( , 

SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID ____ _ 

Equipment Used F~1~nection: , 
[..{Hand Auger r..J\.J!J?f' u{) llj 
I I S.S. Split Spoon 
I ] Shovel 
I ✓Hand Spoon 
[ } Aluminum Pans 
[ ],SS Bucket . , .,. U , . ~) 
!"1' _ ,-; s b·.:;., .u , / , ce.p <>n Ji 
Typ,-Of Sample Collected: 
[\J'Discrete 
[ ] Composite 

Sample Observations; 
I I Odor ______ _ 
[ I Color ______ _ 
I j ________ _ 

-J 
Soil Type: 
I J,elay 
1.-rsand 
I I Organic 
( I Gravel 

Sample Location Sketch: 
[ l)t'es 
[VJ No ;,--(£ 1'Yl(Jf 

SAMPLES COLLECTED 
Method Fraction Volume Preservation Sample Sample Bottle 

Analysis Number Code Required Method Collected 

f/f voe LM19 SV (2) 202 AG 4 DEG C 1,'[; 
1vfsvoc LM18 ssss (1)160ZAG II;, 
vj' Pest/PCB LH16 j VJ 

LH10 I I r0 PAL lnorganics See Below ss M 
[ ] Explosives LW12 SS I I 
[,,,j' TPHC 41 8.1 SS [,,l' 
I I Lead Only JD17 SS I I 
j J TOC 415.1 SS [ J 'J rcLP 

1 
,_, 1311 ss 4 DEG c/P,a.cit-t r.,-( 

r· j tfH \1'1'1' (1) 160ZAG 
PAL Inorganic,: ICP Metals (JS16: AS (JD19): SE (JD15): TL (JD24); SB (JD25); PB (JD17): HG (J810). 

NOTES/SKETCH 

-Ii rA...L 

(1% 

12.oc 

( SK.570'-to,) 
o+f-s;+c s0-rf',fle. J c.oLJ---e..c.+ed 

QST to.Ju #= HL-A DV 1 S ;r-c 7 

ID Num,cbe~"'---__ / __ / __ / __ 
--'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'--__ , __ / __ / __ 
--'--'--'--

O\o-s. 
--
po:.,rli:J O' ', aY'd 

roc--r L::J (J' seu,.J 

FIGURE 4-7 
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SURFACE SOIL SAi\lPI.E FIEI.O OATA REC ORO 

Project: C'l2U'f> r., 
Project Number: O'.] I LIL/, OS 

sne: tlw.J:; ill Area J-

Date:===~~4;:i-~· Q:@:~~s:·:::1 t;:'.ct~=[ q~:o:=~===== 
Sne ldentttication: (,::;;;y'o::)( S7S-9'3"-oS:X 
Time: Start: i 3 s.c; End: I '-l I 0 Signature of Sampler: \/( Q./Yl:D..; f, 
SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

Yu_ h>--loc0 
·S<..e._ 6-,,.l,o:A,J 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID ____ _ 

Eqyipment Used For Collection: , 
[,J Hand Auger ( cl2.e.p ortu__J 
[ J S.S. Split Spoon 
[ J Shovel 
[ \{'Hand Spoon 
[ J Aluminum Pans 
[ JJ,S fll(ctet . , 
l'1 _ -.JJ lIDJ q I 

-· 
Soil Type: 
[ J Clay 
[ J Sand 
[ I Organic 
[ J Gravel 

Typ.,,.Of Sample Collected: 
['fOlscrete 
[ ] Composite 

Sample Location Sketch: 
l I :t,Js 

. [Yj'No S,f..e_ rr.czp 

Sample Observations: 
[ I Odor ______ _ 

[ ] Color ______ _ ,, _______ _ 

SAMPLES COLLECTED Method Fraction Volume Preservation Sample 
~ Number Code Required Method Collected 

lvf voe LM19 SV (2) 20ZAG 4 DEG C [\-( 

[~~~~CB ~~:~ ~ (1) 16j0ZAG lf 
[t.-r'PAL lnorganics See Below SS [...-f' 
[ ] Explosives LW1 2 SS [ l 
~W~ 41&1 E ~ 
[ J LeadOnly JO17 E [ I 
[ I TOG 415.1 E · [ I 

b I TQl,I" _,
1
. f'---' 1311 E 4 DEG c/ M.eat-1 l-1 

,5t:r'hV ,, 1111so2AG ' 
PAL lnorganics: ICP Metals (JS16; AS (JD19); SE (JO15); TL (JD24); SB (JD25); PB (JO17); HG (JB10). 

NOTES/SKETCH 

Sa\f',"\e \. P. 

®sls7o.'.)oD 
S?t'57oscl_ 

:~( 
1'i ! o 

Ofr: S',te Sq r".pLQ. 

Z-2,s H k,{?, 

~
(t+,'locf) 

o-os 
0,3 

Sample Bottle 
!O Num,ebe"'rsc,__ 

--'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'--
--'--'--'----'--'--'----'--'--'--__ , __ , __ , __ 

FIGURE 4-7 
SURFACE SO!L SAMPLE DATA RECORD 

PROJECT OPERATIONS PLAN 
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SURFACE SOIL SAMPLE FIELD DATA RECORD 
Project: Y-· ,.,,, '-" n '.'i 
Project Number: O'i 11-/4 OS? 
Stte Identification: 5'7 S - "\ g - 06':,i 
Time: Start: ()"'I 5D End: l. 0; 0 Signature of Sampler: 1 PVCJ.JVL<..Lj F 

/ 

SOIL SAMPLE 

Field Sample No. -~S-e-t_~--bf~lo_v_,_' _ 

Depth of Sample 5£....t., k½N 
Field GC Data: [ ] Field Duplicate Collected 

Duplicate ID ____ _ 

Eq~pment Used F~,r Collection: 
1 1 

_,\ 

[vfHand Auger (d.,:,_,,_..p 0n '-'.y 
I I S.S. Split Spoon 
I I Shovel 
I yfHand Spoon 
[ ] Aluminum Pans 
I J SS Bucket 
1 ✓- '.'IS h,,,,l (d.zef Of1Uj) 

Soil Type: 
I I Clay 
I JSand 
[ l Organic 
[ J Gravel 

Sample Location Sketch: 
I ]Yes 

Type Of Sample Collected: 
lv'l Discrete 
[ l Composite . [y{No $'f'"_p M CT..f 

SAMPLES COLLECTED 

Analysis 

1-'.i- voe 
1lj svoc 
[ ;,( PesUPCB 

Sample Observations: 
I I Odor ______ _ 
[ ] Color ______ _ 
[J _______ _ 

Method Fraction Volume Preservation Sample 
Number Code Required Method Collected 

LM19 SV (2) 20ZAG 4 DEG C I"} 

LH10 [ I 
[ ri' PAL lnorganics See Below SS [ .,,f 

t~;: ~ (1) 16jOZAG i:Y 
[ J Explosives LW12 SS 1

1 

l, 
["1TPHC 418.1 SS YJ 

[ I Lead Only J017 SS I I 
[ I TDC 415.1 SS I I 
I J TCLP 1311 SS 4 DEG c-,,,,e-t+,,:o.oi lv'f 
r/1 Er--n/vfn (1)1so2AG 
pp;(_ lnorganics: ICP Metals (JS16; AS (JD19): SE (J015); TL (JD24); SB (JD25); PB [JD17); HG (JB10). 

NOTES/SKETCH 

c· 
Jr.l.c,,p iQ., Plb Uo'S' 

Sample Bottle 
ID Num~b•~rs~__ / __ / __ / __ 

--'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'--__ / __ / __ / __ 
--'--'--'-__ , __ , __ , __ 

SF:>"'70600 

SFs07o(;oi 

Hol-':'.. 

111'1\.Q 

09~ Pf("Y') 

L7 fpt~ 
(7__5 r,,a\-,, . I .. '\ 

0 r 5 ro., cs t So r,'\.Q. 0 ft. 

.-,...:. t1eritony 

"' 2 t) 'Pf""' 

i-l.5 I Sa nrl •s"d+- .J-OY1'.".1 u...1--et -'l,,._, I J~ 

(o\ lJl c+-ed o+f' -s'i-\:·e .Sc V"Y> p Lt .f'Yort") 

(O.ST la:h it' H LA ):)\11 S ~) 

S:ZS7oao\ 

FIGURE 4-7 
SURFACE SOIL SAMPLE DATA RECORD 

PROJECT OPERATIONS PLAN . 
FORT DEVENS, MASSACHUSETTS _j 

'----------------------------ABB Environmental Services, Inc. 
9505005S L 2 



SURl-'ACE SOIL SAMPLE FIELD DATA RECORD 

Project: ----"0'-E"-"'-'-'J'-'ft'.S-''..1'"1"-", :Se._ ________ _ 

Project Number: ____ c,,.2'-9--'='"1 _'-l,.'-f"'·~o~?,~=------
Stte: --'-'A""o'-"c'--'57~~Ac..w..~~ne:i........:.d--__ _ 
Date: __ _,S"'i-'1_9,..l_'1~8~· _______ _ 

Site ldenmication: ___ ~~'-·7~5:..._C(~c,=· -~0'-7~X ____ _ 

Time: Start: [':f2.5: End: 1 S-o::> Signature of Sampler: 1 rc-v l{'c(», F. 2..~ •• 

SOIL SAMPLE 

Field Sample No. 
, " 1 ., --~ -, n Equ!,Pffient Used /P_A~!!~~~n: , '\ 
z._e_ b-P....-z...o'~_) I t,yHand Auger '- •~ 0-nJ.,'i) 

I I S.S. Split Spoon ~ v I. _I _ I ]Shovel 
Depth of Sample oL<. l..)-F' .•• A .. t5l,t,_) [ '-{'Hand Spoon 

. / [ J Aluminum Pans 

F,eld GC Data. iYi F,eld Dupl>c~te Collec~~d ~ I j,SS B~c~et \z:n, i / sh(..t\..lo ,0 ,)-
Dupl>cate ID vP 57 0 1 00 . . "1'- lv1 ,;, 'I (, ;:,j ~.; 0 -;._) 

(,;is, I a.b. +i- HLf\DV \ S4, 2 '.JTyp~ISampleCollected: -~ 

Soil Type: 
I I Clay 
I I Sand 
I I Organic 
[ ] Gravel 

Sample Location Sketch: 
[vf Discrete 

0. I -/l I I Composite 
-f+; t7j"' 

I J)'es 
. lvf No Sq rY:rlJI 

Sample Observations: 
I I Odor ______ _ 
I I Color ______ _ 
I J ________ _ 

SAMPLES COLLECTED 
Method Fraction Volume Preservation Sample 

Analysis Number Coda Required Method Collected 

1,ivoc LM19 SV (2)20ZAG 4DEGC lvf 
[vi SVOC LM1B SS (1) 160ZAG {.,-j" 

[,.,(PesUPCB LH16 SS j [,_..r 

:1~:~~:~:2:nics Se~1'.e!ow ~ M' 
l,J'TPHC 418.1 SS [,;( 
I I Lead Only JD17 SS I I 
[ITOC 415.1 SS (\.-
[ 1 TCLP / 1311 ss • DEG c/ge.oM l'1 
i:;,Ji Ef'H \JP:Y (1) 160ZAG 
P.A'I: lnorganics: ICP Metals (JS16: AS (JD19): SE (JD15): TL (JD24): SB (JD25): PB (JD17): HG (J810). 

NOTES/SKETCH 

Tt.rv...i__ 

il..f'.?D 
15()0 

D.ep,,-\.., 
(t+, 63>) 

o-o .. s
i- i, '.::, 

f1P 
( f'f>\'Y') 

7,5 
.,.,_ ·2-3 
( H_,.;. ~) 

s;_~n:j 

Sample Bottle 
ID Num.~b•="~-

--'--'--'-__ / __ , __ / __ 
--'--'--'----'--'--'----'--'--'--__ , __ / __ / __ 
__ , __ , __ / __ 
--'--'--'----'--'--'--__ / __ , __ , __ 

sa f\11.f'~ coll.a ct>Ed at- S1--. S7o7oo 

( o- o. :s f+ G(f\) 
QsT l aJJ ~ :::::. t-1 L P1 D\f i s * 7 
o(r 31 k so.N'-pLe. Co V__e cce.J a-+ SX:.:::{?0701 

( l- 1.5-H t,cp,) 
, IJ,. , x FIGURE 4-7 
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SURFACE SOIL SAMPLE FIEI.O OATA RECORD 

Project: \)(\,'( 0 S 
Project Number: 0qt 4'-f. O'i" 
S~e Identification: (t{"':::+Sx::.,7e?QL 
Time: Start: I :5"q 0 End: 

SOIL SAMPLE 

Field Sample No. ___ Y'~,Z __ b-f' __ W_W_' 

¼ k,\.ov_) Depth of Sample _______ _ 

Equipment Used For Collection: 
1;-(HandAuger (c\..e.zp <.YlW) 
[ ) S.S. Split Spoon J 
[ ) Shovel 
[ ,,(Hand Spoon 
[ ] Aluminum Pans 

Soil Type: 
[ )Clay 
[ J Sand 
[ I Organic 
[ J Gravel 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID ____ _ 

[ JfaS Bucket , i. 
M _ <S rm 0.) 1 1 S 1"'oJ ,lo,;_; U'l½:)J 

Typ_?-Of Sample Collected: 
[ vr~iscrete 
[ l Composite 

Sample Observations: 
[ ) Odor _______ _ 
( ] Color _______ _ 
[) _______ _ 

SAMPLES COLLECTED 
Method Fraction Volume 

Analysis Number Code Required 

r ..{ voe LM19 sv 12i 2oz AG 
r..(svoc LM1s ss 11i1soZAG 

1..,j' PesVPCB LH16 SS j 
LH10 

[vf PAL lnorganics See Below SS 
[ J Explosives LW12 SS 
[ ,..j--'rPHC 418.1 SS 
[ ) Lead Only JO 17 SS 

Preservation 
Method 

4 DEG C 

Sample Location Sketch: 

f I Y•• 
. [1,YNo S,U rro:f 

Sample 
Collected 

I..Y 
[t,.V 
[...., 
I I 
[v1 
I I 
[vi" 
I I 

Sample Bottle 
10 Num~b•~"~-

__ I __ / __ / __ 
__ / __ / __ / __ 
--'--'--'----'--'--'--__ / __ / __ / __ 
--'--'--'----'--'--'--__ / __ / __ , __ 

[ J TOC 415.1 SS • 

t I T,S_LP f', 1311 ss 4 DEG c(rJleoH 
/1 t;pr!/V fl (1)16OZAG 
•At lnorgamcs: ICP Metals (JS16; AS (J019); SE (J015); TL (JD24); SB (JD25): PB (J017): HG (J810). 

iJ --'--'--'--__ , __ , __ , __ 

NOTES/SKETCH 

,, 
2:)Qi,y,_p 't t, \ \ V'.,,,__;_, 

®s:157 o ZCX) t '.)-SO 

S!il 57D'2 Ol \660 
~f 
\J 

FIGURE 4-7 
SURFACE SOIL SAMPLE DATA RECORD 

PROJECT OPERATIONS PLAfli 
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SURFACE SOIL SAMPLE FIELD DATA RECORD 

Project: be vt='n '.i Stte: Aoc 57 Are.a. ;).__ 
Project Number: O"! t j4. Op Date: 5 It C/ /9 '6 
Stte ldentttication: 57 s .. q 6-o-'1X:. 
Time: Start: I 6 f7 Q End: i 6 0 Signature of Sampler: ( J{OJ'l1.,U .. / i=. 
SOIL SAMPLE 

Field Sample No. ~ bclo JJ 

Depth of Sample --~<;(._.:,~-__ li--P_e.lc, __ ·W_' 

Eq0Pment Used For Collection: . , 
[\{Hand Auger ( c.tP. .. o...p 0,1 i.A.. ... J) 
I ] S.S. Split Spoon ..J 

I I Shovel 
I \.{Hand Spoon 
[ J Aluminum Pans 

Soil Type: 
I I Clay 
I I Sand 
[ j Organic 
[ ] Gravel 

I 

Field GC Data: { J Field Duplicate Collected 
Duplicate ID ____ _ 

I I..SS ilJJ.Qke\ _ • 
['\1 - s~ ~,...,'--:tJJ \ (5\~r~ o-v_:5) 
Typ,,e,Of Sample Collected: Sample Location Sketch: 
[ t,1Discrete ( ] '!)1s 
I I Composite _ I tJ'No ;r...R .,,.-,~ 

Sample Observations: 
I JOdor ______ _ 
I I Color ______ _ 
[J _______ _ 

SAMPLES COLLECTED Methcxl Fraction Volume Preservation Sample 
Analysis Number Code Required Method Collected 

[ ,.,j' voe LM19 SV (2) 202 AG 4 DEG C 1•.{ 

~::~:::anics SeNiiw : (l) lS!OZAG lf 
[ ] Explosives LW12 SS [ l 
[,.,YTPHC 418.1 SS Iv! 
I ] Lead Only JD17 SS I I 
I I TOC 415.1 SS I I 

t LTCLP . 1311 ss • DEG c/~-eoH lvl" 
VJ E'fi-1 Nft=l (1) 16 oz AG 
AL lnorganics: ICP Metals (JS16; AS (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10). 

NOTES/SKETCH 

Ttrtl 
)60$" 
\t/W 

:5:::t. 10/\...,p LL 
Cc- o. ~ +1--lqi,) 

(l 

l-2. 

f'1'[:) 

{ ffl'V1) 
.-'li_f 

0,°6 

Q Sf"" / Cl...,b 'ff' t: H l P, h\J '1 <:' .'-L l 0 - ._),re- l 

Sample Bottle 
ID Numb,,,ec,rs __ 

--'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'--__ , __ , __ , __ 

o1o .s 

ls\ ac \c. OYcj, "J'<',c [ c,J_ 

&lj ~ ',UY\ -+ .sctrcl 

' C-.JE?.r,<"-P ~i-- MO:.t FIGURE4-7 
~ • ~~ ' '--"-.., L , SURFACE SOIL SAMPLE DATA RECORD 
( I'-- Y- ,t+--1 Ck.) u\_fc'Al...M vq PROJECT OPERATIONS PLAN 
pc Ice TS 6 t- H ,..,0. • () ._) FORT DEVENS, MASSACHUSETTS 

1 
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SURFACE SOIL SAMPLE FIELD DATA RECORD 

Project: ____ 'j)p"'-"'-'\"-'Je-"''.I)"---'-'-";,----~-----
Project Number: ___ ___,0"-"1-'--'·1_'--.cl '-1...,·.c· -=0--'8;"------

Site: __ _,_-A::_so~c___,S{'-/.-......!.ft.l..lce....SLa-'Q"-....:::.~-=--

Stte ldentification: __ ___,5''-'-7-"S'--··_· ...!qc>ge..~---'-l.::.O:.<)<.:...... __ _ 
Date: __ ~ 5ecic:.l_q:...11-· c_,_r~"',; _______ _ 

Time: Start: 1630 End: I e,ti5 Signature of Sampler:--"'Lfu.:......:.-"CUV1=.:....e:VA1="--.i_,._e,o@; 

SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

l.re)~v\J 

6-f,..,L,;, vV 

Eq,0µment Used For ponection: . ) 
1"1 Hand Auger [ d-...Z9,f of) \,U',/ 
I I S.S. Split Spoon _) 
[ ]);hovel 
f '1Hand Spoon 

Field GC Data: [ I Fie!d Duplicate Co!lecled 
( J Aluminum Pans 
I I ss Bucket 
IJ _______ _ Duplicate ID ____ _ 

SAMPLES COLLECTED 

Type Of Sample Collected: 
[~screte 
[ I Composite 

Sample Observations: 
I I Odor ______ _ 
[ ] Color ______ _ 
[] _______ _ 

Method Fraction Volume 
Number Code Required 

LM19 sv [21 2oz AG 
LM18 SS [1) 16 OZAG 

Preservation 
Method 

4 OEGC 

V LH10 

Soil Type: 
[ I Clay 
[ I Sand 
[ I Organic 
[ J Gravel 

Sample Location Sketch: 
I ]Yes 
11.-f'l<o ~ N.Pf 

Sample Sample Bottle 
Collected ID Num,s;be,crs'---

(i.:JSv(L/ ; ; ;= 
1'1° !".A)\--'--'-'
[ I (t('V)_/_/_/_ 

lvf ~--'--'--'--

,;;pi LH16 SS j 
'-C. [ l 1 • Se~;;~ow ~ 

~Q ,:,f_ iV1l;~~S1VeS 418.1 SS 

·c(.,',' .. ',...,_' I I rl,ad Only J017 SS 

U-- .,i --'--'--'--,. J __ / __ / __ / __ 

I I ' --'--'--'--
c1<.''t '-""' I I 'oc 415.1 ss . 
L"-0\f ,o~ i] CLP 1311 SS 40EGC'/'M£.Ot-) 
.:,ti-' [-I'' [. Vf't-1 lPPJ-1 {1) 16 oz AG 

__ 1 __ 1 __ 1 __ 
__ / __ / __ / __ 

r.J>"\_'C • P lnorganics: l'c'P Metals [JS16; AS (J019): SE {J015): TL (J024); SB (J025): PB (J017): HG (J810). o-.ti,\of•;...,.:__ _______________________________ ..., 

, c .. \ NOTES/SKETCH 
S'l J 

s o:_fY\.,.f' I r> 

g- S?f S--i--r (OGD 

SKs·71 oo 1 
@/7~ 

/ 

,r,·r.,..J2.. 

i630 
1640 

L>efth 
~ r A togi) 

o-o. 

I - L.. 

'P' l D--# 
/' ~ 

-~ Frvv--) 
0,3 

0,3 

~ J;;/2(',~ r~ f\/\02l, t ( ~ l../ ,, -1-t.,-;ic!c.) 

ov-e ~ ~-5 po cJ c..e_ +_J ?-P, }'.)-;,_ o 
( t.t', 1 Dpon~j Sieff·,'2JJ 

* fiD r-r,aJ.+yr, 0..1,\0 v{; n '.Y.J 
/ ,..J ' . ..., FIGURE4-7 
' rea,,,..,; "/1 l::, ppr_., SURFACE SO!L SAMPLE DATA RECORD 

~ \.('".'. )0.f'r'lo\?JlT PROJECT OPERATIONS PLAN 

fu.V, FORT DEVENS, MASSACHUSETTS _j 
1.....--------------------------ABB Environmental Services, Inc. 
9505005S L 2 

D 



SURFAUE SOIL S,\i\ll'LE FIELD DATA RE(JORD 

Project: l l',Vf (l ;:5 
Project Number: oi:/ /'-jt-{. 0 8 
Site ldenrnication: 1tJf'1{? 5'7$-Cf8-1 l ZS 
Time: Start: 10 0f End: [Q )]:', 

SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID ____ _ 

Eq0,Pment Used Fg~llection: . "" 
[vfHand Auger ( ~ oY) Lt,\ ; 
I ] S.S. Split Spoon J 
I ] Shovel 
I •..{Hand Spoon 
[ ] Aluminum Pans 
I I ss Bucket 
[] _______ _ 
Type Of Sample Collected: 
[ ~screle 
[ j Composite 

Sample Observations: 
I I Odor ______ _ 
[ ]Color ______ _ 
[] _______ _ 

Soil Type: 
[ I Clay 
I I Sand 
I I Organic 
[ ]Gravel 

Sample Location Sketch: 
I ])(es 
Y! No o/°-'2 6-f'__..lt.....u 

SAMPLES COLLECTED 
Method 
Number 

Fraction 
Cede 

Volume 
Required 

Preservation 
Method 

Sample 
Collected 

Sample Bottle 
ID Num~be~rs~-

LM19 
LM18 

SV [2)20ZAG 4DEGC [ ] 
SS [1) 160ZAG I I 

LH16 SS j I I LH10 I I 
[t,{PALln rganics See Below SS [ l 
[ ] Explosi es LW12 SS I I 
[v(TPHC 418.1 SS I I 
I I Lead ly JD17 SS I I 
I I TOG 415.1 SS I I 
6~T§-P ri/Vf'I--/ 1311 SS ll)lSOZAG 4DEGC/M1:0\--\ I I 
{,<i I ganics: ICP Metals (JS16: AS (J019): SE (JD15): TL (J024): SB (JD25): PB (J017): HG (JB10). 

NOTES/SKETCH 

Sa._ t'Y'-p l 12-
St- 57 i loo 
S'f='57 it 03 

O-o.s-
3·-3. S 

--'--'--'----'--'--'--__ , __ , __ , __ 

--'--'--'-__ , __ , __ , __ 
--'--'--'----'--'--'----'--'--'----'--'--'--__ , __ , __ , __ 

otf'--s,+e. * P\ t> not-~ ' j ucLs,ed L S~rr-~-r· ·Loc~n.,o 
hj look, oc:lori sl-- ntSt-ori cal tvlo c· • 

l (', 

No 

/v,V...>~\2, [S "-'G- 4, ~~ {rv IS' tJ o(' S'7S~q6;:~RE4-7 

SURFACE SO!L SAMPLE DATA RECORD 
PROJECT OPERATIONS PLAN 

FORT DEVENS, MASSACHUSETTS 
'---------------------------ABB Environmental Services, Inc. 
9505005S L 2 



Project: l)p\lP n "5 Aoc 51 
Project Number: C'i 14'-i OQ 
She Identification: 57$- 9 '2;" /2r,. 

Date: S-/µ0 i3 'o 

Time: Start: 0 3b End: iOlfo Signature of Sampler: \ Jf Cl.l'(Lf-'-1 /:.. fc;fi;-
SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

SQ \zd.ouJ 

5ia \,d,10W 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID ____ _ 

SAMPLES COLLECTED 
Method 

Analysis Number 

[ 1 voe LM19 
[ I svoc LM18 
[ I PesVPCB LH16 

LH10 

Fraction 
Code 

sv 
ss 
ss 

I PAL lnorganics See Below SS 
} Explosives LW12 SS 
] TPHC 418.1 SS 

[ ] Lead Only JD17 SS 
[ I TOC 415.1 SS 

Eq;!ipment Used For Collection: 
[Y) Hand Auger ( cL:> o ") 
[ I S.S. Split Spoon - - ---T 
[ 1,.Shovel 
( v1 Hand Spoon 
[ ] Aluminum Pans 
[ ] SS Bucket 
J] _______ _ 

TyeYOf Sample Collected: 
[ -') Discrete 
[ ] Composite 

Sample Observations: 
[ JOdor ______ _ 
I JColor ______ _ ,, _______ _ 

Volume 
Required 

(2)2OZAG 
(1) 16 OZAG 

j 

Preservation 
Method 

4 DEG C 

I ] TCLP 1311 SS 4 DEG C 
(1)16OZAG 

PAL lnorganics: ICP Metals (JS16; AS (JD19); SE (J015); TL (JD24); SB (JD25); PB (JD17); HG (JB10). 

NOTES/SKETCH 

~ o. ""'-f \ D 
S,FS7t"2-0O 

S1'-6~i1.,o l 

' .,, 
I' r--v. 

[035" 

[O'-rO 

b-e-ptt, 
ct+ 0cr) 

o--o.5 
i-1.5 

r.o t' Lt..n,--dcl V\D\ - ti-ft· s 1 -l-e 
s; '?f-"-t-J oclcv-; 'f h",S toYJ ,_a~Q 

Soil Type: 
[ JClay 
[ ] Sand 
[ I Organic 
[ J Grave! 

Sample Location Sketd1: 
[ ]Jes 

. tl--,No ~ T'Actf 

Sample 
Collected 

Sample Bottle 
ID Num,~b•~rs~_ 

I I 
[ I 
I I 
[ I 
[ I 
I I 
I I 
I I 
I I 
I I 

__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 

o{F-.:.,'itf' FIGURE 4-7 
SURFACE SOIL SAMPLE DATA RECORD 

PROJECT OPERATIONS PLAN 
FORT DEVENS, MASSACHUSETTS _j 

'----------------------------.ABB Environmental Services, Inc. 
9505005S L 2 



· SURFACE SOIL SAi\lPI.E FIELD DATA RECORD 

Project: l:£_.Vf D :) 
Project Number: o:I l ':fY, 0'3 
Stte Identification: 57ci-'1'1;- l~X 
Time: Start: IQ '-f 5 End: l O 55 Signature of Sampler~

0
[{CV'f).£.b-j 

SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

Y-e. 6-el,:n.0 

XR i:d.&Y,) 
Field GC Data: [ ] Field Duplicate Collected 

Duplicate ID ____ _ 

Equ~ment Used For Collection: 
[ ~and Auger ( c:l.2_.lU'.)) 
[ J S.S. Split Spoon - I 
[ ) Shovel 
[ .,i1iand Spoon 
[ } Aluminum Pans 

[I· ),SS Busck~t-,,. ·'I ( l • • • IJ,} ll1 _3 v,~s::s1. _g..LQ.f o'{)~ 

Ty9-9 Of Sample Collected: 
VJ Discrete 

Soil Type: 
[ I Clay 
[ J Sand 
[ I Organic 
[ ] Gravel 

Sample Location Sketch: 

[ ] Composite 
I I 'l)>s 

. t--YNo <;("__)_ ~ 

SAMPLES COLLECTED 

Analysis 

[v'j voe 
[-v'j svoc 
[v{ PesUPCB 

Method 
Number 

LM19 
LM18 
LH16 
LH10 

Fraction 
Code 

sv 
ss 
ss 

Sample Observati0QS: 
[ \1 Odor ppt'C? i(lg_(V') 
{ l Color ______ _ 
IJ _______ _ 

Volume 
Required 

(2) 2OZAG 
(1) 16OZAG 

Preservation 
Method 

4 DEG C 

Sample 
Collected 

[,.{ 
l....f 

{..-1 PAL lnorganics See Below SS lvf' j 11 
{ J Explosives LW12 SS [ l 
[v'fTPHC 418.1 SS [vf' 
[ J Lead Only JD17 SS I I 
[JTOC 415.1 ss _,[I 
r 1 rcLP _ , 1 s11 ss • DEG c/r,Jt"-'◊ i-t L !/ 
c,l'J VPl-l/cP-H 1111so2AG • lYJ 
PAL lnorganics: ICP Metals (JS16: AS (JD19): SE (JD15): TL {JD24): SB (JD25): PB (JD17): HG (JB10). ~ 

NOTES/SKETCH 

S o.r"'-p l _]) -SF57i30o 
5FS1t3ol 

l D50 

loss 

-1:ef,-\:L, 

({\-' "°#) 
0--O.S' 

Ob.s. 

Sample Bottle 
ID Num=b•=r•~-

__ / __ / __ / __ __ / __ / __ / __ 
__ / __ / __ / __ __ / __ / __ / __ 
__ / __ / __ / __ 
__ I __ / __ / __ 
__ / __ / __ / __ __ / __ / __ / __ 
__ / __ / __ / __ __ / __ / __ / __ 

FIGURE 4-7 
SURFACE SOIL SAMPLE DATA RECORD 

PROJECT OPERATIONS PLAN 
FORT DEVENS, MASSACHUSETTS 

'---------------------------ABB Environmental Services, Inc. 
9505005S L 2 



Project: __ ___;b:.;ev{:Ylc;_-..::...,"'--·s=-· ----~-----

Project Number: ___ _,0,_9-'-:t_'-l'-L/_,_·'"'. o~i<,------
Site ldentification:.._--~5~7~'5'-·_'1...,_~-=--~l L-J~X..~,-,-----
Time: Start: I h O End: { l 2.0 

Date: __ _.,,'-t'=<-'--------

Signature of Sampler: --1.;--=c....:...=+--'t""'--"·&/&· ( 

SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

Eq0Pment Used For qo]lection: 
[ >1 Hand Auger ( OJ2...:Lf on \.t..,,) 
[ } S.S. Split Spoon ..J 
[ }phovel 
{...fHandSpoon 
[ J Aluminum Pans 

Soil Type: 
[ I Clay 
[ I Sand 
( ] Organic 
[ l Gravel 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID ____ _ 

[ I ss Bucket_ , Jt 
O O

p _,,,.,; , ;1 [vi" S',} h::ziJ)I t"C!-~. '-'•~y 

SAMPLES COLLECTED 
Method Fraction 

~

al. Number Code 

[ LMt9 SV 
[yj"SVOC LMt8 ss 
[ ..,( PesUPCB LH16 ss 

LH10 
[vf PAL lnorganics See Below SS 
( J Explosives LW12 SS 
[\11TPHC 418.1 SS 
[ } Lead Only JD17 SS 
I I TOC 415.1 ss 

Type Of Sample Collected: 
t~Discrete 
[ ] Composite 

Sample Observations: 
[ I Odor [ ] Color ______ _ 
[} _______ _ 

Volume 
Required 

(2) 20ZAG 
(1) 160ZAG 

j 
Preservation 

Method 

4DEGC 

[ J, T£LP 1311 SS 4 DEG C/iJleo8 
µ<) t:ft,/vPl-1 (1)160ZAG 
PAL lnorganics: ICP Metals (JS16; AS (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10). 

NOTES/SKETCH 

~-1,i) 

SI=5714CO 
S\:='.'57 1401 

'Tl~ . .--

i r ~5 
I I '2-0 

Sample Location Sketch: 
[ ].Yes 

_VJNo ~ 

Sample 
Collected 

['.-f 
[vj 
[VJ 
! I 
[vf 
I I 
[.,Y 
I I 

i,/ 

Sample Bottle 
10 Num~be~"~-

--'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'--__ / __ / __ , __ 
--'--'--'--

@ru:,t 
- N c -pe od' 1. OJ-{f'( on s \.fY fo a,...... a.e_ tr1V. rvct· 

Ctt"' 6' 6~' 

$wvt.p l.es 
h:, s+oncoJ 1v--.B. 

;;f. t' l D r,ot· ~½ 
~ Si~C,t; z:d...cr) f 

o-q-:- .:s He JOJ'I\ p l.e e,oL lJ2 c't{c/ Qr sxs 7 l'-f o \ 
( \-~ +1: ~;) 1 ,ncLuclJ:.,,j SURFACE s01L SAMPLE DA~~~~~~b 
Qn

15
tv,.S/ M Sb PROJECT OPERATIONS PLAl-l 

- (J_ ST la.l-,-=#' .::: • H LA P'\l t S~ \-Z... FORT DEVENS, MASSACHUSETTS _j •• 
'-----------'------'--..:..:=-'-=-------,ABB Environmental Services, Inc. 
9505005S L 2 



SURFACE SOIi, SAMPLE FIELD DATA RECORD 

Project: be>, ten ;s 
Project Number: o9 l't'-f. 06 
Site ldentttication: 57S--'1ci- i,5)(, 

Site: -/¾;)c -1::,7 h,ea 3 
Date: 5/2.o!q'(i 

Time: Start: 1 l '--/0 End: __ -c..1
1.::::::.---0:....... __ _ Signature of Sampler: Vf d.J-rlcD £. ~ 

SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

-s,o_ ln,01-) 

~ (x=~J) 

Field GC Data: [ J Field Duplicate Collected 
Duplicate ID ____ _ 

SAMPLES COLLECTED 

~ 
1vf,voc 
['1SVOC 
[.,j/pesUPCB 

Method 
Number 

LM19 
LM18 
LH16 
LH10 

Fraction 
Code 

sv 
ss 
ss 

Iv( PAL lnorganics See Below SS 
[ }_,..Explosives LW12 SS 
[.-'j TPHC 418.1 SS 
I I Lead Only J017 SS 

Equipment Used For Collection: t ·, 

tv! Hand Auger { cl...e~ I', 0Y)LU\) 
I I S.S. Split Spoon T ...., 
I I :j!,ovel 
[\.1"fiand Spoon 
[ ] Aluminum Pans 

Soil Type: 
I I Clay 
I I Sand 
I ] Organic 
{ ] Gravel 

, 

[ ] SS Bucket. , ( , '\ 
I J/.'. -,S le.CU)\ Q Q /l-f' o,,, lJ) 

Typ.,,Of Sample Collected: 
[)fDiscrete 
[ l Composite 

Sample Observations: 
I I Odor ______ _ 
I I Color ______ _ 
[] _______ _ 

Volume 
Required 

(2) 20ZAG 
(t)160ZAG 

j 

Preservation 
Method 

4DEGC 

Sample Location Sketch: 
I ]Yes 

_ [«'No ~ lf'rlct.--p 

Sample 
Collected 

[vf 
f-1 
1'1 

iv} 
I I 
lvf 
I I 

Sample Bottle 

ID Num~b•=r•~-

--'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'----'--'--'--[ J TOC 415.1 SS 
l~TCLP f'' 1 1311 ss 4 DEG c;·/J\eOt-J 
µ EA,,t/v n (1)160ZAG 
PA lnorgaOics: ICP Metals (JS16: AS (J019): SE /J015): TL (JD24); SB (JD25): PB (JD17): HG (JB10). 

iJ; __ , __ , __ , __ 

NOTES/SKETCH 

s-o.. l'l\,e \ :v 
<r-' 

SF 57 l s-oa 
.:SI-3'715 o3. 

i I 4-::, 

IISD 

* P\\) r,ot-· ~~ -D-ff-5:i=tt- S:av-A.f\.QS CV-\io~ 

~ ~) a:k~ t h;:,Pr~roJ lh fu. 
rr • c..o \.-LP d-eol ctt sxs7 l sol FIGURE 4-7 

()'11"", sH-t sa i('l',f'U' SURFACE SOIL SAMPLE DATA RECORD 
(J _;3J5t{- ~s), PROJECT OPERATIONS PLAl'l 

Q St [o:.b i'f" = H LA'b\f l S¼ 13 FORT DEVENS, MASSACHUSETTS 
'----------------------------ABB Environmental Services, lnc.-
9505005S L 2 



SURFA<.:F. SOIL SAi\ll'LE FIELD DAT A RE<.:ORD 
Project: i)P.,Ue'.l',:S 
Project Number: ,5q I 4'i. OZ 
S~e lden@cation: ~-rz S ·:'3 o- I 6S 

S~e: __ _,_A+"o'-'=C~51',-'--__,n_,_i:f~Q:L.....1c___ 
Date: ;-, [2.0 \Cfx' 

Time: Start: l ) S5: End: 1 'Z. D S Signature of Sampler: i W.J.JY'~ 

SOIL SAMPLE 

Field Sample No. 

Depth of Sample 

5iee bci&JJ 
x.e !::,'(' J.&,v 

Field GC Data: { } Field Duplicate Collected 
Duplicate ID ____ _ 

SAMPLES COLLECTED 
Method 

Analysis Number 

J voe LM19 
I svoc LM18 
J PesVPCB LH16 

LH10 

Fraction 
Code 

sv 
ss 
ss 

] PAL lnorganics See Below SS 
] Explosives LW12 SS 
] TPHC 418.1 SS 
J Lead Only J017 SS 
1roc •1~1 ss 

EquJpment Used For Co!!ection: 
[ t,l'Hand Auger C ,cl > • f) D'V) I , .") 
[ ] S.S. Split Spoon ~--------r J 
I I ijtlovel 
l.,...¥fiand Spoon 
[ ] Aluminum Pans 
[ ] SS Bucket 
[] _______ _ 
Tyge' Of Sample Collected: 
f\'1 Discrete 
( ] Composite 

Sample Observations: 
I I Odor ______ _ 
[ ] Color ______ _ 
[ ] ________ _ 

Volume 
Required 

(2) 20ZAG 
(1) 160ZAG 

j 
Preservation 

Method 

4DEGC 

, 
Soil Type: 
I I Clay 
I ]Sand 
[ ] Organic 
[ ] Gravel 

Sample Location Sketch: 
I ])"es 

. lvl' No ya YY\ e<-f 

Sample 
Collected 

Sample Bottle 

ID Num.~be="~
__ I __ I __ I __ __ , __ , __ / __ __ , __ , __ , __ 
__ / __ / __ / __ __ , __ , __ , __ __ , __ , __ , __ 
__ / __ , __ / __ __ , __ , __ / __ 
__ / __ / __ / __ 

[ JTCLP 1311 SS 40EGC 

I I 
I I 
I I 
I I 
I I 
! I 
I I 
I I 
I I 
I I __ 1 __ 1 __ 1 __ 

11) 160ZAG 
PAL lnorganics: ICP Metals (JS16; AS (J019): SE (J015); TL (J024); SB (J025); PB (J017): HG (JB10). 

NOTES/SKETCH 

-~aCV'f "!1:) 

SF5'/1600 
S '\= s 7 1 60--L, 

. 
~ 

{fi, ban°) 
O-o.S-
2-- 2.5 

~ r>\b h6+ Wvik.-L~-ch.os£ ott-sf!e_ &~1~~ 
b-ct1.)..-t)., on sw}) c:c1ti,1 <t- i_,.;s-+onca.1 1 vi6 

r,so t:,tt· --;_:;k Sa ifY',fll c.ow c{-~ FIGURE 4-7 
SURFACE SOIL SAMPLE DATA RECORD 

PROJECT OPERATIONS PLA"! 
FORT DEVENS, MASSACHUSETTS __j 

'---------------------------ABB Environmental Services, Inc. 
9505005S L 2 



SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

Project Deve.n .'i 
Project Number: O '1 I L/ L/ . Q 1, 

Stte: --'-'l,.,C:0-'(~5~0~------
Date: __ c,5'-fl-=="'"'+(_,'i'""£i,__ ______ _ 

Stte Identification: S 8' K - q<c; -0 ·1 X 
Time: Start: 0 '\',35 End: 0 3L/ '.:,- Signature of Sampler: 

SURFACE WATER INFORMATION Type of Surlace Water: Equipme -tis;;;-For Collection: 

Field Sample No. Si!(93C-(Y:.Water0epth ---'-N.,_A--'--- (ft) 
( l Stream ( ] River ( ne, Grab Into Bottle 
( l Pond/lake [ I Seep J Bomb Sampler 

Depth of Sample 
From Top of Water 

}Pump _________ _ 

NA (It) Temperature tiJA Deg. C. Sample Location Sketch: 

Spec. Cond. .ti::B._ µMHOS/CM PpH tJ-!'l1 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID 

SEOIMENT INFORMATION 

Field Sample No. 

Depth of Sediment Sample _____ (tt) 

Field Ge Data: [ J Field Duplicate Collected 
Duplicate ld 

Units 

Velocity Measurements Obtaiood? 
( ] Yes, See Flow Measurement □ala Record 

quipment Used For Collection: Sediment Type: 
{ ] Clay [ ravity Corer 

[ ] S. plit Spoon 

I I D"'d<J• 
[ ] HandSpo 
[ ] Aluminum P 
[ ) SS Bucke<· 

II / 

✓-Of Sample Collected: 

I JSand 
{ J Organic 
{ }Gravel 

Sample Observations: 

[ ]Odor 

/ 

[ ) Discrete 
[ ) Composite [ ]Color _________ _ 

SAMPLES COLLECTED 
Method 

Analysis Number 

1/i voe uM20 
10 pvoc uM1a 
( \A PesUPCB UH02 

J'"l•-., UH13 :..... 
{0° PAL lnorganics (Spec1!ied Below) fF"t t Ri'fdJ 
( J Lead Only ' S020 
[ ] Explosives UW19 

J TPHC 
l TOC 
J Amons 

J TSS Onty 
J H20 Quality (Specified Below) 

. J J Coliform 

[vJ.Ef'H/vFl-1 

Analysis 

J voe 
J svoc 
] PesUPCB 

) PAL fnorganics 
) Explosives 
] TPHC 
] Lead Only 
J TOC 
l TCLP 

NOTES 

UW32 
418.1 
415.1 
TF22 
mo 
310.1 
160.2 

303,909 

Method 
Number 

LM19 
LM18 
LH16 
LH10 

S&e Below 
LW12 
4181 
J017 
415 1 
1311 

Facuon 
Cod• 

VP 
MS 
EC 

N 
N 

LC 

0 
0 
s 
C 
N 
C 
s 
C 
N 

Fraction 
Code 

sv 
ss 
ss 

ss 
ss 
ss 
ss 
ss 
ss 

I I 

Preservation Volume 
Method Required 

HCL, 4 DEG C (4) 40 Ml 
40EG C (2) 1 LAG 
40EG C (2) 1 LAG 

HN03 TO pH<2 1 L p.cuBE 
HN03 TO pH<2 

4DEG C (3) 1 LAG 

H2S04 TO pH<2 1 LAG 
H2S04 TO pH<2 1 L p.cuBE 
H2S04 TO pH<2 1 LP-CUBE 

4 DEG C 1 L P·CUBE 
HN03 TO pH<2 1 L p.cuBE 

4 DEG C 1 LP-CUBE 
H2S04 TO pH<2 1 L P•CUBE 

4 DEG C 1 L P·CUBE 
HN03 TO pH<2 1 LP-CUBE 

4DEGC (1}402 

i-lc..r/ H_2.SO-t/ y Stenle 
vf'I.J tPH CEq (: 

Preservation vo(ume 
Method Required 

4 DEG C 

40EG C 

(2) 20ZAG 
(1) 160ZAG 

j 
(1) 160ZAG 

PAL lnorgan1cs. ICP metals (SStO); AS (S$22); SE {S021); TL (5009); SB (SD20); HG (S801). 
H20 Quality• P04 (TF27), TKN (TF26); NIT (TF22); CUS04 (TT10); TSS (160.2); ALK (301.0); Hardness. 
All parameters collected as totals, ie; non Filtered 

Sample 
Collected 

I I 
I I 
I I 

I I 
I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
[:) 

Sample 
Co!lected 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

PAL lnorgarncs: ICP metals (JS16; AS (J019); SE (J015); TL (JD24); SB (JD25); PB {J017): HG {J810). .. {\ _ 

Sample Bottle 
!D Numbers 

__ , __ / __ / __ 
__ / __ , __ / __ __ / __ / __ / __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ , __ , __ / __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 

__ 1 __ 1 __ 1~-
__ 1 __ 1 __ 1 __ 
__ / __ / __ / __ 
__ / __ , __ / __ 
__ , __ / __ / __ 
__ , __ ! __ , __ 
__ , __ , __ / __ 
__ , __ / __ ! __ 
__ 1 __ 1 __ 1 __ 

Sample Bottle 
ID Numbers 

__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ , __ , __ ! __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ / __ , __ / __ 
__ , __ / __ / __ 

--'--'--'--__ / __ / __ , __ 

R«,sec:tk lo \c;.,n'..- -1:o <'f.~r-;:'if:r,±..~d.Ji cPr. rr0 c.e~ff .:i a ~Y 
, 1 s; 1,,, o' .. .L so.,Y'!\P\..J.:n -If",•~ ct.t- Arect e-• FIGURE 4-10 
.. ,o' @"i::: " :~·.. u SURF E WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

ciwp«en+ ~;c,tl au~: SS knwl, SS ~cor PROJECT OPERATIONS PLAN 
~- i-h.0 SouYce '. !-\,.o oi"'l+- d.Jc.,oYl +ho FORT DEVENS1 MASSACHUSETTS 

L.Cz:...._.:..:.::::._:..:..: __ .::_....:,_ ___ __i __ ..:.;. _________ ....:.::::_ ______ ,ABB Environmental Services, Inc. 
9505005S L 3 



FIELD DATA RECORD- GROUNDWATER SAMPLING 

PROJECT JusAEC / Devens AOC 57 I FIELD SAMPLE NUMBER I hi )!,_5:;()Z- X x I STUDY AREA/ AOC I -,4oc~7 I 
SITEID I 5"U"- 'lfr-DZ X I sITE 1YPE lwELL I DATE) :., - Z,G, •• 7"b',.-

' ACTIvI1Y lsTART i,:,VV END z 't,;;;;,, 1 Joe NUMBER I 6111/"i.J-o ffr I FILE 1YPE lcow I r,=G~ 
WEATHER I=~·'.>"' /&<:''I 

WATER LEVEL/WELL DATA 

MEASURED j 1.7~ 
FT [OR)I 

HISTORICAL I ,1-,<J , ,;-
FT[OR)I WELL DEPTH .......:......, .), WELL DEPTH • ;:. 

PROTECTIVE (7"~) PROTECTIVE 
CASING STICKUP I .::i. .os-

FTI 
CASING/ WELL 

I 
i-JA FTI (FROM GROUND) DIFFERENCE 

DEPTH TO 

I 
,3,.2. FT[OR)I 

SCREEN 

I 
d. FTI WATER LENGTH 

WELL 

I 
I [NI 

WELL I '?-I'<.. SL-~ '-(G 
I DIAMETER MATERIAL 

HEIGHT OF I / -
WATER COLUMN • /S FT I x _GAUFT LINCH WELL)= cl _____ _,,,,,,_,= GALNOL I WELL 

INTEGRITY: CAP 
YES NO NIA 

v - - 7 CASING 

PIO I I 
AMBIENT AIR c_J½'.-x:::;;:::G:__c:,PP::,Me, 

PIO 
WELL MOUTH TOTAL VOLUME PURGE□ ! GALI 

COLL.AR - - ✓ 
LOCKED - - 7 - -

PURGE DATA 

PURGE VOLUME (gallons) {).t-5' 0. t-S- /,:, SAMPLE OBSERVATIONS: 

PURGE RATE (gpm) □ CLEAR 

TEMPERATURE (degreesC) /(,, 3 P/.Z /"-{. I G COLORED &tlL'-:' 

pH (units) S."7 (, I t:,. I □ CLOUDY 

'FUROID!TY fRlu)---"""'-, ~,0 , 53-.j, '3..z,i, ;2' '/) st, [3 TURBID 

SPEC. COND. (uhmos/cm) o, I 3c; 0,75' o,'io w ODOR .Sw!\M.f';" 

TURBIDITY (ntu) Cf'r't "/ .3'6 3ZO □ OTHER (see notes) 

REDOX POTENTIAL (+/- mv) 

EQUIPMENT DOCUMENTATION 

PU~ING SAMPLJNG DEGON FLUIDS USED WATER LEVEL EQUIPMENT USED Er PERISTALTIC PUMP METHANOL ELECTRIC COND. PROBE 

'--- '- SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED 
~ '- BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE 
V 
~ ._,c PVC/SILICON TUBING ~ DEIONIZED WATER ~ 
'- '- TEFLON/SILICON TUBING STEAM CLEANING 

'- ~ 
BAILER NITRIC ACID 

~ IN LINE FILTER 

' 
ANALYfCApL PARAMETERS 

i:'?M: ✓ ~ METHOD FRACTION 

" NUMBER CODE 
l:tJvoc VMS3-WA 
ovoc VMS1-WA 
@svoc SMV1-WA 
09.voc SMV3-WA 
(i2JPEST I PCBs PST1-WA 

~

HERBICIDES 
PAL INORGANJCS ~ 

HB61-WA 
(Wf:\1... + F,c._:rt,,t.'t.\';,.. {see notes) 

□SULFATE NITRATE/NITRITE USEPA 300 
□SULFIDE USEPA 376.1 
OIRONONLY ICP1-WA 
□FERROUS IRON FIELD METHOD 
□TOTAL PHOSPHORUS USEPA-365.4 
□AMMONIA N!ROGEN USEPA-350.1 

□roe USEPA-415.1 
OTSSONLY USEPA-160.2 
0 METHANE I CARBON DIOXIDE 

NOTES 

(1) PAL INORGANICS: ICP METALS (ICP1-WAAND ICP2-WA), HG (HGC1-WA) 

i-J~i..L. f.;jlUt,S '-:::i~':"' A.,.- ) tJ,..i(U. .. V'o.._v,-vL 

'"i'2-tl..--½-r,.'-2.. At. -r ~ j/2..Ltrtr..f... /,-,,,.f-1 all.Lt.,;.s. 

SIGNATURE: P::£ .9-, 
RECEIVED BY: ______________ _ 

GWFORM15.XLS/GENERIC 

NUMBER OF FILTERS USED I 

PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 
METHOD REQUIR!;;;D CO!,,L;;CT§D ID NUMBERS 

HCL / 4 DEG. C 3X40 ML El ---'--'---
HCL/ 4 DEG. C 3X40ML D ---'--'---
4 DEG. C 2X1 LAG 121 ---'---'---
4 DEG. C 2X1LAG D ___ / __ , ___ 
4 DEG. C 2 X 1 LAG [::] ___ / __ , ___ 
4 DEG. C 2X1LAG D ---'---'---
HN03 to pH <2 1 X 1 LP [2T ---'--'---
4 DEG. C 1X50MLP D ---'--'---
NAOH to pH >9 1 X500 MLP D ---'--'---
HN03 to pH .:::2 1 x 1 LP-Cube D ---'---'---.. -· D ___ , __ ; ___ 
H2S04 lo pH <2 1 X 50 ML P D ---'---'---
H2S04 to pH <2 1X400MLP D ---'--'---
H2S04 to pH <2 1X500MLAG D 
4DEG.C 1X1LP D ---'--'---

D ___ , ___ , ___ 

5/15198 



FIELD DATA RECORD - GROUNDWATER SAMPLING 

PROJECT lusAEC t Devens AOC 57 I FIELD SAMPLE NUMBER I M X5103,>0<' I sruoY AREA , Aoc I Ao c. 5?- I 
?ITElD I '5'/-f'-'715-D3X I s1TE TYPE lwELL I DATE I ~ . 2_C, "'iSI 
AcrIvI1Y lsrART (1'-/5'" END Lfi'-IS" I JOB NUMBER I Ci",1t-ft! _ O }_ I FILE TYPE lcow I 

--- WEATHER I Cli.Ai<. 9c I 

WATER LEVEL I WELL DATA -:f,5' (II}) 
PROTECTIVE PROTECTIVE 

MEASURED I {,. <o FT (IOR}I 
HISTORICAL l ~ ... I CASING STICKUP I 

,;; ' c:, FTI 
CASING / WELL 

I FTI WELLDEPTI-1 WELL DEPTH = FT (TOR) {FROM GROUND) DIFFERENCE /::}_A 

DEPTH TO 
I ;,. -1 s- FT (IOR}I 

SCREEN I 3.o FTI 
WELL 

I INI 
WELL l ?,c. I WATER DIAMETER I MATERIAL LENGTH 

HEIGHT OF I ./If 
FTI X I GALNOL I WELL YES NO NIA 

WATER COLUMN I· _ GAUFT LINCH WELL)= lNTEGRllY: CAP L -
CASING "'77 

PIO I 
PPMI 

PIO 
I fo,Kl, PPMI TOT AL VOLUME PURGED I GALI 

COLL.AR - - "7' 
AMBIENT AIR : 1',k:G WELL MOUTH LOCKED - - 7 - -

PURGE DATA 

PURGE VOLUME {gallons) I J.. __; /... _.,- L SAMPLE OBSERVATIONS: 

PURGE RATE {gpm) 0,-ZStl,.. ;)S-0 1"',~/.,.....1,J □ CLEAR 

TEMPERATURE (degreesC} ld_j /L/,Z J,j! □ COLORED 

pH (units) (p,(Z. {, -& {, ' l, □ CLOUDY -- C> ,0' /. ?> ./, ~. I -r 5, 'i 0 TURBID CL'i.J.{/._,._;L, 

SPEC. COND. (uhmos/cm} O• 'ii . oC, V 0,01 □ ODOR 

TURBIDITY (ntu) 07~ 4 1 □ 011-IER (see notes) 

REDOX POTENTIAL (+/· mv} 

EQUIPMENT DOCUMENTATION 
l 
'PURGING SAMP ING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED z z PERISTALTIC PUMP 

i 
METHANOL § ELECTRIC COND. PROBE 

SUBMERSIBLE PUMP UQUlNOX FLOAT ACTIVATED - - BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE 

::-:::: :::::::: PVC/SILICON TUBING DEIONIZED WATER 

- - TEFLONISlllCON TUBING STEAM CLEANING 
BAILER NITRIC ACID - v IN LINE F!L TER NUMBER OF FILTERS USED - -

- -
ANALYTICAL PARAMETERS 

EJ!,1./,;ft.{ METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 
NUMBER CODE METI-IOD REQUIRED COLLI;:CT§;D ID NUMBERS 

[2'.fvoc VMS3-WA HCL/40EG. C 3X40ML D ---'---'---
□voe VMS1-WA HCL/ 4 DEG. C 3X40 ML D ---'---'---
[2'.JSVOC SMV1-WA 4 DEG. C 2X1 LAG D ---'---'---
E5svoc SMV3-WA 4 DEG. C 2X1 LAG D ---'---'---

PEST/PCBs PST1-WA 4 DEG. C 2X1 LAG D ---'---'---
□HERBICIDES HB51-WA 4DEG. C 2X1LAG D ---'---'---
(Z}PAL INORGAN!CS (see notes) HN03 to pH <2 1 X 1 LP D 

___ , ___ , ___ 
□SULFATE NITRATE/NITRITE USEPA 300 4DEG. C 1 X50 MLP D ---'---'---
□SULFIDE USEPA 376.1 NAOHtopH >9 1 X500MLP D ---'---'---
DIRONONLY ICP1-WA HN03 to pH <2 1 x 1 LP-Cube D ---'---'---
□FERROUS IRON FIELD METHOD -- -- D 

___ , ___ ; ___ 
□TOTAL PHOSPHORUS USEPA-365.4 H2S04 to pH <2 1 X50 MLP D ---'---'---
□AMMONIA NIROGEN USEPA-350.1 H2S04 to pH <2 1 X400 MLP D ---'---'---
□roe USEPA-415.1 H2S04 to pH <2 1 X500 MLAG D 
OTSSONLY USEPA-160.2 4 DEG. C 1X1LP D ---'---'---
□METHANE/ CARBON DIOXIDE D ---'---'---

NOTES /4. (.),.J,.J -(1) PAL INORGANICS, ICP METALS (ICP1-WAAND ICP2-WA), HG (HGC1-WA) 
J- (..e,...J _$AP.flt_ ~--Lt<..·()c.;o.,.,_. /D.<. 4u... ~P<-r.J 

-

SIGNATURE: 

RECEIVED BY: 

GWFORM15.XLS/GENERIC 5/15/98 



FIELD DATA RECORD -GROUNDWATER SAMPLING 

PROJECT lusAEC I Devens AOC 57 I FIELD SAMPLE NUMBER I J'J/l X.5 '/-O'f X It I STUDY AREA/ AOC I .Pc<.- 5-1 I 
SITEID I '.'""d-'/'l,-O'j){ I SITE TYPE lwELL I DATE I ,:;;--z 1 --.:-;r . 

' 
ACTIVITY !START o,:;s- END o"< ::,o I JOB NUMBER I 011<1'-{-e,;;, I FILETYPE !cow I 

WEATHER ! CcS~/1. <£" I 
WATER LEVEL/ WELL DATA 

PROTECTIVE PROTECTIVE 
MEASURED I -

FT (IOR)I 
HISTORICAL I ::;.s FT (TOR)I 

CASING STICKUP] 
:) / s- FTI 

CASING I WELL 

I '"h, FTI WELL DEPTH ;/ ~:;, WELL DEPTH (FROM GROUND) DIFFERENCE 

DEPlHTO 
I z .'/, FT (IOR)I 

SCREEN 

I 3 FTI 
WELL 

I INI 
WELL I '(,re 

I 
WATER LENGTH DIAMETER MATERIAL 

HEIGHT OF I ,f..- -
FTI X I I 

WELL YES NO NIA 
WATER COLUMN -~ 2;, _ GAUFT L_ INCH WELL)= GAL/VOL INTEGRITY: CAP / 

CASING - - -:;, 
PIO I 

PPMI 
PIO 

I "E"-~ PPMI TOTAL VOLUME PURGED! GALI 
COLLAR - - -:;; 

AMBIENT AIR : c,il~ WELL MOUTH LOCKED - - --- - -
PURGE DATA 

PURGE VOLUME (gallons) 2 t... (,, l,. g l-- SAMPLE OBSERVATIONS: 

PURGE RATE (gpm) Qr, \,l',N\ "re ,1 • !)l; ;.-\I, y.\>,'\ '.,()C ,.,1..,l_.,_,.'1 □ CLEAR 

TEMPERATURE (degreesC) 11.0 11,0 10,</ □ COLORED 

pH (units) b,l) I., ,/0 '-,/l. □ CLOUDY 

TURBIDITY (ntu) ,: ,_ ,' 

i.{ I lo G2r TURBID Gt6f!t~l-'Ji..-

SPEC. COND. (uhmos/cm) o, ··, \ 0 ,Oq -z, CJ ,CfdC., Q---oooR > !.o.,) /,\ ~ {7 ,v 
u) t) ,.-,, c...,£ ! G- l,5 :;,.> □ OTHER (see notes) 

, 
REDOX POTENTIAL (+/. mv) 

EQUIPMENT DOCUMENTATION 

PU~ING SAMPLING DEGON FLUIDS USED WATER LEVEL EQUIPMENT USED 

-'- ~ PERISTALTIC PUMP 

i 
METHANOL § ELECTRIC COND. PROBE 

- >- SUBMERSIBLE PUMP UQUINOX FLOAT ACTIVATED 

- r:;, BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE 
.::_ 

~ 
PVC/SILICON llJB!NG DEIONIZED WATER 

- >- TEFLON/SILICON llJBING STEAM CLEANING 

- ~ 
BAILER NITRIC ACID 

~ 
V IN LINE FILTER NUMBER OF FILTERS USED ~ 

' ~ 

ANALYTICAL PARAMETERS 
~plA.·V,.,~ METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 

NUMBER CODE METHOD R!;QUIRED COL!,,!;:CTED !D NUMB!;RS 
civoc VMS3-WA HCL/ 4 DEG. C 3X40ML D ---'---'---ovoc VMS1-WA HCL/ 4 DEG. C 3X40ML D ---'---'---E)svoc SMV1-WA 4 DEG. C 2X1 LAG D ---'---'---
osvoc SMV3-WA 4DEG. C 2X1 LAG D ---'---'---~PEST/PCBs PST1-WA 4 DEG. C 2X1LAG D ---'---'---□HERBICIDES HB61-WA 4DEG. C 2X1LAG D ---'---'---[}JPAL INORGANICS (see notes) HNO3 to pH <2 1 X 1 LP D ---'---'---□SULFATE NITRATE/NITRITE USEPA 300 4DEG. C 1 X50MLP D ---'---'---
□SULFIDE USEPA 376.1 NAOHtopH >9 1 X500 MLP D ---'---'---OIRONONLY !CP1-WA HNO3 to pH <2 1 x 1 LP-Cube D ___ , ___ , ___ 
□FERROUS IRON FIELD METHOD - .. D ___ , ___ ; ___ 
□TOTAL PHOSPHORUS USEPA-365.4 H2SO4 to pH <2 1X50MLP D ---'---'---
□AMMONIA NIROGEN USEPA-350.1 H2SO4 to pH <2 1 X400 MLP D ---'---'---
□me USEPA-415.1 H2SO4 to pH <2 1 XS00 MLAG D 
OTSSONLY USEPA-160.2 4 DEG. C 1X1LP D ---'---'---0 METHANE / CARBON DIOXIDE D ---'---'---

NOTES 
(1) PAL INORGANICS: ICP METALS (ICP1-WAAND ICP2-WA), HG (HGC1-WA) 

. 

SIGNATURE: 

RECEIVED BY: 

GWFORM15.XLS/GENERIC 5/15/98 



FIELD DATA RECORD - GROUNDWATER SAMPLING 

PROJECT JusAEC / Devens AOC 57 I FIELD SAMPLE NUMBER I d1'x,..5+// xx I sruov AREA , AOC I i-tGG '.:5 T I 
SITE ID I .5'1 fo1 -q G - i l >< I SITE TYPE JweLL I DATE : Q.';>. l T• tr~ I - ,:;?• I 
ACTIVITY !sTART CJ 3 -~ :;:--- ENDfYi(JO I JOB NUMBER I ()') /~U -c? I FILE TYPE !cow I 

WEATHER le wal (;.~~ I 
WATER LEVEL I WELL DATA 

PROTECTIVE PROTECTIVE 
MEASURED I 

15.1 u FT (IOR)I 
HISTORICAL I /5-, /~ FT (TOR)I 

CASING STICKUP! 2,'-,0 FTI 
CASING /WELL 

I (),1..0 FTI WELL DEPTH WELL DEPTH (FROM GROUND) DIFFERENCE 

DEPTI-lTO 

I ::\ ,o~ FT (!OR)I 
SCREEN 

I 
lb FTI 

WELL 

I INI 
WELL I ffC I WATER LENGTH DIAMETER MATERIAL 

HEIGHT OF I Li .,s- FTI X _GALJFTL_INCHWELL)= I GALNOL I WELL 
YE~ 

NO N/A 
WATER COLUMN INTEGRITY: CAP -CASING - 7 
PIO I 

PPMI 
PIO 

I PPMI TOTAL VOLUME PURGE□ l GALI 

- -;::,, 
" COLL.AR 

AMBIENT AIR : B,q, WELL MOUTH IJ~<:, - - -I,:"' LOCKED - -
PURGE DATA 

PURGE VOLUME (ga!!ons) '1 L \ 2.. I j'i; L SAMPLE OBSERVATIONS: 

PURGE RATE (gpm) 2.L- I .. , z ~!,...~ !. L/,,...._,,, □ CLEAR 

TEMPERATURE (degreesC) 'f' 1, - 'l 3.'6· IZl COLORED l-f, Ot"~i~ ,e lc.&. 
pH (units) "'•l't G,.2. > C, . ·z. I □ CLOUDY 

TURBIDITY (ntu) 5i ;,J '1 □ TURBID 

SPEC. COND. (uhmos/cm) Cl, I 51 D, f'/5. .:,, t4'S 0 ODOR \.\ ' . .-v.~ /> V 

J'l.)£'lJ~ \ol") t)-;;',.,d.- ) J,n. I . -;; -t, /, iO □ OTI-lER (see notes) 

REDOX POTENTIAL (+/- mv) 

EQUIPMENT DOCUMENTATION 
: 
PU~ING SAt-.1..E_L,l~G DEGON FLUIDS USED 

[

R LEVEL EQUIPMENT USED 
l..':C [k: PERISTALTIC PUMP 

i 
METHANOL ELECTRIC COND. PROBE 

I- I- SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED 

~ t2 
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE 
PVC/SILICON iUBING DEIONIZED WA1ER 

I- ,_ TEFLON/SILICON iUBING STEAM CLEANING 
~ '·-- BAILER NITRIC ACID 
~ le: IN LINE FILTER NUMBER OF FILTERS USED 

' ' 

ANALYTICAL PARAMETERS 
fFt1" V1)H METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 

NUMBER CODE = REQUIR~O COLLECTED !D NUMBERS 
[".]Voe VMS3-WA HCL / 4 DEG. C 3 X40 ML D ___ , ___ / __ 
□voe VMS1-WA HCL/40EG. C 3X40ML D ---'---'--
ca,ivoc SMV1-WA 4 DEG. C 2X1LAG D ---'--'--osvoc SMV3-WA 40EG. C 2X1LAG D ---'---'--
LJd"PESTIPCBs PST1-WA 4 DEG. C 2X 1 LAG D ---'--'--
□HERBICIDES H861-WA 40EG. C 2X 1 LAG D ---'--'--
CJa-P'AL INORGANICS (see notes) HN03 to pH <2 1 x1 LP D ---'--'---
□SULFATE NITRATE/NITRITE USEPA 300 4 DEG. C 1 X50 MLP D ---'---'--
□SULFIDE USEPA 376.1 NAOH to pH >9 1 X500 MLP D ---'---'--
□IRON ONLY ICP1-WA HN03 to pH <2 1 x 1 LP-Cube D ---'---'--
□FERROUS IRON FIELD METHOD .- .. D ___ / ___ ; __ 
□TOTAL PHOSPHORUS USEPA-365.4 H2S04 to DH <2 1X50MLP D ---'---'--
LJAMMONIA NIROGEN USEPA-350.1 H2S04 to pH <2 1X400MLP D ---'---'--
□me USEPA-415.1 H2S04 to pH <2 1X500MLAG D 
0TSSONLY USEPA-160.2 40EG. C 1X1LP D ---'--'--CJ METHANE/ CARBON DIOXIDE D ___ , __ , ___ 

NOTES 
-~VfL1V::.i1:.,.. (1) PAL INORGANICS: ICP METALS (ICP1-WAAND ICP2-WA), HG (HGC1-WA) fvl't-::.5"./-ilXX C,t,<..U ... (...TC-~ 

rVI <:. /11'1 s i':::, Co u. <-C n..'>:,, 

SIGNATURE: 

RECEiVEO BY· 

GWFORM15XLS/GENERIC 5/15198 



SURFACE WATER AND SEDli\lENl' SAi\lPLE FIELD DATA RECORD 

Project: DBVen;i Site: /be sE! ii Y'E'Cl ;)... 

Project Number: D:1 J '-l~, t>8 Date: ;i[zi=~ 
Site ldentffication: S 7W-:J3- 0 i '/. /_57 D- 9'6-oi X 

Signature of Sampler: i N .. C1..NV:' ' F. po-ffJ. Time: Start: C?-: So End: O 8;;,-0 
SURFACE WATER INFORMATION -Type of Surface Water: e7,·pment Used For Collection: 

Field Sample No. WX, 570i c;::> Water Depth 
. ,, 

;)'l [ J Stream 

(~!,b 
[ • Nfffle-, Grab Into Bottle 

[ ~Ond/Lake [Jomb Sampler , • . , 
Deplh al Sample C., Mcir.,), 1 Pump/ 6; ±<ti:,;;=::) i:,.-.l .. ,e {:,'t 
From Top of Water - (h) Temperaiure // 2oeg. C. Sample loca11on Sketch ( J Yes [✓J ~~fyc . 1::,' ' (. 

.li_ µMHOS'CM' flpH 5',§u Ti..u+,. _ 'f'/'J. + {,.?'No $-('.{! mar"'p:;'-"Yl + • OL\JI k., (' 
Spec. Cond. Units :-:iu .. ~ "tro>'Yl :5ln:x,Lto cl, 

·;;o - I. ':l { M"IL 
Field GC Data: [ ] Field Duplicate Collected 

Velocity Moasuremin(s Obtained? 
Duplicate ID [ J Yes, See Flow Measurement Data Record 

SEDIMENT INFORMATION 
Equipment Used For Collection: Sediment Type: 

Field Sample No. 'b)(57Di00 [ ) Gravity Corer ( J Clay 
[ ] S.S. Split Spoon M'.Sa"" 

Depth of Sediment Sample 
1' J/ 

iJs"'dge 1;,r'organt 
0- * [• Hand Spoon [ J Gravel 

Field Ge Data: [ J Fiekl Duplicate Collected [ ] Aluminum Pans t:,/J" ,f1 If-
[ ] SS Bucket 

Duplicate Id 
1.( .SS bou,> i 
T~P: Sample Collected: Sample Observations: 
~ DiscmIe [ }Odor 
[ ] Composite ( ] Color 

I I 

SAMPLES COLLECTED 
Method Faction Preservation Volume Sample Sample Bottle 

Analysis Number Code Method Required Collected ID Numbers --- -- ---
I voe UM20 VP HCL. 4 DEG C (4) 40 ML ~ 

__ , __ , __ , __ 
I svoc UM18 MS 40EGC (2) 1 LAG __ , __ , __ , __ 
I Pest/PCB UH02 EC 4DEGC (2) 1 LAG [y(' --'--'--'--
{•.,( PAL lnorgamcs (Speci!iad Below) 

UH13 
[.-( --'--'--'--

N/NP HN03 TOpH<2 1 LP-CUBE --'--'--'--( ] LeadOnly S020 N HN03TO pH<2 I I --'--'--'--( ] Explosives UW19 LC 4DEGC (3) 1 I. AG I I --'--'--'--UW32 __ , __ , __ , __ 
I J TPHC 418.1 0 H2S04 TO pH<2 1 LAG i I --'--'--'--I J TOC 415.1 0 H2S04 TO pH<2 1 LP-CUBE I I --'--'--'--I ] Amons TF22 s H2S04 TO pH<2 1 LP-CUBE I I __ / __ , __ , __ 

mo C 40EG C 1 LP-CUBE I I --'--'--'--
✓i-;ss Only 

310.1 N HN03 TO pH<2 1 LP-CUBE iJ-' 
__ , __ , __ , __ 

160.2 C 4DEGC 1 LP-CUBE __ , __ , __ / __ 
[ I H20 Quality (Spec1!ied Below) s H2S04 TO pH<2 1 l P·CUBE I I --'--'--'--C 4 DEGC 1 l P-CUBE I I --'--'--'--N HN03 TO pH<2 1 LP-CUBE i I __ , __ / __ / __ 
I J Cohform 303,909 4DEG C (1)402 i I __ , __ , __ , __ 

l ;,j f J>,i(vf'!i 
H c. 1(1-hSo,,/ii, Sten!e f\2" --'--'--'--(§A-:) ( eq.1 '' 

Method Fraction Preservation Vo!ume Sample Sample Bonle 
Analysis Number Code Method Required Collected lO Numbers -- -- ---

1:;f voc LM19 SV 4 DEGC (2) 20ZAG i1: --'--'--'--[ svoc LM18 ss (1) 160ZAG __ , __ , __ , __ 
(0 PesttPCB LH16 ss 

j 
lvf __ , __ / __ , __ 

LH10 

~ --'--'--'--{,1 PAL lnorganics See Below ss __ 1 __ / __ J __ 

[J{;plos1vos LW12 ss iJ --'--'--'--[ TPHC 418.1 ss --'--'--'--
[YreadOnly J017 ss w- __ , __ , __ , __ 
[ TOC 415.1 ss __ , __ , __ , __ 
j'j,T9!-,~PJ, f-'H 1311 ss 4 ,8~0.9 A .4,.,_-, ·, I 

(1) 160ZAG il:)( 
__ , __ , __ , __ 

V, ' 
NOTES ' 
PAL !norgan1cs: ICP meta1sJSS10}; AS (SS22); SE (SD21); TL (S009); SB ($020); HG (S801). 
H20 Quality: P04 (TF27}; T N (TF26): NIT (fF22): CUS04 (TT10); TSS (160.2); ALK (301.0); Hardness. 
AU parameIors collected as totals, Ie: non Filtorod 

PAL lnorganIcs ICP Jnetals (JS16.~ (J019), SE (JD15), TL (J024), SB (JD25), PB (JD17), HG (JB10) 

,, ~I"' i -2 ,:J;,., 

¥-bc·9•'~c lD½, _ a FIGURE 4-10 
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SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

Project: )::,eve,.--,<; 
Project Number: 0 9 1 L/4, 0 )I 
Site ldentffication: S7cu•A3-02X/57D-93-ov<-

Site: AOC ~ A,/2('). ?--
Date: 5J'2ifC 

Time: Start: See ·t,J.,;;,C End: lf-'l ' C- Signature of Sampler: r f(?,,r'(l.(),.,\ F; ea@ -
SURFACE WA1ER INFORMATION 

v 
Type ol Surface Water: ~~ipment Used For Collection: r,, 

Field Sample No. WX. &~7 6 ')6bWater Depth _ _,!}.._ __ ~ 
{ ] Slr&am [ ] River (lt).NeM, Grab Into Bottle 
{ ] Pond/Lake [ 1 Seep ~omb Sampler • • . , 
(vJ McU:5\.,. [\{Pump/$';..- P'\Jf.--tv.lo;r.ct/ in! 11:f' Depth of Sample C: 

From Top of Water O (ft) Temperature ~eg. C, Sample location Sketch: [ J YoG J 

Spec. Cond. / 5D µMHOS/CM lip.H 6 .•· 0 q Units 
,L~r1?, Cf9 'J+- r+uc [v(No l><'-i', mctf 

vo _ o. P-1- <'11:j/L 
Field GC Data: [ J Field Duplicate Collected 

Duplicate 10 

SEDIMENT INFORMATION 

FietdSamp!eNo. -PY,.5'702.CX:;; 
• I 1/ 'i' 

Depth of Sediment Sample j- 3 (ft) 

Field Ge Data: ( ) Field Duplicate Collected 
Duplicate Id 

SAMPLES COLLECTED 

Analysis 

v(voc 
1Asvoc 
(..,VPesttPCB 

[v('PAL !norganics (Specified Be!ow) 
( J Lead Only 
[ ] Explosives 

[ I TPHC 
I I TOC 
[ J Amons 

,v(rss Only 
[ J H20 Quality (Spec1tied Below) 

[ J Coliform 

tv'J 8'11/v'f't-1 

Analysis 

~ voe 
SVOC 

[~, PestlPCB 

[,,(PAL fnorganics 
[ } Exploswes 
1'1TPHC 

W Lead Only 
TOC 

U c,C,kP 'v PH 
NOl'ES 

Method 
Number 

UM20 
UM18 
UH02 
UH13 

S020 
UW19 
UW32 
418.1 
415.1 
TF22 
mo 
310 1 
160.2 

303,909 

Me!hOd 
Number --
LM19 
LM18 
LH16 
LH10 

See Below 
LW12 
418,1 
J017 
415 1 
1311 

Velocity Measurements Obtained? 
( ] Yes, See Flow Measurement Data Record 

Equipment Used For Collection: 
f ) Gravity Corer 
{ ] S.S. Split Spoon 

[ J Orndge 
[ v(Hand Spoon 

I ) Aluminum Pans 
{ ] SS Bucket , 

iv( SS bo!JJ( 

Typ' Of Sample Collected: 
['..-f'Oiscrete 
( ] Composite 

Faction Preservauon 
Code Method --
VP HCL, 4 DEG C 
MS 40EGC 
EC 4 DEGC 

N/!'-J'P HN03 TOpH<2 
N HN03 TOpH<2 
LC 40EGC 

0 H2S04 TO pH<2 
0 H2S04 TO pH<:2 
S H2S04 TO pH<2 
C 40EGC 
N HN03 TO pH<2 
C 40EGC 
S H2S04 TO pH<2 
C 4 DEG C 
N HN03 TO pH<2 

Fraction 
Code ---
sv 
ss 
ss 

ss 
ss 
ss 
ss 
ss 
ss 

4DEGC 
f1(_1fr:li.St>,/ 1+"' C. 

fv?ri) (t- Pt-Ii 
Preservation 

Method 

40EGC 

Sediment Type: 
[ )Clay 

r l"""" _ , -+vsso<-L3 ,t-
1"Joroan~(rh,cK tJ• Gtl!& _ - I 
[ I Gra,el CQ c c'lvU. 
f./J Si l+ OJ=( 51) 

Sample Observations: 

[ JOdor 
[ I Color _________ _ 

I I 

Volume 
Required 

(4) 40 ML 
(2) 1 LAG 
(2) 1 LAG 

1 LP-CUBE 

(3) 11.AG 

1 LAG 
IL P-CUBE 
1 LP-CUBE 
1 LP-CUBE 
1 LP-CUBE 
1 LP-CUBE 
1 LP-CUBE 
1 LP-CUBE 
1 LP-CUBE 

(1)402 
Sten!e 

Volume 
Required 

(2)20ZAG 
(1)160ZAG 

j 
(1) 16 OZ AG 

Sample 
Collected 

1,:-( 
i:Y 
M"' 
I I 
I I 

I I 
I I 
I I 

~ 
I I 
I I 
I I 

tvf 
Sample 

Collected 

Sample Bottle 
ID Numbers 

__ , __ , __ , __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ 
__ 1 __ 1 __ 1 __ __ , __ / __ / __ __ , __ , __ , __ __ , __ , __ / __ __ , __ , __ / __ __ , __ / __ / __ 
__ 1 __ 1 __ 1 __ __ , __ , __ , __ __ , __ , __ , __ 
__ / __ / __ / __ __ , __ / __ / __ __ , __ , __ , __ 
__ , __ / __ / __ 
__ / __ , __ , __ 

Sample Bottle 
ID Numbers 

__ , __ , __ , __ 
__ , __ , __ , __ 
_-_, __ ! __ / __ __ , __ , __ , __ __ , __ / __ / __ __ , __ / __ / __ __ , __ / __ / __ __ / __ , __ , __ __ , __ , __ / __ 
__ , __ , __ , __ 

PAL lnorganics: lCP metais (SS10): AS (SS22): SE (S021); TL (SD09); SB (S020); HG (S901). 
H20 Quality· P04 (TF27): TKN (TF26): NIT (TF22); CUS04 (TT10), TSS {160.2); ALK {301.0); Hardness. 
All parameters collected as totals, 10: non Filtered 

PAL lnorgan1cs: ICP me1als (JS16, AS (JD19): SE (JD15); Tl (JD24); SB {JD25); PB (J017); HG (JB10). 

*1~1--u.q) .'.Jtu,,+_:1,l'h)__:: 1'-ti'i?J FIGURE 4-10 
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Project: ·1)ev--e.J)S 

Project Number: o'l I 4':I. 0 8 
Site Identification: 57w--qt)- O:iX/ 571)-91',-o.30 
Time: Start: End: !''13o Signature of Sampler: 

SURFACE WATER INFORMATION Type cl Surface Water: z:nt Used For Collection: 

Field Sample No. WX5·7 0300water0epth __ ...,i_'_' __ .)6) ( J Stream ( ] River {' • Grab Into Bottle 
/'}'J [ ] Pond/Lake [ J Seep [" Jj!omb Sampler • . , 

Depth cl Sample ~ \S- 0 [✓.JM~ P1Pump/$1_+ P-Jcjubmc(1D/1ht, ilt{>,r 
From Top of Water (fl) Temperature __ -_Deg.C. SampleLocationSketch: [ ] Yes ~··µJ"fd Q J L Afi 

C?ln I'~, ,p, ,,-.. 0 • -;, .-1_ C/17+ 10No Jee r-<'f beCQU:;c f-.:,;, 50 u 
Spec. Cond. -r_~ __ • OSICM ,pH ~ - J Unrts / 1.,1,-1 io. t'1tV.S ])() O -~ "DL~1vo jump_. 
Field GC Data: [ J Field Duplicate corrected 

Duplicate 10 

SEDIMENT INFORMA T/ON 

Field Sample No. 'bi,5'10360 

Depth cl Sediment Sample _.,_/----'j"'-'5"'--- (tt) 

Field Ge Data: [ ] Field Duplicate Collected 
Duplicate Id 

SD lo c:cxk:d .--., !J!i!r 
fi:x,;t- U'ndszi cU-n $e 

-tu :is-ooK d' <'/\ct, sh mo-t 

SAMPLES COLLECTED 
Melhod 

Analysis Number 

1,{voc UM20 
IA svoc UM18 
[.j'PostlPCB UH02 

[v{ PAL lnorgan1cs (Specified Balow) 
UH13 

( J LeadOnly S020 
( J Explosives UW19 

UW32 
] TPHC 418 1 
] TOC 415.1 
J Amons TF22 

mo 

w(rsso,, 
310.1 
160.2 

[ ] H20 Ouahl)' {Spec1!ied Below) 

[ J Coliform 

\:.Vl Ef'<i{V f't1 
303,909 

Method 
Analysis Number 

10 voe LM19 
1..1 svoc LM18 
{vi"'Pesl/PCB LH16 

(1'{ PAL tnorganics 
LH10 

See Below 
[ ] Explosives LW12 
lvfTPHC 418 1 
1,1] Lead Only JOI? 
[. TOC 415 1 

TCLP vf'K 1311 

NOTES 

• lv\glL- ( d 1,· k 
Velocil)' Measurements Obtained? Ci\j vl.fr; IS S 
{ J Yes, See Flow Measurement Data Record __ 

Equipment Used For Collection: 
{ J Gravity Corer 
[ J S.S. Split Spoon 
[ ] Dredge 
[-,JHandSpoon 
[ ] Aluminum Pans 
[ ] SS Bucket 

lvf SS b"Q,uj 
Typ,-.oi Sample Collected: 
[i,J"Oiscrete 
[ ] Composite 

Faction Preservation 
Code Me!hod 

VP HCL, 4 DEG C 
MS 4 DEG C 
EC 40EG C 

N/NF' HN03 TO pH<2 
N HN03 TO pH<.2 
LC 40EGC 

0 H2S04 TO pH<.2 
0 H2S04 TO pH<.2 
S H2S04 TO pH<2 
C 40EGC 
N HN03 TO pH<2 
C 4DEGC 
S H2S04 TO pH<2 
C 4 DEG C 
N HN03 TO pH<2 

Frac11on 
Code 

sv 
ss 
ss 

ss 
ss 
ss 
ss 
ss 
ss 

40EGC 

1-ic_t/f-JsSO.f '-l"C 
( V P1{) CEP,;) 

Preservation 
Method 

4DEG C 

Sediment Type: 
[ }Clay 

I )(,sand (5':.,;o.z) 
[\{Organic 
[ ] Graver 

(0 S'iit-

Sample Observations: 

( ]Odor -+l~~=------
11-j'Colo, io(a_ot., 
I I 

Volume Sample Sample Bottle 
Required Collected 10 Numbers 

(4) 40 ML 1-1 __ / __ / __ / __ 
(2) 1 LAG i} 

__ / __ , __ , __ 
(2) 1 LAG --'--'--'--__ / __ , __ / __ 

1 LP-CUBE 1-r --'--'--'--
I I --'--'--'--

(3) 11.AG I I --'--'--'--__ 1 __ 1 __ , __ 

1 LAG I I __ / __ / __ / __ 
1 LP-CUBE I I __ , __ , __ / __ 
1 L P·CUBE I I --'--'--'--
1 LP-CUBE I I --'--'--'--
1 LP-CUBE l} __ / __ / __ , __ 
1 LP-CUBE --'--'--'--
1 LP-CUBE I I __ , __ , __ / __ 
TL P-CUBE I I __ , __ , __ / __ 
1 LP-CUBE I I __ , __ , __ / __ 

(1)402 t.!r --'--'--'--
Stenle __ , __ / __ , __ 
Volume Sample Sample Bottle 

Required Collected ID Numbers 

(2) 20ZAG --,:;j7 --'--'--'--
(1) 16 OZ AG 1..V --'--'--'--

j 
I..V --'--'--'--
I I --'--'--'--M' --'--'--'--
I I --'--'--'--
K" --'--'--'--
M, 

__ / __ , __ , __ __ / __ / __ , __ 
(1) 160ZAG --'--'--'--

PAL lnorganics: ICP metals {SStO); AS (SS22): SE {SD21); TL (S009); SB (SD20); HG (SB01). 
H20 Quality: P04 (TF27); TK'.N (TF26); NIT (TF22): CUS04 (TT10); TSS (160.2): ALK {301.0); Hardness. 
All parameters collected as totals, ie: non Filtered 

PAL lnorgarncs: ICP metals (JS16; AS {J019): SE (J015); TL (J024); SB (J025); PB (J017); HG (JBtO). 

QCT\{Q\ sir~,-f. ti yY1.,(_ ·:,, !O '? 
acftK<l ,ef'd 1'MZ = io'-{5 FIGURE4-10 

SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 
PROJECT OPERATIONS PLAN 

FOAT DEVENS, MASSACHUSETTS _j 
L------------------------------.-ABB Environmental Services, Inc. 
9505005S L 3 

' 



SURFACE WATER AND SEDIMENT SAMPLE BELO DATA RECORD 

Project: ___ .::.0C=l/e-"07::...i5se...,....,....------=-------
Project Number:_~_---'-'-(l-"4-'-11..j_,_'_..1~• -¥()_,'.4,._ ____ _ 

Site: AD c, ?J, -/\'ff'a 3 
Date: __ ..d,";_

1 

'2-,c;_l'-!\~!,_,_S'---------
Site ldentification:_~5•_.7.=.Vic...~_'1.,_li,,_· ---"o·...,J.jei'f-5=7-"D--']--=ls_-"'o_::tt._,,' 1 • __ 

Time: Start: /20-o End: ! 2-20 e. e£ Signature of Sampler: ' t(cu,-,J'.:J-.,i 

SURFACE WATER INFORMATION , , , ~ ui .::1~+ d. Type ol Surface Water: Eq91Pment Used ForCoHection 

Field Sample No. W'/.5704t..J"'C Water Depth ,:;, 1 }h,A1~( ,t!· ( 1 Stream [ 1 River [~~Grab Into Bottle ----=~1 Sf tf.: r l Pond/lake [v( Seep [ ) Bomb ~~ler . , . . . 
Depth of Sample .. (~1/Y\c\ ~.La::\'\ [-t;{yumpt ,.),+P1/(' :f:tJ\:ci:'rfJn-lit')f'w ?f-l.er 
From Top of Water O (It) Temperature ~Oog.''c. ScljuivsamPl•L~ationSkelch: ( 1 Yes l)j Su· bowl :y ~Y) (~ ,:J/c_ 

c::-, 6 ., .:; 7u.rb q-j<ja l'.-hJ< ('\iNO see !Y!Ccf t,x, .::; hcd.J... ,,J ~ 
Spec. Cond. -"-"- µMHOSICM fpH ' :, Units Do Q tY1,3iL '_I 

Field GC Data: [ ] Field Duplicate Collected 
Duplicate ID 

Velocity Measurements Obtained? 
{ ] Yes, See Row Measurement Data Record 

SEDIMENT INFORMATION 

Fie!d Sample No. WDS704'00 

Depth of Sediment Sample _ _,.D,_•-_._/ __ (It) 
Field Ge Data: { ] Fiek:I Duplicate Collected 

Duplicate Id 

SAMPLES COLLECTED 
Method 

Analysis Number 

[vfvoc UM20 
1.-(svoc UM18 
[v(PesVPCB UH02 

[ /PAL !norganics (Specified Below) 
UHl3 

[ J lead Only S020 
[ J Exp!os1ves UW19 

UW32 

I ] TPHC 418.1 

I I TOC 415.1 

I ] Amons TF22 
mo 

r.1TsS Only 
310.t 
160.2 

{ ] H20 Quality (Spec1!ied Below) 

[ ] Coliform 

~l-l/VF\-l 
303,909 

MethOd 
Analysis Number 

---
1'1 voe LM19 
(\{SVOC LM18 
( \.f' PesVPCB LH16 

LH10 
{ (% PAL I nor games See Below 
{ ] Expl0s1ves LW12 
( ,(TPHC 418 1 
[ ] Lead Only JD17 
(i,j'TOC 415 1 

(~J., !,CJ.!• ), 1'o1J 
1311 

NOTES 

Equipment Used For Collection: 
[ J Gravity Corer 
[ J S.S. Split Spoon 

I I Dradge 
[ :.rAand Spoon 
( ] Aluminum Pans 
{ ] SS Bucket , 

1.r' .ss 6.::>J..>i 
Typo))I Sample Collected: 
{ \;}'Oiscrute 
{ I Composite 

Faction Preservation 
Code Method --
VP HCL, 4 DEG C 
MS 4DEG C 
EC 4DEGC 

N/NF HN03 TO pH<2 
N HN03 TO pH<.2 
LC 4DEGC 

0 H2S04 TO pH<.2 
0 H2S04 TO pH<.2 
S H2S04 TO pH<2 
C 4DEGC 
N HN03 TO pH<2 
C 4 DEG C 
S H2S04 TO pH<2 
C 4DEGC 
N HN03 TO pH<.2 

4DEG C 
f-1c1/HSo<J! ·{ ·c 

(v?<-!j (Cl't-l) 
Fraction Preservation 

Code Method 

sv 
ss 
ss 

ss 
ss 
ss 
ss 
ss 

4DEGC 

ss J.Pf9tS.eoH 

Sediment Type: 
[ }Clay 

I ]Sand 
{v(Organic 
( ]Gravel 

:'.<f so.ti:'{:! .:;'11+-biack. 6 cw" bl, 
• " • io-, -'-'-'-- = t O' ~/ 0 -~ J 
'' ''j• ~• .,a vu 0,:3. SD;,,cl., 

Samp~ Obse,vatioos: S' '1 \ 
( JOdor 
( JColor _________ _ 

I I 

Volume Sample Sample Bottle 
Required Collected ID Numbers ---
(4) 40 ML (Ll' __ / __ , __ , __ 
{2} t LAG !'} 

__ / __ , __ , __ 
(2) 1 LAG __ / __ , __ / __ __ / __ , __ / __ 

1 L p.cuae Iv( __ / __ ! __ ! __ 

I I __ / __ , __ , __ 
(3) 11.AG I I __ , __ , __ , __ __ / __ , __ , __ 

!LAG I I __ , __ , __ , __ 
1 L P·CUBE I I __ , __ , __ , __ 
1 LP-CUBE I I __ , __ , __ , __ 
1 L P·CUBE I I __ , __ , __ , __ 
1 L p.cuaE iJ 

__ , __ , __ , __ 
1 LP-CUBE __ ! __ / __ ! __ 

, L p.cuaE I I __ , __ / __ , __ 
1 L p.cuBE I I __ , __ , __ , __ 
1 L p.cuBE !J, 

__ ! __ , __ , __ 

(1)402 __ / __ , __ / __ 
Stenle __ / __ , __ / __ 
Volume Sample Sample Bottle 

Required Collected ID Numbers 
---

(2) 20ZAG l'-f __ / __ , __ / __ 
(1) 160ZAG iJ, 

__ / __ ! __ / __ 

j 
__ / __ ! __ , __ 

I I __ , __ / __ / __ 
1..-r __ , __ / __ , __ 
I I __ ! __ , __ , __ 

1..-r __ , __ , __ / __ 
!i} 

__ , __ , __ ! __ 
__ , __ , __ , __ 

(1) 160ZAG rx __ / __ , __ , __ 

PAL lnorgamcs: ICP metals {SS10); AS (SS22}; SE (SD21); TL (SD09): SB {SD20): HG (S801). 
H20 Quality• P04 (TF27); TKN (TF26); NIT (TF22); CUS04 (TTlO): TSS (160.2): ALK {301.0): Hardness. 
All parameters collected as totals, ie· non Filtered 

PAL lnorganIcs: ICP metals (JS16; AS (JD19); SE (JD15): TL (J024): SB (J025); PB (JD17): HG (J810). 

FIGURE 4-10 
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SURFACE WATER AND SF.Dli\lENT SAMPLE HELD DATA RF.CORD 

Project: 1:¥" \!i'.n;;i Site: A oc r€Q 3 
Project Number: Q:11'-/'.:f,Oi Date: 5]7,) j 'i? 
Site ldentffication: S7LU·-::io-05t:i 5'7D-~ci-~ 

1 1w /YV', • t, 12J Time: Start: j';J.5-0 End: teiOD Signature of Sampler: 

SURFACE WATER INFORMATION Type of Surface Water: Equipmem Used For Co~on: 

Field Sample No.WX5'70~0 Wa1.er Depth r:,· " 
~ 

[ l Stream [ J River [ J None, Grab Into Bottle 
! I Pocd/lake 11,(Seop [ .Wumb Sampler 

" r Pump/!,;i-f- PVC 'tU½103j11',.:..h.,: • Depth of Sample Or .. 
3
. 

From Top of Water -;JM' Temperalure ~Deg. C. Sample Location Sketch: f J Yes 

'jLUI\,, - qqq--1- ~tvs [\,(No >-Q N,Of 
-:if 0.J!.Q ''.:J -!to(_ Spec. Cond. j st µMHOSICM l'pH 6, (3 Units 

Do ~ 31L--
Fie!d GC Data: [ ) Field Duplicate Collected 

Velocity Measuremems Obtained? 
Duplicate 10 [ J Yes, See Flow Measuremem Data Record 

SEDIMENT INFORMATION 
Equipment Used For Collection: Sediment Type: 

Reid Sample No. vx s·1os-oo [ J Gravity Corer { ] Clay 
[ ] S.S. Split Spoon 

1-~nd 
Depth of Sediment Sample 0--:±_" .4 ! I Dredge [ , Organic 

7 [ Yj" Hand Spoon 

l }Gravel 

Field Ge Data: [ J Field Ouplicat& Collected ( J Aluminum Pans ,(15:L+-( ] SS Bucket 
Oup!ica!e Id 

r ✓ ss bowl 
T~p Sample Collected: Sample Observations: 
{ Oiscreie ( ]Odor 
{ J Composite [ J Color 

r✓ .Pe Pl:12 C..-

SAMPLES COLLECTED 
Method Faction Pras&rvation Volume Sample Sample Bonte 

Analysis Number Code Method Required Collected ID Numbers --- -- ---
!"1 voe UM20 VP HCL, 4 DEG C {4) 40 ML IQ/ __ , __ , __ , __ 
L,,-J svoc UMT8 MS 40EGC (2) 1 LAG !t" __ , __ , __ / __ 
[.,..f Pest/PCB UH02 EC 40EG C (2) l LAG !--V' __ , __ , __ / __ 

UH13 
['-( 

__ , __ , __ , __ 
[(!"PAL lnorganics (Spec1!ied Below) N/NF HN03 TOpH<2 1 LP-CUBE __ , __ , __ / __ 
[ ] Lead Only S020 N HN03 TOpH<2 ! I __ 1 __ 1 __ 1 __ 
[ J Explosives UW19 LC 40EGC (3) 11.AG ! I __ / __ / __ / __ 

UW32 __ , __ , __ / __ 
I ) TPHC 4181 0 H2S04 TO pH<2 1 LAG I I __ , __ , __ / __ 
! I TOC 415.1 0 H2S04 TO pHc:2 1 l P-CUBE ! I __ , __ , __ / __ 
! J Anions TF22 s H2S04 TO pHc:2 1 l P-CUBE ! I __ / __ , __ / __ 

mo C 40EGC 1 l P•CUBE I I __ , __ , __ / __ 
rlrssonly 

310.1 N HN03TOpH<2 1 l P•CUBE l.v 
__ , __ , __ / __ 

160.2 C 40EGC 1 l P-CUBE __ / __ / __ / __ 
( l H20 Quality (Specified Below) s H2S04 TO pH<2 l l P-CUBE ! I __ , __ , __ / __ 

C 40EGC 1 LP-CUBE ! I __ / __ / __ / __ 
N HN03 TOpH<2 1 l P-CUBE ! I __ / __ / __ / __ 

[ ) Coliform 303,909 40EGC (1)402 ref 
__ , __ , __ / __ 

C 1 Ef'l-1 /IJ Pt! H~l H.,s:.J,ifLJ>c Stenle __ , __ , __ / __ 
(V {~ 

Sample Sample Bottle Method Fraction Preservanon Volume 
Analysis Number Code Method Required Collected 10 Numbers -- --- ---[<-(voe LM19 SV 40EGC (2) 202AG M __ , __ , __ / __ 

r...rsvoc LM18 ss (1)160ZAG !0" __ 1 __ 1 __ 1 __ 
(vf PestfPCB LH16 ss 

j 
!..V __ / __ / __ / __ 

LH10 

k} 
__ / __ / __ / __ 

(vf' PAL lnorgamcs See Below ss __ , __ , __ / __ 
[ ) Explosives LW12 ss ! I __ , __ / __ / __ 
[i.(TPHC 418.1 ss !-1' __ / __ / __ / __ 
f_,J,LeadOnly J017 ss 

~ 
__ , __ , __ / __ 

[ TOG 415.1 ss __ / __ , __ / __ 

i ~ 1:f\./'t-1 / VPl-l 1311 ss 
i~Pf~~J\¥..DW {1) 160ZAG h.V __ / __ / __ / __ 

NOTES 
PAL lnorganics: ICP metals (SS10); AS (SS22); SE {S021); Tl (SD09); SB (S020); HG (S801). 
H20 Qua/!ty: P04 (TF27): TKN (TF.26); NIT (TF22); CUS04 {TT10); TSS (160.2): ALK (301.0): Hardness. 
All parameters coflected as totals, Ie: non Filtered 

PAL lnorgan1cs: ICP metals (JS16; AS (J019); SE (JOTS); TL (JD24): SB {JD25): PB {J017); HG (JB10). 

-- r;,.,j ob >f" YVE'ci J-ump1rl~ tr.tu H,-° FIGURE 4-10 
- 1-\e V'-1 -i:: Ge, 
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Project: ___ ~t)~e=:.i-,>e~:n~, S"'-_______ _ 
Project Number: __ ~_"'0_'1cc1_4.,_'--/--'-'-. .:;.0_,D,:__~--
Site ldentification:--.,.,""5~7~£J~)-_q~g,_· --'0"-'6"'X'-'l/'--'S'-. 7'-'Df-·~-9o--=--◊=E,~X~ 
Time: Start: l 3'fS- End: /:f::tt> Signature of Sampler: 

SURFACE WATER INFORMATION 

Field Sample No. W)..5706 DO water Depth 

Type of Surface Water. 
r J Stream ( ]ftiver 
( ] Pond/Lal<& [ rl" Seep 

~qi;sm,ent Used For Co! ction: 
[~. Grab Into Bottle 
[ J.,!3omb Sampler 

Depth of Sample O \--,? 
From Top of Water -~~-(ft) Temperature __ l,,_oog.C. 

[vfPump/}i+ PV:C-±Ph,~9/tf..-l.~ +7'14. 
SampleLocat1onSkatch· { J Yes i.vf 3:i Lra>..,0j fs'1ricl..-Ll,;~"'\ 

Spec. Cond. ...2_l_ µMHOS/CM fpH D, 0 () Units 

Field GC Data: [ I Field Duplicate Collected 

,<.Lrb. 9qcp .. ...,ivs (v(No 92'c, lY'Ctf J 

to ..0. 36 M5IL /tl.1-uq Cl .S~j) . 
Duplicate ID 

Velocity Measurements Obtamed? ~ J'Y)ct.. .,, 'S ~C.t-ft.1(, ~ 
{ ] Yes. See Flow Measurement Data Record '- 1 • ·' 1

- • _,. 

SEDIMENT INFORMATION 

Field Sample No. PK 5706CO 

Depth of Sediment Sample __ a_-......cl __ (lt) 

Field Ge Data: [ J Field Duplicate C0Uec1ed 

Duplicate Id 

SAMPLES COLLECTED 
Me!hod 

Analysis Number 

r,fvoc UM20 
[yj" svoc UM18 
[.1' Pest/PCB UH02 

UH13 
(.,f PAL lnorgamcs {Spec1hed Below) 
[ J Lead Only S020 
[ j Explosives UW19 

UW32 
J TPHC 418.1 
] TOC 4151 
] Anions TF22 

mo 
310.1 

('1TSS o,, 160.2 
[ J H20 Quality (Specified Below) 

[ J Coliform 303,909 

li1 EP!-1/VF'H 
Method 

Analysis Number 

I~ LM19 
[,.,,-svoc LM18 
[ JrPest/PCB LH16 

( ~AL lnorganics 
LHIO 

See Below 
[ ] Explosives LW12 
(\.of"TPHC 418.1 
[ ] Lead Only JD17 
['1TOC 415 1 

T p 
\-IV 

1311 

NOTES 

Equipment Used For Collection: 
{ ) Gravity Corer 

{ ) S.S. Split Spoon 

[ ) 9rndge 
[vf'"Hand Spoon 
[ ) Aluminum Pans 
[ ) SS Bucket 

1.-( ss· bow I 
TYPJ Of Sample Collected: 
{:,,j'Discrnte 
{ I Composite 

Faciion Preservation 
Code Me!hod 

VP HCL, 4 DEG C 
MS 4DEGC 
EC. 4DEGC 

;jfNF HN03 TO pH<.2 
HN03 TO pH<.2 

LC 4DEGC 

0 H2S04 TO pH<.2 
0 H2S04 TO pH<:2 
S H2S04 TO pH<2 
C 4DEGC 
N HN03 TO pH<.2 
C 4DEGC 
S H2S04 TO pH<2 
C 4DEGC 
N HN03TOpH<2 

Fraction 
Code 

sv 
ss 
ss 

ss 
ss 
ss 
ss 
ss 
ss 

4DEG C 

Hct/+J~o/J4/t-c 
(v?HJ CePH) 

Preservation 
.V.Sthod 

4DEGC 

PAL lnorganics: ICP metals (SS10): AS (SS22}; SE (S021); TL (SD09); SB ($D20); HG (SB01). 
H20 Quality: P04 (TF27); TKN (TF26); NIT (TF22); CUS04 (TT10); TSS (160.2): ALK {301.0): Hardness 
All parameters coll8C1ed as totals, ie: non Filtered 

PAL fnorgamcs: lCP metals (JS16; AS {JD19); SE (J015); TL (JD24): SB (JD25); PB (JD17); HG (J810). 

Sediment Type: 
r Jpiay 
[,i,S,nd 
[vf Organic 
[ J Gravel 

[i(f S;<t-

Sample Observations: 
( )Odor 
( I Color _________ _ 

I I 

Volume Sample Sample Bottle 
Required Colfected ID Numbers 

(4) 40 ML 

~ 
__ / __ , __ , __ 

(2) 1 LAG --'--'--'--
(2) 1 LAG --'--'--'--

1-I 
--'--'--'--

1 LP-CUBE --'--'--'--
I I __ / __ / __ / __ 

(3) 1 I. AG I I __ , __ , __ / __ 
__ / __ , __ / __ 

1 LAG I I __ , __ , __ / __ 
1 LP-CUBE I I __ 1 __ 1 __ 1 __ 

1 LP-CUBE I I __ , __ / __ / __ 
1 LP-CUBE I I --'--'--'--
1 LP-CUBE 

~ --'--'--'--
1 LP-CUBE __ , __ , __ / __ 
1 LP-CUBE I I __ / __ / __ / __ 
1 LP-CUBE I I __ / __ / __ / __ 
1 LP-CUBE 

~ 
__ , __ / __ / __ 

(1)402 --'--'--'--
S!enle __ , __ , __ , __ 
Volume Sample Sample Bottle 

Required Collected ID Numbers 

(2) 20ZAG 1.,j"..r --'--'--'--
(1) 150ZAG i;r --'--'--'--

j 
__ 1 __ 1 __ 1 __ 

u, --'--'--'--__ , __ / __ / __ 

~ --'--'--'--
--'--'--'--

Vi __ / __ / __ / __ __ , __ , __ / __ 
(1) 150ZAG --'--'--'--

FIGURE 4-10 
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

PROJECT OPERATIONS PLAN. 
FORT DEVENS, MASSACHUSETTS 

'-------------------------------ABB Environmental Services, Inc. 
9505005S L 3 



SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

Project: Devens Site: /:toe 5'7 Area 3 
Project Number: <l'T 144, o·s Date: 5'/z:('1'3 
Site Identification: s·10-s~-tnx. I G'lt.0-"!'8-07,f, 

Signature of Sampler: I )'( C1'.JY\.c 1 ' f. 
D 

Time: Start: !j3Q Ehd: i '.:/:'-i-'o £Q1za,·( 
SURFACE WATER INFORMATION Type of Surface Water: 

~

·pment Used Forefouection: 
" 

Field Sample No. WX510700 Water Depth 6 .,(ti [ J Stream [ ] River btr:ee, Grab Into Bottle 
[ JPoC<l/Lake [,{Seep [ ] Bomb Sampler 

Oep!h ol Sample 

0 ~o..., [v(Pump/ :;;i eve :J-1 I h,V\5 /1Yl~ ]\!'.rt 
From Top of Water (ft) Temperature ~eg. c. Sa~le location Sketch: [ J Yes • 1 

~ r.1, ,Ciq+ ' 1·.?' No Se!> rnc'f 
Spec. Cond. .0 Q µMHOS/CM fpH {. l'f Units 

1Ll 1 •-rrrv.:.. 
'~~ct 

bo 0 f'fl\JiL -s 's' Field GC Data: [ J Reid Duplicate Collected 
Velocity Measurements Obtained? c~ t 1_c Duplicate ID [ J Yes, See Flow Measurement Data Record . 

SEOIMENT INFORMATION 
Equipment Used For Collection: Sediment Type: 

;~-,.:> ) 

Fie!d Sample No. D)(S70,ro [ J Gravity Corer { ]Clay 
[ J S.S. Split Spoon i\.l1'a"" 

Depth of Sediment Sample 0-6'✓ [~radge 1y!'organ~ 
[ HandSpoon ( J Gravel 

Fie!d Ge Data: ( J Field Dup!icato Colloctod { ] Aluminum Pans 1:0" Si \t ( ) SS Bucket 
Duplicate Id 

[½ .ss bo'..P.i 

Type 01 Sample Collected: 
u,fmscrete ~

pie Obseivavons:(\ 
Odor J.t#l0 

{ ] Composite ( ] Color 

I I 

SAMPLES COLLECTED 
Method Faction Preseivation Volume Sample Sample Bottle 

Analysis Number C<Xle Method Aoquired Collected ID Numbers --
I'{ [vfvoc UM20 VP HCL, 4 DEG C (4} 40 ML __ , __ , __ , __ 

[JSVOC UM18 MS 4DEG C (2) 1 LAG tr --'--'--'--[ tYPesVPCB UH02 EC 40EG C (2} 1 LAG --'--'--'--
{-v(' PAL lnorgamcs (Specified Be!ow) 

UH13 --'--'--'--Njf)r:=- HN03 TOpH<2 1 L P•CUBE [v( --'--'--'--( J LeadOnly S020 N HN03 TO pH<2 I I __ / __ / __ / __ 
[ J Explosives UW19 LC 40EG C (3)11.AG I I __ , __ / __ / __ 

UW32 __ , __ , __ , __ 
[ ] TPHC 418,1 0 H2504 TO pH<2 l LAG ! I --'--'--'--I ] TOC 415.1 0 H2S04 TO pH<2 1 LP-CUBE I I --'--'--'--I J Anions TF22 s H2S04 TO pH<2 1 LP-CUBE I I --'--'--'--mo C 40EGC 1 LP-CUBE I I --'--'--'--
fv{°Tssonty 

310.1 N HN03 TO pH<2 1 LP-CUBE iv!' 
__ , __ , __ , __ 

160.2 C 40EGC 1 L P°CUBE --'--'--'--{ ) H20 Quality (Speclfled Below) s H2504 TO pH<2 1 l P-CUBE I I --'--'--'--
C 40EG C 1 LP-CUBE I I __ / __ , __ , __ 
N HN03 TO pH<2 IL P-CUBE M' __ , __ / __ / __ 

[ } Coliform 303,909 40EG C (1)402 --'--'--'--t'1/ ic1'H/vPH 'r/Cl/1,Sr;,0/'t~C Stenle --'--'--'--(v?tl) Cl'\-0 
Me!hod Fraction Preseivat1on Volume Sample Sample Bottle 

Analysis Number C<Xle Method Roqu1red Collected 10 Numbers 
-- -- ---

[.(VOC LM19 sv 40EG C (2) 20ZAG 

~ --'--'--'--1,,(svoc LM18 ss {1) 160ZAG --'--'--'--{0' PesVPCB LH16 ss 

j 
r<-Y __ , __ / __ / __ 

LH10 l;.,(1 --'--'--'--( \.1""PAL In organics Sao Below ss [' __ / __ / __ / __ 
[ J Explosives LW12 ss 11 __ / __ / __ / __ 
[_,{TPHC 418.l ss __ , __ / __ / __ 
[ J Lead Only J017 ss i-t --'--'--'--1.,,(roc 415.1 ss __ / __ / __ / __ 
ti.U:.k.P. ,. ~,, 1311 ss _1g~:qf. -~.,I 

(1) 160ZAG kl<. --'--'--'--
NOTES 
PAL lnorganics: ICP me1a!s (5510): AS (S$22): SE (5021); TL (5D09); SB (5020); HG {5B01). 
H20 Quality' P04 (TF27); TKN [TF26); NIT (TF22); CUS04 (TT10); TSS (160.2); ALK {301.0}; Hardness. 
AU parametors collectod as toials, io. non Filtered 

PAL lnorganics: ICP melals (JS16: AS (JD19): SE (J015); Tl (J024): SB (J025): PB (J017); HG (J810). 

FIGURE 4-10 
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

PROJECT OPERATIONS PLAN ! 

FORT DE"eENS! MASSACHU:3ETTS _J 
9505005S L 3 

AB Environmental Services, Inc. 



SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

Project: ·r,c,, )P("·, Stte: Aoc 5'7 t:\f'f'O 3 
Project Number: 09 I '.J:½. O'? Date: ~I 2.d'1'c? 
Stte Identification: 57UJ-9',s-o1:,~/ 57D-9'6-o'62<; rr (]_/(L().,{ E 1?c£ Time: Start: \ "'10 

I • End: I3:k> Signature of Sampler: \ 
0 

SURFACE WATER INFORMATION Type of Surface Water: Equipment Used For colhffuion: 

Field Sample No. WXT:,;"f0'300 Water Depth t-:" !fi [ ] Stream ( J RNer ( J None, Grab Into Bonk, 
[ J Pond/Lake I ,ys'.,p ( J Bomb Sampler . .. , 

Depth of Sample 
(ft) Temperature Jo· 6 Deg. C. 

(t/Pump;~·, ➔ fJ! f :±i J~!~ /1n-llN 
From Top of Water 0 Sam~~ocation Sketch: [ ] Yes J 

JQ3__ µMHOS/CM fpH 6.63 ,LLv'h :-(Cf-t-r.tu' (,,(No 38€ M~ 
Spec. Cond. Units 

bo _Q_____ I'~ g i L. 
Field GC Data: [ ] Field Duplicate Collected Velocity Measurements Obtained? 

Duplicate ID ( I Yes, Sae Flow Measurement Data Record 

SEDIMENT INFORMATION 
Equipment Used For CoUection: Sediment Type: 

Fle!d Sample No. DX570'o00 ( ] Gravity Corer ( JClay 

0~6 ;, 
[ ] S.S. Split Spoon 

~ "' 
Depth of Sediment Sample ,lit( [ ) Dredge Organic , [ • .,rHand Spoon ! J Gravel 

Field Ge Data: [ ] Fiek:l Duplicate Collected [ ) Aluminum Pans ~,r • 11 
! J ss Bucket l\.:J 5I T 

Duplicate !d 
1,( 3,, bo,;,->t 

Ty~ or Sample Collected: Sample ObsaNations: 
( Discrete { JOdor 
{ J Composite ( I Color 

I I 

SAMPLES COLLECTED 
Method Faction Pres&Nation Volume Sample Sample Bottle 

Analysis Number Codo Me!hod Required Collected ID Numbers -- -- I"{ 1,,fvoc UM20 VP HCL, 4 DEG C (4) 40 ML __ , __ / __ / __ 
fvfSVOC UM18 MS 4DEGC (2) 1 LAG ~ 

__ , __ , __ , __ 
[\A' Pest/PCB UH02 EC 4 DEGC (2) 1 LAG __ / __ , __ / __ 
( v( PAL lnorganics (Specified Below) 

UHi3 

1✓ 
__ / __ / __ / __ 

N/NF- HN03 TO pH<2 1 L P·CUBE __ / __ , __ / __ 
( J Lead Only S020 N HN03 TOpH<2 I I __ 1 __ 1 __ 1 __ 

( I Explosives UW19 LC 4DEGC (3) 11.AG I I __ , __ , __ / __ 
UW32 __ 1 __ 1 __ 1 __ 

[ ) TPHC 4\8 1 0 H2504 TO pH<2 1 LAG I I __ , __ , __ / __ 
I I TDC 415 1 0 H2S04 TO pH<2 1 L P·CUBE I I __ , __ , __ / __ 
[ ) Aruons TF22 s H2S04 TO pH<2 1 LP-CUBE I I __ , __ / __ / __ 

mo C 40EGC 1 LP-CUBE I I __ 1 __ 1 __ 1 __ 

✓rssoni,,, 
310 1 N HN03 TO pH<2 1 LP-CUBE iJ 

__ / __ , __ / __ 
160.2 C 40EG C 1 LP-CUBE __ , __ , __ / __ 

I J H20 Quality (Spec1!ied Below) s H2504 TO pH<2 1 L P•CUBE I I __ 1 __ 1 __ 1 __ 

C 4 DEGC 1 LP-CUBE I I __ , __ / __ / __ 
N HN03 TO pH<2 1 LP-CUBE I I __ , __ / __ / __ 

IJColi!orm 303,909 4 DEGC (1)402 Uf 
__ 1 __ 1 __ 1 __ 

E' Ef'fl/\J Pt-\ ti Cl/f-/,SD,,/ 4°c S!enle __ / __ , __ / __ 
Method 

. C"l'ti) (1:fi-V 
Sample Sample Bottle Fracuon PreseNation Volume 

Analysis Number Codo Method Required Collected !O Numbers -- -- ---;r-[.,{VOC LM19 sv 4 DEGC (2)20ZAG __ / __ , __ , __ 
(,,f svoc LM18 ss (1)160ZAG 1'1 __ / __ , __ / __ 
(vf' Pest/PCB LH16 ss 

j 
IX __ , __ / __ / __ 

["') PAL lnorganics 
LH10 I I __ , __ / __ / __ 

See Below ss IX __ , __ / __ / __ 
[ ) Explosives LW12 ss I I __ , __ / __ / __ 
(v(TPHC 418.1 ss iv!' __ , __ , __ / __ 
( J Lead Only JD17 ss I I __ / __ / __ / __ 
(vJ TDC 4151 ss t1 

__ , __ , __ / __ 
1ckt!'/,\'.:i1\/01-1 

1311 ss 4..';~9Si D M.1 
(1) 160ZAG __ 1 __ 1 __ 1 __ 

NOTES 
PAL lnorgamcs: ICP metal$ (SStO); AS (SS22); SE (S021); TL (SD09); SB (SD20); HG (S801). 
H20 Ouahty: P04 (fF27); TKN (TF26); NrT (TF22); CUS04 (TT10); TSS (160.2); ALK (301.0); Hardness, 
All parameters collected as lotals, ie: non Filtered 

PAL lnorganics: 1CP metals (JS16; AS (J019); SE (J015); TL {J024); SB {J025); PB (J017); HG (J810). 

FIGURE4-10 
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 

PROJECT OPERATIONS PLAN. 
FORT DEVENS, MASSACHUSETTS 

ABB Environmental Services Inc.-
9505005S L 3 
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SURVEY DATA 

Harding Lawson Associates 

C:IFDR!TABL\57\APPCOVER 9144-03 



WEEE • 
G3M-92-02X 
G3M-92-07X 
57M-95-01X 
57M-95-02X 
57M-95-03X 
57M-95-04A 
57M-95-04B 
57M-95-05X 
57M-95-06X 
57M-95-07X 
57M-95-08A 
57M-95-08B 
57M-96-09X 
57M-96-10X 
57M-96-11X 
57M-96-12X 
57M-96-13X 
57P-95-01A 
57P-95-01B 

A:\57S!SUR.WJ{l 

Table 1-1 
MONITORING WELL AND PIEZOMETER DATA 

AOC57 

REMEDIAL INVESTIGATION REPORT 
FORT DEVENS, MA 

562277 575908 251 
562586 576145 251.88 

562062.51 576806.44 248.19 
561853.36 575850.79 242.16 
562331.40 576954.31 234.97 
561870.62 576382.18 22.'>.83 
561863.18 576381.34 224.67 
561952.54 576228.93 237.31 
562051.57 576463.95 236.56 
561825.75 576248.67 224.57 
561934.81 576468.16 224.11 
561932.96 576475.11 224.70 
562419.79 576853.00 242.62 
562293.21 577012.99 229.55 
562225.94 576968.72 224.38 
562240.19 576870.69 227.87 
562193.54 576811.74 227.73 
561695.11 576211.02 223.29 
561695.11 576211.02 223.10 

1 

249.11 
249.97 
245.70 
239.97 
232.48 
222.68 
222.38 
234.87 
234.42 
223.36 
222.67 
222.24 
240.24 
227.09 
222.18 
224.82 
225.06 
222.00 
222.00 

11-Mar-97 + 
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GEOTECHNICAL DATA (GRAIN SIZE) 

Harding Lawson Associates 
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PART I.CLE SIZE DISTRIBUTION TEST REPORT 
C 

" C C 
•N . ·- - ·- .. 

C C C ' C "' "' •- T N a, "' "' "' :'ii T "' ' ' ' ' T N T N 
100 "' m N - - m - m • • . . • • • .... 

I'\ 90 . 

' 
80 

' 

70 \ 
' ct 

w 
z: 60 H 
l.,_ 

i: 50 
w 
u 
ct 

40 w 
0.. 

I 

30 

I 

20 

10 

0 
200 100 10.0 1. 0 0.1 0.01 0.001 

GRAIN SIZE - mm 

;,: +3" % GRAVEL % SAND % SILT % CLAY uses LL PI 

• 0.0 0.0 81. 2 18.8 SP-SM 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
Inches number 

O BX570805 size • size • 
4 100.0 F SAND; Lttl s i i 

10 100. 0 Tc M and C Sa. 
20 99.9 
40 99.0 
60 94.8 

100 64.1 

><' GRAIN SIZE 200 18.8 

D60 0. 14 
D30 0.09 
D10 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 
C u 

Environmental 
Project No.: 09144.08 

ABB Project: FORT DEVENS 

Services,, Inc. Date: 10/10/96 Data Sheet No. 21 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
C 

" C C • ru . ·- - ·-C C C ' C Q " ; •- T ru a, " " " Q T " 100 ' ' ' T ::! T "' - ru 

"' m ru - - m - m • . • • • • 

90 ~ 
80 

70 
Q'. 
w 
;':; 60 
L._ 

I- 50 z: 
w 
u 
Q'. 

40 w 
o._ 

30 

' 
20 

10 

0 
200 100 10.0 1. 0 0.1 0.01 0.001 

GRAIN SIZE - mm 

% +3" % GRAVEL % SAND % SILT I % CLAY uses LL PI 

• 0.0 0.0 89.3 10.7 SP 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
inches • number • 0 BXS70905 size slze 

10 100.0 F SAND; Ltt l s i ; Tr M Sa. 
20 99.9 
40 99.7 
60 97.2 

100 64.7 
200 10.7 

>< GRAIN SIZE 

D50 0. 14 
D30 0. 10 
D10 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 
cu 

-

Environmental 
Project No.: 09144.08 

ABB Project: FORT DEVENS 

Services, Inc. D.ate: 10/10/96 Oat.a Sheet No. 21 



PART I.CLE SIZE DISTRIBUTION TEST REPORT 
C 

" C C 
• N . ·- , . 

C C C ' C ., ., 
•- T N a, ., ., ., "' T "' 

100 ' ' ' ' T N T "' ; N 

"' m N - - m - m • • • • • • 

90 
:\ 

80 \ , 
70 

~ 
w 
;5 60 
L,_ 

~ 50 
. 

w 
u 
~ I 

w 40 
0.. 

30 . . 
,·. 

20 

10 . • 

• 

0 
200 100 10.0 1. 0 0. 1 0.01 0.001 

GRAIN SIZE - mm 

% +3" % GRAVEL % SAND % SILT % CLAY uses LL PI 

• 0.0 0.0 79. 1 20.9 SM 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
lnches • number • • BXS7100S size size 

10 100.0 F SAND; Sm s i; Tr M Sa. 
20 '3'3.6 
40 '38.4 
60 '36.8 

100 80.5 
200 20.'l 

>< GRAIN SIZE 

D60 0.11 

D30 0.08 
0 10 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 
C u 

. 

Project No.: 0'3144.08 
ABB Environmental Project: FORT DEVENS 

Services, Inc. Date: 10/10/96 Data Sheet No. 21 



PART I.CLE SIZE DISTRIBUTION TEST REPORT 
-= " C C 

•N . - - -C C .!: ~ C ., ., 
•- T "' <D 

., ., ., ., T ., 
' ' ' ' T ~ T "' "' 100 "' m "' - - m - m • . • • • . 

~ ..., 
90 

I; 

,: 
80 

I 

I 
70 

O:'. 
w 
~ 60 
w.. . 

I-
50 . z 

w 
u 
O:'. 

40 w 
0.. 

30 

20 

10 

0 
200 100 10.0 1. 0 0.1 0.01 0. 0"'1 

GRAIN SIZE - mm 

% +3" % GRAVEL % SAND % SILT % CLAY uses LL PI 

• 0.0 0.0 57.0 43.0 SM 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
Inches number 
size • size • •BX571105 

10 100. 0 Si It~ F SAND; Tr M Sa. 
20 99.9 
40 99.8 
60 98.9 

100 94.5 
200 43.0 

>< GRAIN SIZE 

D50 0.09 

D30 
D10 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 
C 

u 

ABB Environmental 
Project Na.: 09144.08 
Project: FORT DEVENS 

Services, Inc. Date: 10/10/96 Data Sheet No. 21 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
C 

c 
•N 

C C 

C C C 
C ' "' "' •- T N a, "' "' "' "' T "' ' ' ' ' T N T "' - N 100 "' m N - - m - m - - - - - --

90 f\ 
80 \ 

,, 
70 

Cl:'. 
. 

w 
z: 

60 
. 

H 

l.. 

f-
50 . z: 

w 
u 
Cl:'. 

40 w 
0.. 

30 

20 

10 ' 

0 
200 100 10.0 l. 0 0. l 0.01 0.001 

GRAIN SIZE - mm 

% +3" % GRAVEL % SAND % SILT % CLAY uses LL PI 
• 0.0 0.0 56.2 43.8 SM 

SIEVE PERCENT FINER SIEVE PERCENT FINER Samp I e information: Inches • number • • BX571204 stze size 

10 100.0 Si I ty F SAND; Tr M Sa. 
20 99.8 
40 99.6 
60 99. 0 

100 92.2 
200 43.8 

..>< GRAIN SIZE 

D60 0.09 
D30 
D10 Remarks·: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 
cu 

Project No.: 09144.08 ABB Environmental Project: FORT DEVENS 

Services, Inc. 
Date: 10/10/96 Data Sheet No. 21 



PART I.CLE SIZE DISTRIBUTION TEST REPORT 
"' ~ C C 

•N . - - - .. C C 
C ' 

C 

"' "' "' - - - ~ N <D "' "' "' ~ "' ' ' ' ' ~ N ~ "' - N 100 "' m N - - m - m • • . • • • • 
~ 

90 ' 
80 \ 
70 

De: 
w 
~ 60 • 
L,__ 

f--
50 I z 

w 
u 
De: 
w 40 
o_ 

30 . 

20 

10 

0 
200 100 10.0 1.0 0.1 0.01 0.001 

GRAIN SIZE - mm 

% +3 .. % GRAVEL % SAND % SILT % CLAY uses LL PI 
• 0.0 0.0 77.8 22.2 SM 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: lnche:. • number • 0 BXS71305 size size 

10 100.0 F SAND; Sm Si; Tr M Sa. 
20 100.0 
40 99.7 
60 98.4 

100 83. 1 
200 22.2 

>< • GRAIN SIZE 

D50 0. 11 
D30 0.08 
D10 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 
cu 

Environmental 
Project No.: 09144.08 ABB Project: FORT DEVENS 

Services, Inc. 
Date: 10/10/96 Data Sheet No. 21 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
C 

c C C 
•N . ·- - -C C ;: :::: C "' "' •- T N <D "' "' "' "' T "' ' ' ' ' T N T "' N 

100 "' m N - - m - m • . • • • • • 
: \ 

90 

80 

70 
O:'. 
w 
z: 60 H 
L,_ 

f--
50 z: 

w 
• u 

Cl:'. 
w 40 • 

o_ 
' 

30 

20 
• \ 10 

0 . 

200 100 10.0 1. 0 0. 1 0.01 0.001 
GRAIN SIZE - mm 

% +3·· % GRAVEL % SAN;J % SILT I % CLAY uses LL PI 

• 0.0 0.0 96.7 3.3 SP 

I 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
Inches number-
size • size • • EF572810 

10 100.0 F SAND; Tr Si and M Sa. 
20 99.9 
40 99.6 
60 81. 9 

100 20.0 
200 3.3 

>< GRAIN SIZE 

D60 0.21 

D30 0. 16 
D10 0.09 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 1. 29 
C 2. 1 u 

Project Na.: 09144.08 
ABB Environmental Project: FORT DEVENS 

Services, Inc. Date: 10/10/96 Data Sheet No. 21 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
C 

" C C 
•N . -

"' 
• I 

C C C ' C "' •- T Nm ., ., "' ., T ., • ' ' ' ' T N T "' N 
100 "' m N ~ ~ m • • • • • • • 

~ 

90 ' , 
80 

70 
0:: 
w 
z: 60 H 
w.. 

!z: 50 
w 
u 

• 0:: 
w 40 
0.. 

30 I 

I 
20 

10 . \ 
' \ 

0 ' 
200 100 10.0 1. 0 0.1 0.01 0.001 

GRAIN SIZE - mm 

% +3" % GRAVEL % SAND % SILT I % CLAY uses LL PI 

• 0.0 0.3 96.7 3.0 SP 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
lnches number • • EX572911 size • size 

0.375 100.0 4 99.7 F SAND; Tr M Sa and Si. 
0.25 99.8 10 99.4 

20 98.4 
40 87.5 
60 54.0 

100 16.9 

>< GRAIN SIZE 200 3. 1 

D50 0.27 
D30 0. 18 
D10 0. 12 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

C 1. 00 
C 

cu 2.2 

Environmental 
Project No.: 09144.08 

ABB Project: FORT DEVENS 

Services, Inc. Date: 10/10/96 Data Sheet No. 21 



PART I.CLE SIZE DISTRIBUTION TEST REPORT 
_; c C C 

c c •N . ·- - ·-..: ~ C "' "' - - - T N <D " "' "' "' T "' ' ' ' ' T N T "' N 

100 "' m N - - m - m • • • • - --
\ 

90 

' 80 

70 
O:'. 
w 
z: 

60 H 
L,_ 

f-
50 z: 

w 
u 
O:'. 

40 w 
0.. I 

30 

20 

10 \ 
,, 

0 
200 100 10.0 1. 0 0. 1 0.01 0.001 

GRAIN SIZE - mm 

% +3"' % GRAVEL % SAND % SILT I % CLAY uses LL PI 

• 0.0 0.2 97.4 2.4 SP 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
Inches number • 0 EXS73106 slze • size 

0.25 100.0 4 99.8 F SAND; Tr M and C Sa 

10 99.4 and s i . 
20 98.4 
40 94. 1 
60 71. 4 

100 16.8 

>< GRAIN SIZE 200 2.5 

D50 0.22 

D30 0. 17 

D10 0. 10 Remarks: 

>< COEFFICIENTS SIEVE ANALYSIS 

cc 1. 19 
cu 2. 1 

Environmental 
Project No.: 09144.08 

ABB Project: FORT DEVENS 

Services, Inc. Date: 10/10/96 Data Sheet No. 21 



-· -
PARTICLE SIZE DISTRIBUTION TEST REPORT 

C 

" C C 
•N . ·- .. 

C C C ' C "' "' - M - T "'a, "' "' "' " T "' ' ' ' ' T M "' T "' M "' 100 "' m N M Mm M m • • • • - • • 
\. ' 

90 

' 
80 ' 

70 
Cl'. 
w 
~ 60 
u.. 
f-

50 I z: 
w 
u 
Cl'. 

40 w 
0.. 

30 

20 
. 

\ 10 
' 

~ 
0 
200 100 10.0 1. 0 0.1 0.01 0.001 

GRAIN SIZE - mm 

% +3" % GRAVEL % SAND % SILT % CLAY uses LL PI 

• 0.0 0.0 95.6 4.4 SP 

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: 
inches number • O S7M-96-09X size • size 

4 100.0 F SAND; Tr M and C Sa 
10 100.0 and s i . 
20 100.0 
40 99.4 
60 89.4 

100 29.6 
><' GRAIN SIZE 200 4.4 

D60 0.20 
D30 0. 15 
D10 0. 10 Remarks: 

><' COEFFICIENTS SIEVE ANALYSIS 

C 1. 01 
C 

cu 1. 8 

i 

ABB Environmental 
Project No.: 09144.08 
Project: FORT DEVENS 

Services, Inc. Date: 10/10/96 Data Sheet No. 21 



APPENDIX K 

PROJECT ANAL YTE LIST 

Harding Lawson Associates 

C:IFDRITABL\57\APPCOVER 9144-03 



TEST NAME 

PAL INORGANICS 

AL ALUMINUM 

SB ANTIMONY 

AS ARSENIC 

BA BARIUM 

BE BERYLLIUM 

CD CADMIUM 

CA CALCIUM 

CR CHROMIUM 

co COBALi 

cu COPPER 

FE IRON 

PB LEAD 

MG MAGNESIUM 

MN MANGANESE 

HG MERCURY 

NI NICKEL 

K POTASSIUM 

SE SELENIUM 

W0019338T.080/1 

PARAMETER NAME 

APPENDIX K 
PROJECT ANALYTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

CRL I 

2.35 

0.109 

0.25 

5.18 

0.5 

0.7 

100 

4.05 

1.42 

0.965 

3.68 

0.177 

100 

2.05 

0.05 

1.71 

100 

0.25 

WATER . 

UNIT CRL I UNIT 

ug/g 141 ug/1 

ug/g 3.03 ug/1 

ug/g 2.54 ug/1 

ug/g 5 ug/1 

ug/g 5 ug/1 

ug/g 4.01 ug/1 

ug/g 500 ug/1 

ug/g 6.02 ug/1 

ug/g 25 ug/1 

ug/g 8.09 ug/1 

ug/g 38.8 ug/1 

ug/g 1.26 ug/1 

ug/g 500 ug/1 

ug/g 2.75 ug/1 

ug/g 0.243 ug/1 

ug/g 34.3 ug/1 

ug/g 375 ug/1 

ug/g 3.02 ug/1 



continued 

TEST NAME 

AG 

NA 

TL 

V 

ZN 

PAL EXPLOSIVES 

135TNB 

13DNB 

246TNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

TETRYL 

NG 

PETN 

W0019338T.080/2 

PARAMETER NAME 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

1,3,5-TRINITROBENZENE 

1,3-DINITROBENZENE 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

APPENDIX K 
PROJECT ANALYTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

CRL 

0.589 

100 

0.319 

3.39 

8.03 

0.488 

0.496 

0.456 

0.424 

0.524 

CYCLOTETRAMETHYLENETETRANITRAMINE 0.666 

NITROBENZENE 2.41 

CYCLONITE 0.587 

NITRAMINE 0.731 

NITROGLYCERINE 4 

PENTAERYTHRITOL TETRANITRATE 4 

WATER 

UNIT CRL UNIT 

ug/g 4.6 ug/1 

ug/g 500 ug/1 

ug/g 6.99 ug/1 

ug/g 11 ug/1 

ug/g 21 ug/1 

ug/g 0.449 ug/1 

ug/g 0.611 ug/1 

ug/g 0.635 ug/1 

ug/g 0.0637 ug/1 

ug/g 0.0738 ug/1 

ug/g 1.21 ug/1 

ug/g 0.645 ug/1 

ug/g 1.17 ug/1 

ug/g 1.56 ug/1 

ug/g 10 ug/1 

ug/g 20 ug/1 



continued 

TEST NAME PARAMETER NAME . 

PAL ANIONS/CATIONS 

HCO3 BICARBONATE 

CL CHLORIDE 

SO4 SULFATE 

NO3 NITRATE 

CA CALCIUM 

K POTASSIUM 

MG MAGNESIUM 

PAL WATER QUALITY PARAMETERS 

C_L CHLORIDES 

N2KJEL TOTAL NITROGEN 

NIT NO3-N 

SO4 SULFATES 

TPO4 TOTAL PHOSPHORUS 

-- HARDNESS 

ALK ALKALINITY 

TSS TOTAL SUSPENDED SOLIDS 

DO DISSOLVED OXYGEN 

W0019338T.080/3 

APPENDIX K 
PROJECT ANALYTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

CRL I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

UNIT 

WATER 

CRL I UNIT 

NA ug/1 

2,120 ug/1 

10,000 ug/1 

10 ug/1 

500 ug/1 

375 ug/1 

500 ug/1 

2,120 ug/1 

183 ug/1 

10 ug/1 

10,000 ug/1 

13.3 ug/1 

NA ug/1 

NA ug/1 

NA ug/1 

NA ug/1 



continued 

TEST NAME PARAMETER NAME 

PAL ORGANICS VOLATILE COMPOUNDS 

111TCE 1, 1, 1-TRICHLOROETHANE 

112TCE 1, 1,2-TRICHLOROETHANE 

11DCE 1, 1-DICHLOROETHYLENE/ 
1, 1-DICHLOROETHENE 

11DCLE 1, 1-DICHLOROETHANE 

12DCE 1,2-DICHLOROETHYLENES, TOTAL 
(CIS AN,D TRANS ISOMERS) 

12DCLE 1,2-DICHLOROETHANE 

12DCLP 1,2-DICHLOROPROPANE 

ACET ACETONE 

BRDCLM BROMODICHLOROMETHANE 

C2H3CL CHLOROETHENE/VINYL CHLORIDE 

C2H5CL CHLOROETHANE 

C6H6 BENZENE 

CCL4 CARBON TETRACHLORIDE 

CH2CL2 METHYLENE CHLORIDE 

CH3BR BROMOMETHANE 

CH3CL CHLOROMETHANE 

W0019338T.080/4 

APPENDIX K 
PROJECT ANAL YTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

. 
SOIL 

.. CRL l 

0.0044 

0.0054 

0.0039 

0.0023 

0.003 

0.0017 

0.0029 

0.017 

0.0029 

0.0062 

0.012 

0.0015 

0.007 

0.012 

0.0057 

0.0088 

WATER 

I 
. 

UNIT CRL UNIT 

ug/g 0.5 ug/1 

ug/g 1.2 ug/1 

ug/g 0.5 ug/1 

ug/g 0.68 ug/1 

ug/g 0.5 ug/1 

ug/g 0.5 ug/1 

ug/g 0.5 ug/1 

ug/g 13 ug/1 

ug/g 0.59 ug/1 

ug/g 2.6 ug/1 

ug/g 1.9 ug/1 

ug/g 0.5 ug/1 

ug/g 0.5 ug/1 

ug/g 2.3 ug/1 

ug/g 5.8 ug/1 

ug/g 3.2 ug/1 



continued 

TEST NAME 

CHBR3 

C13DCP 

CHCL3 

CL2CH2 

CLC6H5 

CS2 

DBRCLM 

ETC6H5 

MEC6H5 

MEK 

MIBK 

MNBK 

STYR 

T13DCP 

TCLEA 

TCLEE 

W0019338T.080/5 

APPENDIX K 
PROJECT ANAL YTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

PARAMETER NAME CRL 

BROMOFORM 0.0069 

CIS-1,3-DICHLOROPROPYLENE 0.0032 
C + S-1,3-DICHLOROPROPENE 

CHLOROFORM 0.00087 

DICHLOROMETHANE 12 

CHLOROBENZENE 0.00086 

CARBON DISULFIDE 0.0044 

DIBROMOCHLOROMETHANE 0.0031 

ETHYLBENZENE 0.0017 

TOLUENE 0.00078 

METHYLETHYL KETONE/2-BUTANONE 0.07 

METHYLISOBUTYL KETONE 0.027 

METHYL-N-BUTYL KETONE/2-HEXANONE 0.032 

STYRENE 0.0026 

TRANS-1,3-DICHLOROPROPENE 0.0028 

1, 1,2,2-TETRACHLOROETHANE 0.0024 

TETRACHLOROETHYLENE/ 0.00081 
TETRACHLOROETHENE 

WATER 

UNIT CRL UNIT 

ug/g 2.6 ug/1 

ug/g 0.58 ug/1 

ug/g 0.5 ug/1 

ug/g 2.3 ug/1 

ug/g 0.5 ug/1 

ug/g 0.5 ug/1 

ug/g 0.67 ug/1 

ug/g 0.5 ug/1 

ug/g 0.5 ug/1 

ug/g 6.4 ug/1 

ug/g 3 ug/1 

ug/g 3.6 ug/1 

ug/g 0.5 ug/1 

ug/g 0.7 ug/1 

ug/g 0.51 ug/1 

ug/g 1.6 ug/1 



continued 

TEST NAME PARAMETER NAME . 

APPENDIX K 
PROJECT ANALYTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 
.. 

CRL 

TRCLE TRICHLOROTHYLENEJTRICHLOROETHENE 0.0028 

TXYLEN XYLENES, TOTAL COMBINED 1.5 

PAL ORGANICS SEMIVOLATILE COMPOUNDS 

124TCB 1,2,4-TRICHLOROBENZENE 0.04 

12DCLB 1,2-DICHLOROBENEZENE 0.11 

13DCLB 1,3-DICHLOROBENZENE 0.13 

14DCLB 1,4-DICHLOROBENZENE 0.098 

245TCP 2,4,5-TRICHLOROPHENOL 0.1 

246TCP 2,4,6-TRICHLOROPHENOL 0.17 

24DCLP 2,4-DICHLOROPHENOL 0.18 

24DMPN 2,4-DIMETHYLPHENOL 0.69 

24DNP 2,4-DINITROPHENOL 1.2 

24DNT 2,4-DINITROTOLUENE 0.14 

26DNT 2,6-DINllROTOLUENE 0.085 

2CLP 2-CHLOROPHENOL 0.06 

2CNAP 2-CHLORONAPHTHALENE 0.036 

2MNAP 2-METHYLNAPHTHALENE 0.049 

2MP 2-METHYLPHENOL/2-CRESOL 0.029 

W0019336T.080/6 

WATER 

UNIT CRL UNIT 

ug/g 0.5 ug/1 

ug/g 0.84 ug/1 

ug/g 1.8 ug/1 

ug/g 1.7 ug/1 

ug/g 1.7 ug/1 

ug/g 1.7 ug/1 

ug/g 5.2 ug/1 

ug/g 13 ug/1 

ug/g 2.9 ug/1 

ug/g 5.8 ug/1 

ug/g 21 ug/1 

ug/g 4.5 ug/1 

l!g/g 0.79 ug/1 

ug/g 0.99 ug/1 

ug/g 0.5 ug/1 

ug/g 1.7 ug/1 

ug/g 3.9 ug/1 
-. 



continued 

. TESTNAME PARAMETER NAME 

2NANIL 2-NITROANILINE 

2NP 2-NITROPHENOL 

33DCBD 3,3'-DICHLOROBENZIDINE 

3NANIL 3-NITROANILINE 

46DN2C 4,6-DINITRO-2-CRESOL/ 
METHYL-4,6-DINITROPHENOL 

4BRPPE 4-BROMOPHENYLPHENYL ETHER 

4CANIL 4-CHLO.ROANILINE 

4CL3C 4-CHLORO-3-CRESOL/ 
3-METHYL-4-CHLOROPHENOL 

4CLPPE 4-CHLOROPHENYLPHENYL ETHER 

4MP 4-METHYLPHENOL/4-CRESOL 

4NANIL 4-NITROANILINE 

4NP 4-NITROPHENOL 

ANAPNE ACENAPHTHENE 

ANAPYL ACENAPHTHYLENE 

ANTRC ANTHRACENE 

B2CEXM BIS (2-CHLOROETHOXY) METHANE 

B2CIPE BIS (2-CHLOROISOPROPYL) ETHER 

W001933BT.080/7 

APPENDIX K 
PROJECT ANAL YTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

CRL 

0.062 

0.14 

6.3 

0.45 

0.55 

0.033 

0.81 

0.095 

0.033 

0.24 

0.41 

1.4 

0.036 

0.033 

0.033 

0.059 

0.2 

UNIT 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

WATER 

CRL UNIT 

4.3 ug/1 

3.7 ug/1 

12 ug/1 

4.9 ug/1 

17 ug/1 

4.2 ug/1 

7.3 ug/1 

4 ug/1 

5.1 ug/1. 

0.52 ug/1 

5.2 ug/1 

12 ug/1 

1.7 ug/1 

0.5 ug/1 

0.5 ug/1 

1.5 ug/1 

5.3 ugfl 



continued 

TEST NAME PARAMETER NAME . ' 
B2CLEE BIS ( 2-CHLOROETHYL) ETHER/ 

2,2-OXYBIS(1-CHLOROPROPANE) 

B2EHP BIS (2-ETHYLHEXYL) PHTHALATE 

BAANTR BENZO[A]ANTHRACENE 

BAPYR BENZO[A] PYRENE 

BBFANT BENZO [BJ FLUORANTHENE 

BBZP BUTYLBENZYLPHTHALATE 

BGHIPY BENZO [G,H,I] PERYLENE 

BKFANT BENZO[K]FLUORANTHENE 

BZALC BENZVL ALCOHOL 

CARBAZ CARBAZOLE 

CHRY CHRYSENE 

CL6BZ HEXACHLOROBENZENE 
. 

CL6CP HEXACHLOROCYCLOPNTADIENE 

CL6ET HEXACHLOROETHANE 

DBAHA DIBENZ [A,H] ANTHRACENE 

DBZFUR DIBENZOFURAN 

DEP DIETHYL PHTHALATE 

DMP DIMETHYL PHTHALATE 

W0019338T.080/8 

APPENDIX K 
PROJECT ANALYTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

CRL 

0.033 

0.62 

0.17 

0.25 

0.21 

0.17 

0.25 

0.066 

0.19 

No certified limit 

0.12 

0.033 

6.2 

0.15 

0.21 

0.035 

0.24 

.. 0.17 

UNIT 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

WATER 

CRL UNIT 

1.9 ug/1 

4.8 ug/1 

1.6 ug/1 

4.7 ug/1 

5.4 ug/1 

3.4 ug/1 

6.1 ug/1 

0.87 ug/1 

0.72 ug/1 

No certified limit 

2.4 ug/1 

1.6 ug/1 

8.6 ug/1 

1.5 ug/1 

6.5 ug/1 

1.7 ug/1 

2 ug/1 

1.5 uo/1 



continued 

TEST NAME PARAMETER NAME 

DNBP DI-N-BlJTYL PHTHALATE 

DNOP DI-N-OCTYL PHTHALATE 

FANT FLUORANTHENE 

FLRENE FLUORENE 

HCBD HEXACHLOROBUTADIENE 

ICDPYR INDENO [1,2,3-C,DJ PYRENE 

ISOPHR ISOPHqRONE 

NAP NAPHTHALENE 

NB NITROBEN::?;ENE 

NNDNPA N-NITROSO DI-N-PROPYLAMINE 

NNDPA N-NITROSO DIPHENYLAMINE 

PCP PENTAQHLOROPHENOL 

PHANTR PHENANTHRENE 

PHENOL PHENOL 

PYR PYRENE 

PAL ORGANICS PESTICIDES AND PCBS 

ABHC ALPHA-BENZENEHEXACHLORIDE/ 

P~OJ:i:~~~~~E LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

CRL 

0.061 

0.19 

0.068 

0.033 

0.23 

0.29 

0.033 

0.037 

0.045 

0.2 

0.19 

1.3 

0.033 

0.11 

0.033 

0.00907 
' ALPHA-HEXACHLOROCYCLOHEXANE 

ACLDAN ALPHA CHLORDANE 0.005 

W0019338T.080/9 

WATER 

UNIT CRL UNIT 

ug/g 3.7 ug/I 

ug/g 15 ug/I 

ug/g 3.3 ug/I 

ug/g 3.7 ug/I 

ug/g 3.4 ug/I 

ug/g 8.6 ug/I 

ug/g 4.8 ug/I 

ug/g 0.5 ug/I 

ug/g 0.5 ug/I 

ug/g 4.4 ug/I 

ug/g 3 ug/I 

ug/g 18 ug/I 

ug/g 0.5 ug/I 

ug/g 9.2 ug/I 

ug/g 2.8 ug/I 

ug/g 0.0385 ug/I 

ug/g 0.075 ug/I 



continued 

TEST NAME 

AENSLF 

ALDRN 

BBHC 

BENSLF 

DBHC 

DLDRN 

ENDRN 

ENDRNA 

ENDRNK 

ESFS04 

GCLDAN 

HPCL 

HPCLE 

LIN 

MEXCLR 

PCB016 

PCB221 

W0019338T.080/10 

APPENDIX K 
PROJECT ANAL YTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

PARAMETER NAME CRL 

ALPHA-ENDOSULFAN/ENDOSULFAN I 0.00602 

ALDRIN 0.00729 

BETA-BENZENEHEXACHLORIDE/ 0.00257 
BETA-HEXACHLOROCYCLOHEXANE 

BETA-ENDOSULFAN/ENDOSULFAN II 0.00663 

DELTA-BENZENEHEXACHLORIDE/ 0.00555 
DELTA-HEXACHLOROCYCLOHEXANE 

DIELDRIN 0.00629 

ENDRIN 0.00657 

ENDRIN ALDEHYDE 0.024 

ENDRIN KETONE Not certified 

ENDOSULFAN SULFATE 0.00763 

GAMA-CHLORDANE 0.005 

HEPTACHLOR 0.00618 

HEPTACHLOR EPOXIDE 0.0062 

LINDANE/GAMMA-BENZENEHEXACHLORIDE/ 0.00638 
GAMMA-HEXACHLOROCYCLOHEXANE 

METHOXYCHLOR 0.0711 

PCB 1016 0.0666 

PCB 1221 n 1)666 

WATER 

UNIT CRL UNIT 

ug/g 0.023 ug/1 

ug/g 0.0918 ug/1 

ug/g 0.024 ug/1 

ug/g 0.023 ug/1 

ug/g 0.0293 ug/1 

ug/g 0.024 ug/1 

ug/g 0.0238 ug/1 

ug/g 0.0285 ug/1 

Not certified 

ug/g 0.0786 ug/1 

ug/g 0.075 ug/1 

ug/g 0.0423 ug/1 

ug/g 0.0245 ug/1 

ug/g 0.0507 ug/1 

ug/g 0.057 ug/1 

ug/g 0.16 ug/1 

ug/g 0.16 ,,~,1 



continued 

TEST NAME PARAMETER NAME 

PCB232 PCB 1232 

PCB242 PCB 1242 

PCB248 PCB 1248 

PCB254 PCB 1254 

PCB260 PCB 1260 

PPDDD 2,2-BIS {PARA-CHLOROPHENYL)-
1, 1 DICHLOROETHANE 

PPDDE 2,2-BIS {PARA-CHLOROPHENYL)-
1, 1-DICHLOROETHENE 

PPDDT 2,2-BIS {PARA-CHLOROPHENYL)-
1, 1, 1-TRICHLOROETHANE 

TXPHEN TOXAPHENE 

Notes: 

CRL = Certified Reporting Limit 
NA = Not Applicable 

W0019338T.080/11 

APPENDIX K 
PROJECT ANALYTE LIST 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

SOIL 

CRL 

0.0666 

0.0804 

0.0804 

0.0804 

0.0804 

0.00826 

0.00765 

0.00707 

0.444 

WATER 

UNIT CRL UNIT 

ug/g 0.16 ug/1 

ug/g 0.19 ug/1 

ug/g 0.19 ug/1 

ug/g 0.19 ug/1 

ug/g 0.19 ug/1 

ug/g 0.0233 ug/1 

ug/g 0.027 ug/1 

ug/g 0.034 ug/1 

ug/g 1.35 ug/1 



APPENDIXL 

CALCULATION OF BACKGROUND CONCENTRATIONS 

Harding Lawson Associates 

C,IFDRITABL\57\APPCOVER 9144-03 



; 

Analvtc 
Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

Zinc 

C:IFDRITABL\57\BACKGRND.WKI 

TABLElrl 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

SOIL GROUNDWATER 
Concentration Concentration 

,mfv Analvtc n«/L 

18000 Aluminum 
0.5 Antimony 
19 Arsenic 
54 Barium 

0.81 Beryllium 
1.28 Cadmium 
810 Calcium 

33 Chromium 
4.7 Cobalt 

13.5 Copper 
18000 Iron 

48 Lead 
5500 Magnesium 

380 Manganese 
-- Mercury 

14.6 Nickel 
2400 Potassium 

-- Selenium 
0.086 Silver 

131 Sodium 
-- Thallium 

32.3 Vanadium 
43.9 Zinc 

6870 
3.03 
10.5 
39.6 

5 
4.01 

14700 
14.7 

25 
8.09 

9100 
4.25 

3480 
291 

0.243 
34.3 

2370 
3.02 
4.6 

10800 
6.99 

11 
21.1 

03/14/97 09:42 AM 
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Rl Repon:: 
Section No.: 
Revision No.: 
Date: 

INTRODUCTION 

Fon: Devens F All Vol. IV 
Appendix K 
I 
August 1994 

.on 10 September 1993, representatives from Ecology and Environment, Inc. 
(E & E), Arthur D. Little (ADL), ABB Engineering Services (ABB), and the U.S. Army 
Environmental Center (USAEC) met at ADL's office in Cambridge, MA to discuss methods 
for cletermining background concentrations of organic and inorganic analytes in groundwater, 
soil, sediment, and surface water at Fon: Devens. The objective of the meeting was to initiate 
the development of a uniform set of background values that could be used by all contractors 
to identify organic and inorganic contamination at the base. This appendix summarizes the 
current background values being used for this report, incorporating data from all available 
sources. 

Appendix K is divided into three sections based on matrix. The sections are: 

• Section Kl: Background Concentrations of Inorganic Analytes in Sediment; 

• Section K2: Background Concentrations of Inorganic Analytes in Soil and 
Background Concentrations of Organic Analytes in soil; and 

• Section K3: Background. Concentrations of Inorganic Analytes in Surface Water. 

Background concentration ranges for inorganic analytes in each matrix were 
determined from designated background samples collected at Fort Devens. The background 
sediment database was augmented with regional data from the peer-reviewed scientific 
literature. The background surface-water database was augmented with additional surface
water samples from IRDMIS. 

There are no background data for groundwater on a regional scale from areas known 
to be unaffected by human activity. Wells that are upgradient of specific sites, such as 32M-
92-0IX at the DRMO Yard, have been compared with on-site wells. 

K-3 
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SECTION K2 

R1 Report: 
Section No.: 
Revision No.: 

.Date: 

Background Concentrations of Inorganic Analytes in Soil 

Fort Devens FAIi Vol. IV 
Appendix K 
I 
August 1994 

Background soil samples for inorganic analytes were collected in August 199 I, 
October 1992, and June 1993. Thirty-three samples in all were collected. The samples were 
collected from all three of the major soil associations on the base and from each of Main Post, 
North Post, and South Post. Sample locations are shown in Figure K2-1. Note that no AOCs 
occur on the fourth soil association mapped, which lies outside the present boundaries of the 
facility. The background soil samples were all collected from sites that were, as far as could 
be determined visually, undisturbed, that were at least 50 feet from any road and at least 300 
feet from any known or suspected Study Area. In most cases the distance was greater, 
especially in South Post. 

Table K2-1 is the background database for inorganic analytes in soil. Sampling date, 
.post, and soil association are listed for the samples. There are two columns in the table for 
each analyte: one column for the measured concentration and one for notes. The note column 
indicates which data points were entered as one-half the LOD and which are outliers. For 
calculation purposes, values that appeared in IRDMIS as·less than the LOD were converted to 
one-half the LOD. Outliers were identified by the method of Dixon or Grubbs as described 
by Sokal and Rohlf (1981), graphically, or by judgment. Dixon's test is valid for sample 
sizes of 3 to 25. Grubbs' test was used for sample sizes greater than 25. 

Grubbs' method was applied to the data for the following sixteen analytes: aluminum, 
arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, 
nickel, potassium, sodium, vanadium, and zinc. Dixon's test for outliers was applied to the 
data for beryllium, cobalt, and selenium after omitting 10 samples for beryllium, 10 samples 
for cobalt, and 20 samples for selenium that were reported as less than the LOD, but that had 
unusually high LODs. For example, 10 samples had a reported cobalt concentration of < 14 
mg/kg (see Table K2-1); this LOD is greater than the highest measured value for cobalt of 
4.69 mg/kg. 

Outliers for mercury were determined graphically. A riormal probability plot showed 
the mercury data to be bimodally distributed; the four values in the upper cluster were judged 
to be outliers (see Table K2-1). Silver was detected in only two background soil samples; the 
"detects" were judged to be outliers (see Table K2-l). In all, 35 outliers were identified in 
the background soil database. 

Table K2-2 lists concentration ranges for inorganic analytes for the Fort Devens· 
background soil database, excluding outliers. Inorganic analyte levels in AOC samples were 
compared with the maximum of the background range; exceedances were considered site-
related contamination. For comparison, Table K2-2 also lists concentration ranges for . 
inorganic analytes in uncontaminated soils of the eastern United States. For all analytes, the· 
maximum concentration in the Fort Devens background database lies within the range for the 
eastern United States, usually toward the low end of the _range. This suggests that comparing 

K-13 
11 :UC-W81_RCI l 73_F_,,_1[_ Vol.08,'Jt/94-Fl 



11WASH\UC.!076A1 COR (P4J 

Key 

C:J Winooski - Limerick • Saco (WLS) 

CJ Hinkley • Merrimac • Windsor (HMW) 

- Paxton • Woodbridge • Canton (PWC) 

f-'-1 Chatlield • Hollis (CH) 

Ola TumPi'-
" 8 Roaa 

LANCASTER 

KEY: 

r I 
\ 

' 

Soil Sample 

Boring Sample 

' \ 

I 

SOURCE: USDA.SC$ Soils Survey Worcester County NE Part. 

Legend Road - - - Installation Boundary. 

Scale in miles 
3/4 1/2 1/4 0 

Figure K2-1 BACKGROUND SAMPLING SITES FOR SOIL 
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TABLE K2•1. IWlGUW ~ fClt m:JGmC ~-rES IN &>U. Kr f'CRl' CF.VmS. /IJ.L VAU.ES ME nq;1c.g. 

.,, Sl\MP_n:$ Q\TE$ = = m'E$ AL AINJr£$ SB SINm:$ >,SASN:1FE$ "" IWUl1S$ IE ll>NJlt:$ Ol cmm:$ CAG>NJJE$ mcrum:s 
,·, 

9::>IL-01 NJ091 ,mm ,.., /\REA 6400 1.71 1/2 u:o 9.6 14.2 0.119 0.212 1/2 u:o 610 7.11 
n 

:: 9::>Ilr-02 m:;91 l<lllll ,.., NlEA 14000 17 1/2 [00 13 35 0.126 0.212 1/2 [00 610 lLl 

" 9Jllr-03 NJ091 =• ru:: MEI\ 12000 1.71 1/2 u:o 9.3 14.5 0.039 0.212 1/2 [00 330 7.57 

" n 9'11r-04 m:;91 =• "5 MEI\ 8800 1.71 1/2 ·100 9.4 14.2 O.l<ll 0.212 1/2 1£1) 630 10.2 
~ 

!Dllr-05 NJ091 >NN "'' NlEA 9900 1.71 1/2 [00 12 15.5 0.124 0.212 1/2 [00 430 8.2 

9Jllr-06 m:;91 >NN ,.., /\REA 13000 1.71 1/2 1£1) 32 am.rm. 11.5 1/2 [00 0.106 1.26 710 30.3 

SlIL-07 m:;91 >NN ,.., NlEA 12000 l.71 l/2 ,ro 15 36 0.133 1.06 1400 run.rm 29 

s:m.oa m:;91 >NN ,.., """' 2500 1/2 1£1) 1.71 1/2 1£1) 15 15.6 0.112 0.212 1/2/IJ:D 310 9.59 

!Dllr-09 NJO'll >NN M: "''"" 24000 run.rm 17 l/2 ,ro 25 a.nurn 54 0.315 1.06 650 l/2 ,ro 56.5 run.rm 

!DUrlO Hl.91 >NN "" NlfJ\ 8500 17 l/2 lOO 14 11.5 1/2 1£1) 0.390 1/2 1£1) 2.1 1/2 [00 2100 am:.nn 19.5 1/l LOO 

SJIL-11 m:;91 IV\IN .... NIE/\ 11000 1.71 l/2 lOO 13 52 0.150 4.48 am.rm. 2800 a.num 27.1 

SOIIr-12 NJO'll """ >LS NIE/\ 7400 1.71 l/2 ,ro 7.1 12.9 0.172 0.212 1/2 1£1) 810 6.02 

9'.>IL-13 N.G9l IV\IN ,.., NIE/\ 16000 1.11 l/2 u:o 26 rut'LIER 61.2 etm..n:R 0.612 3.52 WI'l.Illl 1500 1/2 [00 . 33 

9'.>IL-14 /',l.G9! s:u111 W[S NlEA 6900 1.71 l/2 lOO 11 16.6 0.146 0.212 1/l 100 740 13.8 

9'.>IL-15 m:;91 S:Ulll >LS NlEA 6000 1.71 1/2 [00 4.6 16.2 0.145 0.212 1/2 100 1'4 1.95 1/2 100 

SlIL-16 m:;91 9"Jlll n,c NIE/\ 13000 1.71 l/2 lOO 11 46 0.533 0.212 l/2 U:O 720 12.5 

9'.lIL-17 m:;91 li\IN ,.., ocru: 4300 l.71 l/2 100 9.5 9.67 0.039 1/2 u:o 0.212 1/2 u:o 350 7.71 
;,s 

9'..>IL-18 1'£91 IV\IN ,.., OCIIE 11000 1.71 1/2 u:o 99 rut'LIER 29 0.039 0.212 l/2 100 650 J9.5 rurum ' -..._, 9'.)U,-19 NJO'll IV\IN ,.., OCl<E 7100 1.71 l/2 U:O 11 14.2 0.104 0.212 1/2 100 710 14.1 

!:OIL-20 N.G9! """ ,.., OCIIE 7100 1.71 1/2 u:o 19 31 0.188 0.212 1/2 100 BIO 9.25 

ll<S-21 JUll3 9"Jl1J ru: NlEA 7800 0.25 1/2 [00 1.03 21.4 0.25 1/2 [00 0.602 250 1/2 1£1) 7.13 

ll<S-22 JUIJ3 9"Jlll ru: NlEA 9600 0.25 1/2 [00 7.6 15 0.25 1/2 lOO 0.647 250 1/2 [00 10.6 

ll<S-23 JUIJ3 9"Jlll ,.., NIE/\ 9600 0.25 1/2 [00 11.0 11.8 0.25 1/2 l.CO 0.551 250 1/2 [00 10.4 

11<5-24 JUI)) 9"Jlll ,.., NIE/', 7400 0.25 1/2 [00 14.4 12.] 0.25 1/2 u:o 1.21 250 1/2 [00 12.5 

lll<S-25 JU"3 9"Jlll ,.., NlEA 387 0.25 1/2 l.CO 6.04 2.5 1/2 100 0.25 1/2 100 0.25 1/2 l.CO 250 1/2 100 1.0 1/2 l.CO 

ll<0-26 .Jlfl)J 9"Jlll ,.., NIE/\ 1800 0.25 1/2 100 8.31 2.5 1/2 l.CO 0.25 1/l lID 0.25 1/2 100 250 1/2 100 2.67 

lll<.S-27 JUIJ3 s:um ,.., ./'JU:f'I.. 797 0.25 l/2 Leo 5.19 2.5 1/2 [00 0.25 1/2 LOO 0.25 1/l 100· 250 1/2 100 1.0 1/2 100 

IJ<S-26 JUIJJ 9"Jlll >LS /\REA 396 0.25 1/2 l.CO 2.06 2.5 1/2 100 0.25 1/2 l.CO 0.25 1/2 [00 250 1/2 [00 1.0 1/2 100 

EKS--29 JUIJ3 srum ru: """" 1460 0.25 1/2 l.CO 6.04 2.5 1/2 100 0.25 1/2 100 0.25 1/2 l.CO 250 1/2 [00 1.0 1/2 100 

lll<S-30 JUll3 9"Jlll "5 NlEA 603 0.25 1/2 u:o J.J 2.5 1/2 100 0.25 1/2 100 0.25 1/2 u:o 250 1/2 u:o 1.0 1/2 u:o 

25S-92-12lt OCI92 s:mtl 2920 0.55 1/2 u:o 3.11 16 0.25 1/2 u:o 0.35 1/l Lf:O 50 1/2 [00 2.03 1/2 u:o 

25S-92-13X OCI92 9:11111 11400 0.55 1/2 l.CO 1.87 26 0.61 0.35 1/2 I£O 50 1/2 l.CO 9.13 

265-92-lOX OCI"J2 9"Jlll 7380 0.55 1/2 U:0 10.7 30.1 0.696 0.35 1/2 u:o 50 1/2 100 9.0') 



TABLE K2·1. CIMllUD. 

'" 
SN1P_m; 0/ITT:$ = = TiFE$ K mm:$ SE sm,re; JG 1GVIE$ 

"" - V VNm$ "l?lzm:m:$ 
n 9)II,--01 PU:1)1 tmm ,..., AREA 620 2.88 1/2 too 0.043 1/2 too 26 1/2 too 1.57 16.S 
' " " s,II,--02 PU:1)1 tnml ltw AllEA 660 2.88 1/2 too 0.043 1/2 too 58.6 16.6 27.7 

" " s,II,--03 PU:1)1 tnml ru: AREA 530 2.88 1/2 100 0.043 1/2 100 26 1/2 rro 17.9 14.6 
"· " 9)II,--04 PU1ll tnml 1-lLS AllEA 314 2.88 1/2 rro 0.043 1/2 too 26 1/2 100 11.1 lJ.6 

9)II,--05 PU:1)1 = ,..., AREA 470 2.88 1/2 100 0.043 1/2 100 71.2 7.91 14. 7 

9)II,--06 PU:1)1 M1\JN ,.,, MEA 1100 2.88 1/2 100 0. 208 a.m..nn. 79.8 32.3 40 1/2 rro 

s,rr,,J7 PU:1)1 mN ,..., MEA 1700 2.88 1/2 100 0.043 1/2 100 117 23.4 40 1/2 100 

9)rr,,)8 N.G91 mN ,..., JIil£/\ 630 2.88 1/2 too 0.043 1/2 [D() 26 1/2 too 8.03 13.2 

SJIL-09 NJ:;')! mN "" MEA 2400 2.88 1/2 100 0.043 1/2 [D() 85.8 44.3 CUI1.IEll. no rurLIER 

!DII.r-10 PU:1)1 mN 1-lLS AREA 990 2.88 1/2 too 0.043 1/2 rro 680 am.rm 6.5 1/2 rro 40 1/2 u:o 
9'Ilrll PU:1)1 INN .rs N!FA 1100 2.88 1/2 u:o 0. 582 cmt.IER 123 18,l 40 1/2 u:o 
S)Il.r-12 PU:1)1 Mi\lN 1-lLS N1FA 600 2.88 1/2 [D() 0.043 1/2 u:o 26 1/2 u:o 16.3 11.1 

S)Il,-1) PU:1)1 mN ,..., N!FA 2200 2.88 1/2 u:o 0.043 1/2 too m 46 . 6 cun.rm 40 1/2 u:o 
SJIL,-14 ""91 soom 1-lLS N!FA 700 2.88 1/2 too 0.043 1/2 [D() 100 13.8 22.2 

9:)Il,-15 NJ:;91 9:XJlll \LS AllEA 248 2.88 1/2 [D() 0.043 1/2 [D() 26 1/2 rro 6.19 11.7 

SJII.r-16 NJJ91 SOOD! ru: N!FA 2400 2.88 1/2 u:o 0.043 1/2 u:o 1)0 17.5 23.4 

"' 
s:>Ilr-11 PU:1)1 INN ,.,, on; 590 2.88 1/2 [D() 0.043 1/2 LOO 57.S 6.12 ll.2 

' - IDilr-18 NJJ')! INN ,.,, lll1E 1700 2.88 1/2 u:o 0.04) 1/2 u:o 124 22.8 40 1/2 u:o 
,.o &>IL-19 nm1 H"1N ,.,, lll1E 880 2.88 1/2 u:o 0.043 1/2 u:o 86.7 9.89 14 .2 

IDIL-20 PU:1)1 IWN ltW ,no,; 1000 2.88 1/2 u:o 0.043 1/2 u:o 93.9 7.2 13.5 

IJ<S-21 JtN)3 OCUIII .. c AllEA 341 0.1 1/2 too 0.1 1/2 u:o 100 1/2 rro 10.5 43.9 

ll<S-22 .J\NH OCUIII "" AllEA 100 1/2 too 0.1 1/2 too 0.1 1/2 too 100 1/2 100 11.4 32.3 

Ii<:S-2)" JtN)3 =• ,..., AREA 100 1/2 too 0.1 1/2 100 0.1 1/2 u:o 100 1/2 too 10.5 28.7 

Il<S-24 .JU'93 SOOD! ltw AllEA 100 1/2 too 0.603 0.1 1/2 u:o 100 1/2 rro 28.5 35.2 

IJ<S-25 .JU'93 OCUIII ,.w AllEA 100 1/2 100 0.279 0.1 1/2 too 100 1/2 too 1.0 1/2 u:o 3.69 

BKS-26 .JU'93 s:um ,..., AllEA 100 1/2 100 0.489 0.1 1/2 [D() 100 1/2 rro 1.0 1/2 u:o 5.26 

IJKS-27 .JU'93 OCUIII ,..., N!FA 100 1/2 rro 0.388 0.1 1/2 rro 100 1/2 rro 1.0 1/2 u:o 5.3) 

IJKS-28 .JU"3 SOOD! >LS N!FA 100 1/2 u:o 0.246 0.1 1/2 too 100 1/2 [D() 1.0 1/2 u:o 3.52 

Ill<S-29 .JU'93 •9CUill ru: ME,\ 100 1/2 too 0.33 0.1 1/2 [D() 100 112 rro 3.3 7.8 

IJKS-30 JtN)J s::um 1-lLS AllEA 100 1/2 [D() 0.1 1/2 [D() 0.1 1/2 u:o 100 1/2 100 1.0 1/2 u:o 4.81 

255-92-l];X ocr92 s::um 215 lJ< 0.601 0.29 1/2 u:o 208 4.7 4.015 1/2 u:o 

2S5-92-13X CCI92 S:lJIJI 260 II< 1.23 WILIER 0.29 1/2 u:o 191 13.) 2S.J 

265-92-t0X ocrJ2 !n/111 113 LU 0.992 0.29 1/2 u:o 234 19.8 )).] 
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Table K2-3 

PESTICIDE CONCENTRATION RANGES 
FORT DEVENS MAIN POST SITE INVESTIGATION 

Total Total Mininmm Maxinmm 95th Approximate Range of 
Compounds Samples Detects Detect Detect Average Percentile (3) Detection Limits (2) 

Soils 

Chlordane 241 I 0.136 0.136 0.136 - 0.04 - I 

p,p'-DDD 719 (I) 40 0.004 6.6 0.53 2.85 0.003 - 0.27 

p,p'-DDE 726 (I) 70 0.003 2.7 0.10 0.76 0.003 - 0.31 

p,p'.-DDT 727 (I) 148 0.004 5,6 0.25 1.53 0.004 - 0.41 

Sediments 

Chlonfane 97 0 - - - - 0.016 - I 

p,p'·DDD 444 77 0.008 6.2 0.39 2.25 0.008 - 2 

p,p'-DDE 449 81 0.003 1.3 0.092 0.44 0.004 - 2 

p,p'-DDT 449 50 0.009 15 0.42 4.66 0.004 - 2 

* Composite or results from multiple dala sets of Level II( data fur non-entomology shop locations at Main, Soulh, and North 
Posis, Fort Devens, Massachuscus. 

All resuhs in mg/kg (ppm). 

(I) Sample set with-higher detection limit of three removed from tlala set (total of six samples). 
(2) Only includes detection limils fur rcsulls rcportc<l in database as "LT". 
(3) 95th percentile formula - mean + (2 x stamlanJ deviations) for all Je1cctcd results. 

Source: ADL 1993. 

I., '~4filt}/R(;'IU3_1'AII_ V4 08117/9,l-l'I 
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GROUNDWATER BACKGROUND CONCENTRATIONS 
REPRESENTATIVE SAMPLES 

.. --· ·-·--- -•·•·• 

MO NITORING 
WELL 

- - --

G6 

G6 

w 
w 
w 
G3 

13 

12 

27 

28 

M-92-09X 

M-92-IIX 

.VTMW-01 

.VTMW-13 

.VTMW-14 

M-92-0IX 

vl-92-0IX 

vl-92-0IX 

,1-92-04X 

.1-92-0IX 

----

FORT DEVENS, MASSACHUSETTS 
-- ---- .. - -- -

TOTAL 
LOCATION SUSPENDED 

SOLIDS (ug/L) 

NORTII POST 37,000 

NORTII POST 53,000 

NOR'Ill POST 20,000 

NOR'Ill POST 30,000 

NORTII POST 25,000 

MAIN POST <4,000 

MAIN POST -
SOUTII POST -
SOUTH POST -

SOUTII POST -

.. ·-·-· .. .. . . . 

... 

ALUMINUM 
(ug/L) 

230 

1,920 

2,330 

3,150 

9,130 

71 

7,270 

179 

8,700 

2,280 

11200ATA.WKI 
OS-M.u-93 
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INORGANIC ANAL YTES IN WATER 
FORT DEVENS, MASSACHUSETTS 

MONITORJNG 

WEIL 
G3M-92-0IX 
12M-92-01X 
G6M-92-09X 
G6M-92-11X 
28M-92-01X 
WV/TMW-01 
WV/TMW-13 
13M-92-01X 
27M-92-04X 
WV/TMW 14 

MON!TORJNG 

WEIL 
WV/TMW-14 
WV/TMW-13 
WV/TMW-01 
G6M-92-11X 
G6M-92-09X 
G3M-92-01X 
28M-92-01X 
27M-92-04X 
13M-92-01X 
12M 92 0lX 

MONITORJNG 

WEIL 
G6M-92-11X 
12M-92-01X 
G6M-92-09X 
G3M-92-01X 
28M-92-01X 
WV/TMW-13 
WV/TMW-01 
13M-92-01X 
WV/TMW-14 
27M-92 04X 

MONITORJNG 

WEIL 
12M-92-01X 
G6M-92-09X 
G3M-92-01X 
WV/TMW-01 
28M-92-01X 
G6M-92-11X 
WV/TMW-13 
13M-92-0IX 
WV/TMW-14 
27M 92 04X 

DATA ! CALCULATIONS ii 

I 

I 

' I 
I 

I 

I 

ALUMINUM I 
CONCENTRATION 

(ug/L) 
71 

179 
230 

1920 
2280 
2330 
3150 
7270 
8700 
9140 

ANTIMONY 
CONCENTRATION 

(ugfL) 
1.52 
l.52 
1.52 
l.52 
l.52 
1.52 
1.52 
1.52 
l.52 
1.52 

ARESNIC 
CONCENTRATION 

(ug/L) 
1.27 
1.27 
1.27 
1.77 
3.94 
5.39 
9.81 
10.9 
15.2 
32.3 •• 

BARIUM 
CONCENTRATION 

(ug/L) 
2.5 
7.6 

10.7 
12.4 
14.4 
16.1 
19.5 
44.5 
46.3 
52.0 

Method Detection Limit 
Likely Statistical Outlier 

1 

I 
I 
I 

Minimum - 71 

Maximum - 9140 

Mean - 3527 

95th %ile - 6874 

Background 
Concentration - 6870 

Minimum - 1.52 

Maximum - 1.52 

Mean- 1.52 

95th %ile - NA 

Background 
' Concentration - 3.03 • I 
' 

i 
I 

Minimum- 1.27 I 

I 

Maximum - 15.20 

Mean- 5.65 

i 95th %ile - 10.5 ' I 
Background ! 

Concentration - 10.5 i 

Minimum - 2.5 

Maximum - 52.0 

Mean- 22.6 

95th %ile - 39.6 

Background 
Concentration - 39.6 



I 
I 

I 

I 

INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 

DATA I CALCULATIONS 

BERYLLIUM 

MONITORING 
I 

CONCENTRATION 

WEll ' (u!;'L) Minimum - 2.50 
G3M-92-0!X 2.50 
lZM-92-0!X 2.50 Maximum - 2.50 

G<;M-92-09X 2.50 
G<;M-92-l!X 2.50 Mean- 2.50 
28M-92-0!X 2.50 
WWTMW-0l 2.50 95th %i!e - NA 
WWTMW-l3 2.50 
13M-92-0lX 2.50 Background 
27M-92-04X 2.50 Concentration - 5.00 * 
WWTMW l4 2.50 

CADMIUM 
MONITORING 

I 
CONCENTilATION 

WELl. ( u!;'L) Minimum - 2.01 
WWTMW-l4 2.01 
WWTMW-l3 2.01 Maximum - 2.01 
WWTMW-01 2.01 
G<;M-92-IIX 2.01 Mean- 2.01 
G<;M-92-09X 2.01 
G3M-92-0!X 2.01 95th %ile - NA 
28M-92-0!X 2.01 
27M-92-04X 

I 2.01 Background 
l3M-92-0!X I 2.01 Concentration - 4.01 • 
l2M-92-0lX '01 

CALCIUM 
MONITORING I CONCENTilATION 

WELl. I (u!;'L) Minimum - 179 
l2M-92-0!X 179 
28M-92-0!X 1910 Maximum - 23200 
WWTMW-l4 2490 
WWTMW-l3 3280 Mean- 7801 
G<;M-92-l!X 5780 
WWTMW-01 6940 95th %ile - 14747 
G3M-92-0lX 7710 
27M-92-04X 8820 Background 
G<;M-92-09X [7700 Concentration - 14700 
t3M 92-0lX 23200 

CHROMIUM 

MONITORING CONCEN1R ... TION 

WELl. (ug,L) Minimum - 3.0 
G3M-92-0!X 3.0l 
G<;M-92-09X 3.01 Maximum - 18.7 
28M-92-0!X 3.01 
12M-92-0!X 3.01 Mean- 8.7 
WWTMW-0! 6.04 
G<;M-92-IIX 636 95th %i!e - 14.7 
WWTMW-l3 l0.! 
27M-92-04X l6.4 Background 
!3M-92-0lX l6.9 Concentration - 14.7 
WWTMW-14 18.7 

Method Detection Limit 
Likely Statistical Outlier 

2 

' 
I 

' 

" 

I 
' 
' ' ' ; 

' ! 

! 
i 
; 
I 
! 



INORGANIC ANAL YTES IN WATER 
FORT DEVENS, MASSACHUSETTS 

ii DATA I CALCULATIONS I ' 

I COBALT I 
I 

MONITORING 

I 
CONCENTRATION 

I I 
WELL (ug/L) Minimum - 12.5 i 

G3M-92-0IX 12.5 ' 
12M-92-0IX 12.5 Maximum - 12.5 i 
G6M-92-09X 12.5 i 
G6M-92-IIX 12.5 Mean- 12.5 I 

I 28M-92-0IX 12.5 I 

WWTMW-01 12.5 95th %i!e - NA ' ! 
WWTMW-13 12.5 I 13M-92-0IX 12.5 Background I 

27M-92-04X 12.5 Concentration - 25.0 • i WWTMW-14 12.5 ' 
I COPPER I 

)1 

MONITORING CONCENTRATION ]I 
WELL (ug/L) Minimum - 4.05 l 

G3M-92-0!X 4.0S ' I WWTMW-14 4.0S Maximum - 6.52 ' 28M-92-0!X 4.0S I 

' WWTMW-01 4.0S Mean- 4.36 i G6M-92-09X 4.0S I 

95th %ile - 52 
I l2M-92-0!X 4.0S 
i G6M-92-l!X 4.0S 

WWTMW-13 6.52 Background 
13M-92-0!X ' 18.60 ° Concentration - 8.09 • 
27M-92-04X ! 19.00 ° 

' IRON 
MONITORING I CONCENTRATION 

I 
i 

WELL I (ug,L) Minimum - 171 I 
G3M-92-0IX 

i 
171 I 

G6M-92-09X 331 Maximum - 12900 ' i 
12M-92-0IX I 373 ' 
G6M-92-IIX ' 2390 Mean- 4611 ii I 

. :i 28M-92-0IX 1410 
WWTh!W-01 3250 95th %ile - 9104 ) WWTMW-13 3830 
WWTMW-14 9250 Background i 
27M-92-04X 11200 Concentration - 9100 I 

i 13M-92 0IX 12900 , 
' i' LEAD 

11 MONITORING CONCENTRATION ' '· ·1 
ii WELL (ugtL) Minimum - 0.65 
I 

G6M-92-09X 0.6S 
WWTMW-01 2.00 Maximum - 5.70 
28M-92-0!X 2.17 
G3M-92-0IX 2.30 Mean- 2.81 
G6M-92-IIX 2.30 
WWTMW-13 3.IO 95th %ile - 4.25 
IZM-92-0IX 4.23 
WWTMW-14 S.10 Background 
13M-92-0!X 12.10 .. Concentration - 4.25 
27M-92-04X 12.40 •• 

Method Detcaion Limit 
Likely Statistical Outlier 

3 



I 
I 

I 

I 

I 

INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 

DATA I CALCULATIONS 

MONITORING 

WELL 
28M-92-0!X 
G6M-92-llX 
G3M-92-0lX 
WWTMW-13 
G6M-92-09X 
WWTMW-01 
WWTMW-14 
27M-92-04X 
l2M-92-0IX 
l3M-92-0lX 

MONITORING I 
WELL ! 

G6M-92-09X 
12M-92-0lX 
WWTMW-01 
28M-92-0!X 
G6M-92-l!X 
WWTMW-13 
l3M-92-0lX 
WWTMW-14 
G3M-92-0IX 
27M-92-04X 

MONITORING 

I WELL 
WWTMW-01 I 

G3M-92-0IX 
12M-92-0!X 
!3M-92-0!X 
WWTMW-14 
28M-92-0IX 
G6M-92-l!X 
G6M-92-09X 
27M-92-04X 
WWTMW 13 

MONITORING ; 
' 

WELL I 
G6M-92-09X 
WWTMW-0l 
28M-92-0lX 
G3M-92-0lX 
G6M-92-llX 

I 

WWTMW-13 
l2M-92-0IX 
WWTMW-14 
!3M-92-0!X 

! 27M 92 04X 

I 
MAGNESIUM 

CONCENTRATION 

(ug,L) 
693 
857 

1000 
1390 
1600 
1900 
1970 
3550 
4110 
4500 

MANGANESE 
CONCENTRATION 

(ug,L) 
23.4 
69.9 
77.7 
86.4 
102 
107 
227 
233 
486 

1110 .. 

MERCURY 
CONCENTRATION 

(ug,L) 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.70 

NICKEL 
CONCENTRATION 

(ug,L) 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 

Method Detcaion Limit 
Likely Statistical Outlier 

4 

i 
I 
I 

Minimum - 693 

Maximum - 4500 

Mean- 2157 

95th %ile - 3477 

Background 
Concentration - 3480 

Minimum - 23.40 

Maximum - 486.00 

Mean- 156.93 

95th %ile - 290.7 

Background 
Concentration - 291 

Minimum - 0.12 

Maximum - 0.70 

Mean- 0.18 

95th %ile - 0.35 

Background 
Concentration - 0.243 • 

Minimum - 17.20 

Maximum - 17.20 

Mean- 17.20 

95th %ile - NA 

Background 
Concentration - 34.3 • 

I 

! 

' i 

! 
i 
! 
I 

I 

' I 

; 
' 
I 

' ; 



I 

( 

I 

I 

INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 

DATA I CALCULATIONS :1 

MONITORING 

WELL 
28M-92-01X 
G6M-92-11X 
WWTMW-l3 
G3M-92-01X 
12M-92-01X 
WWTMW-01 
WWTMW-l4 
G6M-92-09X 
l3M-92-01X 
27M-92-04X 

MONITORING 

WELL 
G6M-92-09X 
12M-92-01X 
WWTMW-01 
28M-92-0IX 
G6M-92-l1X 
WWTMW-13 
13M-92-0IX 
WWTMW-14 
GJM-92-0IX 
27M-92-04X 

MONITORING 

WELL 
WWTMW-01 
GJM-92-0IX 
IZM-92-0IX 
13M-92-0IX 
WWTMW-14 
28M-92-0IX 
G6M-92-IIX 
G6M-92-09X 
27M-92-04X 
WWTMW-l3 

MONITORING 

WELL 
28M-92-0lX 
G6M-92-09X 
WWTMW-l4 
G6M-92-IIX 
27M-92-04X 
12M-92-0IX 
WWTMW-l3 
GJM-92-0lX 
WWTMW-01 
13M-92-0IX 

I 

I 

I 

I 
I 

' 

POTASSIUM JI 

CONCEN1RATION I 

' 
(ug/L) Minimum - 461 ! 

' 461 ' l 
645 Maximum - 2790 ! 

1080 
1450 Mean- 1644 ' I 
1500 ' I 
l980 95th %ile - 2370 l 
l980 i 

1980 Background I 
2570 Concentration - 2.170 I 
2790 I 

SELENIUM ) 

CONCEN1RA TION ' 
(ug/L) Minimum - 151 

1.51 
1.51 Maximum - 1.51 
1.51 
1.51 Mean- 151 
1.51 
1.51 95th %ile - NA ' 1.51 i 

I 
1.51 Background ' ' 1.51 Concentration - 3.02 • ! 1.51 ' 

SILVER I 
CONCEN1RA TION i 

' (ug/L) Minimum - 2.30 I 

! 2.30 l 
2.30 Maximum - 230 i 
2.30 ! 
2.30 Mean- 230 ' I 2.30 

I 
2.30 95th %ile - NA I 

2.30 I 
2.30 Background i 
2.30 Concentration - 4.60 • I 

2.30 
I 

SODIUM ,! 
lj 

CONCENTI\ATION 

'uwL) Minimum - 1380 
1380 
2000 Maximum - 18000 
2100 
2430 Mean- 5771 
3070 
4250 95th %ile - 10841 
4610 
8570 Background 

ll300 Concentration - 10800 
l8000 

Method Detection Limit 
Likely Statistical Outlier 

5 



I 
I 

I 

INORGANIC ANAL YTES IN WATER 
FORT DEVENS, MASSACHUSETTS 

DATA i CALCULATIONS 

MONITORING 

I WELL 
23M-92-01X 
G6M-92-11X 
WWTh!W-13 
G3M-92-01X 
12M-92-01X 
WWTh{W-01 
WWThlW-14 
G6M-92-09X 
13M-92-0!X 
27M-92-04X 

MONITORING T 

WELL I 
G6M-92-09X 
12M-92-01X 
WWThlW-0t 
28M-92-01X 
G6M-92-11X 
WWTh!W-13 
!3M-92-01X 
G3M-92-01X 
27M-92-04X 

I WWTh!W-14 I 

MONITORING 

I WELL 
WWThlW-13 
G6M-92-09X 
WWThlW-01 
28M-92-01X 
G6M-92-11X 
G3M-92-01X 
WWThlW-14 
27M-92-04X 

I lZM-92-0IX 
13M-92-01X 

TIIALLIUM 
CONCEN1RA TION 

(ug'L) 

3.50 
J.50 
3 . .l0 
3.50 
3 . .l0 
3.50 
3.50 
3..l0 
3.50 
3 . .l0 

VANADIUM 
CONCEN1RATION 

(ug'L) 
.l.50 
5.50 
5.50 
5.50 
5 . .l0 
5.50 
5.50 
5.50 
12.8 
14.5 

ZINC 
CONCEN1RA TION 

(ug,L) 

10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
32.0 
41.7 
47.0 
18.5 •• 

Method Detcaion Llmit 
Likely Statistical Outlier 

6 

Minimum - 3.50 

Maximum - 3.50 

Mean- 3.50 

95th %ile - 3.50 

Background 
Concentration - 6.99 

-
Minimum - 550 

Maximum - 14.50 

Mean- 7.13 

95th %ile - 10.41 

Background 
Concentration - 11.0 • 

I 
I Minimum - 10.6 

' 
Maximum - 47.0 

Mean- 20.5 

95th %i!e - 34.9 

Background 
Concentration - 21.1. 

:1 I 

;I 
I 

I 

I 
I 

i 
i 
I 
I 
' ' 
i 
' ' i 
' I 
I 

I 

i 
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Risk Characterization for AOC 57 Area 1 

Area I was investigated and addressed as part of the Area Requiring Environmental Evaluation (AREE) 70 
investigation (ADL, 1995). This area underwent a soil removal action to address total petroleum hydrocarbon 
(TPHC) and polynuclear aromatic hydrocarbon (P AH) contamination from parking lot runoff. Although some 
residual TPHC and P AH concentrations remained in Area 1 soils after the removal action, the contamination 
was determined to be consistent with soil and sediment at stormwater outfall sediments throughout Devens. 
Therefore, Area I was recommended for no further action (Weston, 1998); the decision is to be formalized in 
the AOC 57 Record of Decision. However, in accordance with recent USEPA requirements for site closure, a 
no further action decision must be supported by the demonstration that a site does not pose an unacceptable risk 
for future unrestricted land use. The assessment of risks associated with unrestricted future land use at Area 1 is 
presented in this appendix; the assessment indicates that residual contamination at Area 1 does not pose an 
unacceptable risk for future unrestricted land use. 

Methods 
Consistent with USEP A guidance for evaluating unrestricted land use, risks were characterized for child and 
adult residents who are assumed to live at Area I in the future. Exposures to soil via incidental ingestion, 
dermal uptake, and particulate inhalation were evaluated. Exposures were quantified using the residential 
exposure scenarios described in Section 9 .1.3. The exposure point concentrations used to quantify potential soil 
exposures at Area I are the maximum detected concentrations measured in the confirmatory soil samples (post
removal conditions) collected at Area I. Tables 1 through 4 present the exposure parameters, intake equations, 
exposure point concentrations, and intake estimates. 

Dose-response values were obtained from USEPA sources, as described in Section 9.1.4. The oral RfD for 
pyrene, and the inhalation RfD for naphthalene, were used as surrogate dose-response values for P AHs with no 
published values. Toxicity associated with petroleum compounds ( e.g., EPH and VPH) was evaluated using 
dose-response values published the MADEP. 

Results 
As shown in the table below, the total resident cancer risk does not exceed the USEPA target cancer risk range 
oflxl0"6 to lxl04

. The non-cancer hazard index values are below the USEPA threshold HI of 1. These results 
indicate that residual contamination at Area 1 does not pose a risk above USEP A risk limits for the unrestricted 
future land use. 

Exnosure nathwav Excess lifetime cancer risk Hazard index 
Adult 
Incidental in_gestion 2E-05 0.002 
Dermal contact 8E-06 0.001 
Dust inhalation 2E-10 0.000002 

Total 3£-05 0.003 

Child 
Incidental ingestion 3E-05 0.02 
Dermal contact 4E-05 0.02 
Dust inhalation JE-10 0.000001 

Total 7£-05 0.04 

Total Resident Risk lE-04 Not additive 



TAULEI 
INCIDENTAL INGESTION OF AND DERi\·JAL CONTACT WITH SURFACE SOIL- Rl\lF.. 

l!NRESTRICTED LAND llSE- ADULT RESIDENT 

AOC 57 AREA 1 

FORT DEVENS, l\·IA 

13-Oct-99 

Augu~t 1992 

EXPOSURE PARAMETERS 

4%i&.Mit>t•W> \i%Jfoilin llivWtJii l iliNih ti 
CONCENTRATION SOIi. 

INGESTION RATE 

FRACTION INGESTED 

SOIL ADHERENCE FACTOR 

SURFACE AREA EXPOSED 

CONVERSION FACTOR 

BODYWEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

DERi\.lAL ABSORPTION 

EFFICIENCY 

Notes 

For noncarcinogenic effects AT= ED 

cs 
IR 

Fl 

SAF 

SA 

CF 

BW 

EF 

ED 

AT 

AT 

AE 

See Below* 

100 

100% 

fl p~ 

5,800 

0 000001 

70 

150 

24 

70 

24 

Chemical-specific 

The denn.11 absorption efficiency is from the Risk Assessment Guicfancc for Supcrfund Volume I 

Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assessment, 1998 

•The lesser of the 95 % upper ~onlidcnce limit (CCI.) & maximum conccmrntion 

ND= Value not de1crmi11cd NE•"' R<>utc nol cva!uaie,I 

q:1w9-gvl/aec/rleveS/aoc57/11\1rafi11al/spread/area2ind/res-ss2i 

mg/kg 

mg/day 

mg/cm' 

em' 
kglmg 

kg 

days/year 

yems 

years 

years 

unitless 

EQUATIONS 

CANCER RISK= INT AKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INT AKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL"" 

CS x JR x Fl x(Fx EFx ED 

BW x AT x 365 days/yr 

CS x SA .t SAF x AE x CF x EF x ED 

BW x AT x 365 days/yr 

I 0/13/999:54 AM 



TABLE I 

INCIDENTAL INGESTION Qr, AND DER!\IAL COl\"TACT WITH SllRFACE SOIL- RME 

UNRESTRICTED LAND llSE- ADVL T RESIDE!'iT 

AOC57 AREA J 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

··•·········· •• w.~m~~~Hij f~ijf~l~~~~ .1•·•1•/~em!~!· !•i•~ttf !~~.··· i l~ii1~; f •l:l:!~~j;~;Lm,~ll~J::•·~fG":~~K·····•·rn~1~m••· IfilMt~\:i !ill/!~$, 
H~Jijf</ ?<YiiSiV! 

Benzo(t1)t1nt\1racene 5.1 1.0E-06 0.13 6.2E-07 7.31:-01 8.2E-0l 7.SE-07 5.IE-07 J.3E-06 6.SS~o 
Benzo{ti)pyreue 6.1 1.2E-06 0. 13 7.4E-07 7.3E+00 8.2E-"00 9.0E-06 6.1 E-06 I.SE-OS 78.66% 
Benzo{b )fluoranthene 6.1 1.2E-06 0.13 7.4E-07 7.3E-0I 8.2E-0l 9.0E-07 6.IE-07 1.SE-06 7.87% 
Benzo(k)fluoranthenc 5.8 1.2E-06 0.13 7.0E-07 7.3E-02 8.2E-02 8.SE-08 5.8E-08 l.4E-07 0.75% 
Chrysene 6.9 1.4£-06 0.13 8.4E-07 7.3E-03 8.2E-03 1.0E-08 6.9E-09 I. 7E-08 0.09% 
lndeno( 1,2,3-cd)pyrcne 4.7 9.SE-07 0.13 5.7E-07 7.3E-0! 8.2E-0I 6.9E-07 4.7E-07 1.2£-06 6.06% 

. /iv~1~•A"'" ¢.<'N¢;$it:itis~: :.1 .... :. J1,A,J: : .. : .. : : .. : .. ~AM: . • .:,e;j)s: 

NONCARCINOGENIC EFFECTS 

···•····~~J;~~J.@••···········•·····•26
tITTf~~rnQm:·•··•~lm~t rn~i*ii~• 1•••l~~~~~.: •:;iw.~~~ii1:0; 

:Ji~z;~rur:i; 

~,~~~~~:~1 ~=~! ;;. ~~~:~: !~~!I 
Acenaphthene 5.42 3.2E-06 

Benzo{g,h.l)pcrylene 4.4 2.6E-06 

Fluoranthcne 14 8.2E-06 

Phcnanthrenc 8.2 4.SE-06 

Pyrene II 6.SE-06 

Benzo(ti)tinthracene 5.1 3.0E-06 

Benzo(a)pyrcne 6.1 3.6E-06 

Be112o(b )fluoranthe11c 6.1 3.6E-06 

Benzo(k)fluorantlicne 5.8 3.4E-06 

Cluysene 6.9 4.IE-06 

indeno( 1,2,3-cd)pyr~nc 4.7 2.8E-06 

C9-C12 Aliphatics 2.41 1.4E-06 

C9-CI0 Aromatics 0.386 2.3E-07 

C9-C\8 Aliph.itics 10 6.0E-06 

CS-CS Aliph.itics 10 S.9E-06 

q:/w9-gvt/; ves/aoc57/h\1rafinaVsprcad/aret12ind/res-ss2i 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0,17 

0.17 

0.17 
0.17 

1.9E-06 

l.558!7E-06 

S.0E-06 

2.9E-06 

3.9E-06 

1.8E-06 

2.2E-06 

2.2E-06 

2.IE-06 

2.4E-06 

i.7E-06 

J.lE-06 

1.8E-07 

2.0E-02 

3.0E-02 

4.0E-02 

3.0E-02 

3.0E-02 

3.0E-02 

3.0E-02 

3.0E-02 

3.0E-02 

3.0E-02 

3.0E-02 

6.0E-01 

3.0E-02 

4.7E-061 6.0E-01 
4. ?E-06 6.0E-02 

•::::\SilM~i~Rf:ffAZ.\Rli;JNijF;j,f: 

I.SE-02 

2.7E-02 

3.6E-02 

2.?E-02 

2.7E-02 

2.7E-02 

2.7E-02 

2.7E-02 

2.7E-02 

2.7E-02 

2.?E-02 

5.5E-0I 

2.7E-02 

5.SE-01 
5.SE-01 

J.6E-04 

8.6E-05 

2.IE-04 

J.6E-04 

2.2E-04 

I.0E-04 

1.2E-04 

l.2E-04 

1.IE-04 

1.4E-04 

9.2E-05 

2.4E-06 

7.6E-06 

1.0E-05 
9.9E-0S 

:/~.'QP~: 

I.IE-04 2.?E-04 

5.SE-05 l.4E-04 

1.4E-04 3.4E-04 

I.IE-04 2.7E-04 

I.SE-04 3.6E-04 

6.8E-05 1.7E-04 

8.JE-05 2.0E-04 

8.IE-05 2.0E-04 

7.7E-05 1.9E-04 

9.2E-05 2.3E-04 

6.2E-05 1.5E-04 

2.0E-06 4.4£-06 
6.6E-06 l.4E-05 
8.6E-06 1.9E-05 
8.SE-06 I I.IE-04 

··•••:••~:001.r ···•:••··· 9,..,;~• 

JO/ ~-.1:54AM 



TABLE2 
INHLATION OF PARTICULATES FROi\l SLIRFACE SOIL 
UNRESTRICTED LAND USE· CHILD RESIDENT 

AOC 57 AREA I 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

CONCENTRATION SOIL* 

CONCENTRATION AIR PARTICULATES 

CONCENTRATION AIR VOi.A TILES 

VOLATILl7.,ATION FACTOR** 

PARTICULATE EMISSIONS FACTOR 

INHALATION RA TE 

BODYWEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

RELATIVE ABSORPTION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCER 

cs 
CAp 

CA, 

VF 

PEF 

lhR 

BW 

ET 

EF 

ED 

RAF 

AT 

AT 

See below 

Cn!culatcd 

C.1lc11la1cd 

Culcul:,ted 

J.32E+09 

0 31 

" 
1501 

IW',• 

''I 24 

Notes: * Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & m:udmum concentration 

*•Volatilization factor used only for volatile chemicals of potential concern 

For noncarcinogenic effects AT"' ED 

ND= Value not detcnnincd 

q:lw9-gvt/aec/devesfaoc57/11lirafi11alrspreadlarea2i11dlrcs-ss2i 

mg/kg 

mgfm' 

mglm' 

m'/kg 

uglm' 

m'lhour 

kg 

houWday 

days/year 

years 

years 

r:_ars 

EQUATIONS 

CANCER RISK"' INT AKE (mglkg•day) x CANCER SLOPE FACTOR (mglkg-day)-1 

HAZARD QUOTIENT= INTAKE (mglkg•day) I REFERENCE CONCENTRATION (mglkg-day) 

INTAKE- JNIIALATION =(CAo + Cav) X RAI,' X lhR X ET X EF X ED 

nw x AT x 365 daysl)·r 

AIR CONCENTRATION PARTICULATES"' CS x IIPEl1 

AIR CONCENTRATION VOLATILES= CS x I/VF 

{VF not calcnlated because tllere are no VO Cs selected as CPCs). 

10/13/9910:04 AM 



TABLE2 
INHLATION OF PARTICULATES FROM SlillFACE SOIL 
UNRESTRICTED LAND USE - CHILD RESIDENT 

AOC57 AREA 1 
FORT DEVITNS, :\1A 

CARCINOGENIC EFFECTS 

a~01~~~J~~~;•••••••••••••••~:~~:~;~:t",t~~~~~Ztt~~~·.••J1~lf~f~~~•.•••••••~~(itt~~~~:!;;~;~~••~~~~• 
Benzo(a)anthrace11e 
Benzo(a)pyrene 
Benzo(b)fluorantl1e11e 
13enzo(k)fluora11thene 
Chrysene 
ln<lcuot 1,2,3-cd)pyrcne 

NONCARCINOGENIC EFFECTS 

Acenaphtl1ene 
Benzo(g,h,l)peryle11e 
Fluoranthene 
Phenanthrene 
Pyrene 
Benzo( a)anthrace11e 
Benzo(a)pyre11e 
Benzo(b)fluoranthcnc 
Benzo(k)fluora11thcne 
Chrysene 
I ndeno( 1.2,3-cd)pyrene 

VPH 

C9-Cl2 Aliphatics 
C9-CI0 Aromatics 
CS-CS Aliphatics 

EPH 
C9-C18 Aliphatics 

,.q NAI I 3.'JE-001 
6.1 
6.1 

5.8 
6.9 
4.7 

NA 
NA 
NA 
NA 
NA 

4.6E-09 

4.6E-09 

-4.4E-09 

5.2E-09 

3.6E-09 

2.3E-11 

2.7E-1 I 

2.7E-1 l 

2.6E-1 l 

3.0E-11 
2.IE-11 

3.IE+00 
3.IE-01 
3.IE-02 

3.JE-03 

3.IE-01 

7.0E-12 

8.3E-l l 

8.3E-12 

7.9E-13 

9.4E-14 

6.4E-12 

•• <;;~OMMM¥•CANP~Rltl$K q ·><ts•w 

:~~~~:i~tijjj~:j;:,: 1IIW~111 H""'""~""'"""""'""'""'""""""""'½ m\mm~r::::mu: 
~~1 ~U~tj/4~)1: ~ 1 ji: ~~ i~j: ~~i ;i: :Ul).¼W j~ ni ~ij1 Hiiil?l~e~~Jk: ,:: 

5.42 
4.4 

14 
8.2 
II 

5.1 
6.1 
6.1 
5.8 
6.9 

4.7 

2.41 
0.386 

5.77 

2.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

4.IE-09 I 7.0E-11 I 8.6E-04 
3.3E-09 
I.IE-OS 

6.2E-09 

8.3E-09 

3.9E-09 

4.6E-09 

4.6E-09 

4.4E-09 

5.2E-09 

3.6E-(19 

l.SE-09 
2.9E-10 

4.4E-09 

!.9E-09 

5.7E-l l 

I.SE-IO 

1.lE-10 

J.4E-10 

6.6E-1 l 
7.SE-11 

7.SE-11 

7.SE-11 

8.9E-11 

6.0E-11 

3.IE-11 

5.0E-12 
7.4E-l 1 

3.2E-1 l 

8.6E-04 

8.6E-04 

8.6E-04 

8.6E-04 

8.6E-04 

8.6E-04 

8.6E-04 
8.6E-04 

8.6E-04 

8.6E-04 

5.7E-Ol 

l.7E-02 

5.7E-02 

5.7E-OI 

8. IE-08 

6.6E-08 
2. JE-07 

1.2E-07 

1.6E-07 

7.6E-08 

9.IE-08 

9.IE-08 

8.7E-08 

J.OE-07 

7.0E-08 

5.4E-l I 
2.9E-10 

l.3E-09 

5.6E-l l 

6.58% 

78.66% 

7.87% 

0.75% 

0.09% 

6.06% 

m:~~tif!; 
:IU_S~:; 

6.96% 
5.65% 

17.99% 

10.54% 

14.13% 

6.55% 

7.84% 

7.84% 
7.45% 

8.87% 

6.04% 

0.00467% 

0.0251% 

0.11% 

0.0048% 

•;;.•;sPMMA!Wai\tAl\tONi>txn <•{li;QO'®~Jb;;;•:•• •• • •• 

q:/w9-gvtlf , ••• " ves/aoc57/hhrafinal/spread/area2ind/res-ss2i I0/1",.-°"'):04AM 



TABLE 2 
INHLATION OF PARTICULATES FROM SURFACE SOIL 
UNRESTIUCTED LAND t!SE - ADLJLT RESIDENT 

AOC57 AREA I 

FORT DEVENS, MA 

EXPOSURE PARAMETERS 

~~tbt~~~'f£~':' ::,:::::::::::''.':::=:::=:':':':'SY~I~hi~: :=:=~:'.:'.:'.:'.:~iiJ~='.=~ ~=:''.':::::=:=~ttk;=~=~::::,. 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR0 VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RATE lhR 0 63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED " RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 

I 2:

0

1 NONCANCER AT 

Notes: • Soil concentmtion used is the lesser of the 95 % upper confidence limit (UCL) & maximum conccntr:ition 
0 Vol3ti!ization factor used only for volatile chemicals of potential concem 

For noncarcinogcnic effects AT= ED 

ND= Value not dctcm1ined 

q:/w9-gvt/aecfdeves/aoc57/hhrafi1rnl/spread/area2ind/rcs-ss2i 

mg/kg 

mglm' 

mglm' 

m'/kg 

ugfm' 

m'/hour 

kg 

hours/day 

d:iys/ye:ir 

year.. 

ye:ir.. 

year.. 

EQUATIONS 

CANCER RISK"" INT AKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day)-1 

HAZARD QUOTIENT= INTAKE {mg/kg-day) I REFERENCE CONCENTRATION (1nglkg-day) 

INTAKE- INIIALATJON- fCAp + Cav} x RAF x lhR:,:. ET x EF x ED 

BW x AT x 36S da}'s/yr 

AIR CONCENTRATION PARTICULATES"' CS x IIPEF 

AIR CONCENTRATION VOLATILES= CS x l/VF 

(VF not calculated because there are no VOCs selected as CPCs). 

I 0/13/9910:03 AM 



TABLE2 
INHLATION OF PARTICULATES FHOM SURFACE SOIL 
UNRESTRICTED LAND USE-AOlll .. T RESIDENT 
AOC57 AREA I 
FORT DEVENS, 1\-JA 

CARCINOGENIC EFFECTS 

Benzo(a )anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthcne 

Bcnzo(k)fluora11tl1ene 

Chrysene 
lndcno( 1.2,3-cd)pyrenc 

NONCARClNOGENIC EFFECTS 

Acenaphtlicne 
Bcnzo(g,h,l)pcrylcnc 

Fluoranthcne 

Phenanthrene 

Pyrene 

Benzo(a)antl1racene 

Benzo(a)pyrcne 
Benzo(b )nuorantl1e11e 

Benzo(k)lluorantl1ene 

Chryscne 
lndeno(l ,2,3-cd)pyren,: 

VPH 
C9-Cl2 Aliphatics 
C9-C!O Aromatics 

CS-CS Aliphatics 

EPH 
C9-Cl 8 Aliphatics 

:G&ili6~,i~1ill~iirn:1rnm~([i/?'.'.~;\:~;~~'.i!i~:i~~~:~t~~~~~ns,:' ililflm~ij~}l:fl~~k~~t1rG{}~AA:{i{t~~~t11; 
= :: ~~j a~~J~~IHHitHHi): i: :(~mer ~ j: i;!:~: ~:: ll: ll r;~kf riiH~ ~ ! : ~! n: <:::: ! Hx~w~;w:: ~: < ~ u1~~i¼HW1~t~ n1 ~~j ~l~: {~Wi~i~~~lHl~ ~ ~~~~:: ~ ~lj :~l: l~: ~wsr< l: ~ ~: 

5.1 NA! I 3.9E-09 I 3.9E-ll I 3.IE-01 l.2E-l 1 

I.SE-10 
1.SE-11 

1.4E-12 

l.6E-13 

LIE-I I 

6.58% 

78.66% 

7.87% 

0.75% 

0.09% 
6.06% 

6.1 NA 4.6E-O<l 4.7E-l I 3.IE+OO 
6.1 NA 4.6E-09 4.7E-11 3.IE-01 
5.8 NA 4.4E-09 4.5E-ll 3.IE-02 

6.9 NA 5.2E-09 5.3E-1I 3.IE-03 
4.7 NA J.6E-09 3.6E-J I 3.JE-01 

'':,$1J~iM;/il\ll:O~OER'Rl$K ::1: ::::::::::~~•1~:r::::::::,,,,., •••• 

·,:~{)l.f.~';.;.-

~·.·.;,,.,. ';"~~•••••,•••••• J%~im~~,~~:;tf~~iili~;,~s, Ju~%~i~r •• •••~~~l:i~.,.,,_•• J~i~~~•• •••~~t~~• 
5.42 

4.4 

14 

8.2 

II 
5.1 
6.1 
6.1 
5.8 

6.9 

4.7 

2.41 
0.386 

5.77 

2.5 

NAI I 4.1 E-09 I l.2E-10 ( 8.6E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

3.3E-09 

I.IE-OS 

6.2E-09 

8.3E-09 

3.9E-09 

4.6E-09 
4.6E-09 
4.4E-09 

5.2E-09 
3.6E-09 

l.SE-09 
2.9E-IO 

4.4E-09 

1.9E-09 

9.9£-11 

3.IE-10 

I.SE-10 

2.5£-10 
I.IE-10 

1.4E-10 
l.4E-10 
1.3E-10 

l.5E-l0 

I.IE-10 

5.4E-IJ 

8.?E-12 

1.3E-IO 

5.6E-l 1 

8.6E-04 

8.6E-04 

8.6E-04 

8.6E-04 

8.6£-04 

8.6E-04 
8.6E-04 
8.6E-04 

8.6E-04 

8.6E-04 

5.7E-OJ 

1.7£-02 

5.7£-02 

5.?E-01 

1.4E-07 6.96% 
I.IE-07 5.65% 
3.6E-07 17.99% 
2.IE-07 10.54% 

2.9£-07 14.13% 
J.3E-07 6.55% 
1.6£-07 7.84% 
J.6E-07 7.84% 
l.5E-07 7.45% 
J.SE-07 8.87% 
1.2£-07 6.04% 

9.5E-l 1 0.00467% 
5.JE-10 0.0251% 
2.3£-09 0.11% 

9.SE-11 0.0048% 

::sO~\M,\R,(\l;WsM(!1Nl}t:<::1: :'@~Mo@:::: 

q:/w9-gvVf ycs/aoc57 /11hrafina\/spread/area2ind/rcs-ss2i 10/1 - ·-1:03 AM 



TABLE 3 
INCIDENTAL INGESTIOl'i OF AND DERMAL CONTACT WITH Sl!HfACESOJl4• Hi\lE 

UNRESTRICTED LAND llSE- CHILD RESIDENT (I TO 6 YEARS) 

AOC57 AH.EA I 

FORT DEVENS, MA 

13-0ct-99 

August 1992 

EXPOSURE PARAMETERS 

-,•••••••··t(\#~iihlii~•••••• •••••!••••••••• istKdfoli'E ••••••••••• fWWii• 
CONCENTRATION SOIL cs 

I 
See Below* 

INGESTION RATE IR 100 

FRACTION INGESTED Fl !W,~ 

SOIL ADHERENCE FACTOR SAF 

SURFACE AREA EXPOSED SA 2,045 

CONVERSION FACTOR CF 0.00000! 

BODYWEIGHT BW l5 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 
AVERAGING TIME 

CANCER I AT 

I 
70 

NONCANCER AT 6 

DERMAL ABSORPTION AE Chemical•specific 

EFFICIENCY 

Notes· 

For nom:arcinogcnic effects· AT= ED 

The dc1mal absorption efficiency is from the Risk Assessment Guidance for Supcrfimd Volume l 

Human llcalth Evaluation Manual Supplemental Guidance Denna] Risk Assessment, 1998 

*The lesst•r oft he 95 % upper confidence !imi1 (!JC!.) & 111.1x11mIm conccnumion 

ND~ Value 1101 dc1cm1incd NE~ R,l11tc not evaluated 

q:/w9-gvt/acc/devcns/aoc57/hhrafinal/spread/area2ind/res-ss2i 

Bl[{i 
mg/kg 

mg/day 

mg/cm' 

'"' kg/mg 

kg 

days/year 

years 

years 

years 

unit!css 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day)-1 

HAZARD QUOTIENT= INT AKE (mg/kg-day)/ REFERENCE DOSE {mg/kg-day} 

INTAKE= (INTAKE-INGESTION) + {lNTAKE-OERMAL} 

INTAKE-INGESTION= 

INTAKE-DERMAL= 

CSx!RxFlxCFxEFxED 

nw x AT x 365 days/yr 

CS x SA xSAFx AE xCFx EFx EO 

BW x AT x 365 da}'s/yr 

I0/13/999:55 AM 



TABLE3 

INCIDENTAi. INGESTION OF AND DERl\'IAL CONTACT WITH SURFACE SOIL- Ri\1E 

l:NRESTRICTED LAND USE· CHILD RESIDENT (I TO 6 YEARS) 

AOC 57 AREA I 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• ········•·• ••• ~9~,~~,i~~; ••••••••• i4rt,:~Y~IT. ::••····1~Rlli!~•· •• ····~~1~~~~~· •• ;m1t~~,. ••••• :i~in~~:~~7r~?~,j:: tfft :1~~m rim,mim~:~wm} tt~t~Wt /TI~1F~NT 
:•c~NCE!t:: ,.,:,,ro:tAtC' 
?ihik{ Y'.li\RIS~U: 

Benzo{a)ant\1racene 

Be112o(a)pyre11e 
Be112o(b)fluora11thene 
Be11zo(k)fluornntl1ene 
Chrysene 
Jndcno( 1,2,3-cd)pyrcne 

NONCARCINOGENIC EFFECTS 

:!i~~;~;~~;; 
Acenaphthene 

Benzo(g,h,l)pcryle11e 

Fluoranthene 

Phe11anthrene 

Pyrene 

Benzo(a)a11tliraccne 

Benzo(a)pyrene 

Benzo(b )fluoranthcnc 

Benzo{k)fluoranthene 

Chrysene 

Indeno( 1,2,3-cd)pyrcne 

C9-C12 Aliplmtics 
C9-CI0 Aromatics 
C9-CIS Alipl1atics 
CS-CS Ali.e_lmtics 

5.1 

6.1 

6.1 

5.8 

6.9 
4. 7 

\:\1!:!i!~~!~i??!:: 
~~~r:~;~~ 

5.42 

4.4 

14 

8.2 

II 

5.1 

6.1 

6.1 

5.8 

6.9 

4.7 

2.41 
0.386 

10 

10 

q:/w9-gvf.-'. vens/aoc57/h\1rafinal/spread/arca2ind/rcs-ss2i 

2.4E-06 0.13 3.2E-U6 7.JE-01 8.2E-01 
2.9E-06 0.13 3.8E-06 7.3E+OO 8.2E~oo 
2.9E-06 0.13 3.8E-06 7.JE-01 8.2E-Ol 
2.7E-06 0.13 3.6E-06 7.3E-02 8.2E-02 
3.2E-06 0.13 4.3E-06 7.3E-03 8.2E-03 

i.7E-06 
2.IE-05 
2.IE-06 
2.0E-07 
2.4£-08 

2.6E-06 4.4E-06 
3.IE-05 5.2E-05 
3.IE-06 5.2E-06 
3.0E-07 5.0E-07 
3.SE-08 5.9E-08 

2.2E-06 I o.13 2.9E-06I 7.]E-01 I 8.2E-01 I J.6E-06 I 2.4E-06 I 4.0E-06 

•:~MMAIW:CMCE~JilSIQ .p:• :<:::iE,ost•••:• ,, ••. ,, ••••••• , ••• 4£,o~t> ·•<·•~E'Jle: 

6.58% 
78.66% 

7.86% 
0.75% 
0.09% 
6.06% 

: :·i~t1w·.···· •·•·• mti<if.t.••· :•••n1tti,~t•••· 
iii:1t~w~mi~1f lilli!lttili2lJlE~i /Wiitikk4i~rn:; 

OEW.)~t\::· ;.!:~~iirf;~~:-~~li :i::¾\~i~m ::: wt~i~ij ;~£1~;1 
3.0E♦05 

2.4E-05 

7.?E-05 

4.SE-05 

6.0E-05 

2.8E-05 

3.3E-05 

3.3E-05 

3.2E-05 

3.SE-05 

2.6E-05 

1.3£-05 
2.IE-06 
S.6E-05 
5.SE-05 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.17 
0.17 
0.17 
0.17 

3.IJE-05 2.0E-02 1.SE-02 l.SE-03 2.2E-03 3.7E-03 10.10% 

3.2E-05 3.0E-02 2.?E-02 8.0E-04 J.2E-03 2.0E-03 5.46% 

l.OE-04 4.0E-02 3.6E-02 1.9£-03 2.9E-03 4.8£-03 13.04% 

6.0E-05 3.0E-02 2.?E-02 J.SE-03 2.2£-03 3.?E-03 10.18% 

8.0E-05 3.0E-02 2.7E-02 2.0E-03 3.0E-03 5.0E-03 13.66% 

3.?E-05 .HlE-02 2.7E-02 9.3£-04 1.4E-03 2.3£-03 6.33% 

4.4E-05 3.0E-02 2.7E-02 l.lE-03 1.?E-03 2.SE-03 7.58% 

4.4E-05 3.0E-02 2.?E-02 1.IE-03 l.?E-03 2.8E-03 7.58% 

4.2E-05 3.0E-02 2.?E-02 I.IE-03 J.6E-03 2.6E-03 7.20% 

5.0E-05 3.0E-02 2.?E-02 l.3E-03 l.9E-03 3.IE-03 8.57% 

3.4E-05 3.0E-02 2.?E-02 8.6E-04 1.3E-03 2.IE-03 5.84% 

2.3E-05 6.0E-01 5.SE-01 2.2E-05 4.2E-05 6.4£-05 0.17% 
3. 7E-06 3.0E-02 2.7E-02 7.IE-05 1.4E-04 2.IE-04 0.56% 
9. 7E-05 6.0E-01 5.SE-01 9.3£-05 1.8E-04 2.?E-04 0.74% 
9.6E-05 6.0E-02 5.SE-01 9.2E-04 J.?E-04 I.IE-03 2.99% 

:••S.l!MNMYJt/lZARP.1":Vl,li••· ................. 1.... ······••P•QtlJ ........ ·.·•:•:••·•••P Qt 1· ··············•-Pf I 
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APPENDIXN 

N-2 CALCULATION OF EPH/VPH EXPOSURE POINT CONCENTRATIONS 

Harding Lawson Associates 

C:\FDRITABL\57\APPCOVER 9144-03 



Calculation of EPH and VPH Exposure Point Concentrations 

Exposures to petroleum contamination iu soil were evaluated using EPH and VPH data, as opposed to 
TPHC data. Use of EPH and VPH data permits a site-specific assessment of the petroleum-related 
constituents, and is consistent with the MADEP petroleum policy (MADEP, 1997). Because some soil 
samples collected near soil source areas during the 1995/1996 field program were analyzed for TPHC (the 
EPH/VPH methodology had not been promulgated at the time), it was necessary to convert the TPHC 
concentrations to EPH/VPH concentrations for development of exposure point concentrations (EPCs). The 
TPHC data were converted to EPH/VPH by calculating the average composition of EPH/VPH in site soils 
(based on measured EPH/VPH concentrations), and then applying the compositional information to the 
measured TPHC concentrations. Statistical parameters for deriving EPCs were then calculated using data 
sets composed of the measured and estimated EPH/VPH concentrations. This appendix provides 
documentation of the EPH/VPH EPC calculations. 

The calculation of EPCs for EPH and VPH hydrocarbon fractions was performed in a three-step process: 

I) Petroleum hydrocarbons analytical data for samples used in the risk assessment were grouped by site 
area (i.e., Area 2 and Area 3), exposure area (i.e., upland and wetland), and exposure medium (i.e., 
surface soil and subsurface soil). Tables 1 through 8 present the available TPH, EPH, and VPH data. 
These data summaries were used to identify samples for which only TPH data were available (i.e., 
samples for which no EPH or VPH analyses were performed). 

2) The petroleum composition of each sample for which EPHNPH data were available was identified by 
calculating the percent composition of each EPH and VPH carbon chain as a fraction of the total 
EPHNPH concentration. Tables 9 and 10 show the compositional data for soils at Areas 2 and 3, 
respectively (shaded values in tables). One-half the sample quantitation limit was used to represent the 
hydrocarbon fraction concentration for results reported as not-detected. To increase the available data 
base of directly measured EPH/VPH data, data for surface and subsurface soil samples, as well as 
upland and wetland soil samples, were combined for each area. Because the same source of petroleum 
contamination affected soils at each of the areas, combining soil data from surface and subsurface soils 
and upland and wetland areas within each area should not bias the results. 

3) The average percent-composition of each EPH and VPH fraction was calculated (Tables 9 and 10). 
The average percent composition (and range of percent composition for detected concentrations) for 
each EPH/VPH fraction at Areas 2 and 3 is presented below. As shown, the average percent 
compositions indicate that the petroleum contamination is primarily associated with heavy-end EPH 
fractions (e.g., Cl9-C36 aliphatic EPH). The narrow range of percent compositions indicates that the 
petroleum composition among the samples at each area is similar. Although a wide range of percent 
compositions is evident in the VPH fractions at Area 3, the detected EPH and VPH concentrations for 
the samples with elevated VPH composition was low ( e.g., less than 100 mg/kg). 

Area 2 Area 3 
C5-C8 aliphatic VPH - Not Detected C5-C8 aliphatic VPH - Not Detected 
C9-Cl2 aliphatic VPH- 0.41% (0.04% - 4.3%) C9-Cl2 aliphatic VPH- 3.3% (1.4% - 50%) 
C9-Cl0 aromatic VPH- 0.29% (0.08% - 0.6%) C9-Cl O aromatic VPH - 1.3% (0.2% - 36%) 
C9-Cl8 aliphatic EPH - 5.8% (2.5% - I 1.6%) C9-Cl8 aliphatic EPH- 6.4% (1.8% - 9.7%) 
C!9-C36 aliphatic EPH-71% (57%- 79%) Cl9-C36 aliphatic EPH- 76% (64% - 89%) 
Cl l-C22 aromatic EPH-22% (17% - 38%) Cl l-C22 aromatic EPH- 12% (9.5% - 13%) 

4) The petroleum compositional information calculated in Step 2 was used to calculate EPH and VPH 
equivalent concentrations in samples for which only TPH data was available. EPH/VPH equivalent 
concentrations were calculated by multiplying the measured TPH concentrations (in samples for which 
only TPH data were available) by the average percent-composition of petroleum at the appropriate 
area. These calculations, as well as the EPH and VPH concentrations estimated from the 
compositional information, are shown in Tables 9 and 10. 



5) Exposure point concentrations were calculated for each exposure point using the measured EPH/VPH 
concentrations (when available) and calculated EPH/VPH concentrations (samples for which TPH data was 
converted to EPH/VPH concentrations). Exposure point concentrations for use in the risk assessment were 
the le_sser of the 95% upper confidence limit (for data sets with 10 or more samples) and the maximum 
detected concentration. EPC calculations are shown in Tables 11 through 17. 



TABLE 1 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SURFACE SOIL 

AREA 2 INDUSTRIAL 
AOC 57 RF 

SAMPLE ID BX570100 BX570200 EX570200 EX571000 EX572500 MIN MAX 
-"·---·. ----
SAMPLE LOCATION 57B-95-01X 57B-95-02X 57E-95-02X ! 57E-95-10X 57E-95-25X - FOD • DETECT: DETECT AVERAGE' 

ANALYTES 
•-~~-- -·-·· 

TPHJmg/Kg) 

Y.PH. RANGE::S {111g~Kgl 
C5 - CB Aliphatics 
C9 - C12 Aliphatics .... 
C9 - C 10 Aromatics 

EPH RANGES {mg/Kgl 
cs:c18Alfpl1atics ••••••• 

81 7970 454 25 81 5/5 25 7970 1722 

... ·-· --- . ---- ··-· ···-· 

NA NA NA NA NA N/A NIA NIA N/A 
NA NA NA NA NA NIA N/A NIA NIA 
NA NA NA NA NA N/A N/A NIA NIA 

.I 
I 

NA NA NA NA NA NIA N/A NIA NIA 
NA ! NA NA NA N/A NIA NIA NIA C1 g -C36 Aliphatics 

C11 - C22 Aromatics - NA NA NA - -· I•• NA NIA •• I - NIA NIA NIA 

NOTES: 
NA = Not analyzed 
TPH = Total Petroleum Hydrocarbons 
VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 
FOO= Frequency of detection 
mg/Kg = milligrams per kilograms 
NIA= Not applicable 
1 The average represents the arithmetic mean of all the sample results, with one-half the detection Umit used for non-detects. 

q:\w9-gvt\aec\devens\aoc57\hhra-final\tables\cpc\tphcpccalc 



TABLE 2 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SUBSURFACE SOIL 

AREA 2 INDUSTRIAL 

SAMPLE ID BX570105 

SAMPLE LOCATION 57B-95-01X 

ANALYTES 

TPH (mg/Kg) 26 

VEl:J Bl:lt:,IGES (mgilsg) 
C5 - C8 Aliphatics NA 
C9 - C12 Aliphatics NA 
C9 - C10 Aromatics NA 

EEl:J Bl:lt:,IGES (mgllsg) 
C9 - C 18 Aliphatics NA 
C19 -C36 Aliphatics NA 
C 11 - C22 Aromatics NA 

NOTES: 

NA= Not analyzed 

TPH = Total Petroleum Hydrocarbons 

VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 
mg/Kg = milligrams per kilograms 
NIA= Not applicable 

AOC 57 RF 

EX570106 BX570205 EX570405 

57E-95-01X 57B-95-02X 57E-95-04X( + dup) 

141 87 19 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

1 The average represents the arithmetic mean of all the sample results, with one-half the detection limit used for non-detects. 

MIN 

FOD DETECT 

4/4 19 

NIA N/A 
NIA NIA 
N/A NIA 

NIA NIA 
NIA NIA 
NIA N/A 

MAX 

DETECT AVERAGE' 

141 68 

N/A N/A 
N/A NIA 
NIA N/A 

NIA NIA 
NIA NIA 
NIA N/A 

-~ 



TABLE 3 
SUMMARY OF PETROLEUM HYDROCARBONS RESULT IN SURFACE SOIL 

AREA 2 RECREATIONAL 
AOC 57 RF 

SAMPLE ID EX571200 . EX571600 , EX571700 SF570101 SF570200 • SF570401 SF570601 SF570700 SF570701 SF570600 SF570900 
-··-·-·--· ----- 1-·---····-·· -- . --·--·· ----- ·- -- , ••• ···-·---·"·-·-···-··· ----- ···- --; -·-----·-- ·-- ---- "• • --~""' ·-·---·-- "_,._ 

SAMPLE LOCATION 57E-95-12X; 57E-95-16X ! 57E-95-17X 57S-98-01 F 57S-98:021'\ 57S-96-04F_ 57S-98-06X: 57S-96-07X(+ dup) 57S-96-07X 57S-98-08X 57S-96-09X 

ANALYTES 

TP_H (mg/Kg) 

VPH RANGES /mg/Kg} • 
C5 - CB Aliphatics 
c;g· - 612 AiiPiia!iCS 
C9 - c10· AromclticS· 

EPH RANGES imaii<11i 
cg -c 18 Aliphatics -
ci9 :c:iri Alipiiatics 
C 11 - C22 Aromatics 

NOTES: 
NA= Nol analyzed 
TPH = Total Petroleum Hydrocarbons 

5110 

NA 
NA 
NA 

NA 
NA 
NA 

VPH = Volatile Pe!roleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 

mg/Kg = milligrams per kilograms 
FOO = Frequency of detection 
N/A = Not applicable 

169 

NA 
NA 
NA 

NA 
NA 
NA 

2390 393 1200 1150 

NA <1.3 <2.5 <1.3 
NA 4.3 2.5 <1.3 
NA <1.3 <2.5 <1.3 

NA <44 <55 <37 
NA 66 360 260 
NA <44 240 140 

1 The average represents the arithmetic mean of all the sample results, with one-half the detection limit used for non-detects. 

4620 4000 17000 494 1930 

<2.3 <9.0 <3.5 <5.3 <3.6 . --
3.9 9.82 15 6.4 6.4 
<2.3 16.5 <3.5 13 <3.6 

120 <165 270 <100 <63 
630 1950 1600 <100 240 
190 550 450 <100 110 



TABLE 3 
SUMMARY OF PETROLEUM HYDROCARBONS RESULT IN SURFACE SOIL 

AREA 2 RECREATIONAL 

SAMPLE ID 

SAMPLE LOCATION 
ANALYTES 

TPH (mg/Kg) 

VPH RANGES {mg/K9l 
C!J - C8_Aliphalics 
C9 - C12Aliphatics 
C9 - C 10 Aromalics 

E_~H RAN'3ES (mg/Kgl 
C9 -C18 Aliphalics 
C1_9 -C36 Aliphatics 
C11 - C22 Aromatics 

NOTES: 
NA= Not analyzed 
TPH"' Total Petroleum Hydrocar 
VPH = Volatile Petroleum Hydro 
EPH = Extractable Petroleum Hy 
mg/Kg = milligrams per kilogram 
FOO= Frequency of detection 
NIA= Not applicable 
1 The average represents the ari 

AOC 57 RF 

MIN MAX 
FOD ' DETECT i DEl°ECT AVERAGE1 

11/11 169 17,000 3496 

0/8 NIA NIA 1.8 
7/8 2.5 15 6.1 ... ---·--·"'" --
2/8 13 16.5 4.6 

2/8 
i 

120 270 79 
7/8 68 1950 670 
6/8 110 l 550 247 



EX570704 

TABLE 4 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SUBSURFACE SOIL 

AREA 2 RECREATIONAL 
AOC 57 RF 

EX571305 EX571406 EX571502 • EX571602 EX571802 EX571902 EX572005 SF570302 SF570503 SAMPLE ID EX570804. EX570905 

SAMPLE LOCATION 57E-95-07X 57E-95-08X,57E-95-09X 57E-95-13X 57E-95-14X 57E-95-15X. 57E-95-16X 57E-95-18X 57E-95-19X 57E-95-20X '57S-98-03F 57S-98-05F 

ANALYTES 

TPH (mg/l<gL _ . 31,800 

VPH RAN~ES (mg/[Sg) 
CS - C8 Aliphalics __ _. NA 
C9_ :.CC1?_Alip_hajics __ , NA 
C9 - C10 Aromatics NA 
"-··· -

EPtJ BlltlGES (mg/~g) 
C9: C18Aliphatics - NA 
C19 -C36 Aliphatics NA 
C1 f- C22Aroniatics NA 

NOTES: 

NA= Nol analyzed 

TPH::: Tola! Petroleum Hydrocarbons 
VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 
NIA= Not applicable 

mg!Kg = milligrams per kilograms 
FOD = Frequency of detection 

.. --··-. 

58 79 <28 49 26,100 

NA NA NA NA NA 
.NA. - ·1• NA NA NA NA 

NA •• NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

1 The average represents the arithmetic mean of all the sample results, with one-half the detec!ion !lmil used for non.detects. 

30,000 50 130 63 14,800 1750 

NA NA NA NA <1.6 <1.0 

NA NA NA NA 1.9 2.1 
NA NA NA NA <1.6 <1.0 

NA NA NA NA 110 <33 

NA NA NA NA 3300 610 
NA NA NA NA 990 140 



TABLE 4 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SUBSURFACE SOIL 

AREA 2 RECREATIONAL 

SAMPLE ID . ~------ -,., 

SAMPLE LOCATION 
ANALYTES 

TPH(mg/Kg) 

VPH RAN(aES (mgilig) 
c.5: ca Aliphatics 
C9 • C12 Aliphalics 
C9 - C10 Aromatics 

Eet:!.E8Jfill;S (mg/Kg} 
C9 -c 1 ~J\liphatl~ 
C19 -C36 Aliphatics 
C 11 - C22 Aromatics 

NOTES: 
NA= Nol analyzed 

TPH = Total Petroleum Hydrocar 
VPH = Volatile Petroleum Hydro 
EPH = Extractable Petroleum Hy 
NIA= Nol applicable 
mg/Kg = milligrams per kilogram 
FOO = Frequency of detection 
1 The average represents the ari 

AOC 57 RF 

MIN MAX 
FOO DETECT i DETECT AVERAGE' 

11/12 49 31,800 8741 

0/2 N/A N/A 1.3 
2/2 1.9 2.1 ______ 2 ... 
0/2 • NIA N/A 1.3 

1/2 110 110 63.2 
2/2 610 3300 1955 
212 140 990 565 



SAMPLE ID 
---

SAMPLE LOCATION 
ANALYTES 

TPH (mgll<iJ) 

TABLE 5 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SURFACE SOIL 

AREA 3 INDUSTRIAL 
AOC 57 RF 

BX570800 BX570900 EX57W05X EX57W10X EX57W02X EX57W17X 

57B-95-08X ; 57B-95-09X -

50 39 NA NA NA NA 

1----~-=-I·--···-·-····- ...................... · ·· 
VPH RANGES /mg/Kg} 

--------.-. 

cs: cii Aliphatics • ' •• 

C_9_:(;12 Aliphatics. -
C9 - C10 Aromatics 

NA 
NA 
NA 

___ .. _,._,.,_., ··-·-.. -·--·j--··· --

···•--- -i 

NA 
NA 
NA 

! .. 

<19 
<4.7 
<4.7 

<15.5 
<3.85 
<3.85 

<21.5 
<5.35 
4.85 

<16 
16 

-··--·····--····· I 

MIN . MAX 

FOD DETECT '. DETECT . AVERAGE' 

212 39 50 44.5 

0/4 NIA N/A NIA 
114 16 16 5.74 

. --·· 
114 4.85 4.85 2.78 

EfH RAl'J<3ES /DJgtKgJ 
C9 - C18 Aliphatics 
C19 -C36 Aliphatics 
C11 - C22 Aromatics 

NA NA 
, .. , _,., ___ ,_ -··· 
NA NA 
NA ! NA 

<6.4 <6.95 
<6.4 <6.95 
<17 ,.. • <18.5 • 

<7.25 <3.6 
7.28 <4.8 

----· -
<19.5 <19 -I-!:: -- t~: NIA NIA 

7.28 4.09 ',.. ........ --·- """" 

NIA NIA 

NOTES: 

NA = Not analyzed 

TPH = Total Petroleum Hydrocarbons 

VPH = Volatile Petroleum Hydrocarbons 

EPH = Extractable Petroleum Hydrocarbons 

NIA= Not applicable 

mg/Kg = milligrams per kilograms 

FOD = Frequency of Detection 
1 The average represents the arithmetic mean of all the sample results, with one-half the detection limit used for non-detects. 



TABLE 6 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SUBSURFACE SOIL 

AREA 3 INDUSTRIAL 
AOC 57 RF 

SAMPLE ID BX570805 BX570905 BX571110 EX57W06X EX57W07X EX57W08X EX57W09X EX57F01X EX57F02 

SAMPLE LOCATION 57B-96-08X, 57B-96-09X 57B-96-11X (+dup), 

ANALYTES 

TPH_(mglKg)____ _ _ ____ j __ <28 

YPH BMIGES(m~IKgl -
C5 ___ - CBAiphatics 
C9 - C12 Aliphatics 

NA 
NA 
NA C9 - C10 Aromatics ____ 1 __ _ 

EPH RANCJEs crriaii<a> 

<28 

NA 
NA 
NA 

C9 - C18 Aliphatics NA NA 
ci e· -c:ie Aiii,hatics - - -NA-- ---NA 
c11: C22 Aromatics___ NA___ -- NA 

NOTES: 
NA = Not analyzed 

TPH = Total Pe!roleum Hydrocarbons 

VPH = Volatile Petroleum Hydrocarbons 

EPH = Extractable Petroleum Hydrocarbons 

NIA= Not applicable 
mg/Kg = milligrams per kilograms 

FOO= Frequency of detection 

25 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

<18 
<4,6 
<4,6 

<6.4 
20 
<17 

I , 

NA NA NA ,, 'i ·-· -"-- - -· ... ···-·- ---····-

I 
' <18 <18 <15 

<4,5 <4,5 <3,7 
<4,5 <4,5 <3,7 

··--·· ·····-"" 

9 <6,3 <6.3 
--

440 10 <6,3 
37 '-iii <17 

1 The average represents the arithmetic mean of all the sample results, with one.half the detection limit used for non-detects. 

i 
NA ' NA ;- .. ,. 

<18 <18 
<4,6 <4,6 
<4,6 <4,6 

78 <7,6 
990 12 
110 <20 



TABLE 6 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SUBSURFACE SOIL 

AREA 3 INDUSTRIAL 

SAMPLE ID 

SAMPLE LOCATION 
ANALYTES 

TPHJ111g/l<g) .. 

·--,~·· - "'*"~-·---· " "-•·¼. 

'{Pl:Jj3t,NGES {QJgiKgl 
c;5: CB Auph~tics 
C9 -_.C:12_ Aliphatics 
C9 - C10 Aromatics 

EPH RANGES {mg/Kg) 
C9 - C 18 Aliphatics 
C 19 -C36 Aliphatics 
C11 - C22 Aromatics 

NOTES: 

NA = Not analyzed 

TPH = Total Petroleum Hydrocarbo 

VPH = Volatile Petroleum Hydrocar 

EPH = Extractable Petroleum Hydr 

NIA= Not applicable 

mg/Kg = milligrams per kilograms 

FOD = Frequency of detection 
1 The average represents the arith 

AOC 57 RF 

MIN MAX 

FOD DETECT . DETECT , AVERAGE' 

1/3 25 25 17.7 

016 NIA NIA N/A 
016 NIA 

--,-
NIA NIA 

016 NIA NIA NIA -

216 9 78 16.7 
516 10 "' 99Q ••• , •• - 246 

216 37 110 30.4 



SAMPLE ID 
·-· ·-··---•---· 

SAMPLE LOCATION 

ANALYTES 

TPH(mgtKg) 

VP!:! RANQES (mg/Kg) 
c5 - ca Aliplia1ics 
ciJ -C1? Aliphatics 
C9 - C 1 o Aromatics 

TABLE 7 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SURFACE SOIL 

AREA 3 RECREATIONAL 
AOC 57 RF 

_SF571301 .. -.. sF57.J401 EX5703X . EX571/V.14X EX57W15X,_EX57W16XI 
57S-98-13F; 57S-98-14Fi i i FOO 

951 895 NA NA NA NA I 212 
-~-- -·---·· • ··-·· -·· ··-···---------

l 
<1.8 <1.4 <15 <17 <23 flbg ---1 

016 
3.7 <1.4 47 110 <5.7 416 

<1.8 <1.4 37 55 <5.7 600 316 

MIN 

DETECT 

895 

NIA 
3.7 
37 

EPHRANGES_ lmglKgl 
C9 - C18 Aliphalics 
C 19 -C36 Aliphatics 
c11 -c22 Aromatics 

<46 <40 
~------- ··-·--··· . ·- --··- ,,_ ---···· 

180 150 
-60 --- 75 

<7.5 
<7.5 
<20 

920 

20,000_. 
3100 

765 
7200 
1200 

i~ii---1- ;;: iii 

NOTES: 
NA= Not analyzed 

TPH: Total Petroleum Hydrocarbons 

VPH = Volatile Petroleum Hydrocarbons 
EPH = Extract8b!e Petroleum Hydrocarbons 

N/A = Nol applicable 

mg/Kg = milligrams per kilograms 
FOD = Frequency of detection 

1400 

1 The average represents the arithmetic mean of all the sample results, with one-half the detection limit used for non-detects. 

516 60 

MAX 
DETECT' AVERAGE' 

951 

NIA 
1500 
600 

1300 
20,000 
3100 -· -

923 

NIA 
277 
116 

505 
6022 
974 



SAMPLE ID 

TABLE 8 
SUMMARY OF PETROLEUM HYDROCARBONS RESULTS IN SUBSURFACE SOIL 

AREA 3 RECREATIONAL 
AOC 57 RF 

SX571503 MIN MAX 
SAMPLE-1.DC_A_T_IO_N ______ I --·- ----·-•-

57S-98-15X FOD DETECT DETECT -- i- AVERAGE' 
ANALYTES 

TPH (1119Jl<9) ----------1---- <27.9 

... "'--··- ---·-- ----- ..... 
VPH RANGES_ fmplKg} 
C5 - C8 Aliphatics_ 
C:9 - C 12 Aliph_atics _ __ _ ___ _ 
C9 - C 10 Aromatics 

EPH l;\!\NGE§_(111911<9) _ 
C9 - C18 Aliphatics 
C19 -C36 Aliphalics 
c 1· 1 - c22 -Ar0ni.atic$ 

NOTES: 
TPH = Total Petroleum Hydrocarbons 
VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 
mg/Kg = milligrams per kilograms 
NIA = Not applicable 
FOO= Frequency of detection 

<1.3 
<1.3 
<1.3 

<37 ---- ---•-.----. 
<37 
<37 

... ····-··-··· 
0/1 NIA NIA 

011 NIA NIA 
0/1 NIA NIA 
011 NIA NIA 

011 NIA • -NIA ---

011 NIA • N/A -------

0/1 N/A NIA 

1 The average represents the arithmetic mean of all \he sample results, with one-half the detection limit used for non.detects. 

NIA 

NIA 
NIA 

I 

NIA 
NIA 
NIA 



TABLE 9 
CALCULATION OF EPHIUPH CONCENTRATIONS FROM TPH DATA 

AREA2 

ON-SITE SAMPLE ID SF570101 
AOC 57_RI 

SF570200 SF570302 

OFF-SITE SAMPLE ID SX570101 SX570200 SX570302 

DATE COLLECTED 19-May-98 19-May,98 • 19-May-98 

DATE ANALYZED ! 19-May-98 19,May-98 19-MaY:98 ADJ % 

Off-Site TPH (mg/Kg-dry) 393 1200 14800 

~Eli Bilag~s (mg/~g) 
n-C5 to n-C8 Aliphatic* <1.3 < .·,. <2._5 J < J.6 J 
n-C9 to n-C12 Aliphatic* 4.3 4.3 3.7% 2:5 .• J 2.5 .0.4% I 1.9 J 1.9 0.043% 

1.25 0.2% n-C9 to n-C10 Aromatic <1.3 0.65 1 0,6~ • ~ 2.5 J < .1.6 J 0.8 0.018% 

EEl:i Baages {mgl!Sg} 
27.5. ~.4% I n-C9 to n-C18 Aliphatic <44 J 22. 18.8% ;, <55 J 110 J 110 2,5% 

n-C19 to n-C36 Aliphatic 68 .68 •• 58;1% ,360 • 36. o<s __ .z_.o_%_ 3300 3300 75.0% 

n-C11 to n-C22 Aromatic** <,41 22 .18.8% _240 240 38.0% .•. 990 990 22.5% 

TOTAL EPHNPH 116.95 631.2s. 100% I 4402.7 100% 

Q:\W9-gvt\Aec\Oevens\AOC57\Hhra\Oata\Ephricar(Area 2) 



ON-SITE SAMPLE ID 
OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg} 
n-C5 to n-CS Aliphatic* 
n-C9 to n-C12 Aliphatic* 
n-C9 to n-C1 0 Aromatic 

EPH Ranges (mg{Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 
n-C11 to n-C22 Aromatic"* 

TOTAL EPHNPH 

TABLE 9 
CALCULATION OF EPHIUPH CONCENTRATIONS FROM TPH DATA 

AREA2 

SF570401 
,SX570401 
:19,~•y-98 > , . 
;19'May:ga <.ADJ ,; •• 

1150 

<-1:3 
< 1.3 
< 1.3 

~37 
260. 

! .• 140 
Ci -, 

0.65 0.155% 
0.65 0.155% 

18.; 4.4% 
260 61.9% 
140 ,' 33.3% 

419.8 100% 

SF570503 

< 1.0 
2.1 

.<1.0 

APC.51JlI, 

2.1 0.2.13% 
0.5 0.065% 

<-',:-\://\,:: 
<33 • 16.5 
610 610 
140 140 • 

. 769.1, 

SF570601 
sx5foeo1 

Q:\W9-gvt\Aec\Oevens\AOC57\Hhra\Data\Ephricar(Area 2) 

SF570700(+dup) SF570701 
.SX570700(+dup) • SX570701 

. 19-May-98 19-May,98 • 
ADJ ,% 20-May-98 

D 17000 

<9.0 J <3.5 
9.825 J . 9.825 0.377% 15 
16.5 J 16.5 0.632% <3'.5 

<165 J 82.5 3.2% 270 
1950 1950 74.7% 1600 
550 550 21.1% 450 

2608.83 100% 



TABLI:: 9 
CALCULATION OF EPHIUPH CONCENTRATIONS FROM TPH DATA 

AREA2 

ON-SITE SAMPLE JD • SF570900 

OFF-SITE SAMPLE ID • SX570900 

DATE COLLECTED 19-May-98 

DATE ANALYZED ADJ 20-May-98 ADJ % 

Off-Site TPH (mg/Kg-dry} 1.930 

~el:I Bsmg~~ (mgltsg) 
n-CS to n-C8 Aliphatic* J 

0.642% 1 ••••• t-: •• ·•····~ 3.i;6% •• 1 
<3.6 J 

n-C9 to n-C12 Aliphatic* J 15 . 6.4 
7.674% • 

6.4 J 6.4 1.601% 

n-C9 to n-C10 Aromatic ,J 1.75 0.075% 13 J . 13 <3.6 J 1.8 0.450% 

.eel:! R~ag~~ (mgl~gl ,''/-:-,,?-<;<,~:; 
n-C9 to n-C18 Aliphatic J 270 11.6% <100 J. 50 29.5%' .<83 J 41.5 10.4% 

n-C19 to n-C36 Aliphatic 1600 68.5% <100 50 29.5'1/, 240 • 240 60.0% 

n-C11 to n-C22 Aromatic** 450 19.3% <100 50 29.5% 110 110 27.5% 

TOTAL EPHNPH 2336.75 100% 169.4 399.7 100% 

Q:\W9-gvt\Aec\Oevens\AOC57\Hhra\Oata\Ephricar(Area 2) 



TABLE 9 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA2 
AOC57 RI 

ON-SITE SAMPLE ID 57B-95-01X 57B-95-02X 57E-95-02X 
OFF-SITE SAMPLE ID AVE AVE BX570100 VPH/EPH USING BX570200 VPH/EPH USING EX570200 
DATE COLLECTED ADJ % 9/26/95 CORRELATION 9/27/95 CORRELATION 9/18/96 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 81 7970 454 

~el:I Banges (mgl~g) 
n-CS to n-CS Aliphatic* 0 0 
n-C9 to n-C12 Aliphatic* 5.3 0.41% 0.33 32 
n-C9 to n-C10 Aromatic 3.8 0.29% 0.24 23 

EEl:I Ba□ges (mg/~g) 
n-C9 to n-C18 Aliphatic 75.9 5.83% 4.7 465 
n-C19 to n-C36 Aliphatic 926.8 71.29% 58 5682 
n-C11 to n-C22 Aromatic** 288.2 22.17% 18 1767 

TOTAL EPHNPH 1300 100% 81 7970 

Q:\W9-gv!\f.ec\Devens\AOC57\Hhra\Data\Ephricar(Area 2) 



ON-SITE SAMPLE ID 
OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mgfKg) 
n-C5 to n-CB Aliphatic• 
n-C9 to n-C12 Aliphatic• 
n-C9 to n-C1D Aromatic 

EPH Ranges (mg/Ka) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 
n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

TABLE 9 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA2 

VPH/EPH USING 
CORRELATION 

0 
1.9 
1.3 

26 
324 
101 

454 

AOC57 RI 
57E-95-10X 
EX571000 VPH/EPH USING 

9/19/95 CORRELATION 

25 

0 
0.102 
0.073 

1.5 
18 
6 

25 

57E-95-25X 
EX572500 

9/22/95 

57E-95-12X 57E-95-16X 
VPH/EPH USING EX571200 VPH/EPH USING EX571600 
CORRELATION 9/20/95 CORRELATION 9/21/95 

81 5110 169 

0 0 
0.33 21 
0.24 15 

4.7 298 
58 3643 
18 1133 

81 5110 

Q:\W9-gvt\Aec\Devens\AOC57\Hhra\Data\Ephricar(Area 2) 



ON-SITE SAMPLE ID 
OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

YPH Ranges (ma/Ka) 
n-CS to n-CB Aliphatic* 
n-C9 to n-C12 Aliphatic* 
n-C9 to n-C10 Aromatic 

EPH Ranges {mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 
n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Q:\W9-gvt~ec\Devens\AOC57\Hhra\Data\Ephricar{Area 2} 

TABLE 9 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA2 
AOC57 RI 

57E-95-17X 
VPH/EPH USING EX571700 VPH/EPH USING 
CORRELATION 9/21/95 CORRELATION 

2390 

0 0 
0.69 10 
0.49 7.0 

9.9 139 
120 1704 
37 530 

169 2390 

57B-95-01X 
BX570105 VPH/EPH USING 

9/26/95 CORRELATION 

26 

0 
0.108 
0.077 

1.5 
19 

5.9 

26 

57B-95-02X 
BX570205 VPH/EPH USING 

9/27/95 CORRELATION 

87 

0 
0.35 
0.25 

5.1 
62 
19 

87 



ON-SITE SAMPLE ID 
OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Dff-Site TPH (mg/Kg-dry) 

YPH Ranges (mg/Kg} 
n-C5 to n-C8 Aliphatic* 
n-C9 to n-C12 Aliphatic* 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg} 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 
n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

57B-95-04X 
BX570405 

9/19/95 

19 

Q:\W9-gvt\Aec\Oevens\AOC57\Hhra\Data\Ephricar{Area 2) 

TABt.:I:: 9 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA2 
AOC57 RI 

57E-95-01X 57E-95-07X 
VPH/EPH USING EX570106 VPH/EPH USING EX570704 
CORRELATION 9/18/95 CORRELATION 9/19/95 

141 31,800 

0 0 
0.076 0.57 
0.055 0.41 

1.1 8.2 
13 101 
4 31 

19 141 

57E-95-08X 
VPH/EPH USING EX570804 VPH/EPH USING 
CORRELATION 9/20/95 CORRELATION 

58 

0 0 
130 0.23 

93 0.17 

1855 3.4 
22672 41 

7050 13 

31800 58 



TABLE 9 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA2 
AOC 57 RI 
57E-95-13X 57E-95-14X 57E-95-15X ON-SITE SAMPLE ID 

OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

57E-95-09X 
EX570905 

9/20/95 
VPH/EPH USING 
CORRELATION 

EX571305 
57E-95-13X 
1/2 DETECT VPH/EPH USING EX571406 VPH/EPH USING EX571502 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mglKg) 
n-CS to n-CB Aliphatic* 
n-C9 to n-C12 Aliphatic'" 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 
n-C11 to n-C22 Aromatic*" 

TOTAL EPHNPH 

Q:\W9-gvt\Aec\Devens\AOC57\Hhra\Data\Ephricar(Area 2) 

79 

9/21/95 

<28 14 

0 
0.32 
0.23 

4.6 
56 
18 

79 

CORRELATION 9/21/95 CORRELATION 9/21/95 

49 26100 

0 
0.06 0.20 
0.04 0.14 

0.82 2.9 
9.98 35 
3.10 11 

14 49 
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TABLE 9 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA2 

ON-SITE SAMPLE ID 
OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

AOC 57 RI 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-C8 Aliphatic'" 
n-C9 to n-C12 Aliphatic'" 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 
n-C11 to n-C22 Aromatic** 

TOT AL EPHNPH 

VPH/EPH USING 
CORRELATION 

106 
76 

1523 
18608 

5786 

26100 



ON-SITE SAMPLE ID 
OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-CB Aliphatic* 
n-C9 to n-C12 Aliphatic* 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 
n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Q:\W9-gvt\Aec\Devens\AOC57\Hhra\Oata\Ephricar(Area 2) 

TABLE 9 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA2 

57E-95-16X 
EX571602 VPH/EPH USING 

9/21/95 CORRELATION 

30000 

122 
88 

1750 
21388 
6651 

30000 

AOC57 RI 
57E-95-18X 57E-95-19X 57E-95-20X 
EX571802 VPH/EPH USING EX571902 VPH/EPH USING EX572005 VPH/EPH USING 

9/21/95 CORRELATION 9/21/95 CORRELATION 9/21/95 CORRELATION 

50 

0.20 
0.14 

2.9 
35 
11 

50 

130 

0.53 
0.38 

7.6 
93 
29 

130 

63 

0.25 
0.18 

3.6 
45 
14 

63 



TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 

OFF-SITE SAMPLE ID 
DATE COLLECTED I S-1 
DATE ANALYZED _(ug/g) 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-CB Aliphatic• 
n-C9 to n-C12 Aliphatic• 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic** 

200 

TOTAL EPHNPH 

Notes: 

AOC 57 RI 

* concentrations of target compounds including n-pentane, 2-methylpentane, MTBE, 2,2,4-trimethylpentane, n-noname, BTEX, 1,2,4-trimethyl 
and naphthalene have been subtacted when determining concentration. 
** concentrations of PAH target compounds have been subtracted when determining concentration. 

Q:\W9-Gvt\Aec\Devens\AOC57\Hhra\Data\Ephricar(Area 3) 



TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 
AOC 57 RI 

OF
6~;JJJF~~1:~r1111i1111,:iiilt!1i,1t11111i;1 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-C8 Aliphatic• 
n-C9 to n-C12 Aliphatic• 
n-C9 to n-C1 O Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic*"' 

TOTAL EPHNPH 

Notes: 
* concentrations of target compounds includi enzene, 
and naphthalene have been subtacted when 
** concentrations of PAH target compounds 

Q:\W9' \ec\Devens\AOC57\Hhra\Data\Ephricar(Area 3) 



OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-C8 Aliphatic' 

n-C9 to n-C12 Aliphatic' 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Notes: 
* concentrations of target compounds includi 
and naphthalene have been subtacted when 
"'* concentrations of PAH target compounds 

TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 
AOC 57 RI 

Q:\W9-Gvt\Aec\Devens\AOC57\Hhra\Data\Ephricar(Area 3) 



OFF-SITE SAMPLE 
DATE 
DATE ANALYZED 

Off-Sile TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-CS Aliphatic' 
n-C9 to n-C12 Aliphatic' 
n-C9 to n-c1 a Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Notes: 
"' concentrations of target compounds includi 
and naphthalene have been subtacted when 
** concentrations of PAH target compounds 

TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 
AOC 57 RI 

Q:\W9- '\ec\Devens\AOC57\Hhra\Data\Ephricar(Area 3) 
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OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges fmg/Kql 
n-C5 to n-C8 Aliphatic' 

n-C9 to n-C12 Aliphatic' 
n-C9 to n-C10 Aromatic 

EPH Ranges {mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic"'* 

TOTAL EPHNPH 

Notes: 
* concentrations of target compounds includi 
and naphthalene have been subtacted when 
** concentrations of PAH target compounds 

TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 
AOC 57 RI 

Q:IW9-Gvt\Aec\Devens\AOC57\Hhra\Data\Ephricar(Area 3) 



Q:\W9-, 

OFF-SITE SAMPLE 
DATE 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-C8 Aliphatic• 
n-C9 to n-c12 Aliphatic• 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Notes: 
* concentrations of target compounds includi 
and naphthalene have been subtacted when 
'°"' concentrations of PAH target compounds 

TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 
AOC 57 RI 

\ec\Devens\AOC571Hhra\Data\Ephricar(Area 3) 



TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 

OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Site TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-CS Aliphatic* 
n-C9 to n-C12 Aliphatic* 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Notes: 
* concentrations of target compounds includi 
and naphthalene have been subtacted when 
"* concentrations of PAH target compounds 

Q:IW9-Gvt\Aec\Devens\AOC571Hhra\Data\Ephricar(Area 3) 

ADJ 
AVE 

103 
43 

197 
2353 
379 

3075 

AOC 57 RI 

AVE 
% 

3.36% 
1.39% 

6.42% 
76.50% 
12.33% 

100% 

BX570800 
8/28/96 

50 

VPH/EPH USING 
CORRELATION 

1.7 
0.70 

3.2 
38 
6.2 

50 

BX570900 VPH/EPH USING 
8/29/96 CORRELATION 

39 

1.3 
0.55 

2.5 
30 
4.9 

39 



Q:\W9-, 

TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 
AOC 57 RI 

OFF-SITE SAMPLE ID BX570805 BX570805 VPH/EPH USING BX570905 
DATE COLLECTED B/29/96 1/2 DETECT CORRELATION 8/29/96 
DATE ANALYZED 

Off-Sile TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-C8 Aliphatic• 
n-C9 to n-C12 Aliphatic• 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Notes: 
* concentrations of target compounds includi 
and naphthalene have been subtacted when 
"'* concentrations of PAH target compounds 

\ec\Devens\AOC57\Hhra\Data\Ephricar(Area 3) 

<28 14 

0.47 
0.19 

0.90 
11 
1.7 

<28 

14 

BX570905 VPH/EPH USING 
1/2 DETECT CORRELATION 

14 

0.47 
0.19 

0.90 
11 
1.7 

14 



TABLE 10 
CALCULATION OF EPH/UPH CONCENTRATIONS FROM TPH DATA 

AREA3 

OFF-SITE SAMPLE ID 
DATE COLLECTED 
DATE ANALYZED 

Off-Sile TPH (mg/Kg-dry) 

VPH Ranges (mg/Kg) 
n-C5 to n-C8 Aliphatic• 
n-C9 to n-C12 Aliphatic• 
n-C9 to n-C10 Aromatic 

EPH Ranges (mg/Kg) 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aliphatic 

n-C11 to n-C22 Aromatic** 

TOTAL EPHNPH 

Notes: 
* concentrations of target compounds includi 
and naphthalene have been subtacted when 
"'* concentrations of PAH target compounds 

Q:\W9-Gvt\Aec\Devens\AOC57IHhra\Data\Ephricar(Area 3) 

AOC 57 RI 

EX570106 
9/18/95 

141 

VPHIEPH USING 
CORRELATION 

4.7 
2.0 

9.1 
108 
17 

141 

BX571110 VPHIEPH USING 
9/3/96 CORRELATION 

25 

0.84 
0.35 

1.6 
19 
3.1 

25 



TABLE 11 

EXPOSURE POINT CONCENTRATIONS 
PETROLEUM HYDROCARBONS IN SURFACE SOIL 

AREA 2 INDUSTRIAL 
AOC 57 RI 

SAMPLE ID I BX570100 BX570200 EX570200 EX571000 EX572500 I · MAX 95% 
57E-95-25X AVERAGE1 i DETECT 

-
SAMPLE LOCATION 57B-95-01X , 57B-95-02X 57E-95-02X l 57E-95-10X UCL 

ANALYTES 
I·---·~··-· ¥H~•. "" "< ·---· -----·-· ----------·-·-··-· -· ·-·~-----' ·-

T~~LIT1.f11Kg)3 81 7970 454 25 81 I --·------ . ----- -------- ·······--··· ··-· - - -- -·-··-. 

'LEI:! Bl\t:lGES (mgl!Sg)* 
" }----

C5 - C8Aliphatics .. • .. • 
-----t-·· ". - . 

ND ND ND ND ND 

0.33 32 1.9 0.1 0.33 C9 - C12 Aliphatics - -:------ 1.3 - -- - -- '-------·-···----·-·-·-
_o 24 _ l __ C9 - C 10 Aromatics 23 

_,,_., ____ ··- --·--·--·-·"· 

EEi:! Bl\t:lGES (mgl!Sg)* 
4.7 465 -.·-·· .... -. -. --.--. -·-- -.· · .. --.. - . . ·• 1 · ~-9 - C18 Aliphatics --··--· • • 5682 •• C19 -C36 Aliphatics 58 

ci f" .. c22 Aromatics 

NOTES: 
TPH = Total Petroleum Hydrocarbons 
VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 
ND= No data 
mg/Kg= milligrams per kilograms 

18 

ULC = The 95% upper confidence limit of the airthmetic mean. 
EPC = Exposure point concentration 
NIA = Not applicable 
NC = Nol calculated because there are fewer than 10 samples. 

1767 

0.073 

26 1.5 
324 ' • 18 

... --

i 101 6 

1 The average represents the arithmetic mean of all the sample results, with one-half the detection limit used for non-detects. 
2 THE EPC is the lesser of the maximum detected concentration and the 95% UCL 
3 The EPC for TPH is not calculated because petroleum hydrocarbon fractions are evaluated instead of TPH. 

• Values for 1995 data have been calculated from EPHNPH compositional data. See Table@. 

q:lw9-gvt\aec\devenslaoc57\hhra-finalltableslepc\tphepccalc 

0.24 

4.7 
58 
18 

NIA NIA 
··'•---

NIA 

-NIA-- NIA NIA 
6.9 32 NC 
5.0 • 23 • NC 

100 465 NC 
-····-· ..... , - -·-···· -

1228 5682 NC 
382 1767 NC 

EPC2 

NIA 

NIA 
32 
23 

465 
5682 
1767 



q:\w9-f 

TABLE 12 

EXPOSURE POINT CONCENTRATIONS 
PETROLEUM HYDROCARBONS IN SUBSURFACE SOIL 

AREA 2 INDUSTRIAL 
AOC 57 RI 

SAMPLE ID 

SAMPLE LOCATION 

BX570105 

57B-95-01X 

EX570106 

57E-95-01X 
BX570205 EX570405 I MAX 

57B-95-02X : 57E-95-04X(+ dup) AVERAGE1 DETECT 

ANALYTES 

1:F'f::l_(_mg __ /K~g=)3 __ 

YPH RANGES <mg/Kg)* 
C5 - CS Aliphatics • • • 

C9 - C12 Aliphatics 
C9 - C10 Aromatics 

EPH RANGES <mg/Kg)' 
cg . cfa Aliphatics •• 

C19 -C36 Aliphatics 
c 11 : c22 Aromatics 

NOTES: 

TPH = Total Petroleum Hydrocarbons 

26 

ND 
0.11 
0.077 

1.5 
19 
5.9 

VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 

ND= No data 
mg/Kg = milligrams per kilograms 
ULC = The 95% upper confidence limit of the airthmetic mean. 

EPC = Exposure point concentration 

NIA = Not applicable 

NC= Not calculated because there are fewer than 10 samples. 

141 

ND 
0.57 
·o.41-··--:· 

8.2 
101 
31 

87 19 

ND ND 
0.35 0.076 .. ... . ... ·-------. 
0.25 0.055 

5.1 1.1 
62 13 
19 4 

1 The average represents the arithmetic mean of all the sample results, with one-half the detection limit used for non-detects. 
2 THE EPC is the lesser of the maximum detected concentration and the 95% UCL 
3 The EPC for TPH is not calculated because petroleum hydrocarbon fractions are evaluated instead of TPH. 

• Values for 1995 data have been calculated from EPHNPH compositional data. See Table@. 

ec\devens\aoc57\hhra-finalltables\epcltphepccalc 

N/A N/A 

. -·-··· 

NIA NIA 
0.28 0.57 
0.20 0.41 

4.0 8.2 
49 101 
15 31 

95% 

UCL 

N/A 

N/A 
NC 
NC 

NC 
NC 
NC 

EPC2 

N/A 

N/A 
0.57 
0.41 

8.2 
101 
31 



TABLE 13 
EXPOSURE POINT CONCENTRATIONS 

PETROLEUM HYDROCARBONS IN SURFACE SOIL 
AREA 2 RECREATIONAL 

AOC 57 RI 

SAMPLE ID I EX571200 EX571600 E)(571700 SF570101 : SF570200 SF570401 SF570601 SF570700 SF570701 SF570800 SF570900 
SAMPLE LOCATION·~ • 57E-95-i2xi 57E:95:1·6x' 57·E:es: 17x: 575:sa:01 F: 57S-98:02F 57S-98-04F 57S:sa:o6X. 57S-98-07X(+ dup) 57S-98-07X 57S-98-08X 57S-98-09X 

ANALYTES 

TPH·(,;;g/Kg)3 I 5110 

\let! FiAfiQEs (mg/Kg)•· 
CS'. CB Aliphalics ND 
C9 • C 12 Aliphalics 21 
C9 - Cl O Aromatics 15 

~ ·-- ·---··---- -- .. -·----· 

~J:1-j Rf,f:l2ES(mgiKal
0 •·•-·-

C9: C18 Aliphatic5 __ 
-··1 

298 · 
C19 -C36 Aliphalics 3640 
c 11 -·cz:i AiOmciffCS 1130 

NOTES: 
TPH = Total Petroleum Hydrocarbons 
VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 

ND= No data 
mg/Kg = milligrams per kilograms 

169 

ND 
0.69 
0.49 

9.9 
120 
37 

ULC = The 95% upper confidence limit of the airthmelic mean. 
EPC = Exposure point concen!ralion 

NIA= Nol applicable 

2390 393 1200 

ND ND ND 
10 4.3 2.5 
7 0.65 1.25 

139 22 27.5 
1700 68 360 
530 22 240 

1 The average represents the arilhmellc mean of au lhe sample results, with one-half the detection limit used for non-detects. 
2 THE EPC is the lesser of the maximum detected concen!raUon and the 95% UCL. 
3 The EPC ror TPH is not calculated because petroleum hydrocarbon fractions are evaluated instead of TPH. 

• Values for 1995 data have been calculated from EPHNPH compositional data. See Table@. 

q:\w9-gvt\aec\devens\aoc57\hhra-final\tables\epc\tphepccalc 

1150 4620 4000 17000 494 1930 

ND ND ND ND ND ND 

0.65 3.9 9.82 15 6.4 6.4 
0.65 1.15 16.5 1.75 13 1.8 

18.5 120 82.5 270 50 41.5 
260 830 1950 1600 50 240 
1-ici 190 

----
550 450 50 110 



TABLE 13 
EXPOSURE POINT CONCENTRATIONS 

PETROLEUM HYDROCARBONS IN SURFACE SOIL 
AREA 2 RECREATIONAL 

SAMPLE ID 

SAMPLE LOCATION 

ANALYTES 

'rr·1-1 <~9iKg/ 

VPH RANGES /mg/Kg}" 
cs -CB AiiphaUcs 
C9 - c1.2 Aliphatics 
C9 - C 1 O Aromatics .... .___ --

1
EPf1 RANGE§ /mg/Kg\' 
C9 - C18 Aliphatics 
ci 9 -c:36 Aliphatics 
ci 1 :c22 Aromatics 

NOTES: 
TPH = To!al Petroleum Hydrocarb 
VPH : Volatile Petroleum Hydroc 
EPH = Extractable Petroleum Hyd 
NO= No data 
mg/Kg = milligrams per kilograms 
ULC = The 95% upper confidence 

EPC = Exposure point concentrati 
NIA= Not applicable 
1 The average represents the arit 
2 THE EPC is the lesser of the m 
3 The EPC for TPH is no! calculat 

• Values for 1995 data have been 

q :\w9-m r···- 'c\devens\aoc57\h hra-fi n al\tables \epc\tphe pccalc 

AOC 57 RI 

MAX 95% 
AVERAGE' DETECT UCL 

~ .. ~ .. -- ·--·-" 
NIA N/A NIA 

N/A N/A NIA 
7.3 21 29 
5.4 17 24 

98 298 343 
983 3640 5763 
314 1130 1361 

EPC2 

N/A 

NIA 
21 
17 

298 
3640 
11:io 



TABLE 14 
EXPOSURE POINT CONCENTRATIONS 

PETROLEUM HYDROCARBONS IN SUBSURFACE SOIL 
AREA 2 RECREATIONAL 

AOC 57 RI 

SAMPLE ID 
SAMPLE LOCATION 

EX570704 EX570804 EX570905 EX571305 EX571406 EX571502 EX571602 EX571802 EX571902 EX572005 SF570302 SF570503 

57E-95-07X 57E-95-0BX, 57E:95-09x" 57E-95-13X I 57E-95-14X: 57E-95-15X 57E-95-16X 57E-95-iBX [ 57E-95-19X 57E-95-20X 57S-98-03F. 57S-98-05F 

ANALYTES 

TPH (mg/Kg) ____ I _ 31,B_00 

VPH RANGES (mg!Kal 
c~ ~ ¢1:i'AnPhatiCS -
C9 - C12 Aliphatics 
c9- C10 AfOmalics 

EPH RANGES lmoii<al 
C9 - C18 Aliphatics 
c·19 -C36 Aiiptiatics 
c11 .. - c:i2 Arom8tics 

NOTES: 
NA= Not analyzed 

ND 
130 
93 

1855 
22,700 

- 7650 

TPH = Total Petroleum Hydrocarbons 
VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractab!e Petroleum Hydrocarbons 
NIA= Not applicable 
mg/Kg= milligrams per kilograms 
FOO = Frequency or detection 

---/, ...... ___ 

58 79 

ND ND 
0.23 I 0.32 i 
0.17 0.23 

3.4 4.6 
41 56 
13 18 

<28 49 26,100 

ND ND ND 
0.06 0.2 106 
0.04 0_14 76 

---·' 

0.82 2.9 1523 
10 35 18,600 
3.1 11 5786 

1 The average represents the arithmetic mean of an the sample results, with one-half the deteclion limit used for non-detects. 
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30,000 50 130 63 14,800 1750 

,_ 
ND ND I ND ND ND ND 

122 0_2 0.53 0.25 1.9 2.1 
BB 0.14 0-38 0_18 <1.6 <1.0 

1750 2.9 7.6 3.6 110 <33 

21,400 35 
93 -- -, 

45 3300 610 
6651 11 29 - 14 990 '1,iff--



q:lw9-g, 

TABLE14 
EXPOSURE POINT CONCENTRATIONS 

PETROLEUM HYDROCARBONS IN SUBSURFACE SOIL 
AREA 2 RECREATIONAL 

SAMPLE ID 
., -· 

SAMPLE LOCATION 

ANALYTES --·--·- .. ,,_,,,_ 

TPH (mg/Kg) 

¥.EB_f3A·~~~-~ (rngt_tSg) 
c~ • C:8 AJiphatics 
C9 - C12 Aliphatics 
C9 - C1 O Aromatics 

. -· .,_ - " -· 
EE:H BAtlGES (mgl!ig) 
c~ - C!~ Aliphatlcs 
c1~. ~-c~_6 ~_tiphali~~ . 
C11 - C22 Aromatics 

NOTES: 
NA = Nol analyzed 

TPH = Tota! Petroleum Hydrocar 
VPH = Volatile Petroleum Hydro 

EPH = Extractable Petroleum Hy 
NIA= Not applicab!e 
mg/Kg= milligrams per kilogram 

FOO = Frequency of detection 
1 The average represents the ar 

:\devens\aoc57\hhra-fina1\tab1es\epc\tphepccalc 

AOC57 RI 

MAX 95% 
AVERAGE' • DETECT UCL 

NIA N/A NIA 

NIA N/A NIA 
364 130 33,200 
22 93 22,200 

440 1855 625,000 
5577 22,700 12,200,000 
1726 7050 3,510,000 

EPC2 

N/A 

NIA 
130 
93 

---

1855 
22,10_0 
7050 



SAMPLE ID BX570800 BX570900 

SAMPLE LOCATION 

ANALYTES 

rPH (mg/Kg)' 50 39 

YPH RANGES lmg/KgI .. 
CS - C8 Aliphatics 

' "·---•-····-- ···---- '· --·••-·•·"·'-" "" ---··: 

C9 - C 12 Aliphatics 
C9 - C 10 Aromatics 

EPH RANGES lmglK_g)' 
C9 - C18 Aliphatics 
C19 -C36 Aliphatics 
C11 - C22 Aromatics 

NOTES: 
TPH = Total Petroleum Hydrocarbons 

0.7 

3.2 
38 
6.2 

VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 
ND= No data 
mg/Kg = milligrams per kilograms 

0.55 

·; 

2.5 
I 30 

4.9 

ULC = The 95% upper confidenCe limit of the airthmetic mean. 
EPC = Exposure point concentration 

NIA = Not applicable 

NC= Not calculated because there are fewer than 10 samples. 

TABLE 15 

EXPOSURE POINT CONCENTRATIONS 
PETROLEUM HYDROCARBONS IN SURFACE SOIL 

AREA 3 INDUSTRIAL 
AOC 57 RI 

EX57W05X EX57W10X EX57W02X EX57W17X 

ND ND ND ND 

ND ND ND ND 

2.35 •• • 1.92 2.ffo ···-··· • 16 • 

1.92 
i 

2 2.35 4.85 i 

--·-- ~ ---- . ··-- _________ .,,_ - . ·-- ··-··-·-·· --- ·--
3.2 3.48 3.63 1.8 

3.2 3.48 7.28 2.4 
8.5 3.48 9.75 9.5 

1 The average represents the arithmetic mean of all the sample results, with one-half the detection limit used for non-detects. 
2 THE EPC is the lesser of the maximum detected concentration and the 95% UCL. 
3 The EPC for TPH is not calculated because petroleum hydrocarbon fractions are evaluated instead of TPH. 

• Values for 1995 data have been calculated from EPHNPH compositional data. See Table@. 

q:lw9-gvtlaecldevenslaoc57Ihhra-finalltableslepcltphepccalc 

MAX 
AVERAGE' ; DETECT 

I NIA NIA 

I ~-!~1 
·-----·-·- --

NIA 
16 

4.85 

, - :;;: 3.63 
38 

9.75 

95% 
UCL 

N/A 

N/A 
NC 
NC 

NC 
NC 
NC 

EPC' • 

N/A 

N/A 
16 

4.85 

3.63 
38 

9.75 



TABLE 16 

EXPOSURE POINT CONCENTRATIONS 
PETROLEUM HYDROCARBONS IN SUBSURFACE SOIL 

AREA 3 INDUSTRIAL 
AOC 57 RI 

SAMPLE ID ....... - -·-·- ·-·· 
SAMPLE LOCATION 

BX_5.70805. ;BX570905) __ BX571110 iEX57W06X,EX57W07X EX57W08X EX57W09X.EX57F01X_EX57F02XI······ _ .......... MAX : 
578-96-08X1578-96-09Xi578-96-11X (+dup)\ i ! . AVERAGE'; DETECT, 

ANALYTES 

TPH (mg/Kg)3 14" 14* --25 
-- t'" 

ND 
. !··· - .. ··-- - , _______ 

ND ND 
----- ;~~--

----'-. 

NO ND ND 
i- -

ND ND 
Efj 13bN()E§/mgij<, 

C5 • CB Aliphatics 
C9-G12Aliphatics 
C9 - C 1 O Ar-0malics 

0.47 - • 0.47 
----~-~"-

0.84 2.3 
-1 -- - -·---

2.25 ··-···· ......... ·--
0.19 0.19 0.35 -- 2.3 

--·- ,.,_,. _____ _ 
EPH RANGES /mg/Kg)" 

gii~i~f;;E~~·I tt·-, 
________ ! ___ ·------ ----------·-/--- -- --

0.9 : 1.6 ' 3.2 

NOTES: 
• This value represents 1/2 the non-detect value. 
TPH = Total Petroleum Hydrocarbons 
VPH = Volatile Petroleum Hydrocarbons 
EPH = Extractable Petroleum Hydrocarbons 
ND= No data 
mg/Kg = milligrams per kilograms 

11 T 19 
1.1 l 3.1 -

ULC = The 95% upper confidence limit of the airthmetic mean. 
EPC = Exposure point concentra!ion 
NIA= Nol applicable 

NC = Nol calculated because there are fewer than 10 samples. 

20 
··- 8.5 

-2.25 

r· 440 
·1 37 

1 The average represents the arithmetic mean of all the sample results, with one.half the detection limit used for non-detects. 
2 THE EPC rs the lesser of the maximum detected concentra!ion and the 95% UCL. 
3 The EPC forTPH is not calculated because petroleum hydrocarbon fractions are evaluated instead of TPH. 

• Values for 1995 data have been calculated from EPHNPH compositional data. See Table@. 
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ND 
2.25 
2.25 

3.15 
10 
8.5 

··-·· 
)·· ·-·-- -----,---- ___ .. , .... _____ -········-· .. --· 

ND ND ND N/A N/A 
···j·· ····------·-·· ------ ,--

·- ··-----~---•--- ('·· 

ND ND ND N/A NIA 
···--· ···-···-· 

1.85 2.3 2.3 1.67 2.3 
1.85 2.3 2.3 1.55 2.3 

I 3.15 78 3.8 12 78 
3.15 990 12 1'68 990 

·s.s Ho 10 2f 110 

95% 
UCL 

N/A 

NIA 
Fie -
NC 

Ne 
NC 
NC 

-

EPC'-

NIA 

N/A 
2.3 
2.3 

78 
990 
110 



TABLE 17 

EXPOSURE POINT CONCENTRATIONS 
PETROLEUM HYDROCARBONS IN SURFACE SOIL 

AREA 3 RECREATIONAL 
AOC 57 RI 

SAMPLE ID SF·571301 SF57l401 EX5703X EX57W14X EX57W15X EX57W1<6X 
······---- ....... ---- -------·- -------~----• 

SAMPLE LOCATION 57S-98-13F 57S-98-14F 

ANALYTES 

TPH (mg/Kg)3 
--

951 

'LEJ::!.Biii'li1Eil rrrigtKgl' 
·gj ~ __ C8 Alip~_BtiCs- ••• - ND 

C9 - c.1.2 Aliphalics 3.7 
C9 - C 1 O Aromatics 0.9 

EPH RAt:ffiEs !m9lK9i: 
C9 - Cm Aliphatics 23 
C19 -C36 Alipha.lics 180 
c1 f~- c2·2 AtomaticS 60 

NOTES: 

TPH = Total Petroleum Hydrocarbons 

VPH = Volatile Petroleum Hydrocarbons 

EPH = Extractatile Petroleum Hydrocarbons 

ND= No data 

mg/Kg = milligrams per kilograms 

895 

ND 
0.7 
0.7 

20 
150 
75 

ULC = The 95% upper confidence limit of the airthmetic mean. 

EPC = Exposure point concentration 

NfA = Not appticBble 

NC = Not calculated because there are fewer than 10 samples. 

ND ND ND 

ND ND ND 
47 110 2.85 
37 55 2.85 

3.75 920 765 
3.75 20,000 7200 
10 3100 1200 

1 The average represents the arithmetic mean of all the sample results, with one-half \he detection limll used for non-detects. 

2 THE EPC is the lesser of the maximum detected concentration and the 95% UCL. 
3 The EPC for TPH is not calculated because petroleum hydrocarbon fractions are evaluated instead of TPH. 

• Values for 1995 data have been calculated from EPHNPH compositional data. See Table@. 

q:\w9•gvt\aec\devens\aoc57\hhra•final\tables\epa\tphepccalc 

-----~----

ND 

ND 
1500 
600 

1300 
8600 
1400 

MAX 95% 
- -- .• ,. -·1·>--- --·-- ---· -
AVERAGE , DETECT i UCL EPC2 

N/A NIA NIA N/A 

NIA NIA N/A N/A 
277 1500 NC 1500 
116 600 NC 600 

505 1300 NC 1300 
6020 20,000 NC 20,000 
974 3100 NC 3100 
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Table N-3 
Calculation of Soil Adherence Factors 

Receptor Representative Soil Adherence (mg/cm2) 1 Surface Area- Total Surface 
Scenario 1 Hands Arms Legs Faces Feet Weighted AF (mg/cm2

) 
2 Area (cm2

) 
2 

Adult Excavation Worker Construction/Utility/ 0.32 0.3 0.066 0.23 NA 0.29 5200 
Equipment 5 

Adult Commercial Worker Groundskeepers 6 0.098 0.022 0.001 0.01 0.018 0.016 12731 

Adult Maintenance Worker I Irrigation Installers 0.19 0.018 0.0054 0.0063 NA 0.024 11600 
Groundskeeper 

Child Resident USEPA, 1998 7 1 2045 

Recreational Visitor (6 thru 16) (8) 1 3850 

Adult Resident USEPA, 1998 7 0.08 5800 

Body Surface Areas (cm2
) 3 Hands Arms Legs Faces Feet Total Surface Area 

Adult 990 2910 6400 1300 1131 12731 
Child (ages 6 -16) 687 1752 4035 910 989 8373 

Notes: 
1 - Kissel, J.; Richter, K.; Fenske,R. (1996). Field measurements of dermal soil loading attributable to various activities: Implications for Exposure Assessment. 

Risk Anal. 16(1 ):115-125. Data excerpted from the Exposure Factors Handbook (USEPA, 1997. EPA\600\P-951002F) 

2 - Calculated as: Sum[(SAi ... SAn x AFi ... AFn) / Sum (SAi ... SAn ), where AF is AF presented in scenario, and SA is for body part associated with AF measurement 

3- From Exposure Factors Handbook (USEPA, 1997). All values are 50% percentile values for males. Values for children are averages for the age periods included in receptor scenario. 
4 - AF values for this scenario are higher than AF values for Gardners No. 2 

5 - For each body part, the highest dermal loading value among construction worker, utility worker, and equipment operator scenarios is selected. 
The dermal loading for legs was not included because dermal loading was only measured (soil was only present) on legs in one scenario. 

6 - For each body part, the highest dermal loading value among Groundskeepers Nos. 2 through 5 is selected; values for Groundskeepers No. 1 are not used 
because the measurements are based on only 2 persons. 

7 - Values recommended for residential exposures in Supplemental Guidance to RAGS - Dermal Exposure Assessment (USEPA, 1998) 
8 - Assumes adherence factor for child resident (USEPA, 1998). Surface area is for arms, lower legs, and hands. 

q:\w8\tools\derm-af.xlsSheet1 
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1,2-Dichloroethene. 1,2-Dichloroethene is a volatile organic compound which exists as cis- and trans-isomers. The 
commercially used material is usually a mixture of the two isomers. In the past, it was used as a general iohalation 
anesthetic. It is currently used as an extraction solvent or as a component of dyes, perfume oils, waxes, resins, and 
plastics. It is also used as an intermediate in the synthesis of polymers. 

1,2-Dichloroethene is absorbed by all routes of administration. Distribution is rapid and, dne to its lipophilic nature, 
occurs to all organ systems. It is extensively metabolized to dichloroacetaldehyde and chloroacetic acids which are 
excreted primarily through urine. 

Dermal contact to 1,2-dichloroethene may result in defatting of the skin and dermatitis. Exposure to airborne 1,2-
dichloroethene causes irritation to eyes, mucous membranes and the upper respiratory tract. Systemically, the trans
isomer is believed to be more toxic than the cis-isomer. However, both have been reported to produce central nervous 
system depression and toxicity to liver and lungs. No data on the reproductive toxicity of 1,2-dichloroethene exists. 
Both isomers have tested negative for mutagenicity in vitro tests. Cancer effects have not been studied in humans or 
animals. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological Profile for 1,2-Dichloroethene"; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, February 1990. 

Mycroft, F.J., Jones, J.R, and Olson, K.R. 1990. Environmental and Occupational Toxicology. In: Poisoning and Drug 
Overdose. Ed. K.R. Olson. Appleton & Lange, CT. p. 397. 

1,2/1,4-Dichlorobenzene, 1,4-Dichlorobenzene has been used as mothballs, an insecticidal fumigant, a germicide, and 
a space deodorant. Human exposure to 1,4-dichlorobenzene has produced irritation to skin, throat, and eyes; prolonged 
exposure to high concentrations may cause weakness, dizziness, loss of weight, or liver injury. In several studies 
involving female rats and mice, no overt signs of toxicity were apparent at any exposure level. Non-tumor and tumor 
pathology did not indicate any treatment related effect of either species. An embryotoxicity and teratology study on rats 
did not demonstrate any signs of embryo- or phytotoxicity or teratogenicity at any exposure level (Loeser, 1983). In a 
series ofrnutagenicity tests, 1,4-dichlorobenzene did not produce a mutagenic response. (Loeser, 1983). Other exposure 
studies in rats have produced developmental abnormalities, phytotoxicity, and kidney tumors. Additional exposure 
studies in animals have produced histological changes in the lung, cirrhosis and necrosis of the liver, swelling of the 
tubular epithelium of the kidneys. 1,4-dichlorobenzene has been classified by the USEPA as a group C carcinogen, 
possibly carcinogenic to humans. 

References: 
Heath Effects Summary Tables (HEAST), 1993. United States Environmental Protection Agency. 

Loeser E, Litchfield MH; Food Chem Toxicol 21 (6): 825-32 (1983) 

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 percent of the earths crust. Higher 
soil concentrations are associated with industries which bum coal and aluminum mining and smelting. Human 
exposures to aluminum may occur through ingestion of foods grown in soil that contains aluminum and use of antacids, 
antiperspirants, and other drug store items. Aluminum in antiperspirants can cause skin rashes in some people. Factory 
workers who iohale large amounts of aluminum dust may develop lung problems. Aluminum has caused lower birth 
weights in some animals. Studies have shown that aluminum accumulates in the brains of people with Alzheimer's 
disease. However, any causal link between aluminum exposure and this disease is yet to be demonstrated. Both human 
epidemiological studies and animal experiments strongly suggests that aluminum is not a carcinogen, 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological Profile for Aluminum"; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, October 1989. 



Antimony. Antimony enters the enviromnent during the mining and processing of its ores and other related compounds. 
Small amounts of antimony are also released into the enviromnent by incinerators and coal burning power plants. 

Antimony will strongly adhere to soil which contains iron, manganese, or aluminum. Antimony was used for medicinal 
purposes to treat people infected with parasites. However, chronic exposure can cause eye, skin, and lung irritation, as 
well as heart problems, vomiting and diarrhea. The oral Rill, based on an oral drinking water study in rats, showed 
changes in glucose and cholesterol metabolism Antimony has not been evaluated by the USEP A for evidence of human 
carcinogenic potential. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Antimony"; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991. 

Integrated Risk Information System (IRIS), 1993. United States Enviromnental Protection Agency. 

Aroclors. Aroc!ors (polychlorinated biphenyls [PCBs]) are organic compounds composed of two chlorinated aromatic 
rings. The amount of chlorination of the rings determines the specific structure, or congener, of the aroclor and, 
subsequently, the specific chemical, physical, and toxicological properties. The excellent dielectric properties, thermal 
stability, and nonflamability of aroclors has made them ideal for use in electrical transformers and capacitors. 
Therefore, they have been used in these applications extensively in the past. Humans may be exposed to aroclors when 
an aroclor-containing electrical component bums or is dismantled. Although the production of aroclors in the U.S. was 
banned in 1977, aroclors do not readily breakdown, and they may still be present in older electrical equipment, and 
enviromnental media. 

Following dermal exposure, aroclors have caused a skin rash called chloracne. Aroclors have also produced 
developmental defects in humans, which have mainly consisted of behavioral abnormalities. These effects have also 
been observed in animals. Epidemiological studies on occupationally-exposed humans do not conclusively link 
exposure to aroclors with an increased incidence of cancer. However, chronic oral exposure to aroclors has produced 
liver cancer in laboratory animals. The potency of the carcinogenic action of aroclors appears to increase as the 
chlorination of the aroclors increases. Although cancer in laboratory animals has only been conclusively demonstrated 
for aroclors with the highest percent chlorination (aroclors-1260 and 1254), the USEPA has classified all aroclor 
congeners as B2, probable human carcinogens. 

References: 
MADEP, 1992. "Risk Assessment ShortforrnResidential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92; 
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses in tanneries, as well as the glass and 
wine making industries. Toxicity depends on its chemical form Arsenic is an irritant of the skin, mucous membranes, 
and gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, convulsions, and a severe drop in 
blood pressure. Subchronic effects include hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and 
lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular disease, and peripheral neuropathy. The 
USEP A has classified arsenic in Group A, human carcinogen, based on increased incidence of lung cancer in 
occupational studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological Profile for Arsenic"; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1992. 

Barium. Barium is used in paints, soap, paper, rubber, and in the manufacture of glass. Some compounds of barium 
have been used as insecticides. Acute exposure to barium through ingestion can cause gastroenteritis, muscular 
paralysis, as well as cardiovascular effects. Chronic inhalation of barium containing dust can cause a reversible, benign 
pneumoconiosis. There is no evidence for carcinogenicity for barium. 



References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergamon Press, Inc. New York. 

Benzo/k)fluoranthene. Benzo(k)fluoranthene is a member of the polycyclic aromatic hydrocarbons (P AH) class of 
compounds which contain two or more aromatic rings. PA.Rs are ubiquitous in nature and are also rnanmade. 
Benzo(k)fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic 
material. 

Although there are no human data that specifically link exposure to benzo(k)fluoranthene to human cancers, 
benzo(k)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar, 
soots, coke oven emissions and cigarette smoke. Benzo(k)fluoranthene produced tumors after lung implantation in mice 
and when administered with a promoting agent in skin-painting studies. Benzo(k)fluoranthene is mutagenic in bacteria. 
Benzo(k)fluoranthene has been classified by USEPA as a B2, probable human carcinogen. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92; 
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Bis/2-ethylhexyl)phthalate /DEHP). DEHP is used industrially as a plasticizer for resins and is found in many plastic 
materials as it makes them more flexible. It is also used in manufacturing organic pump fluids in electrical capacitors. 
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, and diarrhea. Chronic exposure of 
laboratory animals to DEHP indicate that the target organs are the liver, causing morphological and biochemical 
changes, as well as the testes, producing damage to the seminiferous tubules. DEHP has produced developmental and 
reproductive effects in laboratory animals including spina bifida and reduced fertility. DEHP has been shown to cause a 
dose-related increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP as a B2, probable human 
carcinogen. 

References: 
ATSDR, 1991. Toxicological Profile for Di(2-ethylhexyl)phthalate. Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service, October, 1991. 

Cadmium. Cadmium is commonly used in electroplating and galvanizing due to its non-corrosive properties. It is a 
local respiratory tract irritant following exposure to cadmium dust or fumes. Acute exposure to cadmium dust/fumes 
may produce an acute chemical pneumonitis. Acute, oral exposure to cadmium results in nausea, vomiting, salivation, 
abdominal pain, cramps, and diarrhea. Chronic exposure to cadmium results in osteomalacia and osteoporosis (Itai-Itai 
disease) secondary to renal damage. The USEP A has classified cadmium as a B 1 carcinogen via inhalation based on 
epidemiological data from Japan and China. 

References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Carbon Tetrachloride 
Carbon tetrachloride is currently used as a fumigant, refrigerant, a propellant, and as a solvent for oil, fats, lacquers, 
varnishes, rubber, waxes, and resins. In the past, it was used as an industrial degreaser and a fire-extinguishing agent. 
Acute exposure is associated with dizziness, headache, confusion, and CNS depression. Liver and kidney damage result 
from chronic exposures. Symptoms of liver damage can include nausea, vomiting, enlarged and tender liver, jaundice, 
and fatty liver. Kidney failure, resulting in accumulation of waste products in the blood and water in the lungs is a 



major cause of death from carbon tetrachloride. The liver and kidney have also been proven to be targets of toxicity in 
animals. Carbon tetrachloride has been designated as a BZ, probable human carcinogen. 

References: 
Clayton, George D. and Florence E. Clayton, editors, 1981. Patty's Industrial Hygiene and Toxicology, 3rd Revised 
Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Chloroform. Originally used as a general anesthetic, chloroform is used now in the production of air conditioning 
coolant, as a solvent, and in the manufacture of pesticides and dyes. It can also be found in dry cleaning agents, plastics, 
and floor polishes, and as a by product of drinking water purification. Acute exposure to chloroform via inhalation 
produced dizziness and gastrointestinal upset. Dermal contact with chloroform produces burns. It is a CNS depressant 
and chronic exposure has been shown to cause liver and kidney toxicity as well as cardiac arrhythmias. Several studies 
indicate that chloroform is carcinogenic via the oral route causing liver carcinoma in mice and kidney tumors. The 
USEP A has designated chloroform as a B2 carcinogen, a probable human carcinogen. 

References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 

Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Chromium. Chrominm has been used in plating for corrosion resistance and decorative purposes, in the manufacture of 
alloys, and in printing, dying, and photography. The toxicity of chrominm depends upon its valence state. Hexavalent 
chrominm is more toxic via inhalation than trivalent chrominm. The effects of inhalation exposure to hexavalent 
chrominm include ulcers of the upper respiratory tract, nasal inflammation, perforation of the nasal septa and lung 
cancer. Most trivalent chrominm compounds are inactive in short-term genotoxicity assays. Trivalent chrominm 
compounds have not been found to be carcinogenic by any route of exposure. There is epidemiological evidence of an 
association between chrominm and lung cancer. The USEPA has classified hexavalent chrominm as an Class A, human 
carcinogen, by the inhalation route. 

References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Copper. Copper is widely distributed in nature and is an essential element. Copper deficiency is characterized by 
anemia and is used for medicinal purposes as an emetic and an astringent. Acute exposure to copper ingestion causes 
vomiting, hematesis, hypotension, coma, and jaundice. Chronic exposure of children to elevated concentrations of 
copper causes liver cirrhosis. Copper is not believed to be a human carcinogen. 

References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 

Pergamon Press, Inc. New York. 

Dieldrin. Dieldrin is a man-made chlorinated insecticide that was widely used in agriculture, and for termite-proofing of 
wooden building material and residential dwellings, until it was banned for use in the U.S. in 1974. However, it is 
highly persistent in the environment and bioaccnmulates in terrestrial and aquatic food chains. This, combined with 
extensive past use, has made dieldrin ubiquitous in the environment. Hnmans may be· exposed to dieldrin from 



consumption of animal and agricultural products exposed to contaminated soil and from exposure associated with the 
use of dieldrin as a termite-proofing agent. 

Exposure to high levels of dieldrin has been associated with central nervous system excitation that resulted in 
convulsions, and renal toxicity. Long-term low-level exposure to dieldrin has also been associated with occasional cases 
of nervous system intoxication. In addition, hepatic degeneration, innnunosuppression, and possible 
reproductive/developmental toxicity have been observed in laboratory animals exposed to dieldrin. Chronic oral 
exposure to dieldrin has produced liver cancer in laboratory mice and rats. Epidemiological investigations have been of 
insufficient quality to assess dieldrin carcinogenicity in humans. Based on animal data, the USEP A has placed dieldrin 
into group B2, probable human carcinogen. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Aldrin/Dieldrin"; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October 1991. 

Iron. Iron is a metal which is required for a variety of physiological functions such as heme biosynthesis, oxidative 
phosphorylation and mixed-function oxidase-mediated metabolic reactions. Only divalent forms of iron are absorbed. 
As absorption occurs, divalent iron is biochemically converted to trivalent iron, the biologically active form. Under 
normal conditions, absorbed dietary iron is complexed to hemoglobin and transported to the liver for storage until 
needed for physiological reactions. The balance of iron is regulated only by the amount of dietary intake and the degree 
of intestinal absorption. Intestinal absorption tends to be low (2 - 15%) except during periods of increased iron need 
when absorption efficiency increases dramatically. 

Acute iron toxicity has been well characterized following the accidental ingestion of iron-containing preparations by 
children. Shortly after ingestion, the corrosive effects of iron cause vomiting and ·diarrhea, often bloody. Later signs 
include shock, metabolic acidosis, seizures, liver and/or kidney failure, coma, and death. Chronic iron overload 
manifests as disturbances in liver function, diabetes mellitus, and endocrine and cardiovascular effects. Inhalation of 
iron containing dust or fumes in occupational settings may result in deposition of iron particles in the lungs leading to 
interstitial fibrosis. Autopsies of hematite miners noted an increase in lung cancer. However, the etiology of the lung 
cancer may be related to factors other than iron exposure such as cigarette, silica or P AH exposures. 

References: 
Aisen, P., Cohen, G. and Kang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp. Pathol. 31:1-46. 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology: The Basic Science of Poisons, 3rd 
edition. Eds. C.D. Klaassen, M.O. Amdur and J. DouH. Macmillan Publishing Co. N.Y. 

Lead. Lead is used as a component in storage batteries and was widely used in gasoline and paints. It is the most 
ubiquitous toxic metal in the environment. The most serious effects of chronic exposure are encephalopathy, renal 
damage, and changes in the hematopoietic system, which is the most sensitive indicator oflead exposure. Peripheral 
nerve dysfunction is observed in adults at blood lead levels of 30 to 50 mg/dL-blood. The nervous systems of children 
are reported to be affected at levels of 15 mg/dL-blood (Benignus and others, 1981). Chronic lead exposure by workers 
through inhalation has resulted in statistically significant increases in tumors. Oral exposures of lead salts in animals has 
been shown to increase tumor formation. 

References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergamon Press, Inc. New York. 

Benignus, V.A., Otto, D.A., Muller, K.E., Seiple, K.J., 1981. "Effects of Age and Body Lead Burden on CNS Function 
in Young Children. II:EEG Spectra." Electroencephalograph. Clin. Neurophysiol. 52:240-248. 



Manganese. Manganese is a naturally occurring snbstance found in many types of rock. It does not generally occur in 
the environment as the pure metal, rather, it is found combined with other chemicals snch as sulfur, oxygen, and 
chlorine. Manganese is mixed with iron to make various types of steel. Manganese is a component of some ceramics, 
pesticides, fertilizers, and in nutritional supplements. In small doses manganese is beneficial to human health. Manga- ( 
nese miners and steel workers exposed to elevated concentrations of manganese have evidenced mental and emotional 
disturbances, and slow and clumsy body movements. Target organs of manganese are the lung and CNS. When 
inhaled, manganese dust can also cause lung irritation. EPA has classified manganese as a Class D, not classifiable as to 
human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Manganese"; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991. 

Naphthalene. Naphthalene is a member of the polycyclic aromatic hydrocarbons (PAH) class of compounds which 
contain two or more aromatic rings. P AHs are ubiquitous in nature and are also manmade. Naphthalene occurs 
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also product of 
pyrolysis in tobacco smoke. Naphthalene is used for the production of phthalic anhydride, which is used for the 
production of plasticizers. Naphthalene is also used in moth balls, for the production of the insecticide carbaryl, and in 
numerous resins, dyes, pharmaceuticals, and other organic materials. 

Naphthalene is absorbed through the inhalation, oral, and dennal routes, and appears to be more toxic to humans than 
laboratory animals. The principal toxic effect of naphthalene in humans and animals is hemolysis of red blood cells, 
which can lead to anemia, decreased oxygen carrying capacity, and jaundice. Humans pre-disposed to anemia, such as 
those with G6DP enzyme deficiency, may be particularly sensitive to naphthalene toxicity. Exposure to naphthalene 
has also been correlated with increased risk of cataract fonnation. Animal studies were negative for naphthalene 
reproductive toxicity. Although no human epidemiological data are available for assessing naphthalene carcinogenicity, 
animal data investigating naphthalene toxicity are equivocal. The USEPA has placed naphthalene in weight-of-evidence 
Group D, not classifiable as to human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological Profile for Naphthalene"; Agency 
for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1990. 

Tetrachloroethene (Perchlorethene). Tetrachloroethene is a man-made volatile chlorinated solvent that is used 
extensively in the textile and dry cleaning industries as a cleanser and degreaser. Tetrachloroethene is also used as a 
degreaser in the electronics and metal industry. Since tetrachloroethene effectively cleans and decreases without 
adversely affecting what is being cleansed, tetrachloroethene is used extensively in a multitude of commercially 
available cleansers. 

Tetrachloroethene is nearly completely absorbed via the inhalation and oral routes; dennal exposure represents a minor 
pathway. Oral and inhalation exposure to tetrachloroethene in humans and animals indicates that the liver, kidney, and 
nervous system are target organs. Long-term exposures to tetrachloroethene produced proliferative changes in the 
mouse livers, renal nephropathy in animals and occupationally exposed workers, and irreversible nervous system 
damage in laboratory animals. Additionally, an increased incidence of menstrual disorders and spontaneous abortions 
have been observed in women occupationally exposed to tetrachloroethene in the dry cleaning business. 
Epidemiological data in humans is insufficient to make conclusions regarding the potential carcinogenicity of 
tetrachloroethene. However, tetrachloroethene has produced hepatic cancer in laboratory animals exposed orally and by 
inhalation. Therefore, the USEPA has placed tetrachloroethene in weight-of-evidence group B2, probable human 
carcinogen. 

References: . 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Tetrach!oroethene"; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1991. 



Trichloroethene. Trichloroethene is a man-made chlorinated solvent that is used extensively in industry as a metal 
decreasing agent. Trichloroethene is also used in dry cleaning and as a solvent in paints and adhesives. 

Several human deaths and acute neurotoxic effects have been attributed to oral and inhalation exposure to 
trichloroethene. In animals, oral and inhalation exposure to trichloroethene have produce neurotoxic ·effects, including 
behavioral changes, and renal toxicity. Additionally, inhalation and oral exposures to trichloroethene in animals have 
produced lung, liver, and testicular cancers. Epidemiological data in humans is insufficient to conclude whether 
trichloroethene is a human carcinogen. However, studies on trichloroethene metabolism suggest that it is metabolized 
similarly 
in humans and laboratory animals. Therefore, the USEPA has place trichloroethene in weight-of-evidence group B2, 
probable human carcinogen. 

References: 
MADEP, 1992. "Risk Assessment ShortformResidential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92; 
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Vanadium. Vanadium is widely, but sparsely, distributed in the earth's crust and in the environment. It is invaluable as 
an alloying agent with steel; ferrovanadium alloys are used in high-stress applications such as bearings, jet engines, and 
cutting tools. Human and animal studies indicate that vanadium is readily absorbed from the lungs and poorly absorbed 
from the gastrointestinal tract. It distributes primarily to the bone and kidney. Vanadium is a respiratory irritant. 
Inhalation of vanadium dusts in both animals and occupationally-exposed workers induces mild to moderate respiratory 
irritation. The effects are reversible and subside when exposure is discontinued. No studies were located regarding 
cancer in humans or animals following inhalation, oral, or dermal exposures. However, vanadium has been found to 
induce DNA damage in human cell cultures, suggesting that vanadium may have the potential to be genotoxic to 
humans. 

References: 
ATSDR, 1990. Toxicological Profile for Vanadium. Agency for Toxic Substances and Disease Registry, U.S. Public 
Health Service, October, 1990. 

VPH/EPH FRACTIONS 
Chemical surrogates were chosen to represent the different aliphatic and aromatic fractions of TPH. Appropriate 
surrogates are referenced below for each fraction. 

C5-C8 Aliphatics. n-Hexane is the reference compound for the TPH fraction containing C5-C8 alkanes/cycloalkanes. 
Through epidemiological studies on n-hexane-exposed workers, sensorimotor polyneuropathy has been observed as the 
main toxic effect oflong-term exposure. Other noted effects include cranial neuropathy, blurred vision, and abnormal 
color vision. The onset of symptoms may be delayed for several months to a year after exposure. Affected individuals 
may recover completely, but some may retain sensorimotor deficits. A number of animal studies have been conducted 
that document n-hexane's neuropathic effects. 

Reference: 
MADEP, 1994. Interim Final Petroleum Report: Development of Health-Based Alternative to the Total Petroleum 
Hydrocarbon (TPH) Parameter. August. 

C9-C12 Aliphatics. See profile for n-Hexane provided for C5-C8 Aliphatics above. 

C9-C18 Aliphatics. See profile for n-Hexane provided for C5-C8 Aliphatics above. 

C19-C36 Aliphatics. See profile for n-Hexane provided for C5-C8 Aliphatics above. 

C9-C10 Aromatics. See profile for pyrene and profile for xylene below. 



Xylenes. Xylene is a volatile organic compound that is generally composed of a mixture of the meta, ortho, and para 
isomers. Xylenes are used as solvents, in paints, thinners, cleaners, degreasers, and as a component in gasoline. 

Xylenes are absorbed by oral, inhalation, and dermal exposures, and distribute to all tissues, particularly those with high 
fat contents. All three isomers produce similar effects, although the potency with which various effects are produced 
may vary from effect to effect with each isomer. In both humans and animals, xylene exposure has been associated with 
central nervous system depression, impaired learning and memory, and tremors. In humans, inhalation of xylene may 
produce prolonged respiratory tract inflammation and edema. In laboratory animals, exposures to xylenes have 
produced adverse reproductive effects, including increased fetal death rate and retarded development. There is no 
evidence of carcinogenicity in humans or animals. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92; 
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

C10-C22 Aromatics. See profiles for naphthalene and pyrene. 

Naphthalene. Naphthalene is a member of the polycyclic aromatic hydrocarbon (P AH) class of compounds, which 
contain two or more aromatic rings. P AHs are ubiquitous in nature and are also man-made. Naphthalene occurs 
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also product of 
pyrolysis in tobacco smoke. Naphthalene is used for the production of phthalic anhydride, which is used for the 
production of plasticizers. Naphthalene is also used in moth balls, for the production of the insecticide carbaryl, and in 
numerous resins, dyes, pharmaceuticals, and other organic materials. 

Naphthalene is absorbed through the inhalation, oral, and dermal routes, and appears to be more toxic to humans than 
laboratory animals. The principal toxic effect of naphthalene in humans and animals is hemolysis of red blood cells, 
which can lead to anemia, decreased oxygen-carrying capacity, and jaundice. Humans pre-disposed to anemia, such as 
those with G6DP enzyme deficiency, may be particularly sensitive to naphthalene toxicity. Exposure to naphthalene 
has also been correlated with increased risk of cataract formation. Animal studies were negative for naphthalene 
reproductive toxicity. Although no human epidemiological data are available for assessing naphthalene carcinogenicity, 
animal data investigatiog naphthalene toxicity are equivocal. The USEPA has placed naphthalene in weight-of-evidence 
Group D, not classifiable as to human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological Profile for Naphthalene"; Agency 
for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1990. 

Pyrene. Pyrene is a member of the polycyclic aromatic hydrocarbons (P AH) class of compounds which contain two or 
more aromatic rings. They are ubiquitous in nature and are also man made. It occurs naturally in coal tar, crude oil, and 
is formed from incomplete combustion of organic material. Pyrene is reported to be a skin irritant to humans. Rats 
administered pyrene exhibited blood chemistry changes, as well as liver and kidney damage. Pyrene was shown to be 
inactive as an initiatiog agent and thus has been classified as a D carcinogen. 

References: 
ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for Toxic Substances and 

Disease Registry, U.S. Public Health Service, October, 1989. 
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h--.. -.,1'l-SS21 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- R!\-IE 

CURRENT/FUTURE MAINTENANCE WORKER 

AOC ?1 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

August 1992 

EXPOSURE PARAMETERS 

:.:,. . .. P'41µlili~'.i:~K:. ·'· ·''· .U.U.:.i>Y~J'~o~:.,u., ,.U.JY.~W~'.:.u.u.u., ()~l;/S.U.'., 
CONCENTRATION SOIL cs See Below• 

lNGESTION RATE JR 100 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.024 

SURFACE AREA EXPOSED SA 11,600 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 52 

EXPOSURE DURATION ED " AVERAGING TIME 

CANCER AT 70 

NONCANCER AT " DERJ\-lAL ABSORPTION AE Chcmieat-speciflc 

EFFICIENCY 

Notes: 

For noncarcinogcnic effects: AT= ED 

The denn.'11 absorption efficiency is from 1be Risk Assessment Guidance for Superfund Volume I: 

Human Health Ewluation Manual Supplemental Guidance Dem1al Risk Assessment, 1998. 

~The lesser oflhi: 95 % upper confidence limit (UCL) & maximum conccmraiion. 

The exposure frL-quency is assumed hl be I day a week from May Isl lo Ocober 31st. 

ND"' Value not determined 

q:/w9-gvVaec/devcns/aoc57/hhrafinaVspread/area2ind/main-ss2i 

mg/kg 

mg/day 

mgl,m' 

,m' 

kgfmg 

kg 

days/ycnr 

yo= 

'"" ,,= 
unitless 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCERS LOPE FACTOR {mg/kg-dny}-1 

HAZARD QUOTIENT= INTAKE (mg/kg-d:ay) I REflERENCE DOSE (mg/kg-dny) 

INTAKE .. {INTAK£.INGESTION} + (INTAK~DERMAL) 

INTAK£.INGESTION = CSx!RxFlxCFxEFxED 

BW xAT xJ65 daySl'yr 

INTAK~DER!',fAL"' CS x SA x SAF x AE x !:F x EF x ED 

BW x AT x 365 daySl'yr 

3/14/002:06 PM 



MAIN-SS21 

INCIDENTAL INGESTION OF AND DERIV1AL CONTACT WITH SURFACE SOIL- RI\-IE 

CURRENT/FUTURE MAINTENANCE WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARClNOGENIC EFFECTS 

·: :·::·:·:m :~0"'~00~0: ::·:·:·:·::rn·:·: CQNc:i:~~~ ~:f~~7 :!;?!:: >::~i~:%, :::.!:;::"°·:zr1: c;::~~- •••• ~~!:!SW !{f~~ '!~!f 1 

Arsenic I 2ij 1.5E-06 I O.G31 1.3E-07 j 1.SE+OO j l.60E+OO I 2.3E-06 I 2.0E-07 I 2.5E-06 I 100.00% 

,a1su~rMWRYc'¢lio.<C~Ii:N$~'''''H::::::::,::te;QQJ':,,,,,,,,,,,,,,,,,,,,~Q,' intit~§I 

NONCARCINOGENIC EFFECTS 

•·•·•·•·•·••·•·•~°';r&uHf·••·•·•·•••·•·•to•~!.~1~bW'' ''l:Yf~7'''''"t!~!~~''';~6~~,,·.·.1,,::!f;""E~=E'.~.;,·.· 'i~!i''''''~t~!1'''' ''d~i~~,,.,~~t~f:I 
Arsenic 21 4.JE-06 0.03 3.6E-07 3.0E-04 2.9£-041 1.4£-021 l.2E-03 I 1.SE-021 40.95% 

Chromium 27 5.5E-06 ND 3.0E-03 ND I.SE-03 I.SE-03 4.85% 

Iron 16,400 3.JE-03 ND ND ND 
Manganese 481 9.8E-05 ND 7.IE-02 NDI L4E-D3 I I L4E-03 j 3.65% 

VPH 

C9-C12 Alipliatics 32 6.SE-06 0.17 3.tE-061 6.0E-01 I 5.5E-01 I 1.lE-051 5.6E-06 I 1.6E-05 

C9-C IO Aromatics 23 4.7E-06 0.17 2.2E-06 3.0E-02 2.7E-02 1.6E-04 8.2E-OS 2.4E-04 j 0.63% 

EPH 

C9-C18 Aliphatics 465 9.5E-OS 0.17 4.5E-05 6.0E-01 S.SE-01 1.6£-04 8.IE-05 2.4E-04 0.63% 
C 19-C36 Aliphatics 5,680 l.2E-03 0.17 5.SE-04 6.0E+OO 5.5E+OO J.9£-04 9.9E-05 2.96-04 0.77% 
Cl I-C22 Aromatics 1770 3.6E--04 0.17 1.7E-04 3.0E-02 2.7£-02 1.2£-02 6.JE-03 1.8E-02 48.48% 

\ ... ·.·.·.•.·.•.·.'·'·"~!l!ll'!M<:,:;!{JiZMO)!l'QJ;Ol[':.: ......... ·······•l•.·.············~'9;.I.:.:.,.,.,.,. ,:,:::n,9oa:l:,:,:e:,,,:,:e:,:i.oil, 

q:/w9.gvt/aec/devenslaoc57/hhrafinaVspread/area2iml/main-ss2i .2 3/H.(~02;06 PM 



I\-IAIN-SS2l 
INHALATION EXPOSURE TO PARTICULATES lN SURFACE SOIL· RME 
CURRENT/FUTURE MAlNTENANCE WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

~;;:i;:;;i)ifriii ' ~'.(i'illlc<)I,, . . • . . Y;\:~f/, .•. ; . ·•·•· . t),i,ri; ..... . ; 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Cnlcu!ntcd 

CONCENTRATION AIR VOLATILES CA, Cnku!a1ed 

VOLATILIZATION FACTOR** VF Calcu!ared 

PARTICULATE EMISSIONS FACTOR PEF 1.32E'f{)9 

INHALATION RATE lhR 1.6 

BODYWEIGHT BW 70 

EXPOSURE TIME ET ' EXPOSURE FREQUENCY Ef S2 

EXPOSURE DURATION ED 25 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 
I '°I NONCANCER AT 25 

Notes: • Soil concentrmion used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 
0 Volatilization foctor used only for volatile chemicals of potential concern. 

For noncarcinogcnic effects: AT= ED 

ND= Value not detcnnined 

q:lw9-gvtlacddcvens/aoc57/11hrafinalfspread/area2ind/main-ss2i 

mg/kg 

mg/m' 

mg/m' 

m'/kg 

,glm' 

m'lhour 

kg 

hours/day 

days/)11:ar 

Y'= 

-_rears 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day),: CANCER SLOPE FACTOR (mg/kg•day)•I 

HAZARD QUOTIENT"' INTAKE (111g/kg-day) / REFERENCE CONCENTRATION {mg/kg-day) 

INTAKE- INHALATION "'(CAp +Ca\") x RAF x lhR x ET x EFx ED 

BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES =CS x lfVF 

(VF not ealcul:ited bee.a use there are no VO Cs selecled as CPCs). 

3/16/009:32 AM 



!\.'IAIN-SSZI 
INHALATION EXPOSURE TO PARTICULATES IN SURf.ACE SOIL. RME 

CURRENT/FUTURE MAINTENANCE WORKER 
AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

,, • : • : : • : : : • : : : : : •• :.:,on~~ ~·· •• ···~~~ i ~~7:iio•:: : : : : :,;L, : :\rn:::::: ,"~~.:;~;~c•mr.;!:.~:TE•::::jm,;::",,:~::::n ,, c::~:~::~\ ' ~::~ • ,~~~~~\' 
Arsenic 21 NA l.6E-08 l.5E-10 1.5E+0J 2.2E-09 22.15% 
Chromium 27 NA 2.0E-08 J.9E-IO 4.IE+0J 7.8E-09 77.85% 

,:,:,:,,,,:,,~vMM;,i!Y¢~i;i¢~i.,;M$K;';i::;, ::,:,,'(~,9~, 

NONCARCINOGENIC EFFECTS 

••• : • :! •.• : ·rn. ::::::::::/'"MP()VND:\+: : : • :H ••.•.•······ 'co~c!;:f ti~N··· ·····•·;::~~······· :. :. ,·:· y~~:~;:NllEITT~;~W~,~T~·:·: ;":;i::~;·•········ ~~:!:¢.·······•·ju~~~~:·····~~!~tt 
Arsenic 21 NA 1.6E-08 4.IE--10 ND 
Chromium 27 NA 2.0E-08 5.3E--10 2.9E-05 I 1.SE-05 I 2.63% 
lroo 

I 

16,4001 NA' 
I 

l.2E-05 I 3.2E-07 I ND 
Manganese 481 NA 3.6E-07 9.5E-09 1.4E-05 I 6.8E-04 I 97.11% 
VPH 
C9-CJ2 Aliphatics 32 NA 2.4E-0S 6.3E-10 I 5.7E-0J I I.I E-091 0.00016% 
C9-CJO Aromatics 23 NA l.7E-08 4.5E-J0 1.7E-02 2.7E-08 0.0038% 
EPH 
C9-C18 Aliphatics 465 NA 3.SE-07 9.2E-09 5.7E-01 I J.6E-08 I 0.0023% 
C19-C36 Aliphatics 5680 NA 4.JE-06 LI E-07 ND 
CI l-C22 Aromatics 1,770 NA J.JE-06 3.5E-0S 2.0E-02 J.7E-06 I 0.25% 

il~~Mri'ii~~i:i~:Z~!l~\1i\4p:.e;,,~qi ,,,,,,~•~,b 

q:/w9-gvt/?"~1,tevens/aoc57/ldm1final/spread/area2ind/nmin•ss2i ,'.>,_ J/,l,Mf}09:32 AM 



MA1N-SSZl(CT) 

INCIDENTAL INGESTION or AND DERMAL CONTACT WITH SURFACE SOIL - CENTRAL TENDENCY 

CURRENT/FUTURE MAINTENANCE WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

' ~~~&~; 
CONCENTRATION SOIL 

INGESTION RATE 

FRACTION INGESTED 

SOIL ADHERENCE FACTOR 

SURFACE AREA EXPOSED 

CONVERSION FACTOR 

BODYWEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

cs 
IR 

Fl 

SAF 
SA 
CF 

BW 

EF 

ED 

See Bdow• 

50 

100% 

0.024 

11,600 

0.000001 

70 

26 

6.6 

70 

6.6 

CANCER 

NONCANCER 

DERJ\.fAL ABSORPTION 

EFFICIENCY 

AT 

AT 

AE Chemical-specific 

Notes: 

For nonCllrcinogenic effects: AT"' ED 

The dermal absorption effideney is from the Risk Assessment Guidance for Supcrfimd Volume I: 

Human Health Eva!ualion Manual Supplemental Guidance Dermal Risk Assessment, 1998. 

•The lesser oft he 95 % upper confidence limit (UCL) & maximum concentration. 

The C:>:()OSUrc frequency is nssumcd to be I day a week from May Isl to Ocobcr 31st. 

ND"' Yalm: not dctcnnincd 

q:/w9-gvt/aeddevens/aoc57/hhrafinaYspread/area2ind/main-ss2i 

t/it/ijfr~! 
mg/kg 

mg/day 

mglrnf 

,m' 

kg/mg 

kg 

days/year 

,= 

""" "'" 
unitlcss 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (u1g/kg-day}-I 

HAZARD QUOTIENT= INTAKE (mg/kg•d~y) / REFERENCE DOSE (mg/kg-dit)') 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERl\.lAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL= 

CSx m,_ FixCF,. EF,_ ED 

BW xATx36S days/yr' 

CSxSAxSAFxAExCFxEFxED 

BW x AT x36S days/yr' 

3/14/002:19 PM 



MAIN-SS21(CT) 

INCIDENTAL INGESTION OF AND DERl\"lAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

CURRENT/FUTURE MAINTENANCE WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

: . ~oMrou•o • ' ''s◊Nc:!£~ci~ E~!:;y : ~i;~~l;; ';:,~;1~, ~~!:;:~tdf:::~~~: ~~l~~~~K : ¢~!:t~~~ : S~~~ ~1;1~1 
Arsenic I 2q J.OE-071 0.031 l.7E-OS I l.5E+OO I 1.60E+OO I l.SE-07 I 2.7E-os I 1.SE-07 I J00.00% 

;~::su~wt~RY::CAJ"St:E;I(RJSK:~:~::j~:~:: ~:~:jn:it'j~9~; ::Ci"ll'\f \l~~t·I 

NONCARCINOGENIC EFFECTS 

, , , , cb,ifotiND , 2¢~~!.~¼w , , ''l:~2~!~ , , ,,~!~!t;' , ,,;~!f ~!;:' r j.::e!FE:7~~~;~:Ei:t:ir!'':~~]~~~ ' , ~::' 'd)l!~~ , tft~~r:1 
Arsenic 21 l.lE-06 O.o3 I.SE-07 3.0E-04 1.9E-04 3.6£-03 6.2E-04 4.2£-03 36.63% 

Chromium 271 1.41:!-06 I NDI ··-- _. ··--·-
-- - . - -- . 

3.0E-03 ND 4.6E-04 4.6E-04 
Iron 

Manganese 

VPH 

C9-Cl2 Aliphatics 

C9-Cl O Aromatics 

EPH 

16,400 

481 

32 

23 

8.3E-04 ND 
2.4E-05 ND 

l.6E-06 0.17 

1.2E-06 0.17 

ND ND 
7.IE-02 ND 

I.SE-06 6.0E-01 5.5E-Ol 

1.IE-06 3.0E-02 2.7E-02 

C9-Cl8 Alipliatics I 4651 2.4E-05 I 0.171 2.2E-OSI 6.0E-01 I 5.SE-Ol 
Cl9-C36Aliphatics 5,680 2.9£-04 0.17 2.7E-04 6.0E·l--00 5.SE+OO 
Cl 1-C22 Aromatics 1770 9.0E-05 0.17 8.SE-05 3.0E-02 2.7E-02 
.,:·:·:·:· ·,,:·:·:· ·:·, • ·,,:·:·,:· ·,· ·, •••• •• •••••••• .•.· •• ·.·.·.·.·.·.·.·,·.·.·································'······ ·,·,·,·,·,·,·:·:·8.\1MMARV:HAZAn1llN)lEX:,:, ,: :·:·:· ·:~ •. : 

q:Jw9-gvVr~~1devens/aoc57/hhrafinaVspread/area2indlmain-ss2i ' 

3.4E-04 3.4E-04 

2.7E-06 2.SE-06 5.SE-06 
3.9E-OS 4.IE-05 8.0E-05 

3.9E-05 4.IE-05 8.0E-05 
4.8E-05 5.0E-05 9.8E-05 
3.0E-03 I 3.2E-03 I 6.2E-03 

'•M1!'"''"'"''''''''''''''''i>'ilil~l"''''''''''''''li'iii:1 

3.02% 

0.70% 

0.70% 
0.86% 

54.02% 

J/U.f()Q2: 19 PM 



MAlN-SS2l(Cl) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 
CURRENT/FUTURE MAINTENANCE WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS EQUATIONS 

: ''.·::.·.·.·. :,:· ~M.4,i\ni:i'~1c: : •.• '.·.·.·: :: .$V:i,ii~i>t''' : '.·. vxiiili~' :,,: : \iihti<'. 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AIR PARTICULATES CAp D!culatcd 

CONCENTRATION AIR VOLATILES CA, Calculated 

VOLATILIZATION FACTOR** VF Ca!cul:!ted 

PARTICULATE EMISSIONS FACTOR PEF t.J2E+09 

INHALATION RATE lhR J.6 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF " EXPOSURE DURATION ED 6.6 

RELATIVE ABSORPTION FACTOR RAF !00% 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 6.6 

Notes: • Soil conccmration used is the lesser oft he 95 ¾ upper confidence limit (UCL) & m:1Ximum corn:cntration 
0 Voh:itiliZiltion factor used only for volatile chemicals of potential concern. 

For noncarcinogcnie effects: AT"' ED 

ND= Value not de1cm1incd 

q;/w9-gvt/aec/dcvcns/aoc57/hhrafinaVsprcad/area2i11d/n,ain-ss2i 

mg/kg 
mg/m' 

mg/m' 

m'lkg 

ug/m' 

m'/hour 

kg 

hour:./day 

days/yi:ar 

years 

years 

1cars 

CANCER RISK =-1.t~TAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-tfay)-1 

IIAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION =(CAn +Cav) x RAF x lhR x ETx EF x ED 

BW x AT x36S days/yr 

AIR CONCENTRATION PARTICULATES '-'CS x 1/PEF 

AIR CONCENTRATION VOLATILES,. CS x 1/VF 

(VF not Cllkulated because there ue no VO Cs selected as CPCs). 

3/16/009:35 AM 



MAIN-SSZI(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 

CURRENT/FUTURE MAINTENANCE WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, M.A 

CARClNOGENlC EFFECTS 

.·.coM;()OND:::::,:::1:::mm::,·:··:·:·:·:·"ONt~::;'ioN··········:~;j,;······m!::::"';:,;iF;™Effi"r";'.,~~~~?"'!;:;;::1:ti:~·········~:::r,~:iQ~~ ••• cf;:··•·•·•1~~~;;"· 
Arsenic 21 NA l.6E-08 2.0E-11 1.SE+0I 2.9E-10 22.15% 
Chromium 27 NA 2.0E-08 2.SE-11 4.IE+0l I.0E-09 77.85% 

.:.·.· .•. • :.:.: '1!/l\'!"1A~Y\.~NQE!\ Ii)$!( 1· . . • .•.•.• .iJ'Di.l: 

NONCARCINOGENIC EFFECTS 

: • • ;_~;;~;;~~ • • • cos~l!Fii; ;:; : ;}f -~ ; ; ;~o::.:;;~"""~'":;~~-~b f ·;: ;~J2!:F ; ~~:::;~ ; ; ; ; ;;~t~t· : ";1l~t : 
Arsenic I 2Jj NAI I J.6E-os I 2.lE-10 I ND 
Chromium 

I 
271 NA! 

I 
2.0E-081 2.7E-JO I 2.9E-OS I 9.2E-06 I 2.63% 

Iron 16,400 NA l.2E-05 I.GE-07 ND 
Manganese 481 NA 3.6E-07 4.7E-09 1.4e.os 1 3.4E-04 I 97.11% 
VPH 
C9-Cl 2 Aliphatics 32 NA 2.4E-0S 3.2E-10 5.7E-0I 5.SE-10 0.00016% 
C9-CI0 Aromatics 23 NA l.7E-08 2.JE-10 1.7E-02 l.3E-08 0.0038% 
EPH 
C9-C!8 Aliphaties 465 NA 3.SE-07 4.6£-09 5.7£-01 8.IE-09 0.0023% 
C19-C36 Aliphatics 5680 NA 4.JE-06 5.6E-08 ND 
Cl l-C22 Aromatics 1,770 NA 1.3E-06 l.7E-08 2.0E-02 I s.1e-01 I 0.25% 

\:\;/\H~GM.Mii~'t~ii\:'Z~IlPl,NP:~~nli! :\(\:\;Qi9.91'~ 

q:/w9~gv•' • ~evens/aoc5 7 /hhrafina Vspread/arca2ind/main-ss2i :v--""09:35 AM 



CwtW-SS2I 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RIVIE 

FUTURE COMMERCIAL/INDUSTRIAL WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-OO 

EXPOSURE PARAMETERS 

'~-~.Lj.l.~.~.~P:A:iµMwr.1m:.~.~-~-~.U.~.~-~.!.l.~.S:'YMnP4~.1.!j_~.~.l.~.~.lYJtt!R.~.i.j_~,U.L~.l;!N)rS:l.~.L 
CONCENTRATION SOU. cs Sec Ddow• 

INGESTION RA TE JR 100 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.016 

SURFACE AREA EXPOSED SA 12.731 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF '"' EXPOSURE DURATION ED " AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 25 
DERMAL ABSORPTION AE Chcmica!-spcdfic 
EFFICIENCY 

Notes: 

For noncnrcinogcnic effects: AT"' ED 

111c dermal absorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 
Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assessmc:111, 1998. 

•The lesser of the 95 % upper confidence limit (UCL) & mnximum concentration. 

ND= Value not Jctennincd 

q ::/w9-gvl/aec/devens/aoc5 7 /hl.1rafinal/sprcad/arca2-ind/cwiw-ss2i 

mg/kg 

mg/d,y 

mg/,m' 

'"' kg/mg 

kg 

days/year -
""" -unitless 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-Uay)-1 

HAZA.RD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL"" 

CSx IRx FI xCFx EFx ED 

BW xATx 365 days/yr 

cs X SAX SAI•'x AEx er X EF X ED 

BW xAT x.365 days/yr 

3/14/002:07 PM 



CWIW..SSZI 

INCIDENTAL INGESTION OF ANO DERMAL CONTACT WITH SURFACE SOIL- R!'.-tE 

FUTURE COMMERCIALIINDUSTRIAL WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

j.eoMeou•o:.:.:.:.:.:.:J.::coM~;.:~~~·······•·:;;:i7·········•:~~~iE£~•·····;~:;1::•···•·:;!:!;:~t~•:z:~•:·•··e;;G~~~k.·.·.·.·~~;~~&.·.·.·.·.·.·.:~~\·.·.·.;~:i1:"', 
I 2q 4.4E-06 I O.oJI 2.7E-07 I 1.5E+OO I l.60E+OO I 6,6&06 I 4.JE-07 I 7.0E-06 I 100.00% 

: •. ·,\;~ ~\MAi,:Y:t:'i\N@R )iISK •. ·: 1 ·: ·: • :·. •. •. • .7ili9f: I'· • • , ,:1¢:~ti;::;:::::2~], 

NONCARCINOGENIC EFFECTS 

,,,•·•·•·•·•·•····~0 M~OON~.·:·.·:·:·:······•·~9~~=-;:~,,,,,,,~:sir''''1~ri=~t'':~!:l~1,,,,,:~;:~~:r:;z;:,,,~i=''''''';;st~'·•,:,,•:1!:~,,.,~!i~:·:1 
Arsenic 21 l .2E-05 0.03 7.SE-07 3.0E-04 1.9E-04 4.IE·021 2.6E-03 I 4.4E-02 I 44.36% 

Cl1romiwn 27 l.6E-05 ND 2.0E-02 ND 7.9E-04 7.9E-04 0.80% 

Iron 16,400 9.6E-03 ND ND ND 
Manganese 481 2.8E-04 ND 7.IE-02 ND 4.0E-03 I I 4.0S.03 I 4.04% 

VPH 

C9-Cl2 Aliphalics 32 l.9E-05 0.17 6.5E-06 6.0E-01 5.5E-Ol I 3.IE-051 1.2E-05 I 4.JE-051 0.04% 

C9-CIO Aromatics 23 I.4E-05 0.17 4.7E-06 3.0E-01 2.7E-01 4.SE-04 l.7E-04 6.2E-04 0.63% 

EPH 

C9-CI8 Aliphatics 465 2.7E-04 0.17 9.5E-05 6.0E-01 5.5£-01 4.5E.()4 I.7E-04 6.3E-04 0.64% 
C19-C36 Aliphatics 5,680 3.JE-03 0.17 1.2E-03 6.0E+OO 5.SE+OO 5.6E-04 2.IE-04 7.7E-04 0.78% 
CJ 1-C22 Aromatics 1770 I.OE-03 0.17 3.6E-04 3.0E-02 2.7E-02 3.5E-02 l.3E-02 4.8E-02 48.70% 

• '" :: . : .:.: .: . :.: .: . :.: . . $\Il,!M,l:11)!:l{li:l,/;!'Il: m'I> Ji'l{':.:. ·'.: .. : .: . : . : . :I:.:.:.: : . : .: . :. Mi. 1.,. '·' ·' .:.: .i.'.: .: . : :.: . Q:Pli J. ... •. • ... • .... )MQ.I 

q:;/w9-gvtf""<'/devenslaoc57/11hrafinaVspread/area2-ind/cwiw~ss2i ., 3/J.A/002:07 PM 



CWIW-5$21 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
FUTURE COMMERCIAL/INDlJSTRIAL WORKER 
AOC 57 AREA Z INDUSTRIAL 
FORT DEVENS, MA 

16-Mar-00 

EXPOSURE PARAMETERS 

L''' , ,,, ~~1i;ii;.:ff£~ '''' ' ' ' U $Y:!i!~o(, CCNM,Jt,; 
CONCENTRATION SOIL• cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Calculated 

VOLATILIZATION FACTOR"* VF C.ilculatcd 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RATE IhR 1.6 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 2.5 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I 70 

NONCANCER AT " Notes: • Soil conccntrntion 11Sed is the lesser oflhc 95 ¾ upper confidence limit (UCL) & maximum 0011ce111r.ition 

.. Vo!atiliwtion factor 11Scd only for volatile chemicals of potential concern. 

For noncareinogenic erfccts: AT .. ED 

ND= Value not dctcrmlncd 

q::/w9-gvt/acc/dcvens/aoc57/hl1rafinaVsprcad/area2•ind/cwiw-ss2i 

mg/kg 

mg/m' 

mrl"' 
m'/kg 

uglm' 

m'/hour 

kg 

hou~day 

"'"'"" y,m 

-X"_ffl 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg•<lay) x CANCER SLOPE FACTOR (mglkg•day)•l 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE CONCENTRATION {mg/kg-day) 

lNTAKE- INIIALATION .. [CAp +C:ivj:,: RAF:,: lhR:,: ET x EF:,: Ell 

BW xATxJ65 daysfyr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x I/VF 

(VF not calculated bec11use there are no VOCs $elected as CPCsJ. 

3/16/009:31 AM 



CWIW-SS21 
INHALATION EXPOS LIRE TO PARTICULATES IN SURFACE SOIL- RMF., 
FUTURE COMMERCIAUINDUSTRIAL WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

·•··········•·•·•···•·•·•·@.;~gJJ~•···············DmT:#~~~=~;~~;,;;,;;:···;.~r~~; •••••••••••• v.~~:~:;~~~c~r.;~~~:.m•·{~g~g;ifff•··~:{:!~:i~~~·.•···~~ttr~1TTYilf 
Arsenic 21 NA 1.6£-08 4.3E-10 J.5E+Ol 6.4E-09 22.15% 
Chromium 27 NA 2.0E-08 5.SE-10 4.IE+Oi 2.3E-08 77.85% 

NONCARCINOGENIC EFFECTS 

Arsenic 
Chromium 
Iron 
Manganese 
VPH 
C9-C12 Aliphatics 
C9-Cl0 Aromatics 
EPH 
C9-C18 Alipllatics 
C 19-C36 Aliphatics 
Cl 1-C22 Aromatics 

•.• •. ·,qu·•··········•.•.••··. "':·• 

::(iii?i'}ig)_= 

211 NA 
27 NA 

16,400 NA 
481 NA 

32 NA 
23 NA 

465 NA 
5680 NA 

1,770 NA 

q::/w9-gvtl~-~tdevens/aoc57/hhrafinal/spread/area2-ind/cwiw~ss2i 

•••/••;••••$ili111~1ci;iW¢~l"i,;~l:\:Rl$ll:,:.i :\\$,:W,!}~j 

.:::::;:,:,'.~~::~~~~~;~i.~t:•~~~:~lllif~tffi:•:::• •:•::~~]ii];• ...... ;citt:.~,:•:'::~tr!: 
l.6E-08 I l.2E-09 I ND 
2.0E-08 I.SE-09 2.9E-05 
1.2£-05 9.JE-07 ND 
3.6£-07 2.7E-08 1.4E-05 

2.4£-08 LSE-09 5.7£-01 
\.7E-08 l.JE-09 1.7E-02 

3.5£-07 2.6E-08 5.7£-01 
4.JE-06 3.2E-07 ND 
1.3E-06 1.0E-07 2.0E-02 I 

.·•·.·•.·.·.·. •.•.•. •.•.•.•.•.•.•.•.•. ··•·••~GM"1Al<:Y;lilJ'An,:nMlli<: •I 

·' 

5.JE-05 

2.0E-03 

3.2E-09 
7.7E-08 

4.6E-08 

5.0E-06 

;•:;:•::H(•~zl< 

2.63% 

97.ll¾ 

0.00016% 
0.0038% 

0.0023% 

0.25% 

3ll,:;10p9:31 AM 



CWIW-SS2l(CT) 
INCIDENTAL INGESTION OF AND DEIU\.·IAL CONTACT WITH SURFACE SOIL- CENTllAL TENDENCY 

FUTURE COMMERCIAL/INDUSTRIAL WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

l4-Mar-00 

EXPOSURE PARAMETERS 

L: . . . . l"AIP\j\111!,'J'.~~ .. U.U U.U ' .. WM.lloC ; . . . . Y.*Ll!~L: L .... .a \!N!r~ LLL' 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RATE JR 50 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.0]6 

SURFACE AREA EXPOSED SA IJ,731 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT nw 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6.6 

AVERAGING TIME 

CANCER I AT 

NONCANCER AT 

DERJ\.1AL ABSORPTION AE 

70 

6.6 

Chemical-specific 

EFFICIENCY 

Notes: 
For nonc:u-cinogenie effects: AT= ED 
The dermal obsorption efficiency is from the Risk Assessment Guidance for Supcrli.md Volume I: 

Human Health Evoluotion Manual Supplcmento\ Guidance Dt:rmol Risk Assessment, 1998. 

•The lesser oft he 95 % upper confidence limil (UC'L) & maximum eonccmration. 

ND= Value no1 delcm1im:d 

q::/w9-gvt/aec/devens/aoc57/hhrafinal/spread/area2•ind/cwiw-ss2i(ct) 

mg/kg 

mglday 

mg/cm' 

cm' 

kg/mg 

kg 

days/~ar 

""" 
ycm 

""" unitlcss 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg•day)-1 

HAZARD QUOTIENT= JNTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTlON"' 

INTAKE-DERll-lAL= 

CS-~ !Rx Fl xCFx EFx ED 

BW xATx365 days/yr 

CSxSA xSAFx AE :i:CFx EF:i: ED 

BW x ATx 365 days/yr 

3/14/002: I 8 PM 



CWIW-SS2l(CT) 

INCIDENTAL INGESTION OF AND DERl\·tAL CONTACT WITH SURFACE SOIL- CENTRAL TENDF.:NCY 

FUTURE COMMERCIAL/INDUSTRIAL WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

·!······~~~,~~~~~··········!·········~~i::~;~~··········~~L~~7·········~;*:,:~i········,::::········:::r~;::for:::~n::·····e::G-:~~K·······c~:t~•«··········· :,:~~: •• ! '!;;~;~" 
Arsenic I 2d 5.SE-07 I o.oJI 7.7E-08 I 1.SE+OO I J.60E+OO I 8.7E-o7 I 1.2E-07 I 9.9E-o7 I 100.00% 

.•.•.•.•. ·;·;·,; ;·:·S(J~t~1A<tV CliNCB!l"RI$K .•. l. ·:· .. . , ... ,.u1:r,, ·,,:·,,·•nn1. :nit~~~=·I 

NONCARCINOGENIC EFFECTS 

!:.:.U.:.:.!•···~o,i,ouM•.·.••·•·•·•• ·c9•2r:,:n°••···• ·:~~:· ·····•t!*!g;··•·• ;::~;;···.::· .i.,=:ENc~;.~:'t,.rn, ~!~:•·· •···•~::F ••·•·• ·dStfr~ •• '~£~; •· 
Arsenic 21 6.2E-06 0.03 S.JE-07 3.0E-04 2.9E-04 I 2.IE-021 2.SE-031 2.JE-021 39.72% 

Chromium 27 7.9E-06 ND 2.0E-02 ND 4.0E-04 4.0E-04 0.67% 

Iron 16,400 4,SE-03 ND ND ND 
Manganese 48( l.4E-04 ND 7.1 E-02 NDI 2.0E-03 I I 2.0E-03 I 3.38% 

VPH 
C9-CJ2 Aliplmtics 32 9.4E-06 0.17 7.0E-06 6.0E-0! 5,5E-OI I 1.6E-05 I 1.3E-05 I 2.SE-051 0.05% 

C9-CIO Aromatics 23 6.SE-06 0.17 5.0E-06 3.0E-02 2.7E-02 2.JE-04 l.9E-04 4.IE-04 0.70% 

EPH 

C9-CI8 Aliplmtics 465 IAE-04 0.17 l.OE-04 6.0E-01 5.SE-01 2.JE-04 1.9E-04 4.IE-04 0.70% 
C19-C36 Aliphatics 5,680 1.7E-03 0,17 1.2E-03 6,0E+OO 5.SE+OO 2.SE-04 2.3E-04 5.0E-04 0,86% 

Cl 1-C22 Aromatics 1770 5.2E-04 0.17 3.9E-04 3.0E-02 2.7E-02 1.7E-02 l.4E-02 3.2E-02 53.91% 

.:.•.:.•.•.•.•.•.SI.J!\lM;\:IIWJ{liz;\~JlJ,..QJ;;l(.'.'.'.:.: ..... : ... • .. 1: ... ,:;_:M~l.:.:.:.:.:.:.:.:.,.,.,.,.:.:~•Q11.,.'.'·'·'·'·'·'.'M6!.:.;; 

q::/w9-gvt/acddevens/aoc57/hhmfinal/spread/area2-ind/cwiw-ss2i(ct) 
2 3{1..4{002:18 PM 



CWIW-SSZl(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 
FUTURE COMMERCIAL/INDUSTRIAL WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

::::::-_::::::::r.~i~:k\wi~Hi!r 
CONCENTRATION SOIL* 

CONCENTRATION AIR PARTICULATES 

CONCENTRATION AIR VO LA.TILES 

VOLATILIZATION FACTOR** 

PARTICULATE EMISSIONS FACroR 

INHALATION RATE 

BODYWEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

RELATIVE ABSORPTION FACTOR 

AVERAGING TIME 

16-Mar-00 

CANCER 

NONCANCER 

·•·• •s+;;~Q~••••'• 
cs 

CAp 

CA, 

VF 
PEF 

lhR 

BW 

ET 
EF 

ED 

RAF 

AT 

AT 

·~4~~~:,:, 
See below 

C:ilcu!:iicd 

Calculated 

C:ilculatcd 

LJ2E+o9 

1.6 

70 

J,O 

6.6 

100% 

70 

6.6 

Notes: • Soil col\Ccnlration used is the lesser of the 95 % upper confidence limit (UCL) & maximum co:icentrotion 

••Volatilization factor used only for volatile chemicals of potential concern. 

For noncarcinogcnic effects: AT"' ED 

ND .. Vnlue not detcnnined 

q::/w9-gvt/aec/devens/aoc57/hhrafinal/sprcad/area2-ind/cwiw-ss2i(CT} 

Jiifo'slHH 
mg/kg 

mg/m' 

rnglm' 

m'/kg 

ug/m' 

m'/hour 

kg 

hours/day 

days/year 

Y'= 

ye:irs 

x;_= 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (111g/kg-day) 

INTAKE- INHALATJQN-(CAp + Ciiv) x RAF x lhR x ET x EF x ED 

BW xAT x 365 days/yr 

AIR CONCENTRATION PARTICULATES"' CS x l/PEF 

AIR CONCENTRATION VOLATlLES "'CS x I/VF 

(VF not calculated because there are no VO Cs selected as CPCs). 

3/16/009:34 AM 



CWI\V-SS2l(C1) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL - CENTRAL TENDENCY 
FUTURE COMMERCIAL/INDUSTRIAL WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

, , , , co,i~ti,i,;; , ' , ~i;,i~{~::riii~~ ; '.,;1,~ ; ~~~:~:~~~Ncs&r%~~iit~; ;~,j~,~i:~ ":¥.r.~:,<i~~C ~:rY: ; !~!~~t: 
Arsenic 21 NA l.6E-08 I.IE-JO 1.SE+OI 1.7E-09 22.15% 
Chromium 27 NA 2.0E-08 l.4E-10 4.IE+Ol 5.9E-09 77.85% 

~!jj~~j$i./MM*i?iYQ~.Q~Jt:!t)$~j~:j:n~;j:nHjt{~HW.I. 

NONCARCINOGENIC EFFECTS 

, , 'l;<lh'r<i\lr/P::•:•:•:•::•:•:•:•:•:•:•:•:•:•: "~•c:!!~\~:~:::~:~::::;:!~:~ : '•••• ···• v,u,~::~~f~~~;~:~;t:~;!~•:•:::0::;,~t:· ·~w: .•... •.~~!~:E::::::~~!~[t:: 
Arsenic 21 NA 1.6E-08 I 1.2E-09 ND 
Chromium 27 NA 2.0E-08 l.SE-09 2.9E-05 I 5.3E-05 I 2.63% 
lron 16,400 NA 1.2E-05 9.JE-07 ND 
Manganese 481 NA 3.6E-07 2.7E-08 JAE-OS 2.0E-03 97.11% 
VPH 
C9-CJ2 Aliplmtics 

I 
321 NA 

C9-CIO Aromatics 23 NA 
2.4E-08 I.SE-09 5.7E-Ol 3.2E-09 0.00016% 
l.7E-OB I.JE-09 1.7E-02 7.7E-08 0.0038% 

EPH 
C9-CJ8 Aliphatics 

I 

4651 
NA 

CI9-C36 Aliphatics 5680 NA 
Cl I-C22 Aromatics 1,770 NA 

3.SE-07 2.6E-08 5.7E-01 4.GE-08 0.0023% 
4.JE-06 3.2E-07 ND 
UE-06 l.OE-07 2.0E-02 I 5.0E-06 I 0.25% 

. •. • • •• ~Gi\i!MAi(Y/i .. Z~RU !N1)1':<'.l ' • @~U 

q::/w9-gvt/aeddevenslaoc57/hhrafinalfspread/area2-ind/cwiw-ss2i(CT) 
.2 3/JJi(p09;34 AM 



CWJW-GWZI 
INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - RJ\-IE 
CURRENT/FUTURE LAND USE- COMMERCIAUINDUSfRJAL WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.• .. •.•.•· ....... ~i\clW\JlCJ'll!l: .... · ......... -'·'·' '· .. SYMaOL .. ·' ....... : .. ,l!i\cLU~: ........ -' ' .'UNITS ....... 
CONCENTRATION WATER cw chemical-specilic 11gflitcr 

INGESTION RATE IR I !itcr../day 

BODYWEIGIJT BW 70 kg 

CONVERSION FACTOR er 0.001 mglug 

EXPOSUREFREQUENCV EF 250 dayslyc;ir 

EXPOSUREDURATJON ED 25 yc,rs 

AVERAGING TIME 

CANCER AT 70 "'" 
NONCANCER AT 25 YQ• 

Noles: 
For noncarcinogcnic cffecl.5: AT .. ED 

CANCER RISK,. INTAKE {mg.lkg~ay),;. CANCER SLOPE FACTOR (mg.lkg-day}--1 

HAZARD QUOITIENT,. INTAKE (mglkg-ila}') / REFERENCE DOSE (mg/kg-day) 

INTAKE- CWxlR.~EFxEDxCF 

OW,; AT X JGS d:iys/y~ar 

q:/w9-gvt/aec/devens/aoc57/hhrafinal/spread/area2ind/cwiwgw2i Page I 3/14/004:14 PM 



CWIW-GW2l 
INGESI'ION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SA!\IPLES)- RJ\.IE 
CURRENT/FlITURE LAND USE- COMMERCIAUINDUSfRIAL WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

~.,~~~~ "~~~:~~:;;~; ~~,:~ ;;i~k : ¢;;t;;';"- : ~;~G;~~ 

..... :.:IPT:P: p ~NP~!t RES~{ ! ;:; :; :;:; :;: ;:: . ; . ; . : . ; . ; . ; . ; ·--'' ;J((Jf~O~f; 

NONCARCINOGENIC EFFECTS 

t .... ·.·.·.·.·.·.·.··~••ouo~[,m,:rn:::mmm::::coij:.:~~i:loN~:•
1

,st.!.1.t.:.:. ii~t:mm•:rn:::7::~!:•:::::mmmmm:!,.,ii:~~":·•···•:•:: 
,\lum111um 

M~l11(311f5e 

q:/w9-gvt/aec/devens/aoc57/hhraflnal/spread/area2ind/cwiwgw2i 

21H lug/Liter 
177 ug/Uter 

20E-03 

1.7E-03 

;;;;;;:;T:OT:.1\IJ½¾RQ:mP.E)i!;:;:; 

Page2 

1.0E+-00 

2AE·02 

2.0E-.03 

7.21!-02 

••:::•:::,:;:.•:•:•:n:M 

3/lM004:l4 PM 



CWIW-GW21(CT) 
INGESTION OF GROUND\VATER AS DRINKING WATER (UNFILTERED SAIHPLES)- CENTRAL TENDENCY 
CURRENT/FITTURE LAND USE- COMMERCIAUINDUSTRIAL WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

---•-•-•-• •. . :.:~
1~~1IT:G~.: . . :.:.:.:.:.:.:.:.:.:.:.:.:~™~9:t: .:.:.:.:.:.:. _::YN.f~P./ 

CONCENTRATION WATER cw ~banic:il-~pecific 

INGESTION RATE IR 

BODYWEIGHT BW 70 

CONVERSION FACTOR CF 0.001 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION '° ,., 
AVERAGING TIME 

CANCER AT 70 
NON CANCER AT 6.6 

Notes: 

For nonc;ircinogenic effc:cts: AT= EO 

q:/w9-gvt/aec/devens/aoc57/hhrafinal/spread/area2ind/cwiw-gw2i(ct) 

;VNil~-, 
uglliter 

litCISlday ,, 
mglug 

dayslyc:,r 

'°'" 
'°'" 
'°'" 

CANCER RISK"' INTAKE (mg/kg-day) 1 CANCER SLOPE FACTOR (mglkg--d:i.y}-1 

HAZARD QUOITIENT- INTAKE {mg/kg-day)/ REFERENCE DOSE {mg/kg-day) 

INTAKE• CWx!RxEFxEDxCF 

BW,; AT,:J6S day.slycar 

Page I 31141004,14 PM 



CWIW.GW2l(CT) 
INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAl\"lPLES). CEl\'TRAL TENDENCY 
CURRENT/FUTURE LAND USE· COMMERCIAUINDUSTRIAL WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

··•······· 0,,,1,0110" i '.:.).!).:::. :.•,,;'co•;i~:1,oa :::.: ;( ""'" ::):: :::'!':::.~::m::::rn:::,:t;;,t:i:':": ::::y;g n L);~4:J~f;' iL • ; • ; 

No C~rdnoi:enlc CPCs 

!\:f~T:A~C..liN.CEin:JUsRN :t!UJ~~:•1 

NONCARCINOGENIC EFFECTS 

~c -~~""":·:·::::!:H.::: :.:00"0~~~t;o"::.:: :.:::~~i•~:·:·:: :.:it:S~:':rn: m;:: ::=::· :·, ,·:·: ::.:rn:: ::: :ii{i;~L ... 
1 

Aluminum 

M~ni:anese 

q:/w9•gvtla_ec/devens/aoc57/hhrafinal/spread/area2ind/cwiw•gw2i(ct) 

2<>< lugflitcr 

177 ug/Lilcr 

2.0E.03 

J.7E-03 

;.,.,.,.~9J:~8~~~~IW:~~.l?X ... •.·.·.·.·.·.·.· 

P~g~2 

l.OE-t-00 

2.4E-02 

2.0E-03 

7.2E-02 

:!:i::iJ\~ll 

3/1,1(004:14 PM 



CV1'1-SSZI 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

FUTURE CONSTRUCTlON WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-OO 

EXPOSURE PARAMETERS 

.,.",','"'"11¥awlii.t•i\:·,'·',,,·,.··,···,,,,,·,s,t~rn6t'''.'r:··,,·,,·;;;;;{(lR',''·'·'·'·''.':'''J~;rs:,,···· 
CONCENTllATION SOIL cs See Below• 

INGESTION RATE IR 4SO 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 05 

AVEH.AGINGTIME 

CANCER AT 70 

NONCANCER AT 0.5 

DERMAL ABSORPTION AE Chemical-specific 

EFFICIENCY 

Notes: 
For noncorcinogeuic effects: AT= ED 
The dcnnal absorption efficieucy is from the Risk Assessment Guidance for Superfund Volume I: 

Human Hcallh Evn!uation Manual Supplemental Guidance Dcnrol Risk Assessment, 1998 

•111c lesser oflhc 95 % upper confidence limit {UCL) & m.,ximum concentration. 

ND"" Value nol detcm1incd 

q:/w9-gvt/aeddcvcs/aoc57/hl1rafi11alfspread/area2i11d/con-ss2i 

mg/l<g 

mg/day 

mg/cm' 

cm' 

kg/mg 

kg 

day:..lycar 

""'" 
"'" -unitless 

EQUATIONS 

I 
CANCER RISK"' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR(mg/kg-day)-1 

HAZARD QUOTIENT., INTAKE (mg/kg-day)/ REFERENCE DOSE (1ng/kg-d.11y) 

INTAKE"' (INTAKE-L'IGESTION) + (INTAKE-DERMAL) 

INTAKE-INGESTION"' CSxIRxFlxCFxEFxED 

BW x ATx 365 days/yr 

INTAKE-DERJ\.-IAL"" CS x ~Ax ~AFx AE X CFx EF X ED 

BW x AT x 365 days/yr 

Rev. 8/92 



CON-SSZI 

INCIDENTAL INGESTION OF AND DERJ\·IAL CONTACT WITH SURFACE SOIL - RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, !\'IA 

CARCINOGENIC EFFECTS 

t:J.tU.:.::.fo•1
~0w~················ ' •i-0Ncf::;110~··:.····:~~2~r·•······~~~i.~;;••····· :~:f ~,···· ' t:,:::;::i:6 ·::!::i'.•'•••trcWn~~~· .... •::q~~~w::::••······ {~~~~····· "~!!1: 

Arsenic I 2Ij 7.0E-071 O.D31 6.4E-08 I 1.5E+0O I l.60E+OO I l.lE-06 j I.OE-07 I l.2E-o6 j 100.00% 

•. •. •. •. •. •. •. • _ • .• - . •. ·;·. ·:·:·r;·;·;·;·$tJ~MAitV:QANC:Eit.ltfS:K •.•.• ••iJl'if ._·:r:":.·~07- /j)~~~(-1 

NONCARCINOGENIC EFFECTS 

·•.••·•···• •·•·•·~O~'"O"N*:1::.:::m::J:m :.P•i;~~~,,,. , ;:$;7, ••• , t;:;~;,,,,, ::if :f·,· ., :.:~;~tN@:~::~~:,.,.~~iE' ,,, ,,, ~~;.;:;,.,.,., •• ,,;~~::,,, "!i~:r.1 
Arsenic 21 9.9E-05 0.03 9.0E-06 3.0E-04 2.9E-04 3.3E-01 3.IE-02 3.6E-01 81.14% 

Chromiwn 

I 
271 

1.JE-041 NDI Iron 16,400 7.7E-02 ND 

Manganese 481 2.3E-03 ND 

VPH 

C9-Cl2 Aliphatics 32 l.SE-04 0.17 

C9-CJO Aromatics 23 1.JE-04 0.17 

EPH 

C9-Cl 8 Aliplmtics 465 2.2E-03 0.17 

CI 9-C36 Aliphatics 5680 2.7E-02 0.17 

CI 1-C22 Aromatics 1,770 8.JE-03 0.17 

q:/w9-gvt/aecldeves/aoc57/l1hrafim1Vspread/area2i11d/con-ss2i 

O.OE+OO I 2.0E-02 

0.0E+00 ND 

0.0E+00 7.IE-02 

7.SE-05 6.0E+00 

5.6E-05 3.0E-01 

l.lE-03 6.0E+00 

I .4E-02 6.0E+0l 
4.3E-03 3.0E-01 

:.::$c-0~1:~iii:~wmz~~~~~'Xit.X::.,,,; 

' 

5.0E-04 6.3E-03 

ND 
4.30E-03 

5.SE+00 

2.7E-0I 

5.SE+00 

5.SE+0J 
2.7E-0l 

3.2E-02 

2.SE-05 

3.6E-04 

3.6E-04 

4.4E-04 
2.SE-02 

:~: 

O.0E+00 6,3E-03 1.43% 

O.0E+00 3.2E-02 7.18% 

1.4E-05 3.9E-05 0.01% 

2.IE-04 5.7E-04 0.13% 

2.0E-04 5.7E-04 0.13% 

2.SE-04 6.9E-04 0.16% 
1.6E-02 4.4E-02 9.83% 

,, ..... • .. ·•·•·• ... ~ 9H.· . . ·.·.·•~•:.: . . @F • • 

•---, Rev. 8/92 



CON-S!:'.u.1 
INHALATION EXPOSURE TO PARTICULATES lN SURFACE SOIL- RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.h,M~lET.E:li;·············· ••$fM~<itl?••·········'i!jµ;(fE••••\•• ···•·•iiiJ.i8'J/ 
CONCENTRATION SOIL* 

CONCENTRATION AIR PARTICULATES 

CONCENTRATION AlR VOLATILES 

VOLATILIZATION FACTOR** 

PARTICULATE EMISSIONS FACTOR 

INHALATION RATE 

BODYWEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

RELATIVE ABSORPTION FACTOR 

A YERAGlNG TIME 

CANCER 

NONCANCER 

cs 
CAp 

CM 

VF 

PEP 

lhR 

BW 
ET 
EF 

ED 

RAF 

AT 

AT 

Set: below 

Calculated 

Culculatcd 

C:ilcul:ited 

l.32E+09 

3.3 

70 

8 

250 

0.5 

100% 

70 

0.50 

Notes: 'Soil concentration used is lhc lesser of the 95 % upper confidence limit (UCL) & maximum concenlrotion 

.. Volatilization factor used only for volatile chemicals ofpotcntinl concern. 

For noncnrcinogcnic effects: AT"' ED 

ND"' Vnluc not dctcnnincd 

q:lw9-gvt/aec/deves/aoc57/hhrnfinal/sprcad/area2ind/con-ss2i 

mg/kg 

mglm' 

mg/m' 

m'lkg ,,,,.,, 
m'/hour 

kg 
hours/day 

days/ye.ir 

,,= 

,= 
2!111'5 

EQUATIONS 

CANCER RISK= INTAKE (mgtkg-day) x CANCER SLOPE FACTOR{mgfkg-day)•I 

HAZARD QUOTIENT .. INTAKE {mg/kg•day) / REFERENCE CONCENTRATION {mgfkg-day) 

INTAKE• INHALATION- (CAp+ Cav} x RAF x lhR x ET x EF x ED 

BW x AT x.365 days/yr 

AIR CONCENTRATION PARTICULATES =CS x lll'EF 

AIR CONCENTRATION VOLATILES= CS x I/VF 

(VF not calculated because there are no VO Cs selected as CPCs). 

Rev. 8/92 



CON-SSZI 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA Z INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

·•·•·•·•·•·•·•·•·•·•••••· •i;~;~~£~~••·•••••••••••·•••••••••••••••·•i~~i~~:fiii>:~·:,±~•·•·•··:·:·:·:·v~:!~:""'"""fj;;;;;~:·;·;:,~:fui'J.~~•·•·••~~zr;:·······;;,:w~·•~•~~~ 
Arsenic 21 NA l.6E-08 2.9E-11 1.SE·i-01 4.4E-IO 22.15% 
Chromium 27 NA 2.0E-08 3.8E-l 1 4.1 E+OJ 1.SE-09 77.85% 

n!StJM~t:-\~YGi\N¢rtrt:H~S~ir '*PH:. 
NONCARCINOGENIC EFFECTS 

• • • • • • •·•·••· ·~~~;i:~~••·•·····•·•···•·•·•·•·•·•·•·• •·~~~t!e~;~~·········· ::.2,~··············· ;~o~;;;,::NC~Af~:;:r:.+;~•···::'.~[·;.f v······ ·::~:~······•;u~Sf ~;•••;?~;~~~: 

A"'"" I 2q NAI I L6E-OS I 4.!E-09 i ND 
Chromium 
Iron 
Manganese 
VPH 

C9-CI2 Aliphatics 
C9-CIO Aromatics 
EPH 
C9-CJ8 Alipliatics 
C19-C36 Aliphatics 
Cl I-C22 Aromatics 

q:/w9-gvVaec/deves/aoc57 n1hrafinal/spread/area2ind/cou-ss2i 

27 NA 
16,400 NA 

481 NA 

32 NA 
23 NA 

465 NA 
5680 NA 

1,770 NA 

,_ 

2.0E-08 5.3E-09 2.9E-05 I 
1.2E-05 3.2E-06 ND 
3.6E-07 9.4£-08 1.4E-05 

2.4E-OS 6.3E-09 5.7E+OO 
l.7E-08 4.SE-09 l.7E-01 

3.SE-07 9.JE-08 5.7E+OO 
4.3E-06 l.lE-06 ND 
L3E-06 3.SE-07 2.0E-01 

i::\$µJY!M::-\~}:;ft~*~Pl1~p-~~\ljl)l: 

l.8E-04 

6.7£-03 97.34% 

I.I E-09 0.00002% 
2.6E-08 

1.6E-08 

l.7E-06 0.025% 

<q-~11rr 

p•~.,,Rev. 8/92 



Curl-S821 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

FUTURE CONSTRUCTlON WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS EQUATIONS 

.·:·:·:·:·:·:·:·rA1MM~T;~~:·:·:·:·:·:·:·:·:~:i:~:::SY.M:nQii:·:·:·:·:i:·:1.l.:Y.M1V1(l.l.U.l.LLl.mWr$.l.~.l.'I 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RATE IR 480 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED O.S 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT O.S 

DERMAL ABSORPTION AE Cllemk:nl-spccifie 

EFFICIENCY 

Notes: 
For nom:areinogenic effects: AT .. ED 

The dermal absorption efficiency is from the Risk Assessment Guid:uiec for Supcrfund Volume I: 

Human Henlth Evalu;ition M:u,ual Suppk:mental Guidarn:e Dermal Risk Assessment, 19!18. 

•The lesser of tile 95 % upper ,onfidcnt<! limit (UCL) & maximum concentration. 

ND"' Vnluc not dclcm1im:d 

q:/w9-gvt/aeddevens/aoe57/11hrafinaVspread/area2incl/con-sbi 

mg/kg 

I 
CANCER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day}-J 

mg/day 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

mg/em' 

cm2 

kglmg INTAKE ... {INTAKE-INGESTION)+ {INTAKE-DERMAL) 

kg 

days/year INTAKE-INGESTION= CSxlRxFlxCF;,;EFxED 

Y'= BW x ATx 365 d~yslyr 

years INTAKE-DERMAL= !;;S :I: SAX SAFx AE;,; CF" EF X go 

Y'= BW x ATx 365 dnyslyr 

unit less 

3/14/002:10 PM 



CON-S821 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• • • • ~q~,r~~~~'.'.'.'.'.'.'.'.'.'•,;~~~iltn?~·'·'•'·'·'•~;~h,.,.,.,.,.1ifJ.r~g;.,.,.,.,,m~1~i,.,.,.,.tii~~i~;~~~'.;f~W!t,.'•'•:~~N~~f~~:,.,.,.,.,~~~~~s:•,·,········•:~}!~·,·,·,·~~~~r .. 
Arsenic I 9.87\ 3.3E-07 I oml 3.0E-08 I I.SE+oo I 1.60E+OO I 5.0E-07 I 5.4E-07 f 100.00% 

. ., ..... ,·.·.····· .:.:.:.:.:.:.:.: ... :.:.:.:.:.:.:.:.:.'.:.:.:.:.:.:J.:;:;:::.:.:;:;,::.<Ji'i:::.,·:·:·,·:·.·,·,·:·,·:·,·:· ·.·.·,·.·.·:·:·:·:·,·:·:·,·:· ••• ·:·······suilit,l;\ily:tANtsl(l\(SK·:·,r· ·,·,·:· ·.~il'pf ·:s:,,·p~.1.·.·.·:.·.·.·•r>,lli 

NONCARCINOGENIC EFFECTS 

r.·.···············~oM;"'~":~.·.·.· ... ~~~~~!~*6~' '!~~~''''t!~!:~'' ;!~!i''·n·,.:eE:;7:"E:~:::t;,···:·'i~!:''" '~!:f''''''d~!*:,,r,~2~w, 
Arsenic 

Iron 

Manganese 

VPH 

C9-CJ2 Aliphatics 

C9-CJO Aromatics 

EPH 

C9-Ci8 Alipliatics 

9.87 

8080 

231 

0.57 

0.41 

8.2 

4.6E-05 0.03 

3.BE-02 ND 
l.lE-03 ND 

2.7E-06 0.!7 

1.9E-06 0.17 

3.9E-05 0.17 

4.2E-06 3.0E-04 2.9E-04 

O.OE+OO ND ND 
O.OE+OO 7.IE-02 4.30E-03 

1.4E-06 6.0E+OO 5.5E+OO 

9.9E-07 3.0E-01 2.7E-Ol 

2.0E-05 6.0E+OO 5.5E+OO 

CI9-C36 Aliphatics I lO) I 4.7E-04 I 0.171 2.4E-041 6.0E+OI I 5.5E+OJ 
Cl I-C22 Aromatics 31 1.5E-04 0.17 7.SE-05 3.0E-01 2.7E-Ol 

··~:~·;·;·~·;·;:~=~=i:;:;:n:;:;:;:1:;·;·;,~n=;:::;:n·r;-r;·;·;:;:~:;·;·i·;·;·r;,;:~:i·~-;-r~·~:;:;:;---·----.---.---.--··-····-.-•• -. -. • ,-.-..... -,-·slfM.-mV-RAUROJND@n:i:;·1·;·!·~·;·; 

q:/w9-gvtlaec/devens/aoc57 /hhrafinal/spread/area2ind/con-sbi 2 

I.SE-OJ 

i.SE-02 

4.SE-07 

6.4E-06 

6.4E-06 
7.9E-06 
4.9E-04 

.. :.:.,., .... pf 

I.SE-02 

O.OE+OO 

2.5E-07 

3.?E-06 

3.GE-06 

1.?E-01 

1.5E-02 

7.0E-07 

I.OE-05 

LOE-OS 

4.4E-06 I 1.2E-05 
2.5E-04 7.4E-04 

91.33% 

8.25% 

0.0004% 

0.01% 

0.01% 
0.01% 
0.40% 

....... MH ... '.'·' :.·.·.:.:fr.:ir.·. 

3(~[002: IO PM 



CON-5·""'·' 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOJL- RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

.: ..... :: u; : ~~R,w¢"r.ll1t.,.;;;;:.:. ... ; .. usx~1•ic<1ti., , u: : u:v.awtu.;;;u.::Mo:s: ;u : ; 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATlON AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF 1.32E+o9 

INHALATION RATE lhR ,., 
BODYWElGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE fllEQUENCY EF 250 

EXPOSURE DURATION ED o., 
RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I ''I NONCANCER AT 0-50 

Notes: • Soil concentration used is the lesser oft he 95 % upper confidence limit (UCL} & maximum concentration 

ovolatilizatioo factor used only for volatile chemicals of potential concern. 

For nonearcinogcnic effects: AT= ED 

ND"' Value not dctennincd 

q:/w9-gvt/acddcvenslaoc57/hl1rafinal/spread/arca2ind/con-sbi 

mg/kg 

mglm' 

mg/m' 

m'/kg 

,g/m' 

m'/hour 

kg 

hours/day 

daysfye:ir 

,,m 

""" l'ears 

3 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day};,; CANCER SLOPE FACTOR (mgfkg-day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-tlay) / REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- lNHALATION-{CAp +Cav} x RAF x lhR x ETx EF x ED 

BW x AT x365 days/yr 

AIR CONCENTRATION PARTICULATES =CS x 1/PEf' 

AIR CONCENTRATION VOLATILES ""CS x t/VF 

(VF not caleubted beClluse there are no VOCs selected as CPCs). 

3/14/002:10 PM 



CON-SB21 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

€0M"cOO~ii ' " ,{{#~i)i~i~r~~~lm~l i~~w ; :~~~i~~~~~~~':;';;i~,r ;~: 'ii,;:r~tt~ • i~~~~tt~1~~!··•i!~::,:~: :.'j~~~~~ 
Arsenic I 9.871 NAI I 7.SE-09 I J.4E-l l J.SE+0J I 2.IE-10 I 100.00% 

,;;$~Mi\i;\iliYJ:ii\NJ:i~ll'M$1~ :j::::;,, 4~,w 

NONCARCINOGENIC EFFECTS 

'U:m::J trn::.m::::c-OMP01"D::: j :mm:rnmmm::m::~coac~;:;;~;:···:·:·· ::,;.:·:·:·:········ ;:~~:~!;"""~"~::!&;~;~···:.:;;:i~.i~··········~~:~,:········· iu~i:i•.•.•~~;:T-·: 
A»eoic I 9.871 NAI I 7.SE-09 I l.9E-09 I NOi I 
Iro, 8080 NA 6.lE-061 1.6E-06 I ND 
Manganese 231 NA l.SE-07 4.5E-08 l.4E-OS I 3.2E-03 I 100.00% 
VPH 
C9-Cl2 Aliphatics 0.57 NA 4.JE-10 I.IE-JO S.7E+OO 2.0E-11 j 0.000001% 
C9-C10 Aromatics 0.41 NA 3.IE-IO 8.0E-11 J.7E-Ol 4.7E-10 
EPH 
C9-CJ8 Aliphatics 8.2 NA 6.2E-09 1.6E-09 5.7E+OO 2.8E-IO 
Cl9-C36 Alipl1atics IOI NA 7.7E-08 2.0E--08 ND 
Cl l-C22 Aromatics 31 NA 2.JE--08 6.JE-09 2.0E-01 3.0E-08 0.001% 

. •. :. : .: . :. : ~Q~M:~~Y: ai-\:ZMt:Q :1~ P:"E:K :I :.:.: . : .: . : .:. a.:u.Q~ 

q:/w9-gv,' ·----·1dcvcns/aocS7/hhrafinal/spread/area2ind/con-sbi A ~/.14[002:10 PM 



1.,, .-SS2l(CT) 

INCIDENTAL INGESTION OF ANO DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

.• :::::: rAii~Mii,'t~ii••· ... ;;;;~tM$◊~·•·•· .. ,)i,ili!SWL:•:••••••••• ;1;1NJ:rs:. 
CONCENTRATION SOIi. 

INGESTION RA TE 

FRACTION INGESTED 

SOIL ADHERENCE FACTOR 

SURFACE AREA 

CONVERSION FACTOR 

BODYWEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

DERMAL ABSOIU'TION 

EFFICIENCY 

Notes: 

For noncarcinoge11ic effects: AT"' l!D 

cs 
JR 

Fl 

SAF 

SA 

CF 

BW 

EF 

ED 

AT 

AT 

AE 

See Bdow• 

480 

100% 

0.28 

5200 

0.000001 

70 

250 

0.25 

70 

0.25 

Chcmical-spc:cific 

The dcimal absorption effieicru:y is from the Risk Assessrnc11t Guidance for Supc:rfimd Volume I: 

Hurna11 Heal1h Eva!ualio11 Manual Supplemental Guidance Denna! Risk Assessment, 1998. 

•The lesser oft he 95 % upper eonlidcm;:e limit (UCL) & maximum co11ccmration. 

ND"' Value 1101 dclcrn1incd 

q:/w9-gvt/aec/devcs/aoc57/hl1rafinaUspread/area2it1d/con-ss2i(ct) 

mg/kg 

mg/day 

mgtcm' 

,m' 

kg/mg 

kg 
days/year 

""" 
,= 
"'" u11it!ess 

EQUATIONS 

CANCER RISK"-' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR {111g/kg•day)-I 

HAZARD QUOTIENT"' INTAKE (mg/Ilg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERJ',IAL= 

CSx !Rx Fl xCFx EFx ED 

BW x AT x36S days/yr 

CS x SA x SAF x AE x CF x EF x ED 

BW x AT x 36S days/yr 

Rev. 8/92 



CON-SS2I(CT) 

INCIDENTAL INGESTION OF AND DERIWAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

•~•~: i•:•:n .. :.~0Mr0t1N~: ..... :.:.:.:.:U.:¢QNC:~:;,~N········· :t;r:17······· ~:it~~··••.•··:~!:~~i·······•~:!;~;::to~::z:~ :·•··c:c":~~~K.·.·.·.·~~::;sE.·.·.·.·.·.· c~f £~;· .·.·.·•:~ttt 
Arsenic I 2q 3.SE-01 I oml 3.2E-08 I I.SE+OO I l.OOE+oo I S.3E-07 I S.JE-08 j S.BE-07 I 100.00% 

)\!\lffS1JUM*RY!C:A~C:Eitl\1$1q(\\ ::;;1,;tj;.•p•:•:•:•::):i:,:<••••~M•I• •:•::::•:•••~$i11: 

NONCARCINOGENIC EFFECTS 

•••• •• ' ·~~¾i~~B~~::::::rn:•••rn~H~:1~1~W••rn• :~t~1!7•rn::•~(~eS:~:•H;i~e~~;:.:,;.;.;~~~~~r.~~:!·t~:·••.···i~i~•··········· ~S[~... • ' ·:~=;•·.• '!~~f. 
Arsenic 21 9.9E-OS 0.03 9.0E-06 3.0E-04 2.9E-04 3.JE-01 I 3.IE-021 3.6E-Ol I 81.14% 

Chromiwn 27 1.3E-04 ND O.OE+OO 2.0E-02 5.0E-04 6.JE-03 O.OE+OO 6.3E-03 1.43% 

lroa 16,400 7.7E-02 ND O.OE+OO ND ND 
Manganese 481 2.JE-03 ND O.OE+OO 7.IE-02 4.306-03 3.$02 I O.OE+OO I 3.2E-02 I 7.18% 

VPH 

C9-Cl2 Alipliatics 32 !.SE-04 0.17 7.8E-OS I 6.0E+OO I 5.SE+OO I 2.SE-051 l.4E-OS I 3.9E-05 I 0.01% 

C9-CIO Aromatics 23 1.lE-04 0.17 5.6E-OS 3.0E-01 2.7E-OJ 3.6E-04 2.lE-04 S.7E-04 0.13% 

EPH 

C9-Cl8 Alipliatics 465 2.2E-03 0.17 I.IE-OJ 6.0E+OO 5.SE+OO 3.6E-04 2.0E-04 5.7E-04 0.13% 

Cl 9-C36 Alipliatics 5680 2.7E-02 0.17 l.4E-02 6.0E+OI 5.SE+Ol 4.4E-04 2.SE-04 6.9E-04 0.16% 
CIJ-C22 Aromatics 1,770 8.JE-03 0.17 4.JE-03 3.0E-01 2.7E-01 2.BE-02 l.6E-02 4.4E-02 9.83% 

t,S'l!MMil;!l,1<.ij,\Z/il\P:1!Wl0k.'.'. ·' , ..... , .. .1., ......... , ..... ,.».~1:.:.,., ... ,.,.,.,.,.,.,.,.,.i,.P\L._ ... _ ..... 44f;,.,,,;,;,,, 

q:/w9-gvt/aec/deves/aoc57 /hhrafinal/spread/area2ind/co11-ss2i( cl) 

" "~,Rev. 8/92 



CON-SSZl(CTJ 
INHALATION EXPOSURE TO PARTICULATES lN SURFACE SOIL- CENTRAL TENDENCY 
FUTlJRE CONSTRUCTION WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.•.•.•.•.•.•.•.•.•.•.•.•.• P.AMM'.~r~R·.·.·.·.·.·.·.·.·.·.·.·.·.·.·•·•·•· sx~;~Q;;·.·.·•·····•·v.;µfo~ 
CONCENTRATION SOIL,.. cs Sec bi::low 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR'"* VF Calcul:u,:,.I 

PARTICULATE EMISSIONS FACTOR PEF l.32E+o9 

INHALATION RATE lhR 3.3 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 

EXPOSURE FREQUENCY Ef 

I 
250 

EXPOSURE DURATION ED 0.25 

RELA TIYE ABSORPTION FACTOR RAF 100:.0 

AVERAGING TIME 

CANCER I AT I 70 

NONCANCER AT 0,25 

Notes: • Soil oonccntration used is the lesser of1he 95 % upper confidence limit (UCL) & maximum concentration 
0 Volatilization factor used only for volatile chemicals of potential concern. 

For nonc~rcinogenic effects: AT = ED 

ND"" Value not determined 

q:/w9-gvt/acddevcs/aoc57/11hrafinal/spread/arca2ind/con-ss2i( ct) 

~. 
mg/kg 

mglm' 

mglm' 

m'~g 

,glm' 

m'/l1our 

kg 

hoursfday 

days/year 

>"= 

,~. 
E= 

EQUATIONS 

CANCER RlSK .. INTAKE (mg/kg-day) x CANCER SLOPE FACTOR(mglkg-da)')-1 

JIAZARD QUOTIENT= INTAKE (mglkg-tlay}/ REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE. INHALATION .. ,cAp + Ca,·} l( RAF l( IhR l( ETX' EF l( ED 

BW x AT ,.J6S days/yr 

AlR CONCENTRATION PARTICULATES =CS :1: 1/PEF 

AIR CONCENTRATlON VOLATILES .. CS :1: 1/VF 

(VF not calculated betause tbcre arc no VOCs selected as CPCs). 

Rev. 8/92 



CON-SS21(CT) 
INHALATION EXPOSURE TO PARTICULATES lN SURFACE SOIL- CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECfS 

Arsenic 
ChromiWll 

NONCARCINOGENIC EFFECTS 

• : :;:•. • • ::· lrn~~~~sou.. • 
••••• ·qiJi~k~j;\ 

21 
27 

. i~'1k,)• ·······•·• :~~~~~;~~~CEITTRAJION : : :~);;;~~~~~~::!: \f~;J~~~qum! 
: ! {11\~!~~:~~iii ii 

NAI I L6E-08 I 1.SE-11 
NA 2.0E-08 J.9E-11 

I.SE+0l 
4.IE+0l 

\iji,:i~~!YJ~~~¢~~¢Jt~lfi.)S!t!I 

f~lf:m:• .; i~~111 

2.2E-I0 
7.7E-I0 

:·Jif P~.1,:.-

22.15% 
77.85% 

mmm:rnm:mm:::::"-OMPOUNo:mm::rn:::::rn::!!m: CONG~;:,;,;,;; Ii:~, ·;~;,,:~::•coo~:~!:;i;:· ~~:;:;,:~ ~:,:::.~ iui~:2 ~~1~~,s:• 
A~eo;, I 2q NAI I J.6E-08 I 4.IE-091 NDj I • 

2.9E-05 j l.8E-04 Chromium 

I 
'71 

NA 
Iron 16,400 NA 
Manganese 481 NA 
VPH 
C9-Cl2 Aliphatics 

I 
321 

NA 
C9-CI0 Aromatics 23 NA 
EPH 
C9-Ci8 Aliphalics 

I 
4651 

NA 
Ci9-C36 Aliplmtics 5680 NA 
Cl l-C22 Aromatics 1,770 NA 

q1w9-gvt/aec/devcs/aoc57/hllTilfinaVspread/area2ind/eon-ss2i{ ct) 

' 

UE-05. 

3.6E-07 

2.4E-08 
l.7E-08 

3.5E-07 
4.JE-06 
1.JE-06 

5.3£-09 
3.2E-06 
9.4E-08 

6.3E-09 
4.SE-09 

9.IE-08 
I.IE-06 
3.SE-07 

ND 
1.4E-05 

5.7E+00 
1.7E-0l 

5.7E+00 

ND 
2.0E-01 

• •• : :··.·.·. :.·.·.· $Qili!Mi\I!Yli~.4MlPiWE:;;:;:'· 

6.7E-03 

1.IE-09 
2.6E-08 

1.6E-08 

l.7E-06 

\\ii~~P1 

97.34% 

0.00002% 

0.025% 

---~ Rev. 8/92 



(,., .. , ,-SB21(CT) 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS EQUATIONS 

••.•.•.• ••.• fi;*M~f~if •.. ·, l>Y~tl!Q~. ; ; ; u;; Y%J.!W :: :: : JJ~'Jrs::u 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RA TE JR 480 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.25 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 0.25 

DERl\1AL ABSORPTION AE Clu:mbl-specifie 

EFFICIENCY 

Notes: 

For nonearcinogcnic effects: AT= ED 

The dennal absorption efficiency is from the Risk Assessment G11id:mec for Superfimd Volume I: 
H11mJn Health Evaluation Manual Supplcmcrua\ Guidance Dermal Risk Asscssm:nt, 1998, 

"The lesser of the 95 % u~r confidence limit (UCL) & m.1Ximum concentratian. 

. ,ND" Value not dc1cm1incd 

q:/w9-gvtfaeddevensfaoc57/hl1rafinal/spread/area2ind/con-sbi(ct) 

mg/kg jCANCER RISK= INTAKE (mg/kg-d11y) x CANCER SLOPE FACTOR{mglkg-d11yrJ 

mg/day 

IIIAZARD QUOTlENT = INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

mgi,m' 

,m' 
kg/mg INTAKE= (INTAKE-INGESTION)+ (INTAKE-DER.l',IAL) 

kg 

days/year INTAKE-INGESTION= CS x !Rx Fl xCFx EFx ED 

,= BW x AT ,:J65 d:iys/yr 

,= INTAKE-DERMAL= CS xSA xSAFx AE x CF x EFx ED 

,= BW x AT,: 36S days/yr 

11nitlcss 

3114/002:17 PM 



CON..SBZl(CT) 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• • • • •• •·•·•·fii;i~v~•··•••••·•···•······•·•2J~¥.:l:;;oN••••••••••·i~!!f :••••·•·••~~~;::••••••·;;~:~,;·;·•·••:~:.i~:~to•::.::•:••·••~~i~n~~~•;·;•:•:s~~k~~~••·•••·•·•••·t,%:~.•·•·•·•rt~2;~r, 

An;enic I 9.B7j 1.1&01 I omj J.SE-OB I 1.SE+oo I J.60E+oo I 2.SE-07 I 2.4E-08 j 2.7E-07 I 100.00% 

=; n~1.1i\lMP.,:~Y;:¢ANosB: :~ISi<; =! rn ~=~: ~ ~~~H~~'i'&.-M = n :~~l;-~QK}: ;:;~:~:~~)E~J~ 

NONCARCINOGENIC EFFECTS 

.... mm:(mMWUNI1:::i::::::::::m:Wl'.9N~:.~110N::m::':diE;;;::::::H.:ti::i~f ::m:,::~!r.:.:.:.•.1 .. r£:f:"'CE;,~::::1·····:·:,:~imrn:::n:::~i:T:·:·:·:·:·•·:~;i:;.::.::'!li~1 
An;enic 9.87 4.6E-OS O.G3 4.2E-06 3.0E-04 2.9E-04 I I.SE-OJ j J.SE-021 J.7E-01 I 91.33%1 

Iron 8080 3.SE-02 ND o.OE+OO ND N~I 

Manganese 231 1.IE-03 ND O.OE+OO 7.IE-02 4.JOE-031 1.SE-021 O.OE+OO I I.SE-02 j 8.25% 
VPH 

C9-Cl2 Aliphatics 

C9-CIO Aromatics 

EPH 

0.57 

0.41 

2.7E-06 

l.9E-06 

0.17 

0.17 

L4E-06 

9.9E-07 

6.0E+OO 

3.0E-01 

5.SE+OO 

2.7E-01 

4.SE-07 

6.4E,-06 

2.SE-07 

3.7E-06 
7 .OE-071 0.0004% 

I.OE-OS 0.01% 

C9-CIS Aliphatics 8.2 3.9E-05 0.17 2.0E-05 6.0E+OO 5.SE+OO 6.4E-06 3.6E-06 I.OE-OS 0.01% 
CJ9-C36 Aliphatics IOI 4.7E-04 0.17 2.4E-04 6.0E+Ol 5.SE+OI 7.9E-06 4.4E-06 1.2E-05 0.01% 
CI l-C22 Aromatics 31 l.SE-04 0.17 7.SE-05 3.0E-01 2.7E-Ol 4.9E-04 ?.SE-04 7.4E-04 0.40%, 
,,·, ,,.,.,,,,,.,,,,,,,,·,,n, .. ,·.,, ,,,,,,,,,,.,,.,, .... ,.,, .. ,,,,,,,,.,,,,, ... ,, ..... ,,,,.,,,,,,,,,,,,·,,,, .. ,·,·,·, ,,,,,,.,,,, ,,,·,·, ,·,,,,,,,,·,,,,suillMARY'RAZARIHi<IiEi( ,.,,,. ,,,, ,.,. Y' ' •. , , .• ,,,,, •• ii,,.,,,,,,,,,,,, .,,,.,.,.,,,rom,,·,,,,,,,,,,,,,,,o.at 

q-Jw9-gvt/aec/devens/aoc57n1hrafinal/sprcad/area2ind/con-sbi( ct) 

3''·'"'(102: 17 PM 



CON--SlHI(CT) 
INHALATION EXPOSllRE TO PARTICULATES IN SUBSURFACE SOIL· CENTRAL TENDENCY 
FUTURE CONSTllUCTION WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

:: : : n:::t ct' , rARA~rEr.rm:c, , : : : : : : : : : : : : : : : ivMaot, , , : : : c!:vAtue((ct) :UNrrs:'%(c! 
CONCENTRATION SOIL" cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Cah::ulated 

CONCENTRATION Am VOLATILES CA, Calculated 

VOLATlLIZATION FACTOR0 VF Cnlculatcd 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RATE lhR 3.3 

BODYWEIGHT 8W 70 

EXPOSURE TIME ET B 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.25 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I '"I NONCANCER AT 0.25 

Notes: • Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 

.. Volatilization foctor used on!y for volatile chemicals of potential concern. 

For noncarcinogenic effects: AT = ED 
ND= Value not detennined 

q:/w9-gvt/aecldevenslaoc57/hl1rafi11al/spread/area2ind/con-sbi(ct) 

mg/kg 

mglm' 

mg1rre 

m'/kg 

11gfm' 

m'/hour 
kg 

hours/day 
dnys/y,:ar 

ye= 

,,= 
~ars 

3 

EQUATIONS 

CANCER RISK"' INTAKE (mgfkg•day) x CANCER SLOPE FACTOR {nig/kg-day)-1 

HAZARD QUOTIENT ... INTAKE (mg/kg-day) I REFERENCE CONCENTRATION {mg/kg•day) 

INTAKE - INUALATION "'{CAp +Cnv) x RAF x lhR x ETx EF x ED 

BW x AT x36S days/yr 

AIR CONCENTRATION PARTICULATES =CS x 1/PEF 

AIR CONCENTRATION VOLATILES =CS x JNF 

{VF not calculated because I here are no VO Cs selected :is CPCs). 

3/14/002:17 PM 



CON-SB21(CT) 
INHALATION EXPOSLIRE TO PARTICULATES IN SUBSURFACE SOIL - CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• • • c~,i,oueo • • • GON~;~~;,iiii : : ::s1~ ;:~!;;t,;~"00~:1.~iM~; ;~J:.;f ~~ ~:$;,;:,~:~ ~::~ ~~~tt, 

Arsenic I 9.871 NAI I 7.5E-01J I 6.9E-12 I I.SE+OI I I.OE-JO I 100.00% 

.GFms:ilM~iM>t,i;!~J!oi;!~lc\'~i$K,':i:;,,,,,,,,;,1Jlij9,j 

NONCARCINOGENIC EFFECTS 

••••••••••••• WMPDi!ND;:: :m::: :: : : : : : ;coac1::;IDW: :: H1m:,f:::::: ~ vu!:~;:NCE«T::~~b~r~: :1 .. ,:,~~n. :: :::~:;E~:e::m:,rn~~~~=~r :: :i;[~f 
Arsenic I 9.871 NAI I 7.SE-09 I l.9E-09 I ND! 
Iron I 80801 NAI I 6.JE-061 l.6E-06 I ND 
Manganese 231 NA 1.BE-07 4.5E-08 l.4E-05 I 3.2E-03 I 100.00% 
VPH 
C9-Cl2 Alipl1atics 0.57 NA 4.JE-10 I.IE-IOI 5.7E+OO I 2.0E-11 I 0.000001% 
C9-CI0 Aromatics 0.41 NA 3.IE-10 8.0E-11 1.7E-Ol 4.7E-10 
EPH 
C9-CJ8 Aliphatics 8.2 NA 6.2E-09 l.6E-09 5.7E+OO I 2.SE-10 

Ci9-C36 Aliphatics IOI NA 7.7E-08 2.0E-08 ND 
Cl J-C22 Aromatics 31 NA 2.3E-08 6.JE-09 2.0E-01 3.0E-08 0.001% 

. : . :_ u.:. :_:;s:oMM~ 1~Y: l:li\.:Z~R~H!j,I P:~~. :I :_:. :_ u.:. :_o:.tm~ 

q:/w9-gvt/acc/devens/aoc57 /hlirafinaVspread/area2ind/con-sbi( ct) , 
3/JAIQ02:17 PM 



RES-SS21 

INCIDENTAL INGESTlON OF' AND DERMAL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

August 1992 

EXPOSURE PARAMETERS 

Y• • • •. f";;,.,;;~~~~ •••• •••• ••••• .... s'l!M!ioc •.• • ••••• vAtu~ uN1rs ,, 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE JR 100 

FRACTION lNGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.08 

SURFACE AREA EXPOSED SA 5,S00 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 
EXPOSURE FREQUENCY EF ''° EXPOSURE DURATION ED 24 

AVERAGlNG TIME 

CANCER AT 70 

NONCANCER AT 24 

DERMAL ABSORPTION AE Chcmical-spa;ilic 
EFFICIENCY 

Notes: 

For noncarcinogcnic effects: AT= ED 

T11c dcnnal absorption efficiency is fi-om the Risk Assessment Guidance for Supcrfund Volume I: 

Human Health EVllluation Manual Supplemcmal Guidance Dermal Risk Asscssmcm, 1998. 

•111c lesser of the 95 % upper confidence limit (UCI.) & 111,1xhnum conccntrntion. 

ND= Value not dctcm1iucd NE= Route not e\"aluatcd 

q:/w9-gvt/acc/dcvcs/aoc57 fl1hrafinal/spread/area2ind/rcs~ss2i 

mg/kg 

mg/day 

mgl,m' 

,m' 

kg/mg 

kg 
days/year 

,,= 

"'" 
ycnrs 

unitless 

EQUATIONS 

CANCER RJSK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-d:iy)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE"" (INTAKE.INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION .. 

INTAKE-DERl)-1AL= 

CS x IRx Fl xCFx EFx ED 

BW x AT xJ65 dllys/yr 

CS,: SA xSAFx AExCFx EFx ED 

BW x ATx 365 ilays/yr 

3/14/002:11 PM 



RES-SSZI 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

•. :.:J.:::J.:.~oM~OllN~: •.•. :.: .•. :.:.U.:CQNt::;~ioN···•···•t!~~f·········~~~:E~~·······:~;:1l•······;,!:%::to,:ze2l:·•·•~::G~~~~······'~i.i0:s~··········•[££!~•······"i~:', 
Arsenic I 2ij 4.2E-06 j 0.03j 5.9E-071 1.5E+00 I l.6E+00 I 6.]E-06 I 9.4E-07 j 7.3E-06 j 100.00% 

\lil/l:!:l:l:\:\SOfy!fil~~XfAN¢~~i~~tl\!il /:~~'M: :;,;::,:~~q~:1:;:::;:;,;:;::o.liill~' 

NONCARCINOGENIC EFFECTS 

····••t'QM?OU~o:rnmm:w•:•:~QNC1~!:
110" t~E: t!!flgf :~!£:~, ;::::1,,w~SNC"~:::~,:• i~1i ~$!;,· • ';::£:~' n~~]t'. 

Arsenic 21 l.2E-05 

Chromium 27 l.6E-05 

Iron 16.400 9.6E-03 

Manganese 481 2.8E-04 

VPH 

C9-Cl 2 Alipllatics 

I "I 
1.9E-05 I 

C9-CJ O Aromatics 23 l.4E-05 

EPH 

0.03 

ND 
ND 
ND 

0.17 

0.17 

l.7E-06 

l.5E-05 

I.I E-05 

3.0E-04 2.9E-04 

3.0E-03 ND 
ND ND 

7.IE-02 ND 

6.0E-01 5.SE-01 

3.0E-02 2.7E-02 

Cl9-C36 Aliphalics 5,680 3.3E-03 0.17 2.6E-03 6.0E+00 5.5E+00 

4.JE-02 

5.JE-03 

4.0E-03 

3.1 E-05 

4.SE-04 

4.5E-04 
5.6E-04 

5.9E-03 

2.7E-05 

3.9E-04 

3.9E-04 
4.8E-04 

4.7E-02 

5.3E-03 

4.0E-03 

5.SE-05 

8.4E-04 

8.SE-04 
l.0E-03 

C9-Cl8 Alipliatics I 4651 2.7E-04 I 0.171 2.2E-041 6.0E-01 I 5.SE-01 

Cl l-C22 Aromatics 1770 l.0E-03 0.17 8.2E-04 3.0E-02 2.7E-02 I 3.SE-02 I 3.0E-02 I 6.5E-02 

.::n.:;: , ::.:: , :.:;: :; : . .:; ./.'.~ ... :::,; ; , , ; ; , ; ;;,;;; , , , ,;,;,,u ; , ; : ;;;u; ; , ;~;~'' ; : ; ; , ; ; ;:; ~~sur-roo;,.Rv,n~ulW,NP4: :;:;:;,;,;,;,;,u,,;; ;;:;;:;,J):o~;i::,,,,,,:,::: ::;;:,;,;:; ,R,o• r;:;:;:::::::;::::0,1: 1 

q:/w9-gvt/;,--~ldeves/aoc57/hhrafinal/spread/area2incl/res-ss2i ' 

37,90% 

4.26% 

3.21% 

0.05% 

0.68% 

0.68% 
0.83% 

52.39% 

31'"'"1)02:11 PM 



RES-SSZI 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND lJSE- ADULT RESIDENT 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

_ ·; -~ · r r r; :: ; :: ~- ~ ·• ·r ~- #Ai{j{~m.Ttti:: ::::: ~ :; ·; ····: •• • • • :: ::: ::: :: • ~ • •• ~svMn◊t:=:; :::::::::::~1tluE~ .:: • · n · ~ ·; ·r r; ON"iis: • ·r n ·• · _ 

CONCENTRATION SOIL'"' cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Ca!cul:u~d 

CONCENTRATION AIR VOLATILES CM Calculaml 

VOLATILIZATION FACTORu VF C.1lculntcd 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RATE lhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET B 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER AT ''I NONCANCER AT 24 

Notes: * Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 
0 Vo1ntilization factor used only for volatile chemicals of potential concern. 

For noncarcinogcnic e!Tects: AT"' ED 

ND= Value not determined 

q:/w9•gvtlaeddeves/aoc57/hl1rafinal/sprcad/area2ind/res-ss2i 

mg/kg 
mg1m, 

mg1m, 

m'lkg 

uglm' 

m'/hour 

kg 
hours/day 

"'"'""' Y'= 

Y'= -

EQUATIONS 

CANCER RISK= lNTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-da}'H 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE CONCENTRATION (mg/kg-day) 

UffAKE• lNHALATJON- (CAp+ Cai•) x RAF:< lhR :<ET:< EF :< ED 

nw:.: AT:.: 365 d:iy.slyr 

AIR CONCENTRATION rARTICULA TES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES"" CS:< I/VF 

(VF not ca!cubled bceausc there arc no VO Cs scleclcd as CPCs). 

3/16/0010:40 AM 



RES-SSZI 
INHALATION EXPOSURE TO PARTICULATES lN SURFACE SOIL- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECfS 

.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·00,1¥~"0······•·•·•·•·•·•·•·•·••••·••·• 0";lfaio••••••·••••••:::;;•·•·••· •.• •••• :•~:~'.~~~c•~•:,~::iTEs : :;.,#t"~ii" :•:•: •~:1~:~!:~.·.·.·••••"~~~R•·,.:·:·1~~~, 
Arsenic I 211 NAI I 1.6E-08 I J.6E-IO I l.5E+Ol I 2.4E-09 I 22.15% 
Chromium 27 NA 2.0E-08 2.lE-10 4.IE+O\ 8.SE-09 77.85% 

••.•.•.•.•..•.• $(il\Ii\<J;I_RY:<'.'.liN¢~il. R/$1( I. ;::;1t;~f 

NONCARCINOGENIC EFFECTS 

' ' ' ' ' ' ' ' ' 'c~.i,oii~;, ~~tf:,;~;lliW :::,::::: ';::~~ • ' ~~~::~!&i<Ctitt~:~s~;~;~;• ···::.~~~~:,;,~\::::• : '1:::!:;::n•:::•,;=~~~:•rn :w~~1:f, ' 

Arsenic 21 NA l.6E-08 4.7E-JO ND 
Chromium 27 

NAI 

I 

2.0E-08 I 6.lE-10 I 2.9E·05 f 2.IE-05 f 2.63% 
Iron 16,400 NA 1.2E-05 3.7E-07 ND 
Manganese 481 NA 3.6E-07 1.1 E-08 l.4E-05 I 7.7E-04 I 97.11% 
VPH 
C9-Cl2 Aliphatics 32 NA 2.4E-08 7.2E-10 I 5.7E-OI I l.3E-09 I 0.00016% 
C9-CIO Aromatics 23 NA l.7E-08 5.2E-IO I.7E-02 3.0E-08 0.0038% 
EPH 
C9-CJ8 Aliphatics 465 NA 3.SE-07 1.0E-08 5.7E-OJ I I.SE-OS I 0.0023% 
C 19-C36 Aliphatics 5680 NA 4.JE-06 1.3E-07 ND 
CI I-C22 Aromatics 1,770 NA I.JE-06 4.0E-08 2.0E-02 2.0E-06 0.25% 

:•$\iMMMY'.liNMllifiN~¢~•:i•••• '~:/p\j,'·' ,.,.,.,.,.,.,.,:, 

q:/w9-gy- • - '1cvcs/aoc57/hhrafinaVspread/arca2ind/res-ss2i .? 3/Jfi!OOJ0:40 AM 



Rl!:S·SS21 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- R!\lE 

UNRESTRICTED LAND USE· CHlLD RESlDENT (1 TO 6 YEARS) 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

14•Mar-OO 

EXPOSURE PARAMETERS 

,:;;, ,:, ,:,rA*M~fii~ ,:,:, ' • • ·:· ,, '.&Y~!.!lQUU ' ' '-' ;;_;_,Y.%'-'~'-'-" '-" ,_,J!NJr~' '-' 
CONCENTRATION SOIL cs Sec B!!low• 

INGESTION RATE IR 200 

FRACTION INGESTED FI 100% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXrOSED SA 2,045 

CONVERSION FACTOR CF 0.000001 

BODYWEJGIIT BW " EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

AVERAGING TIME 

CANCER I AT 

NONCANCER AT 

DERMAL ABSORPTION AE 

70 

6 

Chemical-specific 

EFFICIENCY 

Notes: 

Fornoncnrcinogenic effects: AT"' ED 

T11e dermal absorption efficiency is from the Risk Assessment Guidance for Superfund Volume l: 
Human Health Evaluation M:inual Supplemental Guid:ince Dermal Risk Assessment. 1998. 

•The lesser of the 95 % upper confidence limit (UCL) & rmximum concemration. 

ND"" Value not detcm1i11cd NE"' Rollie not cvnhl~!CO 

q:/w9-gvVaec/dcve11s/aocS7/1111rafinal/spread/area2ind/res-ss2i 

mg/kg 

mg/day 

1ngfem" 

cm' 

kg/mg 

kg 

day,/,= 

,~" 

l"= 

ye= 

unilless 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR {uig/kg-dayJ-1 

HAZARD QUOTIENT.,_ INTAKE (mg/kg-day} I REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-.INGESTION = 

lNTAKE-.DERl'tfAL= 

5 

CSx !Rx Fl xCFx EFx F.D 

BW x AT x 365 days/yr 

CS x SA x SAF x AE x CFx EF x ED 

BW xAT xJ65 days/yr 

3/14/002:11 PM 



RES-SS21 

lNCIOENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- Rl\·IE 

UNRESTRICTED LAND USE- CHILD RESIDENT (J TO 6 YEARS} 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• Y) :?001,ouNo n: ! ! co~+:;,~;io~ ~;;~T ~:~:;g~ ::;E:i ::,~:~:~to•::;~: a:~C::~~~k &,~!!~~k !:!~ •;;!f I 
Arsenic I 2q 9.9E-06 I oml 3.0E-061 J.SE+oo I L60E+OO I l.5E-05 I 4.8E-06 j 2.0E-05 I 100.00% 

i?l!i~MM~R;)t:GA~C:ERW~l\tn :(Jif~Si : .: . : .:w.o& .1 :. :. : .: . : . :.:;it,))s: 

NONCARCINOGENIC EFFECTS 

··.L~~~.~~·~~UN~;,•:•.•;· ••• ::·.~Q.~~!J;~n.o(·•:··\~~l~~,i·•····••~!~:E~v;····,,~~¾:,f•···.· .. ;~s:~~NC~~~:':f~:·.· ·;i\it~~···· .••···~1'• ••fil~iM~;:;::1:::£1~~:, 
Arsenic 21 l.2E-04 0.03 

Chromium 27 I.5E-04 ND 

Iron 16,400 9.0E-02 ND 
Manganese 481 2.6E-03 ND 
VPH 

C9-C12 Aliphatics 

I 
321 I.SE-041 0.17 

C9-CIO Aromatics 23 1.3E-04 0.17 

EPH 
C9-Cl8 Aliplmtics 

I 
4651 

2.SE-031 0.17 

CI9-C36 Aliphatics 5,680 3.IE-02 0.17 
CJ J-C22 Aromatics 1770 9.7E-03 0.17 

q:/w9-1,rv1l~-~ldevens/aoc57 /hhrafinal/spread/arca2ind/rcs-ss2i 

3.SE-05 

3.0E-04 

2.2E-04 

4.4E-03 

3.0E-04 

3.0E-03 

ND 
7.IE-02 

6.0E-01 

3.0E-02 

6.0E-01 

5.4E-021 6.0E+OO 
1.7E-02 3.0E-02 

•••sllim<iAily,i/Xii®))it@ 

6 

2.9E-04 

ND 
ND 
ND 

5.5E-OI 

2.7E-02 

3.SE-01 

4.9E-02 

3.7E-02 

2.9E-04 

4.2E-03 

5.5E-01 I 4.2E-03 
5.SE+OO 5.2E-03 
2.7E-02 3.2£-01 

•,,., .... ·.····•~.,. 

J.2E-OJ 

5.SE-04 

8.JE-03 

8.JE-03 
9.SE-03 
6.2E-Ol 

•···· \l 

5.IE-01 

4.9E-02 

3.7E-02 

8.SE-04 

1.2E-02 

l.2E~02 

I.SE-02 
9.SE-01 

'""·'~ 

31.98% 

3.12% 

2.35% 

0.05% 

0.78% 

0.78% 
0.95% 

59.98% 

3/JA(002: 11 PM 



RES-SSZI 
INHALATION EXPOSlJRF.TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND USE - CHILD RESIDENT (1 TO 6 YEARS} 

AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.nj;/nj;HHl;Hj~lil;~PARA:ME.TER;HHlj~~\~jnn;l~n~;~in~;1;j;i~nnsvMnoVnH1~nn1g'.:YALU&;/Hi;//Htitfl'I'.S:i.l.l.Ll.l. 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Caku!awd 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RATE IhR 0.31 

BODYWEIGHT BW 15 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 

I 
:01 NONCANCER AT 

Notes: • Soil concentration used is the lesser of the 95 '¼ upper confidence limit {UCL) & maximum concentration 
0 Volatilization factor used only for volatile chemicals of potential concern. 

For nom:ardnogcn[e effects: AT= ED 

ND= Value not detennincd 

CARCINOGENIC EFFECTS 

q:/w9~gvt/aec/devens/aoc57/hhrafinal/sprcad/arca2ind/rcs-ss2i 

mg/kg 

mg/m' 

mg/m' 

m'~g 

,glm' 

m'lhour 

kg 

hours/day 

days/year 

,,= 

"'= x;_= 

EQUATIONS 

CANCER RISK"' INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT"" INTAKE (mg/kg-da3') / REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE~ INHALATION= (CAp +Cuvj x RAF x lhR x ET x EFx ED 

BW x ATx365 duys/yr 

AIR CONCENTRATION PARTICULATES =CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x I/VF 

(VF not ealeulared because there are no VOCs selee1cd as CPCs). 

3/16/00 I 0:40 AM 



RES-SSZI 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL - RME 
UNRESTRICTED LAND USE- CHILD RESlDENT {t TO 6 YEARS) 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

JU U U: U u:~oM,OUN~u U UJUJ: u: U ".°"~:.:,·n~N j;,} 'i:.~:~!d&t£~'t~~~r:~~ES :~.:'.~,,· ~:~!!'" ~~~~ 1!E":; 
Arsenic 21 NA 1.6E-OS 9.36-11 1.SE+OI 1.46-09 22.15% 
Chromium 27 NA 2.0E-08 1.26-10 4.IE+Ol 4.96-09 77.85% 

lili\\l$P~MA:1Wi¢AN¢~Wlrtl$t!i\1 ,·,~;,;.~n.·.·····,,,· 

NONCARCINOGENIC EFFECTS 

•.• ! •.•.• : •·•·•·•·• j····•····· dtlit~°:~~~···•j·············· :······ •• co~~!:iios ••••••••• ;Jt,; •·•·•· : ••. :::. :•~~:'.~~o•c<t•-r-;~'.~:f'""; '. ;:::~:f ··········::::!~~:• ••••••••• Qt:r~r··· s~!~f s· 
Arsenic 21 NA l.6E-08 I l.lE-091 NOi 
Chromium 27 NA 2.0E-08 l.4E-09 2.9E-05 I 4.86-05 I 2.63% 
Iron 16,400 NA 
Manganese 481 
VPH 
C9-C12 Aliphatics 
C9-CIO Aromatics 
EPH 
C9-Cl8 Aliphatics 
CI9-C36 Aliphatics 
Cl 1-C22 Aromatics 

q:Av9-gvtf;,,,,./devens/aoc57/11hrafinal/spread/area2ind/res-ss2i 

32 
23 

465 
5680 

1,770 

NA 

NA 
NA 

NA 
NA 
NA 

1.2E-05 
3.6E-07 

2.4E-08 
l.7E-OS 

3.SE-07 
4.JE-06 
t.3E-06 

., 

8.4E-07 
2.SE-08 1.4E-05 I .BE-03 97.11% 

1.GE-09 5.7E-01 2.9E-09 0.00016% 
l.2E-09 1.7E-02 7.0E-08 0.0038% 

2.4E-08 5.7E-Ol 4.2E-08 0.0023% 
2.9E-07 ND 
9.IE-08 2.0E-02 4.6E-06 I 0.25% 

:JS1)MM;\l<M'RAZMl)'.1Nl)ili<:''H: ••• ,.,.lli!iAA 

3/JflOOJ 0:40 AM 



Rl:l;.:i-SB2I 

INCIDENTAL INGESTION OF AND DERl\"lAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

03-Fcb-00 

August 1992 

EXPOSURE PARAMETERS 

u u_,_,, :•A!l;\M!l,T.eK:.'.: : : :.,.:.:.:.:.,.srM!iP4:.:.:.u.u :.: ,Y.4!.lw.:.:.u.,.u_, \iN!riv .. 1 

CONCENTRATION SOIL cs See Below* 

INGESTION RATE IR 100 

FRACTION INGESTED FI 100% 

SOIL ADHERENCE FACTOR SAF 0.08 

SURFACE AREA EXPOSED SA 5,800 

CONVERSION FACTOR CF 0 000001 

BODYWEIGHT B\V 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 24 

DER.'HAL ABSORPTION AE Chemical-sp:::eific 
EFFICIENCY 

Notes: 

For noncarcinogenic effects: AT"" ED 

T11e dcimal absorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 
Human H~!!b Evalu~tion Manual Supplemental Guidance Dermal Risk Assessment, 1998. 

•The lesser of the 95 % upper confident~ limit (UCL) & niaximum oonccnm:ition. 

ND"' Value not dcicm1ined NE" Route not evalualcd 

q:/w9-gvUacc/Jcvcs/aoc57/hhrali11al/spread/arca2ind/Res-sb2i, ADRES-S821~fNG 

mg/kg 

mg/d,y 

mg/cm' 

cm' 
kg/mg 

kg 
days/year 

Y= 

ye= 

yeas 

unit less 

EQUATIONS 

CANCER RISK a. INTAKE (mg/kg-day) x CANCER SLOPE MCTOR {mg/kg•day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERJ1,1AL) 

INTAKE-INGESTfON"" 

INTAKE-DERMAL= 

CSX IR x FIX CF x EFx ED 

BW x ATx36S days/yr 

CS x SA x SAF x AE x CFx EF x ED 

BW xAT x 365 days/yr 

2/3/002:03 PM 



RES-SBZI 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA Z INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

•••••• ··:~o,i;QUN~ ~ :·················~~~~;:;;~~·······:~E1;r········ {;.?2:.;·.·.•·,·,!;;1~.·:···:~::.!:;::·~:::.ti:··•c;r~:~!K········c~:t~k············::f ~ ••• '!;;:'! 
Arsenic I 9.871 2.0E-06 j 0.03j 2.SE-071 1.5E+OO I l.60E+OO I 3.0E-06 I 4.4E-07 I 3.4E-06 I 100.00% 

•••e•e•ffmnmn,oum;i.n,yc,;,i"'c1in,ms"• ·H•••••••·•••••Wti~•I•• •••••uu•••••@~"•i> \$.~~t 

NONCARCINOGENIC EFFECTS 

•.•.•.•······'::::coMeOUND:::::m:m:::::coNc£:::r;~········a~L1;7•········t;*Ece·•······.::1;········;,,~;!,itN~~:~!;:;;'.········~~~!:•········· ~1wr£:•·············:;;t·:·:··:;~;r·· 
Arsenic 9.87 5.SE-06 0.03 8.IE-07 3.0E-04 2.9E-04 l.9E-02 2.SE-03 2.2E-D2 87.70% 

ND Irou I 80801 4.7E-03 

Manganese 231 L4E-04 ND 

ND ND 

7.IE-02 4.JE-03 1.9E-03 O.OE+OO 1.9E-03 7.58% 
VPH 

C9-Cl2 Aliphatics 

I 0.571 3.JE-07 

C9-CIO Aromatics 0.41 2.4E-07 

0.17 2.6E-07 

0.17 I.9E-07 

6.0E-01 5.5E-01 5.6E-07 4.SE-07 l.OE-06 0.004% 

3.0E-02 2.7E-02 8.0E-06 7.0E-06 I.SE-OS 0.06% 
EPH 

C9-Cl8 Aliphatics 

I 
8.21 

4.SE-06 
CI9-C36 Aliphatics w• 5.9E-05 

CI l-C22 Aromatics 31 I.SE-05 

0.17 3.SE-06 
0.17 4.7E-OS 
0.17 L4E-05 

6.0E-01 5.SE-01 8.0E-06 6.9E-06 1.SE-05 0.06% 
6.0E+OO 5.5E+OO 9.9E-06 8.SE-06 I.SE-OS 0.07% 
3.0E-02 2.7E..02 6.IE-04 5.JE-04 1.IE-03 4.52% 

~.,., ... ,.,c_§!!M/ilMWIM4\\'11i<\l4: • •~."I .... ·•· ,&n; I.U.•.•.•.•.u.•.•.•.im!,J .. . • U •·.!illl 

q:lw9-gv11~~-1r1eves/aoc57/h11rafinaVspread/area2ind/Res-sb2i, ADRES-SB2I-ING ' '.)rllfJQ2:03 PM 



RES-5B21 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND llSE-ADUL T RESIDENT 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

;;; i ; PARAME,.EI~, ; ; ' ; i ; ; ; ; ; ; ; S;MBOL : : ; ' ; ; VAL~E 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Cnkulated 

VOLATILIZATION FACTOR** VF Cnlculated 
PARTICULATE EMISSIONS FACTOR PEF 1.32E+09 

INHALATION RATE lhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET ' EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED " RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 24 

Notes: • Soil conccntrntion used is the lesser oft he 95 % upper conftdcnee limit (UCL) & maximum coneentrntion 
0 volatili:z:ation factor used only for volatile chemicals ofpou:ntia! conccm. 

For noncnrcinogenic effects: AT= ED 

ND= Value uot detemtined 

q:/w9-gvt/accldevcslnoc57/11hrafinal/spread/nrea2ind/Rcs-sb2i, ADRES-SB2l-INH 

iOOi'i's,; 
mg/kg 

mgfm' 

mg/m' 

m'/kg 

,g/m' 

m'lhour 

kg 

homxlday 

days/year 

,,= 

,,= 
1-ears 

EQUATIONS 

CANCER RISK= INTAKE {IQg/kg•day) x CANCER SLOPE FACTOR {mg/kg•day}-1 

HAZARD QUOTIENT"' INTAKE {mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg-day) 

L"iTAKE- INHALATION "'{CAp + c~v) X RAF X lhR X ET X EFx ED 

BW x AT x365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x l/PEF 

AIR CONCENTRATION VOLATILES= CS x I/VF 

(VF not cnlculaled bea.use !here are no VO Cs selected ns CPCs). 

2/3/00 I :39 PM 



RES-SB2l 
INHALATION EXPOSllRETO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE-AOUL T RESIDENT 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

b !i\,it#ni/,§~J,m::i:im•:;:: •••.. ·.~~~i~~J~'~'?~··· ; ..•. ··;;~::. :··.•.:· : ~r,;;'E~~~c~~~:.~~l~' ;;::::~~£~f; :•· .'~!;~t~~0;~'::. ::~~~:::::~~~!tTu 
Arsenic 9.871 NA] I 7.SE-09 I 7.6E-l 1 I I.SE+0J I 1.lE-09 I 100.00% 

•.•. •.' ':ilQJl'll\i:Ai;yJ;M<Q~l.\;IlJ~K .r .. ' ... ... i.I',;OR. I 
NONCARCINOGENIC EFFECTS 

•• ~~~;~~;;;~· • • • • ·~~~~,!~!~;~ii ; ~::~:.~; ;.~£,~~:•C•Af~:t~b;;~ L!:,;~~ ; ~~!1:~ ; • ;~~~~ t~;l~t 
Ma11gancsc I 
VPH 
C9-Cl2 Aliphatics 

I C9-CI0 Aromatics 
EPH 

C9-Cl8 Aliplmties 

I 

Cl9-C36 Aliphatics 
CJ l-C22 Aromatics 

9.87 NA 7.SE-09 2.2E.IO ND 
8080 NA 6. IE-06 l.SE-07 ND 

231 

0.57 
0.41 

8.2 
JOI 

31 

NA 

NA 
NA 

NA 
NA 
NA 

I.SE-07 

4.3E-10 
3.IE-10 

6.2E-09 
7.7E-08 
2.3E-08 

5.2E-09 J.4E-05 

l.3E-1 l 5.7E-0I 
9.2E-12 1.7E-02 

I.SE-IO 5.7E-01 
2.3E-09 ND 
6.9E-I0 2.0E-02 I 

3.7E-04 

2.2E-11 
5.4E-IO 

3.2E-10 

3.SE-08 I 

.... .. 'Sll;\'11\i:>\IlS)')I;lcl',i\:MlNP'~~ I ·.·.·:·:qWffi!C 

q:/w9-gvt/a~_c/deves/aoc57/hhrafinaVspread/area2ind/Rcs-sb2i, ADRES-S821-INH _2-

99.99% 

0.000006% 
0.0001% 

0.00009% 

0.009% 

2/3/!)01 :39 PM 



RES-SU21 

INCIOENTAL INGESTION OF ANO DERMAL CONTACT WITH SUBSURFACE SOIL- RM£ 

UNRESTRICTED LAND USE- CHlLD RESIDENT (1 TO 6 YEARS) 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

03-Feb-00 

EXPOSURE PARAMETERS 

U'' P'Ai!i~lloT.~~- .... ~:vM~o,i .... : .. Y.;.;i,,:w ... • ..... 0N1r$,,c, 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 200 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 2,045 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 15 

EXPOSURE FREQUENCY EF 15-0 

EXPOSURE DURATION ED 6 

AVERAGING TIME 

CANCER I AT 

NONCANCER AT 

DERMAL ADSORPTION AE 

70 

6 

Chcmical-speci6c 

EFFICIENCY 

Noles: 
For noncarcinogcnic cffcclS: AT= ED 

TIie demial absoiption c:fficH:ncy is fiom the Risk Assemntnl Guidan,::c for Superfund Volume l: 

Human Health Evaluation Manual Supplemental Guidance Th:ITT1a! Risk Assessment, 1998. 

"The lesser of the 95 % upper .::onlidence limit (UCL) & 111.1,dmum concentration. 

ND"' V:iluc 1101 ddcnnincd NE= RllUIC 1101 e1~.ituated 

q:/w9-gvt/aeddeves/aoc57/hhrafinal/spread/area2i11d/Res-sb2i, CHRES-S821-ING 

mg/kg 

mg/day 

mgl,m' 

om' 

kg/mg 

kg 

days/y= 

y,= 

year,; 

ym 

i.mitlcss 

EQUATIONS 

CANCER RJSK = INTAKE (mg/kg-day) x CA.i'i"CER SLOPE FACTOR (mgfkg-day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-d:iy) I REFERENCE DOSE (mg/kg-d:iy) 

INTAKE., {INTAKE-INGESTION)+ {INTAKE-DERMAL) 

INTAKE-INGESTION"' 

INTAKE--DERl\lAL= 

CSxlRxFlxCFxEFxED 

BW x AT ,:.365 days/yr 

CS x SA x SAF x AE x CF x EF x ED 

BW x AT x36S d:iys/yr 

2/3/002:04 PM 



RES-SH2I 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL - RME 

UNRESTRICTED LAND USE- CHILD RESlDENT (l TO 6 YEARS) 

AOC 57 AREA 2 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

,,.,,¢0,ifouNO·•·•••·•·····•·•·····~~~!~~i~~~··•····•~i~!!~•••···•~~~~S.:W~· ;!~!i:••·• ::,!:;::~~•:1~:,· .. c;c;:,~~K •••••• ·~'"o~~~E··· .·.~·.;,t.E~~•;,;~~~~~ 
Arsenic I 9.871 4.6E-06 j O.G31 !.4E-061 l.5E+00 I i.60E+00 I 7.0E-06 I 2.3E-06 I 9.2E-06 I 100.00% 

:l:!:l:):\:($l!~M~RY::tA~C:~HP{~~~\:r ·••1ll'W :,:,:,:;z."•w1.:.:.:.:.:.:.:s.1tij)n: 
NONCARCINOGENIC EFFECTS 

·················coMfouaf·•·•·•·•·•·•·•·•·•·•e9H~:i~1%N'······,!:!r·····tt:!:~~·······::~e!·•r··\":5;M~";~::~t;)·······~~\!:w········· ~!~~y••·········~f!r·••C~~f 1 
Arsenic 

I 
9.871 5.4E-05 I 0.03 

Iron 8080 4.4E-02 ND 

Manganese 231 l.3E-03 ND 

VPH 

C9-Cl 2 Aliplmtics 

I 0.571 3.IE-061 0.17 

C9-CI 0 Aromatics 0.41 2.2E-06 0.17 

EPH 

C9-CJ8 Aliplmtics 

I 
8.21 4.5E-05 I 0.17 

C19-C36 Aliphatics IO) 5.5E--04 0.17 
Cl l-C22 Aromatics 31 I.7E-04 0.17 

q:/w9-gvt/aec/dcves/aoc57/hhrafinaVspreadfarea2ind/Res-sb2i, CHRES-S821-ING 

1.7E-05 

5.4E-06 

3.9E-06 

7.SE-05 
9.6E-04 
3.0E-04 

3.0E-04 

ND 

7.IE--02 

6.0E-01 

3.0E-02 

6.0E-01 
6.0E+00 
3.0E-02 

2.9E-04 j 1.SE-01 

ND 

4.JE-03 l.8E-02 

5.SE-01 5.2E-06 

2.7E-02 7.5E-05 

5.5E-0l 7.5E-05 
5.5E+00 9.2E-05 
2.7E-02 5.7E-03 

·•·•· $1MMA1<'1'.o'Jiuii1'JND!ll(_. U • U •:J ·•·•··•·•···•9X 

2 

5.7E-02 2.4E-01 87.11% 

O.0E+00 1.SE-02 6.54% 

9.9E-06 1.5E-05 0.006% 

1.4E-04 2.2E-04 0,08% 

l.4E-04 2.2E-04 0.08% 
I.7E-04 2.7E-04 0.10% 
l.lE-02 J.7E-02 6.09% 

~.~·.·~n.·.·.·.·.·.·.·:1';;,• 

7t:uo92:04 PM 



RES-SB.Lt 
INHALATION EXPOSURE TO PARTICULATES TN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE- CHILD RESIDENT {I TO 6 YEARS) 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

r.MiAiil:~#ii. Wiiii<pV Y4ii~ iffitii( 
CONCENTRATION SOIL* cs Seebel01v 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Calculated 

VOLATILIZATION FACTOR*" VF CatcuL:ued 

PARTICULATE EMISSIONS FACTOR PEP l.32E+-09 

INHALATION RATE lhR 0.31 

BODYWEIGHT BW 15 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER AT 
:01 NONCANCER AT 

Noles: • Soi! concentration used Ci the lesser oftltc: 95 % uppcrcontidcncc: limit (UCL) & maximum concentration 
0 volati!ization factor used only for volatile chemi~ ofpo1ential concern. 

For nonearcinogcnic effects: AT"' ED 

ND= Vnluc: not dc1em1incd 

CARCINOGENIC EFFECTS 

q:/w9-b,vt/aeddevcs/aoc57/hl1rafinal/spread/arca2ind/Res-sb2i, CHRES-SB21-INH 

mg/kg 

111gfm' 

mg/m' 

m'/kg 

,glm' 

m'lhour 

kg 

hours/day 

days/year --~ars 

EQUATIONS 

CANCER RISK"" INTAKE (mg/ki;•day} x CANCER SLOPE FACTOR {111g/kg-day)-1 

HAZARD QUOTIENT= INTAKE {mg/kg-day) I REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION- (CAp +Cav) x RAFx 111R x ET x EF x ED 

BW x AT x365 days/yr 

AlR CONCENTRATION PARTICULATES .,.CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

(VF not calculated because there uc: no VO Cs selected as CPCs). 

2/3/00 I :39 PM 



RES-SB2I 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOlL- RIVIE 
UNRESTRICTED LAND USE- CHILD RESIDENT {l TO 6 YEARS) 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

• ·•· ··i~~~~~··• ··.·•·•••··•··•·•·•··••···••·"~~"1,:~1~··.·•·••• ::.~::m:, .•.... ····~~1f:~~:-N.tt~~~~:~:~~:[~':::~::i:.~~••••···~~:E\~:io~~·••···•.<:~1i:~·•···•:~~~~~": 
Arsenic 9.871 NAI I 7.SE-09 f 4.4E-11 I l.5E+Ol j 6.SE-10 I 100.00% 

•. •.· $lil\'iii1;xa.\h'.:A).KiiR.•iUsK;j• •·•.·.·.1ll,W!.·•· 

NONCARCINOGENIC EFFECTS 

•• WMPOVND.J.!JJ.J.J.J:.:.::.:.·.··:·•q~~i:~i:n~N ; ••••• •···:1:~.;.····: :.:u;:;;~::M~":.~:,f ~;~· n:::!~~£~~: :n::;}:!~:;~nrnHQ~!~:m,:,~~!~~. 
A<seni, I 9.871 NAI I 7.SE-091 5.IE-10 j NDI I 
Iron 
Manganese 
VPH 
C9-Cl2 Aliphatics 
C9-Cl O Aromatics 
EPH 
C9-Cl8 Alipliatics 
Ci9-C36 Aliphatics 
Ci I-C22 Aromatics 

8080 
231 

0.57 
0.41 

8.21 
IOI 

31 

q:/w9-gvt/ar.c/deves/aoc57/hhrafinaVspread/arca2ind/Res-sb2i, CHRES-SB2l-JNH 

NA 6.IE-06 

NA I.BE-07 

NA 4.3E-10 
NA 3.tE-10 

NA 6.2E-09 
NA 7.7£-08 

NA 2.3£-08 

2 

4.2E-07 ND 
l.2E-08 l.4E-05 8.SE-04 

2.9E-11 5.7£-01 5.IE-11 
2.IE-11 l.7E-02 1.2E-09 

4.2E-10 5.7E-01 7.4E-10 
5.2E-09 ND 
I.6£-09 2.0E-02 8.0E-08 

•ii!ili'iMMYiliiili1;;,,w•i1'!1},;,;;J "?/••••o:oMj, 

99.99% 

0.000006% 
0.0001% 

0.00009% 

0.009% 

2/3/001:39 PM -, 



RES-GW21 
JNGESfJON OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES)- RME 
UNRESTRICTED LAND USE- ADULT RESIDENT 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

;:;:;:;:;:;::::::::eA.Ul'ifETl:W.-.:.:.:.:.:::::::::::::::::.,s~tnov,::;:; ;:;:::::;VAU.iF-- ::::::::::::UNJ'fS~-:·:, 
CONCENTRATION WATER 

INGESTION RATE 

BODYWEIGHT 

CONVERSION FACTOR 

E.XPOSUREFREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

Notes: 

CANCER 
NONCANCER 

For nonc.irdnogenic crr«is: AT= ED 

cw 
lR 

BW 

CF 

EF 

ED 

AT I AT 

chcrnit.il-sp«ilic ugl!ilCT 

' lilas/d.iy 

70 kg 

0.001 mg/" 
350 lbys/yc:;,r 

JO "'" 
70 I "'" 
JO "'" 

I 
CANCER RISK- INT AKE {ml(/kg-day) x CANCER SL.OPE FACTOR {mglkg-day}-1 

HAZARD QUOlTIENT=- INTAKE (mg/kg-day}/ REFERENCE DOSE {mg/kg-day) 

I INTAKE., CWxlRxEFlEDxCF 

OW x AT xJ65 days/year 

q-Jw9-gvt/acc/devens/aoc57/hhrafinal/spread/arca2ind/resgw2i Page I 3/14/004:13 PM 



RES-GW2I 
INGESTION OF GROUNDWATER AS DRINKING WATER (UN!l'ILTERED 8Ai'l'1PLES)- R.ME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 2 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:m:.::: :·:::"'~'0µ""::.::::.: rn·::: coo;i~~''0"::·:·, :·::: ""'" ::.:: :·i;E;; ::.:::.:: :7:tl~Jt~t: •. uu... ";:.G?~f:, u: 'I 
No C~rclnoi:uikCPCs 

:~!11:TN~~~-S~~1~s.11-::: ~-~; 

NONCARCINOGENIC EFFECTS 

:,,/\/,:.:.: ... '. tu>JPOU•~~•··j·j·j·:·:·:·:·:·j··~~~c~~!:;;~~••·•·•·••·•·•••"·•·•••••·i~~;!i' ••·.·.••·•·••~£?!:•·•·•·•·•·•·•·•·•·•~·•·•·•·• ;;a:.: ;. ········' 
Aluminum 

l\l:mganesc 

q:/w9-gvl/aec/devens/aoc57/hhrafinal/spread/area2ind/resgw2i 

204 lug/L'.Ltr 
! 77 ug/L1lcr 

5.6E.03 

4.8E·03 

.-·- -?tb'tlCO~tARJY@DJtX:-_ ·:·:::: 

Page2 

l.OEt-00 

2.4E-02 

5.6f.03 

2.oE.01 

c',14 

3/11/904:13 PM 



RECCH-SS2R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL - R!\'IE 

CURRENT/FUTURE RECREATIONAL CHJLD (6 TO 16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-OO 

EXPOSURE PARAMETERS 

i!Hifi' ·, i ,;;..,:RAM~tiM •••••• ,·,·,·,:#M1iOL •.. : n !T'vALUE:!:]':c:,:;:c}'i:mns,,) ' 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RATE IR JOO 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 3,S50 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 38 

EXPOSURE FREQUENCY EF 52 

EXPOSURE DURATION ED II 

AVERAGING TIME 

CANCER I AT 

NONCANCER AT 

DERMAL ABSORPTION AE 

70 

II 

Chemkal-specific 

EFFICIENCY 

Notes: 

For noncarcinogc:nic effects: AT"' ED 
The dermal absorption efficiency is from the Risk Assessment Guidance: for Supcrfimd Volume I: 

Human Heallh Evaluation Manual Supplemental Guidance Dcnnal Risk Assessment, 1998. 

•nie lesser ofth<: 95 % upper confidence limit (UCL) & maximum concentration. 

ND= Value not dclc1mincd 

q:/w9-gvt/acchlevcns/aoc57/hhrafinaVsprcad/arca2-rcdrccch-ss2r 

mg/kg 
mgld.y 

mg/cm' 

,m' 

kg/mg 

kg 
dayslye:ir 

y,= 

y,cae 

"'" unitless 

EQUATIONS 

CANCER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-l 

HAZARD QUOTIENT"' INTAKE (mg/kg-1fay) / REFERENCE DOSE (mg/kg-d11y) 

INTAKE .. (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION~ 

INTAKE-DERMAL"" 

CSx IRxFI xCFx EFx t::O 

BW x ATxJ65 days/)"r 

CS x SA x SAF :t AE x CFx EFx ED 

BW xAT xJ65 days/yr 

3/14/002:26 PM 



RECCH-SSZR 

INCIDENTAL INGESTION OF ANO DERJ\;JAL CONTACT WITH SllRFACESOIL. RME 

CURRENT/FUTURE RECREATIONAL CHILD (6 TO 16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:co;,~ovNd • 2<l~~.~¼~~ : ::!~;~ : ~~?:!{:: ;!:~:~, ;,!~;::@•::l;{'. ~f:c~~~~ ~~~;~sK c1f:k "'~!!~f-
Arsenic I 47.91 2.8E-06 I 0.031 3.3E-06 I J.5E+OO I 1.60£-,·00 I 4.2E-06 I 5.2E-06 
Aroclor-1260 3.6 2. JE-07 0.14 1.1 E-06 2.0E+OO 2.50E+OO 4.2E-07 2.9E-06 

••.•. ·;· ,·' ·,. ,·,. ,· ' •.•.•.•. ·; • '·,·,. '.'.' .• Sil~MAitv'CANC1'1lJ\J;s;tV q-; · ;·; · ;·. ·; · ;st:9~; 1 ·. ·; ,;,;;;,;~tj~:[ 

NONCARCINOGENIC EFFECTS 

9.4E-06 
3.3E-06 

74.22% 
25.78% 

.,l}~;J/~Y·'''· 

·········•·u•·COMeou,.,:: .•. ·.·•m••m•:.~QNil;~N·········:E~T·········i~E;i······.;~fl······~~~EN@;::;,~~:········i~tt~~············~r~r~;··········~~tE;~·····,,:;rr •. 
Arsenic 47.9 I.SE-05 O.D3 2.IE-05 3.0E-04 2.9E-04 6.0E-02 7.2E-02 J.JE-01 16.91% 

Iron 

I 

79201 
3.0E-03 

Manganese 273 1.0E-04 

Aroclor-1260 3.6 J.JE-06 

VPH 

C9-CJ2 Aliphatics I ''I 7.9E-06 

C9-CIO Aromatics 17 6.4E-06 

EPH 

C9-Cl 8 Aliphatics 

I '"I 
l.lE-04 

Cl 9-C36 Aliphatics 3640 1.4E--03 
Cl J-C22 Aromatics 1.130 4.2E-04 

q:/w9-gvt/aec/devens/aoc57 /hhra final/spread/area2-rec/recch-ss2r 

ND N D 
ND 

0.14 

0.17 

0.17 

0.17 

0.17 
0.17 

7.IE-02 

7.JE-06 '.LOE-05 

5.2E-05 6.0E-01 

4.2E-05 3.0E-02 

7.JE-04 6.0E-01 

8.9E-03 6.0E+OO 
2.8E-03 3.0E-02 

:\\\:\iS:l!M:6-'.li\:~1.i~Z~~p;~~»JD!liH 

2 

ND 

J.6E-05 

5.SE-01 

2.7E-02 

5.5E-01 

5.5E+OO 
2.7E-02 

l.4E-03 

6.7E-02 

l.JE-05 

2.lE-04 

l.9E-04 

2.JE-04 
l.4E-02 

;:i);~:i::::::: 

1.4E-03 

4.SE·Ol 5.2E-01 

9.4E-05 l.lE-04 

l.5E-03 1.SE-03 

1.JE-03 l.5E-03 

1.6E-03 l.9E-03 
LOE-01 l.2E-OI 

;;;;;;p;~;I;; ;;;,;;;;;;;;;;~¥ 

0.19% 

67.20% 

0.01% 

0.23% 

0.20% 

0.24% 
15.03% 

3(1.4(002:26 PM 



Ri<..'t...CH-SD2R 

INCIDENTAL INGESTION OF AND DERl\.'lAL CONTACT WITH SEDII\-IENT - RME 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

.... U.i.i.'?'Ali,(!i'i~'.i'~K .. ·'· .u.:.:.:.,.,.~Y!IWQ4 ... U.U, ,:v.Aww.U.U.U.'.'.0N/'.F$C.i.i.l 
CONCENTRATION SEDIMENT cs See Below• 

JNGESTION RATE IR " FRACTION JNGESTED Fl IOO% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 3,850 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT B\V 3S 

EXPOSURE FREQUENCY EF 52 

EXPOSURE DURATION ED II 

AVERAGING TJME 

CANCER I AT 
NONCANCER AT 

DERJ\1AL ABSORPTION AE 

70 

II 

Chemical-sped fie 

EFFICIENCY 

Notes: 

For noncardnogenic cffci::ts: AT"' ED 
111c dermal absoll)tion efficiency is from the Risk Assessment Guidanci:: for Superfund Volume I: 

Human Hea!th Evaluation Manu~l Supplemental Guidance Denna! Risk Assessment, 1998. 

•The lesser of the 95 % upper confidence limit (UCL) & maximum concentration. 

ND., Va!uc no1 de1em1incd 

q:/w9-gvtlaec/devenslaoc57nUuafitmVsprcad/sd 

mg/kg 

mg/day 

mgl,m' 

,m' 

kg/mg 

kg 

days/year 

""' 
""" ye= 

unit less 

EQUATIONS 

CANCER RISK .. INTAKE (mg/kg-d11y} x CANCER SLOPE FACTOR {mglkg-day)-1 

HAZARD QUOTIENT"' INTAKE (mg/kg-day} I REFERENCE DOSE (mg/kg-day) 

INTAKE"' (lNTAKE-INGESTIONJ + {INTAKE-DERMAL) 

lNTAKE-INGESTION., 

INTAKE-DERMAL= 

CSx!RtFlxCF:i:EFtED 

BW x AT xJ65 days/yr 

CS x SA xSAF t AE x CF x EFx ED 

BW x AT xJ65 d:iys/3•r 

3/14/002:03 PM 



RECCH-SDZR 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SEDIJ\"1ENT- RME 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::,:·~·~OMMI/NO:.!.!.!.!.!iJ.:::t0:;~,:~dN:.!.i:.:.~:E~~!!J::·:~r-~:Egi·•,·!·!,~!fz~~··l:,,!:z;::t~•::!~,!!.e;:G~~~K.!U.!
0

~::lf"!!!u•.•2:f~~~:•···i~~I 
Arsenic 

Lead 
Dicldrin 

NONCARCINOGENIC EFFECTS 

220 
410 

0.046 

3.2E-06 
6.0E-06 
6.8E-IO 

0.Q3 

ND 
ND 

I.SE-05 
O.OE+OO 
O.OE+OO 

l .SE+OO 
ND 

J.6E+OI 

l.6E+OO 
ND 
ND 

4.9E-06 

J.JE-08 

2.4E-05 2.9E-05 

I.IE-08 

:•:•:•:,:,:,,,,,,,,,,,,,····--·,·:,:•:,:,:,:,:,,,:,:,·,- ·:·:·:·,·:,:•:•:,:•:•:,:,:,,,:,:,:sSD~iNlAfoYtANCERIHSK''H·;:;:; ,:,:,·;;.Ii MF. ---·,·,·:· • llios ·r,·:· ·:· ·,· ,3i,:j,s,., 

99.96% 
0.00% 

0.038% 

!!!mrnmm:::"0
"'0\JN°:!m!mm·:rnm:co:;;+M~:·:·:·:·!·!:l~~~)!1·!·:·:·:~~=E::·:::·::,:!f&~,·,·:,!!!1{m%;:ti<GE'.;~~:t~.,m,:·:~1=::~:!:!m:;·~D~"E~":·:·:·:·:·:·:o::,:rn::~!~~i 

Aluminum 15,900 1.SE-03 ND I.OE+OO ND l.SE-03 l.SE-03 0.21% 

Arsenic 220 2.IE-05 O.QJ 9.SE-05 3.0E-04 2.9E-04 6.9E-02 3.3E-Ol 4.0£..01 56.36% 2.IE-05 I 

4.6E-06 I ND -·-~·· .. -··· 1 . . NDi j 3.0E-03 I 7.SE-05 I 1.SE-03 I O.OE+OO j I.SE-03 I 0.22% 

ND Iron I 304001 2.BE-03 I • ·-' • ·-

Lead 

Manganese 

Dicldrin 

Total Petroleum Hydrocarbons 

q:/w9-gvtJ;,~~,dcvens/aoc57/hhrafinaUspread/sd 

410 

3940 

0,046 

3200 

3.SE-05 ND 
3.7E-04 ND 
4.3E-09 ND 
3.0E-04 0.17 7.9E-03 

ND 
7.IE-02 

5.0E-05 

3.0E-02 

ND 
4.3E*03 

ND 
2.7E-D2 

----· ,,,,,,,:,;,:,,,;,:,,,,,,,,,,,,,,,,,s;su,1MiU1,\<,1fo.:,;Ml>'1r<ntx,,,,,,,,,,,;,. 

2 

S.2E-03 

8.6E-OS 

1.0E-02 

'''"°'',,&.1 

0,0E+OO 

2.9E-Ol 

5.2E*03 

8.6E-OS 

3.0E-01 

.llAL j)', 

0.74% 

0.012% 

42.68% 

3/14/002:03 PM 



RECCH-SW2R 

INCIDENTAL INGESTION OF' AND DERMAL CONTACT WJTH SURFACE WATER- RME 

CURRENT/FUTURE RECREATIONAL CHILO {6-16 YEARS} 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

EXPOSURE PARAMETERS 

·,:u ''i'(i'l'.Ai<kME'fcllR :iii} ii: i'' ,,svMB◊Vi'i':ii i: ':YAW~} i' iUi'iuNITS,; ii 
CONCENTRATION WATER 

INGESTION RATE. 

SURFACE AREA EXPOSED 

CONVERSION FACTOR 

BODYWEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

A YERAGING TIME 

CANCER 

NONCANCER 

PERMEABILITY COEFFICIENT 

Notes: 

for noncan:inogenic cffi:cts: AT .. ED 

ND- Value not dc1cmtincd 

q:/w9-gvt/accldcvens/aoc57 /lU1ra-final/spread/SW 

CW 

JR 
SA 

CF 
BW 

ET 

EF 
ED 

AT 

AT 

Kpevent 

average mg/liter 

0.013 liters/hour 

2.518 cm'/day 

0.001 liter/cm] 

38 kg 
2 hours/day 

52 d;,y,/y= 

II ''"" 
70 '"" II -Chemical-specific cm1day 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-d:ty) x CANCER SLOPE FACTOR (rng/kg-d:iyf1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-d:ty) 

INTAKE..- (INTAKE-INGESTION)+ (INTAKE-DERJ\1AL) 

INTAKF.-INGESTION = CWxlRxETxEFxED 

BW x AT x 365 days/yr 

INTAKE-DERMAL= CW x K[!c~·cnt x ET x;;l~ x CF x EF x ED 

nw x AT x 365 days/yr 

3/14/002:04 PM 



RECCH-SW2R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE WATER- Rl\'IE 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

' ........ i.!.UCPMfOU@·.·,··c''':':'CokL!~~frt¢~;,;;1!!~~~;t,;,,~;~r~!,v;,;,,:!t~1.~;''.•···i .. :.i:;:"0 ':~~W!~::•·:.····:::~:~.·.•,.•.·····:~~;'.·:·,.:.:',~? .. ·.:.'.·~~~· 
Arsenic I o.1981 3.0E-061 1.0:-03 j ~-~=-~~ I LSE+_o_o_ I l.6E+_o_o I 4.SE-061 9.4E-07 I 5.5E-o6 j 99.86% 
Lead I 0.9671 I.SE-OS I I.OE-OJ 2.9E-06 

Bis(2-etl1ylhe:-.yl)pl1tha\atc i 0.024 i 3. 7E-07 i 3.3E-02 2.JE-06 5.IE-09 5.IE-09 0.09¾ 

Chlorofom1 i 0.00072i J.IE-08 i - -- -- ' l.3E-01 2.8E-07 6.7E-11 6.7E-l l 0.0012% 

Tetrachloroelhylene i 0.0026i 4.0E-08 i 
Trichloroetl1ylene I 0.00351 5.4E-08 I 

3.7E-Ol 2.9E-06 

2.3E-Ol 2.4E-06 

2.IE-09 2.IE-09 0.04% 
5.9E-IO 5.9E-IO 0.01% 

·'·'·'·'· .,~i\1M,WY:i;~!'l:i;¥!ii1;1i,1('.'·'·f·'·'·'·'·'·'•fc9•.l.,.,.,.•.•·•·•·•·•·•·~i½>ITE ..... ·:s:;:·p~. 

NONCARCINOGENIC EFFECTS 

':·::·:·:·::·:·:cbuPou~J;:·:···:···:···•:· ·:coNc':;~no~··· ·::~~2.··•·'~~:~~~V·····crf::t··:·!·:·,m~~::J~c•:.~31:.,:.·:·:···:11~t·:·:···:···~=St:·····1···~f~~=T.:·:·:~+z~~tr· 
Aluminum 15,l 1.5E-03 1.0E-03 2.9E-04 1.0E+OO NA 1.47E-03 l.5E-03 1.08% 

Arsenic 0.198 l.9E-05 1.0E-03 3.7E-06 3.0E-04 2.9E-04 6.43E-02 l.29E-02 7.7E-02 56.45% 

Bariwi1 0.553 5.4E-05 l.OE-03 l.OE-05 7.0E-02 4.9E-03 7.70E-04 2.13£-03 2.9£-03 2.12% 

Cadmium 0.025 2.4E-06 J,OE-03 4.7E-07 5.0E-04 2.SE-05 4.87£-03 l.89E-02 2.4E-02 17.36% 

Chromiwi1 0.036 3.5E-06 I.OE-03 6.8E-07 3.0E-03 7.5E-OS l.17E-03 9.06E--03 1.0E-02 7.48% 

Copper 0.375 3.7E-05 J.OE-03 7.JE-06 NA NA 

Iron 17.6 1.7E-03 1.0E-03 3.JE-04 NA NA 

Lead 0.967 9.4£-05 I.OE-03 1.BE-05 NA NA 

Manganese 0.433 4.2E-05 I.OE-03 8.2E-06 2.4E-02 1.4E-03 l.76E-03 5.84E-03 7.6E-03 5.55% 

Vanadium 0.072 7.0E-06 1.0E-03 1.4E-06 7.0E-03 LBE-04 I.OOE-03 7.SSE-03 8.6£-03 6.25% 

Bis(2--cthylhcxyl)phthalate 0.024 2.3E-06 3.JE-02 l.SE-05 2.0E-02 NA 1. l7E-04 1.2E-04 0.086% 

1,2-Dicliloroethylenes 0.026 2.5E-06 J.OE-02 4.9E-06 9.0E-03 NA 2.82£-04 2.8£-04 0.21% 

Chlorofom1 0.00072 7.0E-08 1.3E-O! J.BE-06 J.OE-02 NA 7.02E-06 7.0E-06 0.0051% 

Tetracl1\oroet\1ylene 0.0026 2.5E-07 3.7E-01 J.BE-05 I.OE-02 NA 2.538-05 2.SE-05 0.019% 

Trichloroethylcne 0.0035 3.4£-07 2.JE-01 1.5E-05 6.0E-03 NA 5.69E-05 5.7£-05 0.042% 

EPH Fractions 
CIO-C22 Aromatics 1.4 1.4£-04 NA 3.0E-02 2.76-02 4.SSE-03 4.SE-031 3.33% 

Cl9-C36 Alipllatics 1.7 1.7£-04 NA 6.0E+OO 5.5E+OO 2.76E--OS 2.8E-05 0,020% 

1_· ~--·'·-··--. ·········••'•'••''••'··· .... ········,••'•'''''••··'···~··:-·.·.····;·•···'·'•'''''•·,·,·, •••.•. ·.·.·············,·, ••••• ,.,·,·, ••••• , •. ·$.l!Kl!1'1;\'g\',l/AUl\lHNDil••'l••·······,·····•·.M j ____ y',',;0~,1 .... ,, •.•• '.,.,P.l.'!'. 

q:/w9-gvr' • •1devcns/aoc57/hhra-finaVspread/SW ., 3(l4{002:04 PM 



RECCH-SSZR{CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

CURRENT/FUTURE RECREATIONAL CHILD (6 TO 16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-OO 

EXPOSURE PARAMETERS 

u.u.: ::.r .... iµM!lr~K .. :u.u.::. .. $,YM'liPii'.' .... : .. ,.a:Y.ili!.l!.!~ .. u.u.:.,.,.11Nit$., ,.u 
CONCENTRATION SOIL cs 
INGESTlON RATE IR 

FRACTION INGESTED Fl 

Si:eBclo:1 

100% 

SOIL ADHERENCE FACTOR SAF 

SURFACE AREA EXPOSED SA 3,8!>0 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW JS 

EXPOSURE FREQUENCY EF 16 

EXPOSURE DURATION ED II 

AVERAGING TIME 

CANCER I AT 

NONCANCER AT 

DERMAL ABSORPTION AE 

70 
II 

Chemical-specific 

EFFICIENCY 

Notes: 

For noric:1rcinogenic effects: AT"" ED 

11~ dermal absorption cffieic:ncy is from the Risk Assessment Guidance for Superfu11d Volume I; 

Human Health Evaluation Manual Supplemental Guidance Dc:nn:il Risk Assessment, \991J. 

*The lesser oft he 95 % upper confidence limit (UCL) & mmdmum co11CCnlmlion. 

ND"" Value not de1cm1incd 

q:/w9-gvl/aecldevens/aoc5 7 /h\1rafi1ial/spread/area2-rec/recch-ss2r(CT) 

mg/kg 

mg/day 

mgl,m' 

,m' 

kg/mg 

kg 

days/~ar 

""" 
"'" -unit less 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day}--1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSE {mg/kg-day) 

INTAKE"" (JNTAKE--INGESTION) + (lNTAKE--DERMAL) 

INTAKE-INGESTION .. 

INTAKE--DERI\IAL= 

CS x IRx Ff x CFx EFx ED 

BW x AT x365 days/)'r 

CS x SA xSAF x AE x CF x EF x ED 

RW X AT xJ6S d3ys/yr 

3/14/002:32 PM 



RECCH-SSZR(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

CURRENT/FUTURE RECREATIONAL CHILD (6 TO 16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

·.·.·.·.·.·.·.·.·."OM~OUN*•.·. i ! !::·:·.·.·CQNC:;~noe:i··· :::s;~;?!!:rt~ri:E~y ;···· ,i:~~~;··:·1,!:~::-~~:::.~:,:,+! c::=~~~·····:~~:=s~ ... ·.·.·: J{f :Tok .•.•. '~:1F' 
Arsenic 47.9 7.JE-07 0.03 J.6E-06 1.5E+OO J.60E+OO l.lE-06 2.6E-06 3.7E-06 70.48% 
Aroclor-1260 3.6 5.3E-08 0.14 5.7E-07 2.0E+OO 2.50E+OO 1.JE-07 1.4E-06 1.SE-06 29.52% 

:, .. ,., ...................... , . , . , . , .. ··~·· ., .:. '-' .' .'. '., .' .:. :. : . : . :. :.: .: . :. : . :. : ... : .::::::•:::. :::: :':':. ::: :::::: ::: ,:·: ·: • :· :·. ·: • :·. ·, • :·:·. •. •. ·: ·: ·: • .•.• '·:.:. SSiJMMARiy:c,ii!CEjfjiisjc'•··, ·:·:······ • •. i $06 !" •• • •••••.•. • .•.••• 4&06 I.. ·:··· .·.·.~Eco&' 

NONCARCINOGENIC EFFECTS 

.•.•. u LpOM,OUN~!: j :·! :·m ::U.pNc:;:r··· • t:S: • t!r.!:2r J5r;:, ·m·:,,,,i[;~C&~it:;·.· £~ts • -~;!:t· ::!:; ~!:.~7:1 
Arsenic 47.9 4.SE-06 0.03 1.0E-05 3.0E-04 2.9E-04 I.SE-02 3.6E-02 5.IE-02 14.39% 

lroa 

I Manganese 

Aroclor-1260 

VPH 

C9-Cl2 Aliphatics I C9-Cto Aromatics 

EPH 
C9-Cl 8 A lip ha tics 

I C19-C36 Aliphatics 
Cl J-C22 Aromatics 

79201 273 

3.6 

211 
!7 

2981 
3640 

1,130 

7.4E-04 

2.6E-05 

3.4E-07 

2.0E-06 

l.6E-06 

2.BE-05 

3.4E-04 
I.JE,.04 

ND 

ND 

0.14 

0.17 

0.17 

0.17 

0.17 
0.17 

ND ND 
7.IE-02 ND 3.6E-04 3.6E-04 

3.6E-06 2.0E-05 l.6E-05 J.7E-02 2.3E-Ol 2.4E-01 

2.6E-05 6.0E-01 5.SE-01 3.3E-06 4.7E-05 5.0E-05 

2.1 E-05 3.0E-02 2.7E-02 5.3E-05 7.7E-04 8.3E-04 

3,7E-04 6.0E.01 5.SE-01 4.7E-05 6.6E-04 7.IE-04 

4.SE-03 6.0E+OO S.SE+OO 5.7E-05 8.IE-04 8.7E-04 
1.4E-03 3.0E-02 2.7E-02 3.SE-03 5.IE-02 5.SE-02 

.: : :.,.:.:.:.:.: 'c:T •.•.•.• ... • ..• -.--,--.-.-,-, ···;;, :, ,, ~MAWH'i\2:i\Ri}j;iJjJ;;i(• : : ;: : : ;: : :p: ff:: ff:'qriJff:: : : n::: : • ;:o SI r, ,,,, ,,, ... , 

q:/w9-gvt/a~c/devens/aoc57nU1rafinaJ/spread/area2-reclrccch-ss2r{CT) ., 

0.10% 

69.25% 

0.01% 

0.23% 

0.20% 

0.25% 
15.56% 

3/JA/002:32 PM 



RECCH-SD2R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SEDll\rlENT- CENTRAL TENDENCY 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

;;;;: : L'P'AJ/,\M~'i'~~ ' ; ,_-_-_- __ ,,__-_ &Y!ll~QJ.') ,,-_-_-_ ' YilM!it;;;;;: ; ; i;i!i)rs> ; ' 
CONCENTRATION SEDIMENT cs 
INGESTION RATE lR 
FRACTION INGESTED Fl 

Sec Dclow•1 

" 100% 

SOIL ADHERENCE FACTOR SAF 
SURFACE AREA EXPOSED SA 3,850 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW JS 

EXPOSURE FREQUENCY EF 26 

EXPOSURE DURATION ED ll 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERl\-1AL ABSORPTION AE 

70 
ll 

ChemiC11l-spccific 

EFFICIENCY 

Notes: 
For nonc.ircinogcnic effects: AT .. ED 
The dcllll.ll absorption cffk:iency is from the Risk Assessment Guidance for Supc:rfund Volume I: 

Human Health Evaluation Manual Supplcmcnlal Guidance Dermal Risk Assessment. 199S. 

•111c lesser of the 95 % upper confidence limit (UCL) & mmdmum concemration. 

ND= Value not determined 

q:/w9-gvt/aec/dcvcns/aoc57/hhrafhmVspread/sd 

mg/kg 

mgld,y 

mg/cm' 

cm' 

kg/mg 

kg 

dap'Y1:3r 

ye= 

ye= 

yc= 

unil!css 

EQUATIONS 

CANCER RISK"" INTAKE {rnglkg-day) ;,: CANCER SLOPE FACTOR (mg/k_g-d11y}-l 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION .. 

INTAKE-DERMAL .. 

CS x 1R;,: Fl ;,:CFx EFxED 

BW x AT x36S d1tys/yr 

CS xSA ;,:SAFxAEx CF;,: EF:t ED 

BW X ATxJGS days/yr 

3/14/002;03 PM 



RECCH-SDZR 
INCIDENTAL INGESTlON OF AND DERMAL CONTACT WITH SEDIMENT- CENTRAL TENDENCY 

CURRENTIFUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

~~~l~iu~~ ~9:;J:F~~· 2£~~7 • ~;*=ri • :~:!:~ t~;;!;::llM:.:::t: c;.:G:;:~- ~~~:~~~ ti:~ "!~~tm 
Arsenic 220 1.6E-061 0.03 7.SE-06 1.5E+OO 1.6E+OO 2.4E-06 J.2E-05 1.4E-05 99.96% 
Lead 410 3.0E-06 ND O.OE+OO ND ND 0.00% 
Die!drin 0.046 3.4E-10 ND O.OE+OO l.6E+OI ND 5.4E-09 5.4E-09 0.038% 

JsO~!Mi!.~'\!t:iiNt~~~•~it ::•.1&00:i';':•:•:•:::•:::::::::• :rs,o'!L .... . ~ 

NONCARCINOGENIC EFFECTS 

:••.L ......... "°'"0
""

0 !.:•::.::.::.:.:~~t;;,:fo·.t:.:.•.•.:~E:ru.:.,:.r.i:i~i:.::.3;~s~:i:::•·•i .. w~ENCl!:.l:'.~.~)······£:=u•u••;·~~E:1'.•····•·:•.Qii:~:.:.•·!~F·1 

Aluminum 15,900 7.SE-04 ND I.OE+OO ND 7.SE-04 7.SE-04 0.21% 

Arsenic 220 1.0E-05 0.03 4.SE-05 3.0E-04 2.9E-04 3.4E-02 1.6E-Oi 2.0E-01 56.36% 

Chromium 49 2.3E-06 ND 3.0E-03 7.SE-05 I 7.7E-04 I O.OE+OO I 7.7E-04 I 0.22% 

Iroo 30400 J.4E-03 ND ND ND 

Le,d 4!0 J.9E-05 ND ND ND 

Manganese 3940 J.SE-04 ND 7.IE-02 4.JE-031 2.6E-03 I O.OE+OO I 2.6E-03 I 0.74% 

Dieldrin 0.046 2.2E-09 ND 5.0E-05 ND 4.3E-05 4.JE-05 0.012% 

Total Petroleum Hydrocarbons 3200 l.SE-04 0.17 3.9E-03 3.0E-02 2.7E-02 5.0E-03 J.SE-01 1.SE-01 42.68% 

•.:.:.:.:.:.:.:.:.:.:.:.•.•.:.:.:.: . ..:.:.:.:.:~.:.:.·.·.·,~c:·····:·:;:•:;:•:•:•:::;:• :: ••• ·:;:;:::•:•:•::::·:'·,··:·;:•:;;•suM~1A@1J"l\ZMiP:lri"J>l>}(•;:::::·::;-:·:···. ·1·•·:·:·•·········<lo.CF'··,·,·c,·,·,·.·.··Q·,r····:·:·:·:·,·,·•6M 

q:/w9-gvti~~~tdevens/aoc57/hhrafinaVspread/sd .2 J~H/002:03 PM 



RECCH-SW2R 

INClDENTAL INGESTION OF AND DERMAL CONTACT WJTH SURFACE WATER- CT 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

EXPOSURE PARAMETERS 

,,,·,·,·• ;M~1'1¢T~~m,·,; ;;;;;;;~◊" ;~~;;~·······~"''w •"' 
CONCENTRATION WATER 

INGESTION RATE 

SURFACE AREA EXPOSED 

CONVERSION FACTOR 

BODYWEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TiME 
CANCER 

NONCANCER 

PERl\-1EABILl1Y COEFFICIENT 

Notes: 

For noncan::inogenic errccLS: AT "' ED 

ND- Value not dctcnnincd 

TPHC - Torn! Petroleum H_~_nx:arbons 

q:/w9-gvt/aec/devens/aoc57/hhra-finaVsprcad/SW 

cw 
IR 

SA 
CF 
BW 

ET 

Ef 

ED 

AT 

AT 
Kpevent 

average mg/liter 

0.013 liters/hour 

2,518 cm'/day 

0.001 liter/eml 

38 kg 

2 hours/day 

26 days/yt:at 

II ,,~ 

1 """'~I-,pc,;m 

"~ 
years 

cnVday 

EQUATIONS 

I CANCER RJSK = INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mgfkg-d:iyf1 

I 
HAZARD QUOTIENT"' INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE_.. (INTAKE-INGESTION}+ (INTAKE-DERMAL) 

INTAKE-INGESTION"' CWx1RxETxEFx£D 

BW x AT X 365 days/yr 

INTAKE-DERMAL .. CW x KI!e\'~nt x ET .~SA x CF x F,F x ED 

BW x AT x 365 d:iys/yr 

3/14/002:04 PM 



RECCH-SW2R 

INClDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE WATER· CT 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

!::U!!Uf0~pµoPl!U!L!! co•i::TIPN;: ~:rf;_ ::':::!f'.' :!,:.:&1~; u:*hl'tK;:"
0":i::, :: ,::i:i:Jju:u:J:~u:m:Z~F !~~i~ 

Arsenic 0.198 I.5E-06 J.OE-03 2.9E-07 l.5E+OO 1.6E+OO 2.3E-06 4.7E-07 2.7E-06 99.86% 

Lead 0.967 7.4E-06 

Bis{2-ethylbexyl)phthalate 0.024 I.SE-07 

Chlorofom1 0.00072 5.SE--09 

Tetracl1loroethylene 0.0026 2.0E-08 

Trich!oroethylene 0.0035 2.7E-08 

NONCARCINOGENIC EFFECTS 

1.0E-03 t .4E--06 NA NA 

3.JE-02 l.2E-06 J.4E-02 NA 2.6E-09 

l.3E-01 1.4E-07 6.IE--03 NA 3.4E-ll 

3.7E-OJ 1.4E-06 5.2E-02 NA I.OE-09 

2.3E-Ol 1.2E-06 l.lE-02 NA 2.9E-10 

:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.·.:.:.:.:.: .. :.:.:~~A:li:\rc;ANt:.S10-.i!~1.{{_'_"J.·.·.·.·.·.·7r1-M. 

2.6E-09 
3.4E-11 
I.OE-09 
2.9E-10 

:':':':':':~il;on':':':':':)~'9~: 

0.09% 
0.0012% 

0.04% 
0.01% 

:mmmmm::COM,OUNl>:::mmmmi:·:·:coNt:]::;;~~:.:•:•:i~:?::•••r~~::!:~~·~:::~;:•:.:·:·:·,~:E;~~:m,ds!!~,£:·:·:.••£~!.~[~·:·:·•·:·~=;~·········~~~/i:~·.··•t+!:~1-.!i 
Aluminum 15.1 7.4E-04 I.OE-03 l.4E-04 1.0E+OO NA 7.36E-04 7.4E-04 1.08% 

Arsenic 0.198 9.7E-06 

Barium 0.553 2.7E-05 

Cadmium O.G25 J.2E-06 

Chromium 0.036 l.8E-06 

Copper 0.375 J.SE-05 

Iron 17.6 8.6E-04 

Load 0.967 4.7E-05 

Manganese 0.433 2.lE-05 

Vanadium 0.072 3.5E-06 

Bis(2-ctl1ylhexyl)phthalatc 0.024 l.2E--06 

1,2-Diehloroethylenes 0.026 l.3E-06 

Chlorofonn 0.00072 3.5E-08 

TetrachloroeU1ylcne 0.0026 1.3E-07 

Trichloroethylene 0.0035 l.7E-07 

EPH Fractions 
CIO-C22 Aromatics I 1.41 6.8E-05 I 
Cl9-C36 Alipliatics 1.7 8.3E-05 

q:/w9-gvt/"""'devcns/aoc57/hl1ra-final/spread/SW 

I.OE-03 1.9E-06 3.0E-04 

1.0E-03 5.2E--06 7.0E-02 

I.OE-03 2.4E-07 5.0E-04 

I.OE-03 3.4E-07 3.0E-03 

l.OE-03 3.5E-06 NA 
I.OE-03 l.7E-04 NA 
l.OE-03 9.lE-06 NA 
I.OE-03 4.IE-06 2.4E-02 

I.OE-OJ 6.8E-07 7.0E-03 
3.3E-02 7.5E-06 2.0E-02 

I.OE-02 2.5E-06 9.0E-03 

J.3E-OI 8.8E-07 1.0E-02 

3.7E-OJ 9.IE-06 1.0E-02 

2.3E-Ol 7.6E-06 6.0E-03 

NAI 
NA I 

3.0E-021 
6.0E+OO 

2.9E-04 
4.9E-03 
2.5E-05 
7.SE-05 

NA 
NA 
NA 

l.4E-03 
l.8E-04 

NA 
NA 
NA 
NA 
NA 

2.7E-02 
5.SE+OO 

3.22E-02 6.45E-03 3.9E-02 56.45% 
3.85E--04 
2.44E-03 
5.85&04 

8.79E-04 
5.0IE-04 
5.85£-05 
1.41 E--04 
3.51E-06 
l.27E-05 
2.84E-05 

2.27E-03 
1.38E-05 

l.07E-03 
9.44E-03 
4.53£-03 

2.92E-03 
3.78E-03 

1.5£-03 
J.2E-02 
5.IE-03 

3.SE--03 
4.3E-03 
5.SE-05 
1.4E-04 
3.5E-06 
L3E-05 
2.SE-05 

2.3E-03 
I.4E-05 

2.12% 
17.36% 
7.48% 

5.55% 
6.25% 

0.086% 
0.21% 

0.0051% 

0.019% 
0.042% 

3.33% 
0.020% 

~--;,::::;,,,,,;,, i ;;:;:;:; i; ;~Jf®'~.RlivAlWJND;.i(,' L .. ~: :JP•i'iiiiffi:'' ""' Fi ii; i' iO'o1 

2 3/14/002:04 PM -·-... , 



Cui'1-SS2R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- Ri\1E 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

03-Feb-00 

EXPOSURE PARAMETERS EQUATIONS 

.u.U:C~:~~.-\i4\M~f.~~:·:·:·:·:·:·:·:!.·.·.·.)yMJipi;:.-.·.·.·.·.·.·.·.·yA.~~k.-.·.·.·.·.·.-.-.iJ~'.f$.-.. -.-1 

CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR ,so 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWElGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.5 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 0.5 

DERMAL ABSORPTION AE Chemica!-spedlic 

EFFICIENCY 

Notes: 
For noncru-dnogcnic clfccts: AT= ED 

TI1e dermal nbsorption efficiency is from the Risk Assessment Guidance for Supcrfimd Volume I: 

Human Health Evn!uation Manual Supplemental Guidance Denn.ii Ri:.k Assessment, 199S. 

•The lesser of the 95 % upper confidence limit (UCL) & 1tl;lxim11m concentration. 

ND"' Value not de1cm1ined 

q:/w9-gvt/aec/deves/aoc57 /hl1rafinal/spread/arca2ind/con-ss2r 

mg/kg I CANCER RISK- INTAKE (mg/kg-day) x CA.~CER SLOPE FACTOR {mg/kg-day)-1 

mglooy 

I HAZARD QUOHENT= INTAKE (mg/kg-day}/ REFERENCE DOSE (mg/kg-day) 

mg/on' 

,m' 
kg/mg INTAKE .. (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

kg 

days/year INTAKE-INGESTION"' CSX JR x Ff x CF x EFx ED - BW xATx 365 d:iy.slyr 

,=a IINTAKE-DERMAL= ~s X SAX SAFx AE X CFx EF X EQ - BW x ATx365 days/yr 

unities:. 

Rev. 8/92 



CON-SSZR 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RIVIE 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:·••·:·•·•·m•:·"0~?1>UND:·•·:·:·:•:·:·•·:·:~"Nc:ifa~d;:·:·:·:·:·~:;~~~m·•·,·,·t.{,?:.:;·:·••·:,:::,:::•m·1ri,!:t::ho,::Ed·•·:·~t,::~'".:mt~-:.n:ssm•mmi:~~<!:::m'~~;'1 
Arsenic 47.9 1.6E--06 O.QJ l.SE-07 I.SE+OO 1.60E+OO 2.4E-06 2.JE-07 2.6E-06 87.73% 
Aroclor-1260 3.6 1.2E-07 0.14 S.IE-08 2.0E+OO 2.S0E+OO 2.4E-07 1.JE-07 3.7E-07 12.27% 

•. ·:·:·:·. ·,•.'. • .•. •. ·:·so~\t,;;,Jiv:cliilt'1Wniss.:·:r • .'''. •. • 'ik-tiG:r·. • • .. • ,.,.,.,.,·,·•:e'o( :::')RCiiq_:,:::,:::,1 

NONCARCINOGENIC EFFECTS 

::::.m.mm:::CQMWOok.•: mm::.m:::i;oNc:~:r0N::::+~;~;~7mm·:·•t~::~z~:•:·:t:;:;!;;::.· .. £""c~~5:,m•:::':Ji:i:•:•m:.;./J:;ir:·::mm•.•::St:::.:: .. i:lfrl 
Arsenic 47.9 2.2E-04 O.QJ 2.0E--05 3.0E-04 2.9E-04 7.SE-01 7.lE-02 8.2E-0l 59.23% 

Iron 

I 
7,9201 3.7E-02 I 

NOi Manganese 273 1.JE-03 ND 

Aroclor-1260 3.6 l.7E-05 0.14 

VPH 
C9-CI2 Alipliatics I 211 9.9E-05 I 0.171 
C9-Cl O Aromatics )7 8.0E-05 0.17 

EPH 
C9-C18 Aliphatics 

2981 l.4E-03 I 0.171 
Cl9-C36 Alipl1atics 3640 l.?E-02 0.17 

Cl 1-C22 Aromatics 1,130 5.JE-03 0.17 

0.0E+OO 

0.0E+00 

7.2E-06 

5.IE-05 

4.IE-05 

7.2E-04 

8.SE-03 

2.7E-03 

ND 
7.JE-02 

S.0E-05 

6.0E+00 

3.0E-01 

6.0E+00 

6.0E+0I 

3.0E-0l 

ND 

4.J0E-03 I 
4.0E-05 

5.SE+00 

2.7E-01 

5.5E+OO 

5.5E+0I 

2.?E-01 

1.SE-021 0.0E+00 l.SE-02 

3.4E-01 1.BE-01 5.2E-01 

1.6E-05 9.2E-06 2.6E-05 

2.7E-04 l.SE-04 4.2E-04 

2.JE-04 l.3E~04 3.6E-04 

2.SE-04 1.6E-04 4.SE-04 

1.SE-02 1.0E-02 2.SE-02 

..... ,.,.c,.,.,.,.,.,J'·'·'·'·'·'·'·'·'-'-'-'·'-'·'-'·'-'-'·'·'·'· .:.:.:.::: .. ..:.:,::,:a::.:y,:,,,,-. -•• -.:··· •• ·:· •••• ·:·s\JMi>!Ai<Y:HJii;A\{!t)N)il!:X/:·:·:·:·,:·:·:·:':l:':·:·:·:·:·:·.·:':Xr ' • ' ';':·:·:':·:·:·:·:·:·:Mr:·.~:.'.:. ·.:.:JI 

q:/w9-gvt/acc/deves/aoc57 /hhrafinal/spread/area2ind/con-ss2r 

' 

1.30% 

37.37% 

0.002% 

0.03% 

0.03% 

0.03% 

2.01% 

,,_,, Rev. 8/92 



CON-SSZR 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- Rl\1E 
FlJTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

,;·;·,·,·,·,;·;·;; ;·;·; 1;;.ivi"'iiTE,~; ;·;·;;, ;·,·,;·;·;·;·;·;;;·;·;sv,,ifoL ,·;; ;·;·; ,·NALUE(%;;;uu,UNJ'fsi,)'% 
CONCENTRATION SOIL"' cs Set: below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Calculated 

VOLATILIZATION FACTOR** VF Cakul:ited 

PARTICULATE EMISSIONS FACTOR PEF l.32E+o9 

INHALATION RATE lhR 3.3 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.5 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 

I 
,ol 

NONCANCER AT 0.50 . 

Notes: • Soil corn:cn1ra1ion used is the lesser of the 95 % upper c:onfKlencc limit (UCL) & maximum concentration 
0 Volatilization factor used only ror volatile chemicals of potential concern. 

For noncan:inogcnic effects: AT'" ED 

ND"" Vnluc not detennincd 

q:/w9-gvl/aeddeves/aoc57/11hrafi11al/spread/area2ind/c011-ss2r 

mg/kg 
mglm' 

mglm' 

m'lkg 

ug/m' 

m'/hour 

kg 

hoursfd:iy 

days/year 

,= 

ycms 

Y'= 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)•l 

HAZARD QUOTIENT ... INTAKE (mg/kg-day) I REFERENCE CONCENTRATION (mg/kg-day) 

JNTAK.E-JNHALATION (CAp+ Cav} xRAFx IhR x ET x EF:x ED 

BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES .. CS x 1/PEF 

AIR CONCENTRATION VOLATILES,.. CS x INF 

(VF not cakulatcd because there are no VO Cs selected as CPCs). 

Rev. 8/92 



CON..SS2R 
lNHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::::::::::: n•::n::coMeOtiND:::·::····: ,,-,.·.·.·.········~~~{~~~;~1~~···:·:···:.:.s~ :···· ••••• ···~~~;t"00t:~:~;~;:·:··;L:~.Tt~i:i::::·::t::~~:,0:t:·:··· ii:~:·::::::~~~t~t 
Arsenic 47.9 NA 3.6E-08 6.?E-11 J.5E+OJ LOE-09 99.01% 
Aroclor-1260 3.6 NA 2.7E-09 5.0E-12 2.0E+OO l.OE-1 I 0.99% 

.·.·.·.··•·•···•·•·•·•·•·•···•·•·soll11111AiiYci;1~N¢~,:,!\i$1,·:1~:--.u,.M. 

NONCARCINOGENIC EFFECfS 

•·•·•·•• ::'••·• ••:m01ro>™o ::n::::•::·•·••:rn,:cooc,;::f;;~~•·····•···;~;.~·•·····•·•···•·~,::,~;t""~"~;~!~.;1;~•·::.~::~··:·:·:·:·:;1::·······•i::£··.· .. ·•1~;;;,; 
Ar.s,,,ic I 47.o! NAI I ,.oE-os I 9.4E-o9 I ND 

6.0E-06 Iron I 7.9201 NAI • ~- _, 

Manganese 
Aroclor-1260 
VPH 
C9-C12 Alipl1atics 
C9-CIO Aromatics 
EPH 
C9-Cl8 Alipliatics 
Cl9-C36 Aliphatics 
Cl 1-C22 Aromatics 

273 
3.6 

21 

17 

298 

3640 
1,130 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

2.lE-07 
2.7E-09 

l.6E-08 
\.3E-08 

2.3E-07 
2.SE-06 
8.6E-07 

5.3E-08 
7.0E-10 

4.IE-09 
3.3£-09 

5.BE-08 
7.IE-07 
2.2E-07 

ND 

1.4&05 
ND 

5.7E+OO 
l.7E-OI 

5.7E+OO 
ND 

2.0E-01 

3.8E-03 99.97% 

7.26-10 0.0000189% 
2.0E-08 0.000513% 

I.OE-OS 0.000268% 

I.IE-06 0.0290% 

·•·•·•••.:.:_:::_:.::::.:.:.:.:.:.:.:.: :.:.•.:.: :; :)lOll>Il\1AilYJI;\.Zil:!\/fINI>1'li:l.•.: •.•••••.:Mot:•:.:::.:.:.:.:.:•:. 

q:/w9-gvt/acddeveslaoc57/hhrnfinaVsprcad/area2ind/con-ss2r 

' .-.,.,,, Rev. 8/92 



CON-Sb.,,< 
INCIDENTAL INGESTION OF AND DERi\.'lAL CONTACT WITH SUBSURFACE SOIi., - Ri\m 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

Uf .U.U.61:Mi\f:E:U:RU.'.; ... '. _:: '.:sx~1$PL.:.:.L .. ;_:y~p~,o '. ·'· .. :.: ,.,!JN1'i'SU.:: 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 4SO 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAf 0 28 

SURFACE AREA SA 5200 

CONVERSION FACTOR Cf 0.00000! 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY Ef 250 

EXPOSURE DURATION ED 0.5 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 0.5 

DERMAL ABSORPTION AE Chemical-sped fie 

EFFICIENCY 

Notes: 
For noncarcinogcnic elTcets: AT"' ED 
The dermal absorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 

Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assessment, 1998. 

•The lesser of the 95 % upper c,;,lnfide11ce limil (UCL) & m;iximum conccntrmion. 

ND .. Value not detem1ined 

q:/w9•gvt/acc/devens/aoc5 7/hhrafinal/spread/area2ind/con-sbi 

mg/kg 

mg/day 

mg/em' 

,m' 

kg/mg 

kg 

days/year 

,,~ 

""" ,,~ 
unit less 

EQUATIONS 

I CANCER RISK .. JNTAKE (mg/kg-day} x CANCER SLOPE FACTOR (mg/kg•day}-l 

I HAZARD QUOTIENT= INTAKE (mgfkg-day) / REFERENCE DOSE (mg/kg-day) 

I INTAKE"' (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

I INTAKE-INGESTION= CSxlR:tFlxCFxEFlED 

BW,: AT xJ6S days/yr 

IINTAKE-DERMAL-- !'.:;~ x SA xSAFxAEx!:;Fx EFx ED 

BW x AT xJ6S dayslyr 

3/14/003:55 PM 



CON-S82R 
INCIDENTAL INGESTION OF AND DERi\,JAL CONTACT WITH SUBSURFACE SOIL- Rf\."lE 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

mm·:·,: ::::C<lMrOeN\::·:·::rn::m:::t•0Na::Et
11""irnm:::~£BEm·:::::m:?::F.~z2t:rnm:.:::~,:rn:m,,~:~~~:·~"~w:,:~:~;j:rn:

0

:ci~;~~":::·:·:·'"';;::"·::m:::if.?rnm::::m::·~:i~F·:·:·:: 
Arsenic I 2Ij 7.0E-07 j 0.031 6.4£-081 L5E+OO I l.60E+OO I l.lE-06 j I.OE-071 J.2E-06 I 47.37% 

Load 5060 1.7E-04 ND 
Dieldrin 0.0113 3.SE-IO ND 
Aroclor- 1248 0.482 l .6E-08 0.!4 

Aroclor-1260 12 4.0E-07 0.14 

NONCARCINOGENIC EFFECTS 

O.OE+OO ND 
O.OE+OO l.6E+Ol 

6.9E-09 2.0E+OO 

J.7E-07 2.0E+OO 

ND 
ND 

2.50E+OO 

2.50E+OO 

6.lE-09 

3.2E-08 

8.JE-07 

•. :·:: :·:' StiMMi<i\Y'cAi<\;l!iifiiisK·l·: ,·· ·)~W 

l.7E-08 

4.3E-07 

::;:::::::::::::~~~t:1 

6.IE-09 
5.0E-08 

1.2E-06 

';"iis;oa,L(;',': (( 

0.25% 
2.02% 

50.36% 

:.:.:.::rnrn·:::®WOUNU::.rn:mrn:.:!:::::co),:{i•mN_m::;::riEw,:mmt1i;,'fE;•····:·;'i:i~,.!.:,·,:::,,nt:f~;·~·!:::,:.:::,~!::N!!;!!!.!:!.·tSi,:mrnrnm,£{ia:·.·::.·:·::
1

!i:7.· ... 
Alwninum 6970 3.JE-02 

Arsenic 2} 9.9E-05 

Chromium 2410 I. lE-02 

Iron 6880 3.2E-02 

Load 5060 2.4E-02 

Manganese 169 7.9E-04 

Dieldrin 0.0113 5.3E-08 

Aroclor-1248 0.482 2.3E-06 

Aroclor-1260 }2 5.6E-05 

VPH 

C9-Cl2 Aliphatics I 1301 6.lE-041 

C9-CIO Aromatics 93 4.4E-04 

EPH 

C9-Cl8 Aliphatics 1860 8.7E-03 

Cl 9-C36 Aliphatics 22,700 I.IE-01 

CJ I-C22 Aromatics 7050 3.3E-02 

q:/w9-gvt/r~·-',Jeveus/aoc57/hhrafinaVspreadlarea2incl/con-sbi 

ND O.OE+OO 1.0E+OO 

0.03 9.0E-06 3.0E-04 

ND 0.0E+OO 2.0E-02 

ND O.OE+OO ND 
ND O.OE+OO ND 
ND 0.0E+OO 7.JE-02 

ND O.OE+OO 5.0E-05 

0.14 9.6E-07 5.0E-05 

0.14 2.4E-05 5.0E-05 

0.171 
0.17 

3.IE-041 
2.JE-04 

6.0E+OO I 
3.0E-01 

0.17 4.SE-03 6.0E+OO 

0.17 5.SE-02 6.0E+Ol 

0.17 1.7E-02 3.0E-01 

,:,:.,::.;,:.,::.;::::,:,:,,:::::wMM4~Y;'!iWZil'@:ir,io~:s::: 

2 

ND 
2.9£-04 

5.0E-04 

ND 
ND 

4.3E-03 

ND 
4.0E-05 

4.0E-05 

5.5E+OO 

2.7E-01 

5.5E+OO 

5.5E+Ol 

2.7E-Ol 

3.3E-02 

3.JE-01 

5.7£-01 

I.JE-02 

l.JE-03 

4.SE-02 

1.lE+OO 

I.OE-04 

1.SE-03 

I.5E-03 

1.SE-03 
Ll E-01 

3.IE-02 

0.0E+OO 

O.OE+OO 

2.4£-02 

6.0E-01 

5.7E-05 

8.3E-04 

8.2£-04 

I.OE-03 
6.3E-02 

' ,,,,, ,:, ,.·.XJ:.·,: '·'·'·'·'·'·'·'·' ,,<if. 

3.3E-02 

3.6E-OI 

5.7E-Ol 

J.IE-02 

I.IE-03 

6.9E-02 

I.7E+o0 

1.6£-04 

2.3£-03 

2.3£-03 

2.BE-03 

1.7E-OJ 

,_,_,,·,·.·,·.·~r.·.·., 

12.21% 

19.21% 

0.38% 

0.04% 

2.35% 

58.56% 

0.005% 

0.08% 

0.08% 

0.09% 

5.89% 

3/14/003:55 PM -., 



CON-Sb ... 
INHALATION EXPOSLJRE TO PARTICULATES IN SUBSURFACE SOIL· RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

14•Mar•00 

EXPOSURE PARAMETERS 

,:,::rn,:,:::,::\,(PARAMET.Blt,:;i:)ii,'ii/'i',',!)!(;\svM&Oii":; ,·,;,·,VA.LUE;,·,,·, ))llNtrS)(( 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Cak:ula1ed 

VOLATILIZATION FACTOR•* VF Cakulated 

PARTICULATE EMISSIONS FACTOR PEP 1.32E+o9 

INHALATION RATE lhR 3.3 

BODYWEIGHT BW 70 

EXPOSURE TIME ET ' EXPOSURE FREQUENCY Ef :?SO 

EXPOSURE DURATION ED 0.5 

RELATIVE ABSORPTION FACTOR RAF 100"/4 

AVERAGING TIME 

CANCER I AT 

I "I NONCANCER AT 0.50 

Notes: • Soil concentration used is lhe lesser or the 95 % upperconlidencc limit (UCL) & maximum concentration 
0 Volatilizatio11 factor 11sed 011ly for volatile chemicals ofpoteotia\ eo11cem. 

For nonCaTei11ogeoic effects: AT"' ED 

ND= Vnlue 1101 detcnnioed 

q:/w9•gvt/acc/devcns/aoc57/hhrafinal/spread/area2ind/con•Sbi 

mg/kg 

mg/m' 

mglm' 

m'/kg 

,,;rre 
m'/hour 

kg 

hours/day 

days/~nr 

y,,= 

"'" -

EQUATIONS 

CANCER RISK= INTAKE (mglkg•day) x CANCER SLOPE FACTOR{rng/kg•tlay)•I 

HAZARD QUOTIENT,. INTAKE (mi;lkg•day) I REFERENCE CONCENTRATION (rng/kg•tlay) 

INTAKE- INHALATION"' (CAp+ Cav}" RAFx IhR x ETx EF x ED 

BW x AT xJ6S days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES m CS x INF 

(VF oot calculated because there arc no VOCs selected as Cl'Cs). 

3/14/002:27 PM 



CON..S82R 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 

FUTURE CONSTRUCTlON WORKER 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

rnrnm: : : : : : ::: /oMPOOOD : m:rnm:rn: : : : , :: rGONCE:~;;J~ , , ''':5~~ • , , ,, , ,,;~::1~~c•m~~f.~i~~;~~ ~:.~:ii:~ , , c:::~:~:i:~~ , ~~~j~;:; ., ~1;~~1': 
Arsenic 21 NA l.6E-08 2.9E-11 1.SE+OI 4.4E-10 0.32% 

Chromium 2410 NA 
Lead 5060 NA 

Dieldrin 
Aroclor- 1248 
Aroclor-1260 

NONCARClNOGENlC EFFECTS 

0.0113 
0.482 

12 

NA 
NA 
NA 

LSE-06 
3.SE-06 
8.6E-12 
3.7E-IO 
9.IE-09 

3.4E-09 4.IE+OJ I I.4E-07 I 99.66% 
7.IE-09 ND 
1.6E-14 l.6E+Ol I 2.SE-131 0.00018% 
6.7E-13 2.0E+OO J.3E-12 0.00097% 
1.7E-II 2.0E+OO 3.4E-1 I 0.024% 

~~~n~~$~1MW~~i¢~¢~~~RJ.$~d. j~=~~=~:;jo~~p1,· 

• : • • •• •• • • COM~OWD • " ' '' ••• ' • ' 'coNt:::i;~J' ,,,, '''';;::'''' > t~/~;::;:"
0

'"

1~:;rI:~fns ::::~~.'.~~~: ":::£::,, '1:~~ ,,,r~:F' 
Aluminum I 6970! NA! I 5.3E-06 [ J.4E-06 I J.OE-03 I 1.4E-03 I 6.82% 

Arsenic 21 NA 
Chromium 2410 NA 
Iron 6880 NA 
Lead 5060 NA 
Manganese 169 NA 
Dieldrin 0.0113 NA 
Aroclor-1248 0.482 NA 
Aroclor-1260 12 NA 
VPH NA 
C9-Cl2 Aliphatics 130 NAI I C9-CIO Aroma.tics 93 NA 
EPH NA 
C9-Ct8 Aliphatics 1860 

NAI 

I 
CI9-C36 Aliphatics 22,700 NA 
Cl I-C22 Aromatics 7050 NA 

q:/w9-gvt • "' • ~evenslaoc57 /hhra finaVsprcad/area2ind/con-sbi ' 

1.6E-OS 4.IE-09 
1.SE-06 4.7E-07 
5.2E-06 1.3E-OG 
3.SE-06 9.9E-07 
l.3E-07 3.3E-08 
8.GE-12 2.2E-12 
3.7E-IO 9.4E-1 l 
9.IE..09 2.3E-09 

9.SE-081 
7.0E-08 

2.SE-081 
I.SE..08 

1.4£-061 3.GE-071 
I.7E-05 4.4E--06 
5.3E-06 1.4E-06 

ND 
2.9£-05 

ND 
ND 

l.4E-05 
ND 
ND 
ND 

5.7E+OO 
l.7E-Ol 

5.7E+OO 
ND 

2.0E-01 

1.GE-02 I 81.33% 

2.4E-03 I 11.st¾ 

4.5E-09 I 0.000022% 
1.IE-07 0.00054% 

6.4E-08 I 0.00032% 

6.9E..06 I 0.034% 

.·.·.·.'.$UMM~RYB~A:i~P.ir'!Q-~~·J.·.·.·.·_·.·.·.f;:o~ 

3(,14/002:27 PM 



CUri-SSZR(C.T) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

03-Fcl)..00 

EXPOSURE PARAMETERS 

,,,,,,,,H,',#AAMF-TER·,·,·,·,, ,,\,;,,:,;s,y~mD1.'·', ,·,,,; /:vAwed',,,,,,,,,,:;:;:omrstHSI 
CONCENTRATJON SOIL cs See Below• 

INGESTION RATE IR 480 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXl'OSUREDURATION ED 0,25 

AVERAGlNG TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

0.25 

Chemical-specific 

EFFICIENCY 

Notes: 

For noncardnogenic effects: AT= ED 
The dermal absorption cfficicm:y is from the Risk Assessment Guidam:c for Supi.:rfund Volume I: 

Human Health Evaluation Manual Supp!cmcnta! Guidance Dcrm:il Risk Assessment, 1998. 
•TI1e lesser oflhe 95 % upper confidence limit (UCL) & maximum concentration. 

ND"" Value not dctennincd 

q:/w9~gvt/aec/devcs/aoc57 /hltrafinal/sprcad/area2ind/con-ss2r( ct) 

mg/kg 

mg/day 

mg/cm' 

,m' 

kg/mg 

kg 

days/year 

ycm 

,-
)'Cm 

unitli:ss 

EQUATIONS 

CANCER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mglkg-d11y)•l 

HAZARD QUOTIENT"" INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= (L''ffAKE-INGESTION) + (INTAKE-DERl'tfAL) 

INTAKE-INGESTION= 

INTAKE-DER.!'1,1AL= 

CSxlRxFlxCFxEFxED 

BW x AT x 365 days/yr 

CS x SA x SAFx AE x CF :x EFx ED 
BW x AT xJ65 d~ys/yr 

Rev. 8/92 



CON-SS2R(CT} 

INCIDENTAL JNGESTlON OF AND DERi\lAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

m,,·:·r:·:·:··"°ifro\friri·:·:·:·:·:·:·:·:•·•·co,~itn°~:·:·:·:···:~:lt;t·:·:·:·:·:~~~?:E::···:·:·(~.?:~;·.·••m(m!~;::~"·::l~E~1.::m~=c':nrit·:·rn·(C7~«r':·.·r:1:••0!'Si•••,:·~~!?'1 
Arsenic 47.9 8.0E-07 0.03 7.3E-08 L5E+OO J.60E+OO 1.2E-06 l.2E-07 l.3E-06 87.73% 
Aroclor-1260 3.6 6.0E-08 0.14 2.6E-08 2.0E+OO 2.50E4·00 1.2E-07 6.4E-08 1.8E-07 12.27% 

:(\i;l;;:\&Ji\'lM;,!.:R'VTtjN&:Ei(It~S.~i;ln . • . •. i .!l-Do,r ,· ,·, ·, ·, •. ·, ·, ·: • :· ri)c;o,t ·, • . • ,·, ·:·: • 2Ii,-0·~ • 

NONCARCINOGENIC EFFECTS 

::·:·:, ••• :.:.:.:~OMNO'<<>·,·~······•:.:.:.:•c<JNCi:ir·':,i.!.m::i:~:·•·•·:·•·:t:~l:~:::·:·:·(::1::{::.:.i.1 .. :~CE;~:%'ti::,·.:·:~1s:.::m:·::15'::·:·::.••!:ui{~,:.!.i."~~fr'I 
Arsenic 47.9 2.2E-04 0.03 2.0E-05 3.0E-04 2.9E-o4 I 7.SE-01 I 7.IE-02 I s.2E-01 I 59.23% 

Iron 7,920 3.7E-02 ND ND ND 

Manganese 273 l.3E-03 ND 7.IE-02 4.30E-03 I 1.8E-02 I O.OE+OO I LBE-021 1.30% 

Aroclor-1260 3.6 1.7£-05 0.14 7.2E-06 5.0E-05 4.0E-05 3.4E-OI I.SE-OJ 5.2E-Ol 37.37% 

VPH 

C9-CJ2 Alipliatics I 2(1 9.9E-05 I 0.171 5.IE-051 6.0E+OD I 5.SE+OO I l.6E-OS I 9.2E-06 I 2.6£-05 I 0.002% 

C9-CJO Aromatics 17 8.0E-05 0.17 4.lE-05 3.0E-01 2,7E-Ol 2.7E-04 l.SE-04 4.2E-04 0.03% 

EPH 

C9-CJ8 Aliphatics 298 1.4£-03 0.17 7.2£-04 6.0E+oO 5.SE+OO 2.3£-04 l.3E-04 3.GE-041 0.03% 

Ci9-C36 Aliphatics 3640 1.7E-02 0.17 8.8E-03 6.0E+Ol 5.5£+01 2.8E-04 1.6E-04 4.SE-04 0.03% 

Cl I-C22 Aromatics 1,130 5.3E-03 0.17 2.7E-03 3.0E-01 2.7£~01 1.8E-02 l.OE-02 2.8£-02 2.01% 

·················,'.,·S:'llfyIM?\;R)'..~Z<\.~~~~~'.E:X: .... ,'.,,,~,·········.l.•.•.•.•.•.•.•.·.•.·.•:11 .. •.•.•···.'..... • • • • •••••• :•:-.:f 

q:/w9-gvt/aec/deves/aoc57 /hhrafinaVspread/area2ind/con-ss2r( ct) 

.2 Rev. 8/92 



CON-SS2R(CT) 
JNHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, i'\'IA 

EXPOSURE PARAMETERS 

\,:):::;,;;.:;;;,,);i;i.:,:;i,iii:risii;·;·;·:·:·:·,·,·,·,·,·,·,·;·:·,·,·,·:,;yMnOL';'i;i)i;j;;;yALUE;;:c; i ,,, i;\i'UNrrs::;::::,;,:, 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Calcula1cd 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF 1.32E+-09 

INHALATION RATE lhR 33 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF '50 

EXPOSURE DURATION ED 0.:!5 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 

I '°I NONCANCER AT 0.25 . 

Notes: "'Soil co11ce11trntion used is the lesser of the 95 % upper confidence limit {UCL) & nuximum concentrntion 

.. Volatilization foctor used only for volatile chemicals ofpotc11ti3] concern. 

For noncarcinogcnic effects: AT= ED 

ND .. Value 1101 dctcffilined 

q :/w9•gvt/acddevcs/aoc57 /hhrafinal/sprcad/arca2ind/co11-ss2r( ct) 

mg/kg 

mglm' 

mglm' 

m'lkg 

,g/m' 

m'/hour 

kg 
hour../day 

days/year 

l"= 

"'" 
l"= 

EQUATIONS 

CAi"tCER RISK-. INTAKE (mg/kg-day) x CANCER SLOPE fl ACTOR (mg/kg-day)-1 

HAZARD QUOTIENT., INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION =(CAp +C11v} x RAF x lhR x ET x EFx ED 

BW xATx 365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

(VF not calculated bei::iuse I here arc no VO Cs selected as CPCs). 

Rev. 8/92 



CON-SS2R(CT) 
INHALATION EXPOSURE TO PARTfCULATES IN SURFACE SOIL- CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

u u u mu rnm::COMl'OUND:: : :: :rn =' ~~~~]~~;:;;;;; ,,, ' ':.~~: " ~~::~::•cs&-rn;~~~;:;~~ ;:::~~:;~' ' 'G:i:E:i~:~,, ''~i:'' '''•;~f~ 
Arsenic 47.9 NA 3.6E-08 3.3E-11 l.5E+0J 5.0E-10 99.01% 
Aroclor-1260 3.6 NA 2.7E-09 2.SE--12 2.0E+00 5.0E-12 0.99% 

,:,,,,:$iliv.lM:~~Y;~;\l'l¢~1''!\\$K';'!<';;';;;~)ti:! 

NONCARCINOGEN[C EFFECTS 

' '' t-0fy;,o;n;~'''"'' ' ''''~oo~,!e~:ii;;;;;:~:.; ;; : ;~:~::•CEITT~:~;E;: ~~~T:~P ;:~~:!:;;; ;;v~~:£:;;?~~:~t: 
Arsenic I 47.91 NAI I 3.6E-08 I 9.4E--09 I ND ••••••• ~ ••••• 

Iron 

I 7,9201 NAI 

I 

6.0E-061 1.SE-061 ND 

Manganese 273 NA 2.IE--07 5.3E-08 l.4E-05 I 3.SE-03 I 99.97% 

Aroclor-1260 3.6 NA 2.7E-09 7.0E-10 ND 
VPH 
C9-Cl2 Aliphatics I 211 NAI I l.6E-08 I 4.IE-091 5.7E+00 I 7.2E-10 I 0.00002% 

C9-C10 Aromatics 17 NA l.3E-08 3.3E-09 l.7E-0l 2.0E-08 0.0005% 

EPH 
C9-Cl8 Aliphatics 298 NA 2.JE-07 5.SE-08 5.7E+00 I l.0E-08 I 0.0003% 

C19-C36 Alipl1atics 3640 NA 2.SE--06 7.JE-07 ND 
CJ 1-C22 Aronmtics 1,130 NA 8.6E-07 2.2E-07 2.0E-01 !.IE-06 I 0.03% 

,,,-_·_ ,·.··.·.·.·.·.·.· $iliv.lMOi:i,:Y,ii;i,'ZM1nNP'~t;fY,·.·;; ;tl.@7 

q:/w9-gvt/aec/deves/aoc57 /hhrafinaVspread/area2ind/con-ss2r( ct) 
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CON-SB2R(CT) 

INCIDENTAL INGESTION OF AND DERJ\"1AL CONTACT WITH SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, !\'IA 

14-Mar-00 

EXPOSURE PARAMETERS 

.. :.:i:.:i:i:i:•!'AJP.M!l.T.~~:.:.:i:i:i:i:i:.: ... :.:.:1,.'l'M'1ict1;i.::::.:.:.:.:.:.:.Yci!it!:1~i:.:i .. :.:.:.:.:.:\1!'1:ir$::::: .. 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR ,so 
FRACTION INGESTED Fl JOO% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.25 

A VE RAGING TIME 

CANCER I AT 

I ''I NONCANCER AT 0.25 

DERl'tfAL ABSORPTION AE ChemiClll-specilic 

EFFICIENCY 

Notes: 

For noru:arcinogenic cffeds: AT= ED 

The dermal absorption efficiency is from the Risk Assessment GuidilllCC for Sup<:rli.md Volume I: 

Human Health Evaluation Manu~l Suppleme111al Guidance Dermal Risk Am:ssm:nt, 1998. 

"The lesser of the 95 % upper conlidcnce limil (UCL) & m,1xim11rn concentration. 

ND"" Value not detem1incd 

q:/w9-gvt/aec/devens/aoc57 /J111ra final/sprcad/arca2ind/con-sbi( ct) 

ms'kg 
mg/my 

mg/cm' 

cm1 

kgfmg 

kg 

days/year -
""" -unitless 

EQUATIONS 

I CANCER RISK .. UffAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

I HAZARD QUOTIENT"' INTAKE (mg/kg-day)/ REFERENCE DOSE {mg/kg-day) 

I INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

I INTAKE-INGESTION.,,. CSxlR:c.Flx!:;FxEFxED 

BW x ATxJ6S days/yr 

IINTAKE-DERMAL= ~ x SA xSAFx AE x CF x EFx ~D 

BW x AT xJGS days/yr 

3/14/003:56 PM 



CON-SB2R(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::·.· ..... !:.fOM?OV•&········:·!!!.!.:.:coN~l~~~··'···''::~~;~··········:!~~~r~g£'••··'~:~:·•···•·:;,;:;:::~
0
•:ra~s:•··cf;G~!~" •••••••• e~\~t~~ .•. •.•.•. 

Arsenic 21 3.SE-07 0.03 3.2E-08 1.SE+OO 1.60E+OO I 5.3E-07 I 5.lE-08 
Lead 5060 8.SE-05 ND 0.0E+00 ND ND 

Dieldrin 0.0113 1.9E-I0 ND 0.0E+00 l.6E+0I NOi 3.0E-09 
Aroclor- 1248 0.482 8.lE-09 0.14 3.4£..09 2.0E+OO 2.S0E+OO 1.6£-081 8.6£-09 
Aroclor-1260 12 2.0E-07 0.14 8.5E-08 2.0E+OO 2.50E+OO 4.0E-07 2.lE-07 

::J'i:if)itCi:i;'.:]:1iERCID',,;,i 

-E;t½km:;:~:::::f~1t~:: 
5.SE-07 

3.0E-09 
2.SE-08 
6.2E-07 

47.37% 

0.25% 
2.02% 

50.36% 

· ·n ... r. .rn:: • ·:nn--- nn,--- ·,~~·nn°:<::,,,,,:,:,:,:,:,:,n ·nn:::::::,:,:::::,:,:,:,:,:c· ·:·suivriiiARYc~NC£1lRrsK,:,::r • ·······•· ii(oe,rsnsr;:: n: 3E o-;;n.·.·.·:.·i!iiilo: 

NONCARCINOGENIC EFFECTS 

':·:·:·:.!.!UY:0MPD1!NI>mm.:m:mm:::co•'i:"9"m:···,···:E:;::.:mm1f ~r::t::w·•··=~~;,:·:'!:m, .. :.r:~-c~,~:E::~1::·!·:'·~s:~~::rnmm:·~=::t·:·::::mm;ri1:.:·:;:;r~7· 
Alwninum I 69701 3.3£-021 NDj O.OE+ool NOi ND 

Arsenic 21 

Chromium 2410 

Iron 6880 

Lead 5060 

Manganese 169 

Dieldrin 0.0113 

Aroclor-1248 0.482 

Aroclor-1260 12 

VPH 

C9-Cl2 Aliphatics 

I 

130 

C9-CIO Aromatics 93 

EPH 

C9-Cl8 Aliphatics 

I 

1860 

Ci9-C36 Aliphatics 22,700 

Cl l-C22 Aromatics 7050 

q:/w9-gvt/aec/devens/aoc57/hhrafinaVspread/area2ind/con-sbi(ct) 

9.9E-05 0.03 9.0E-06 

1.IE-02 ND 0.0E+OO 

3.2£..02 ND 0.0E+00 

2.4£-02 ND 0.0E+OO 

7.9£-04 ND 0.0E+OO 

5.3E-08 ND 0.0E+OO 

2.JE-06 0.14 9.6E-07 

5.6E-05 0.14 2.4E-05 

6.IE-04 0.17 3.IE-04 

4.4E-04 0.17 2.3E-04 

8.7E-03 0.17 4.SE-03 

3.0E-04 

2.0E-02 

ND 
ND 

7.JE-02 

5.0E-05 

5.0E-05 

5.0E-05 

6.0E+00 

3.0E-01 

6.0E+00 

2.9E-04 

5.0E-04 

ND 
ND 

4.J0E-03 

ND 
4.0E-05 

4.0E-05 

5.5E+00 

2.7E-0I 

3.3E-0l 

S.7E-0l 

I.I E-02 

1.1 E-03 

4.SE-02 

I.IE+00 

I.0E-04 

I.SE-03 

3.IE-02 

0.0E+00 

0.0E+00 

2.4E-02 

6.0E-01 

5.7E-05 

8.JE-04 

8.2E-04 

3.6E-0l 

5.7E-01 

I.IE-OZ 

J.JE-03 

6.9E-02 

1.7E+00 

1.6E-04 

2.3E-03 

2.JE-03 

12.34% 

19.42% 

0.38% 

0.04% 

2.38% 

59.22% 

0.005% 

0.08% 

0.08% 
l.0E-03 2.SE-03 0.10% 

5.5E+00 I I.SE-03 
J.IE-01 0.17 5.SE-02 6.0E+0I 5.SE+Ol I.SE-03 
J.JE-02 I o.171 l.7E-ozl 3.0E-01 I 2.1E-01 I.IE-OJ I 6.JE-02 j 1.1&01 I 5.96% 

, ~· ·,n ·,;,~" • ·- ·n:@1i1MAlW11;,,uno:;rw0c;,,:::,:::,:,:,:,:y,,,,· • • ·: • • ·:ii,nn: r;: :;:,·:: ,:1n : r;: : , : , , :in,, : : : : i 
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CON-SBUt(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

. LL •.•.•.• .i .l. l. U.l. l. l?&J?.An1:~Tf:Rl. i. i. ~ .l. L .... : .l .•. ~- U .LL~. i .. SY'® ~Q~. Li .L ...... l .. :V.½-:q.~1( ................. ~i:,:s ........... . 

CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp C11lcu!at~-d 

CONCENTRATION AIR VOLATILES CA, Cnlculated 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF U2E+09 

INHALATION RATE lhR 3.3 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.25 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 

I "I NONCANCER AT 0.25 

Notes: • Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & maximum oonccmration 
0 Volatilization factor used only for \"olmilc chemicals ofpolcmial concern. 

For noncarcinogcnic effects: AT= ED 
ND= Value not dctcnnined 

q:/w9-gvt/aeddevens/aoc57/hhrafinaVsprcad.larea2ind.lcon-sbi{cl) 

mg/kg 

mg/m' 

mg/m' 

m'/kg 
,g/m' 

m'/hour 

kg 

hours/day 

days/year 

years 

,,= 
years 

3 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg•dny) x CANCER SLOPE FACTOR (mgfkg•d:iy)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mgfkg-d:iy) 

INTAKE- INHALATION =(CAn +Cnv} X RAF X lhR:,; ET:,; EF:,; ED 

BW x AT xJ6S llayslyr 

AIR CONCENTRATION PARTICULATES"' CS x l/PEF 

AIR CONCENTRATION VOLATILES .. cs x I/VF 

(VF nol c:ikubtcll because there are no VOCs selected :is CPCs). 

3/14/002:31 PM 



CON-SBZR(C1) 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL - CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 2 RECREAT[QNAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

ff ff~ • ••••• •• co,iPoueo = •• ••••• : ::""~t::tf •ioe ::;~,; • ::! j : 7·;£i~:NCE~-r~~:-~:T~S:rn ;::;:iTitr q::r.Er,q~~ n •.• ~::,;n •.•' ~~1?" .• 
Arsenic 21 NA l.6E-08 I.SE-I I 1.5E+Oi 2.2E--IO I 0.32% 
Chromium 2410 NA 1.SE-06 l.7E-09 4.IE+OI 6.9E-08 I 99.66% 
Lead 5060 NA 3.SE-06 3.SE-09 ND 
Dieldrin 0.0113 NA 8.6E-12 7.9E-15 l.6E+OJ 
Aroclor- 1248 0.482 NA 3.7E-l0 3.4E-13 2.0E+OO 

Aroclor-1260 12 NA 9.lE-09 8.4E-12 2.0E+OO 

••••• •• •• •• • • • •• •• •• ·sl)Mii-IA 1tf _ij;fis¢~« Jl.>~I~. • 1 

NONCARCINOGENIC EFFECTS 

1.3£..13 
6.7E-13 
l.7E-l l 

i/~;~t 

0.00018% 
0.00097% 

0.024% 

::·:·:·m:::.:i:·:·:·:·: :!COMPOU/{Pm:m:·:·:·:·:·:·: :·: ·:·:·:mc00t:f1;~•m···:····,::i!·:·:·:·:·:·:·:·:·0i,;;~~~:N=':t;~E~i('ss·:·:,ru;!~t~~m·:.:·:·::~:!i=;EJ.::mlutt:Zrm::_'~~t: ... 
Alum.inwu 6970 NA 5.3E-06 l.4E-06 l.OE-03 l.4E-03 7.32% 
Arsenic 21 NA 1.6E-08 4.1 E-09 ND 
Chromiwu I 2410I NAI I • -- --· - -- -- = \.SE-06 4.7E-07 2.9E-05 

(roa 
Lead 
Manganese 
Dieldrin 
Aroclor-1248 
Aroclor-1260 
VPH 
C9-Cl2 Aliphatics 
C9-CIO Aromatics 
EPH 
C9-Cl 8 Alipl1atics 
CI9-C36 Aliplmtics 
Cl 1-C22 Aromatics 

6880 
5060 

169 
0.0113 

0.482 
12 

130 

93 

1860 
22,700 

7050 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NAI 
NA I 
NA 

NAI 
I 

NA 
NA 

5.2E-06 1.3E-06 ND 
3.8E-06 9.9E-07 ND 
l.JE-07 3.3E-08 J.4E-05 
8.6E-12 2.2E-12 ND 
3.7E-JO 9.4E-l 1 ND 
9.IE-09 2.3E-09 ND 

9.SE-081 2.SE-081 5.7E+OO 
7.0E-08 l.SE-08 J.7E-Ol 

l.4E-06 I 3.6E-071 5.7E+OO 
l.7E-05 4.4E-06 ND 
5.3E-06 1.4E-06 2.0E-01 

2.4E-03 12.68% 

4.SE-091 0.000024% 
1.1 E-07 0.00057% 

6.4E-08 I 0.00034% 

6.9E--06 I 0.037% 

··~········· • • · • • • • •• sOM1f1,i!lYflAulillTiiiil"WT·· ••••• i>'j)ff· ••••• ·:·:·: 

q:/w9-gvt/aec/devens/aoc57/hlrrafinaVspread/area2ind/con-sbi( ct) 
4 Jn:1{002:31 PM 



RE.S.SS2R 
lNCIDENTAL INGESTlON OF AND DERJ\'lAL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

"' ,.,.,.,. Y-'RAMETeR.,.,., , •• ,., ••••• ,., svMiioi:·,·,··.·· ;,rr' hi'.ii:i''•· ·':·:umrs· _.,:· 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 100 

FRACTION INGESTED Fl I00% 

SOIL ADHERENCE FACTOR SAF 0.08 

SURFACE AREA EXPOSED SA 5,800 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

24 

Chc111ica!-spcdfie 

EFFICIENCY 

Notes: 
For nom:an:inogenic effects: AT .. ED 

The dermal absorption efficiency is rrom the Rhk Assessment Guidance ror Superfund Volume I: 

Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assessment. 1998. 

•The lesser ofthe 95 % upper coofidence limit {UCL) & m,v:imum concentration. 

ND,. Value not dctcm1incd NE"' Route not evalu~1ed 

q:/w9-gvt/aec/devenslaoc57 /hhrafinalfspread/arca2-rec/rcs-ss2r 

mg/kg 

mg/day 

mg/cm' 

on' 

kg/mg 

kg 

"""'"" "= 
,= -unit!css 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR {mglkg-day}-1 

HAZARD QUOTIENT• INTAKE (mg/kg-duy) / REFERENCE DOSE (mg/kg-day) 

INTAKE=- {INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION= 

lNTAKE-DER..'VIAL= 

CSx JRx Fl x CFx EF'x ED 

llW xATx JGS days/yr 

CS xSA xSAFxAEx CFx EFx ED 

BW x ATx365 days/yr 

3/14/002:29 PM 



RES-SS2R 
INCIDENTAL INGESTlON OF AND DERi\UL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:mm:!m!:m¢oM~l>WP!:n!:Wm:!mcoN~~110":·:·:·:·:·,:t;;~·mrnti~::~;;·:·:m:(::Ev:·:·:· .. :t~;::u,r:::::;rnc=G:;~K:!m!¢~¢=S&!+!:!:::.;~r:~'.:.,.i'e&~F'i 
Arsenic 47.9 9.6E-06 0.03 l.3E-06 J.SE+OO l.6E+OO l.4E-OS 2.IE-06 J.7E-OS 86.35% 
Aroclor-1260 3.6 7.2E-07 0.14 4.7E-07 2.0E+OO 2.SE+OO J.4E-06 J.2E-06 2.6E-06 13.65% 

'.' .'.'.' .' .:.' .: .. ) . :.: . : .. : .'.' .';';; U ,: ·,· :·: ·:· ·:.:. :· • • ·, ·,. '.' •.• $.~isiMAilY cANt:'E&)i1si<:· :· r·:.: •• ' •• J~:os. :ffff'lE.Q&f: ,·,·: ,.,.,ii,,,s· 

NONCARCINOGENIC EFFECTS 

:mmu·.·.·.MM•ObNl\·:·:·:u·:: m:e-0"c@J,,no>f ·:: :~.$:: :·l:t,rr.E~~: : ••• ,:£~2)··:· ~.~a::c~:~~::,::( fu~i::n:: !·'t:r:nnn:iS~:J:·iW .. 
Arsenic 47.9 2.SE-05 0.03 

Iron 7920 4.6E-03 ND 

Manganese 273 l.6E-04 ND 

Aroclor-1260 3.6 2.IE-06 0.14 

VPH 

C9-Cl 2 Aliplmtics I "I l.2E-OS I 0.171 
C9-CI O Aromatics 17 I.OE-OS 0.17 

EPH 

3.9E-06 3.0E-04 2.9E-04 

ND ND 
7.JE-02 ND 

l.4E-06 2.0E-05 l.6E-05 

9.7E-061 6.0E-01 I 5.SE-01 

7.9E-06 3.0E-02 2.7E-02 

9.4E-02 I 

2.3E-03 

1.IE-01 

2.lE-05 

3.3E-04 

l.3E-02 

8.6E-02 

I.SE-OS 

2.9E-04 

2.SE-04 

LlE-01 

2.3E-03 

1.9E-OI 

3.SE-05 

6.2E-04 

3.IE-04 
C9-Cl8 Alipl1atics I 2981 l.7E-04 I 0.171 l.4E-041 6.0E-01 I 5.SE-01 I 2.9E-04] 
Cl9-C36 Aliphatics 3,640 2. IE-03 0.17 l.7E-03 6.0E+OO S.SE+OO 3.6E-04 
Cl I-C22 Aromatics 1130 6.6E-04 0.17 5.2E-04 3.oE.02 2.7E-02 I 2.2E·02 j 1.9E-02 I 4.lE-02 

.,.,.u.,.'.:.:.,.L,.L:.,:.u.:.:.::,.,.,.,.u.,.LLU.,.'.'.'.'.U·'·'·U.·.·.,.C~-.-,-·,· ·,· ,,.,·,·,·,·,·,·,·,·~· ·,·,·,·,·,·,·,·,·,·,·,·:s\ilitJl,jj(Jiy·li'AZARDl~'llEJC:,:,:;:;:;:;:;:;:;:::,j ,,,,:,:,:,:,:·,,:o,Z'k:;:'::;:;:;:::::;:;:;:;:;:o,t:j:::::::::·~~.,j 

q:lw9•gv • ievens/aoc57/hhrafina Vspread/arca2-reclrcs•ss2r .,, 

31.14% 

0.66% 

55.61% 

0.01% 

0.18% 

0.16% 
0,19% 

12.05% 

3/14/002:29 PM 



RES-SS~n. 
INHALATION EXPOSURE TO PARTICULATES lN SURFACE SOIL- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.;•;•,······•;•.···········pwuMer.si{.•.·.······························sY:MBO{.·.············yALui::·rrn·rrj·i·~.VNrrslfn~~~~n~-
CONCENTRATION SOIL* cs See below 

CONCENTRATION AlR PARTICULATES CAp C'nlculutcd 

CONCENTRATION AIR VOLATILES CA• Colculatetl 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF J.32E+09 

INHALATION RATE lhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGlNG TIME 

CANCER I AT I 2:

0

1 NONCANCER AT 

Noles: • Soil concentration uscl is the lesscrofthc 95 % upper confidence limit (UCL) & maximum concentration 
0 Volatilization factor used only for volatile chemicals- of potential conccm. 

For noncarcinogenic effects: AT"' ED 

ND= Value not determined 

q:/w9-gvt/aec/dcvcns/aoc57 /11hrafinaVsprcad/area2-rcc/rcs-ss2r 

mg/kg 

mwm' 

mwm' 

m'/kg 

"""" m'/hour 

kg 
hours/day 

days/year 

"''" 

,=, 

"''" 

3 

EQUATIONS 

CANCER RISK= INTAKE {mg/kg-day);-; CANCER SLOPE FACTOR (111g/kg-day)-I 

HAZARD QUOTIENT"' INTAKE (mi;fkg-day) / REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION"' (CAp + Cnv} x RAF x 11,R :t ET x EF x ED 

BW x ATx 365 d:iy.sfyr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x I/VF 

(VF not c:ilculatcd because there :are uo VO Cs selected as CPCs). 

3/14/002:29 PM 



RES-SS2R 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECfS 

••• ·········~M,ouso· ••••••••••• ·G~NcJ~:~f~i~ ;;;;;'.31~ : <~~:~::•c•""•.:~s~p;~ ;;'.,'.£~:~t;;; ~:~':t:::~ ~:f/ ?;~~~t 

Arsenic 47.9 NA 3.6E-08 3.7E-10 l.5E+-ol 5.SE-09 99.01% 
Aroclor-1260 3.6 NA 2.7E-09 2.SE-11 2.0E+OO 5.5E-J I 0.99% 

. '; ,:: ililll1Mi'\1Pc ¢Al'¢~!\ ,Jt)$K: i: :,: ;;::;: ;:iiilip~. 

NONCARCINOGENIC EFFECTS 

••••••• ••• C~fylrow~'''' ,.,, ••••• •··•·•·••~~c!,!f ~~~:. ····;:~~,;:::::::::;~=:~;:""""'~:~:;;~b;·~:::: ;:::::f.;r·· .. ,~:;:f ~'· •• ·Jti~;~·····~~~~" 
Arsenic I 47.91 NAI I 3.6E-08 I 1.1 E-091 ND 
Iron 7920 NA 6.0E-06 1.8E-07 ND 

Manganese 
Aroclor-1260 
VPH 
C9-Cl2 Aliphatics 
C9-CIOAromatics 
EPH 
C9-Cl8 Aliphatics 
CI9-C36 Aliphatics 
CJ 1-C22 Aromatics 

273 
3.6 

21 

17 

298 
3,640 

I 130 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

2.1 E-07 
2.7E-09 

I.GE-OS 
J.3E-OS 

2.JE-07 
2.8E-06 
8.6E-07 

6.JE-09 1.4E-05 
8.lE-11 ND 

4.7E-IO 5.7E-01 
3.8E-l0 l.7E-02 

6.7E-09 5.7E-Ol 
8.2E-08 ND 
2.5E-08 2.0E-02 

4.4E-04 

8.3E-JO 
2.2E-08 

l.2E-08 

L3E-06 

99.70% 

0.00019% 
0.0051% 

0.0027% 

0.29% 

.,.,,,.,.:.•.•:•:•:,•,.:•:.:.:.:.:.,.,,,,,,,,,.,,.,.,,.,.,.,.,.,.:.:.:.,.,,.,,,., .. ,.••:.,.,.,,,,,.,.,.,,,,, .• ,.,.,. ~. : :: :· .,.,,,.::,.:., .• ,.,.,.,.,,.,,,.,.,.,,,.,.:.,.,,,.,.,.,::.,,,,.,.,.,,,.,.,,,.,.,,,,., ~µMM"""' 11;1;z;<:Rt1:1N1Jei<:FIT~o0Mt , •• ,.,.: : 

q:/w9-gv,,--- '1cvcns/aoc57/hhrafinaVspread/arca2-rcdres-ss2r 
, 3/l4/002:29 PM 



R1',.,~S2R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- R!\IE 

UNRESTRICTED LAND USE- CHILD RESIDENT {I TO 6 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

;_;: U ... . ~AIMM!l!i'~~- _: __ :_; U.U ;_ _i,-yKfnp1;;_ . ; . LU.:Y.i!CP./~ .. LU.Li ;_; 0Nir$.'.' L 
CONCENTRATION SOIL cs Set Below• 

INGESTION RA TE IR 200 

FRACTION lNGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 2,045 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 1, 

EXPOSURE FREQUENCY EF \,0 

EXPOSURE DURATION ED 6 

AVERAGlNG TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

6 

Chemical-specific 

EFFICIENCY 

Notes: 

For noncarcinogenic effects: AT= ED 
The dcnnnl absorption efficiency is from the Risk Assessment Guidance for Supc:rfimd Volume I: 

Human Hcallh Evaluation Manual Supplemental Guidance Denll.'.11 Risk Assessment, 1998. 

*TI1e lesser of the 95 % upper confidence limit (UCL) & maximum conccmration. 

ND"' Value not detcnnincd NE= Rome not c:1•id1.1:ned 

q:/w9~gvt/acc/dcvens/aoc57 /hhrafi1ml/sprcad/area2rec/res-ss2r 

mg/kg 

mg/d,y 

mg/cm• 
,m' 

kg/mg 

kg 

days/yc:ir 

""" 
ycm 

r<= 
unitlcss 

EQUATlONS 

CANCER RISK= INTAKE {mg/kg-day) ;1; CANCERS LOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT= INTAKE {mg/kg-day)/ REFERENCE DOSE (mcJkg-day) 

INTAKE"' (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION., 

INTAKE-DERMAL= 

5 

CS x !Rx Fl xCFx EFx ED 

BW x ATxJ6S days/yl' 

CS x SA x SAF x AE x CFx EF x ED 

BW xAT x365 days/yl' 

3/14/002:29 PM 



RES-SS2R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- R!'.-IE 

UNRESTRICTED LAND USE- CHlLD RESIDENT (I TO 6 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:: ! rn!W:::!:~oM,oUei>!:!:!! :·rn!m::¢QN~!!~110~:-!:i:!:!:::5E~7-nmm~i~E:7: ::m(~::::~: !:mt.]~;::to•::a;t;!,!:!!! €;:G:rl◊NK'::mrn "'o;J:.::«!:!rnm:!::;i:':t:::!!: ·~:F ! 
Arsenic 47.9 2.2E-05 0.03 6.9E-06 J.5E+00 l.6E+OO 3.4E-05 I.lE-05 4.5E-05 82.60% 
Aroclor-1260 3.6 l.7E-06 0.14 2.4E-06 2.0E+00 2.SE+00 3.4E-06 6.IE-06 9.4E-06 17.40% 

!:7'\i~ilMMt-'it":Wi~Q~Ii: l\!Sll? ::: ''"'H~'of '/,Jlf\$: ::::\\~'il~:j:::: 

NONCARCINOGENIC EFFECTS 

•••• ~o•iroi!-f to•~:,;~~~: ifS: : 1{*!~~ :~;,;!~! ;j~•~¢e:~!;t~: ;i~~tt£ ~$:i~ JJ!'~~ "'~t;tttl 
Arsenic 47.9 2.6E-04 0.QJ 8.05E-05 3.0E-04 2.9E-04 8.7E-01 2.BE-01 1.2E+00 25.29% 

Iron 

I 

79201 4.JE-021 
Manganese 273 l.SE-03 

Aroclor-1260 3.6 2.0E-05 

VPH 
C9-CJ2 Aliphatics I "I l.2E-04 I 
C9-CJ0 Aromatics 17 9.JE-05 

EPH 

NDI 

2.SE-051 
ND 

0.14 

0.171 
0.17 

2.0E-041 
1.6E-04 

ND 
7.IE-02 

2.0E-05 

6.0E-01 

3.0E-02 

ND 

ND 
J.6E-05 

5.5E-01 

2.7E-02 

2.IE-02 

9.9E-0I 

l.9E-04 

3.IE-03 

Cl9-C36 Aliphatics 3,640 2.0E-02 0.17 3.5£-02 6.0E+00 5.5E+00 3.JE-03 

J.BE+00 

3.6E-04 

6.0E-03 

5.2E-03 
6.JE-03 

2.IE-02 

2.BE+00 

S.6E-04 

9.IE-03 

7.9E-03 
9.6E-03 

C9-Ci8 Aliphatics I 2981 J.6E-03 I 0.171 2.SE-031 6.0E-01 I 5.SE-01 I 2.7E-03 

CI 1-C22 Aromatics 1130 6.2E-03 0.17 l.IE-02 3.0E·02 2.7E-02 2.IE-01 I 4.0E-0l I 6.IE-01 

_:_,_:_:_:_:_:_:_:_:_u_:_:_,_:_:_u_,:_:_:_u_:_:_:_:_:T:.n.:_,_:_ -. -_ -_:_ • _:_ _:_,_:_:_c·:··-----_- _ ·:-:-.-r:·r:·, ff ff: :,:,:,:,,,:,,,:suMMARY:H'A7..ARJ>l1''.0EK:;:,:::::::::::::: q:·:·::-:·:·:·:·:·ri:lff < fff ff: ff: r::-: i:lffff ff: ::-;-:;; 

q:/w9-gvt' - '-tevcns/aoc57 /hhrafinaVsprcad/area2rcc/res-ss2r 6 

0.46% 

60.37% 

0.01% 

0.20% 

0.17% 
0.21% 

13.28% 

3/JA/002:29 PM 



RES-SSZR 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND USE - CHILD RESIDENT (l TO 6 YEARS} 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

- -- - ::: • ;P,.RAMET.ER •• - ::,:tH)s/1'!:i; smnov:nHHH/vALuE, : : : : : :iUNi'i's;'\tL 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp C.ilculnted 

CONCENTRATION AIR VOLATILES CA, C.ikul:ued 

VOLATILlZA.TION FACTOR*- VF C.iku!atcd 

PARTICULATE EMISSIONS FACTOR PEF U2E+o9 

INIIALATION RATE IhR 0.31 

BODYWEIGHT BW " EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT _J :01 NONCANCER AT 

Notes: • Soil concentration used is the lcsserof1he 95 % upper confidence limit (UCL) & maximum concentration 
0 Volntilizntion factor used only for volatile chemicals of potential concern. 

For noncarcinogenic elfo:ts: AT c ED 

ND= V;ilue not dc1ennined 

q :/w9-gvt/aec/devens/aoc57/h\1rafim11/spread/area2reclres-ss2r 

mg/kg 

mg/<rr 
mgl,rr 

m'/kg 
,gl,rr 

m'/hour 

kg 

hours/day 

days/ye.ir -
,~a 

,= 

7 

EQUATIONS 

CANCER RISK= INTAKE {m:Jkg•d:iy) x CANCER SLOPE FACTOR (mg/kg-duy)-1 

HAZARD QUOTIENT= INTAKE (mgfkg-dny) I REFERENCE CONCENTRATION (mgfkg-day) 

JNTAKE- INHALATJON- {CAn +C:iv] x RAFx lhR x ETx EF x ED 

BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES .,CS x 1/PEF 

AIR CONCENTRATION VOLATILES ""cs)( INF 

(VF not calculated because there arc no VO Cs selected as CPCs), 

3/14/002:29 PM 



RES-SSZR 
INHAIJATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
llNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

•••••••• ••••• • • • co>iP~oND i( ~ ~~ ~ONV,~:~•i;~ ••••• :.if··· ·:,,,::;:~:•ee,,r;~~~~~~~ n;~~:~ti:f ~:;rt~:ii,~)4 : : "~:;h : ~~i~:1' 
Arsenic I 47,9 NA J.6E-08 2.IE-10 I.SE+0l 3.2E-09 99.01% 
Aroclor-1260 3.6 NA 2.7E-09 l.6E-11 2.0E+00 3.2E-1 l 0.99% 

.. . . •. : . : . : . : .•.•.•.• . $ ~ ~IAiiY ¢;\/; ¢1iiMi$1, :. !:. .: . : .•. :·~~'•i. 

NONCARClNOGENIC EFFECTS 

: ••• : ·~◊Mi;6,m~ • ,. ~o~cf,~~f;;~:·····;:.~· ··;~~::.~~•cooi~:~;:ff~~ ;~~:f~:~ ·:~:l:!:;~ ·::;~~~:E::!]E: 
Arsenic 47.9 NA 3.6E-08 2.SE-09 ND 
Iron 7920 NA 6.0E-06 4.IE-07 ND 

Manganese 
Aroclor-1260 
VPH 
C9-C 12 Aliphatics 
C9-CI0 Aromatics 
EPH 
C9-Cl 8 Aliphatics 
Cl9-C36 Aliphatics 
Cl J-C22 Aromatics 

273 
3.6 

21 
17 

298 
3,640 

1130 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

2.IE-07 l.4E-08 L4E-os I 
2.7E-09 1.9E-10 ND 

l.6E-08 1.IE-09 5.7E-01 

1.JE-08 8.SE-10 l.7E-02 

2.JE-07 1.SE-08 5.7E-01 

2.SE-06 1.9E-07 ND 
8.6E-07 5.BE-08 2.0E-02 I 

t.oE-oJ I 

1.9E-09 
5.IE-08 

2.7E-08 

2.9&06 I 

. •. •. ·:':·r. ·,·. •. •. •. •. •. •. •. •. •. •. •. •. ·r. ·:. ·:·. ·;· .•. •. •. ·:$l!M~i:Ait}Ui1\.:'ZA(l.tn~0:e~ -, • .:. •. •. •. •. • WJP~ 

q:/w9-gvf/~ ••1devens/aoc57/hhrafinaVspread/area2rec/res•ss2r ' 

99.70% 

0.00019% 

0.0051% 

0.0027% 

0.29% 

3!,t1£_002:29 PM 



RES-SBZR 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

03-Feb-00 

EXPOSURE PARAMETERS 

u :U • i,iMiiii,fiiii • , , $¥l¼ioi, :v.ALl.!~- . f!l</'.r$:u 1 

CONCENTRATION SOIL cs Sec Below* 

INGESTION RATE IR 100 

FRACTJON INGESTED FI 100% 

SOIL ADHERENCE FACTOR SAP Q_QB 

SURFACE AREA EXPOSED SA S,S00 

CONVERSION FACTOR CF 0,000001 

BODYWElGHT BW 70 

EXrOSURE FREQUENCY EF 150 

EXrOSURE DURATION ED 24 

AVERAGING Tl.ME 

CANCER I AT 
NONCANCER AT 

DEIU;JAL ABSORPTION AE 

70 

24 

Chcmical•spccific 

EFFICIENCY 

Notes: 
For noncarcinogcnic effects: AT= ED 

l11c dclIDill absorption cffk:iency is from the Risk Asscs:;mcnt Guidance for Superfimd Volume I: 

Human Health Evaluation Manual Supplemental Guidance Dcrrnal Risk Assessment, 1998. 

"The lesser of the 95 % upper confidence limit (UCL) & maximum concentration. 

ND= Value not dCICITl1irml NE .. Route llOt C\'Ullla!L-d 

q:/w9-gvt/aec/dcvcns/aoc57/1111ralinal/spread/area2rec/Rcs-sb2r, ADRES-S82R-TNG 

-· mg/day 

mgfcni' 

on' 
kg/mg 

kg 

days/year 

years 

,,= 
'"" unitless 

EQUATIONS 

CANCER RISK= INTAKE (mgfkg-day) ;( CAi"'ICER SLOPE FACTOR (mglkg•d~y}-1 

HAZARD QUOTIENT"' INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE= (L"'ITAKE--lNGESTION) + (INTAKE-DERMAL) 

INTAKE-INGESTlON = 

INTAKE-DERMAL= 

CSx !Rx Fl xCF;s 1-;Fx ED 

BW xATx 36S dayslyr 

CS x SA x SAFx AE x CF X EF X ED 

BW x AT x 365 dayslyr 

213/001:49 PM 



RES-SB2R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL· RM£ 

UNRESTRICTED LAND USE· ADULT RESIDENT 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

~~.;iOUN~: ··:· • • ;;;,;;~€!110~· ·:· •• ·~sE~r :r~:EYi ·:· :::El ;;;!~;::~~::~::k: ~:~~:~ ;~~;: : ::~!\ • "~!~1 
Arsenic 21 4.2E-06 0.03 5.9E-07 1.5E+OO 1.60E+OO 6.3£-06 9.4E-07 7.3E-06 44.34% 
Lead 5060 l .OE-03 ND ND NO 

Dieldrin 
Aroclor-1248 
Aroclor-1260 

0.0113 
0.482 

12 

2.3£-09 
9.7E-08 
2.4E-06 

ND 
0.14 
0.14 

6.3E-08 
1.6E-06 

1.6E+Ol 
2.0E+OO 
2.0E+OO 

ND 
2.SOE+OO 
2.SOE+OO 

3.6E-08 
l.9E-07 
4.8E-06 

i.6E-07 
3.9E-0G 

3.6E-08 
3.SE-07 
8.8E-06 

:.' .. : :•::::•::::::::::::::::•:::::::•:•$iJMMA1~\!:cAi,,cs1~\l1SK:•;<;1:•:•:.:.:.; .. 1),-gH ... . :., ....... .aj,:<m]JL ... ~"'~•-

NONCARCINOGENIC EFFECTS 

0.22% 
2.14% 

53.30% 

:Uiffr.•:•~o~troii•;f'••·········•~-~!1t\iM····e~!··t!W.!~r···;~!:1!trr{~=!""~";:E':;1········~~!!r·······~=*········ll~~····1;~r' 
Aluminum I 69701 4.lE-03 I NDj I Nol ND 

Arsenic 21 1.2£-05 0.03 1.7£-06 3.0E-04 2.9E-041 4.lE-021 5.9E-03 I 4.7E-02 I 3.23% 

Chromium 24!0 1.4E-03 ND 3.0E-03 7.SE-05 4.7E-Ol 0.0E+OO 4.7E-Ol 32.43% 

Iron 6880 4.0E-03 ND ND ND 

Load 5060 3.0E-03 ND ND ND 

Manganese 169 9.9£-05 ND 7.lE-02 4.JE-03 1.4£-03 O.OE+OO l.4E-03 0.10% 

Dieldrin 0.0113 6.6E-09 ND 5.0E-05 ND 1.3E-04 1.3E-04 0.01% 

Aroclor-1248 0.482 2.8E-07 0.14 l.8E-07 2.0E-05 l.6E-05 I.4E-02 1.IE-02 2.6E-02 1.76% 

Aroclor-1260 12 7.0E-06 0.14 4.6E-06 2.0E-05 I.GE-OS 3.5E-Ol 2.9E-Ol 6.4E-Ol 43.89% 

VPH 

C9-Cl2 Aliphatics 

I 
1301 7.6E-05 I 0.171 6.0E-051 6.0E-01 I 5.5E-01 I I.JE-041 1.IE-041 2.4E•04 I 0.02% 

C9-CIO Aromatics 93 5.SE-05 0.17 4.JE-05 3.0E-02 2.7E-02 l.8E-03 J.6E-03 3.4E-03 0.23% 

EPH 

C9-C18 Aliphatics 1860 J.IE-03 0.17 8.6£-04 6.0E-01 5.SE-01 I.SE-03 1.6E-03 3.4E-03 I 0.23% 

C19-C36 Aliphatics 22700 1.3E-02 0.17 l.lE-02 6.0E+OO 5.5E+OO 2.2E-03 l.9E-03 4.IE-03 0.28% 

Ci i-C22 Aromatics 7050 4.lE-03 0.17 3.3E-03 3.0E-02 2.7E-O:! 1.4E-Ol l.2E-Ol 2.6E-Ol 17.80% 

<_ .. _:: :::::•::::::sv1>1MA1,v:ll'AZAf<l>.J@J:J<. _ _ :::•:::::::::j::•:•:::::::•:::::j:o:H•:•:•:•:•:•:::::•••:::::•:o:,t•:::•::::.:::::::~,,n 

q:/w9-gvt/aec/devcnslaoc57/hhrafinaVspread/area2rcc/Res-sb2r, ADRES-SB2R-ING 2 2/3/00l:49PM 



RES·Sb __ _ 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

~AMM~ii,t' : = ~$X~~PL : : y;i:i;ii~ !:iiiit~ 
CONCENTRATION SOIL" cs See below 

CONCENTRATION AIR PARTICULATES CAp C;1!culatcd 

CONCENTRATION AIR VOLATILES CM Ca!c11la1cd 

VOLATILIZATION FACTOR,.. VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF 1.32E4-09 

INHALATION RATE lhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I 2:

0

1 NONCANCER AT 

Notes: • Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 
0 Volatilization factor used only for volatile chemicals of potential concern. 

For noncarcinogenic effects: AT"' ED 

ND= Value not determined 

q:lw9-gvt/aeddevens/aoc57/hhrafinaVspread/area2redRes-sb2r, ADRES-SB2R-INH 

1nglks 
mg.Im' 
mglm' 

m'/kg 

,gim' 

m'/hour 

kg 
hour./day 

days/year 

"~ 

--

EQUATIONS 

CANCER RJSK .. INTAKE (mg/kg-day) x CAi"iCER SLOPE FACTOR (mg/kg-day}-l 

HAZARD QUOTIENT= INTAKE (mg/kg-dny) I REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION - fCAr,+ Cav) x RAFx IhR:,: ET x Ef x ED 

BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES =CS x 1NF 

(VF not 1:11lcula1ed because there are no VO Cs selected :is CPCs), 

2/3/001:38 PM 



RES-SBZR 
INHALATION EXPOSURE TO PARTICULATES lN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE - ADULT RESIDENT 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

CARClNOGENIC EFFECTS 

to>iRoii~" ,, ' ,, ,,, ' ' ,,,.,,,,,,,,,g~wl~~!~lili~;;;:; ; ;~.~~:< ; ~f;!~;:'~~;";~!~i~i~~ ;;.:~.~~~~; ; ;;;;~:!~~o;m;,;,;;ili~~&, ,A~!~1t-
Arsenic 21 NA l.6E-08 1.6E-IO 1.5E+Ol 2.4E-09 0.32% 
Chromium 2410 NA I.SE-06 l.9E-08 4.IE+Ol 7.6E-07 99.66% 

Load 5060 NA 
Dieldrin 0.0113 NA 
Aroclor-1248 0.482 NA 
Aroclor-1260 12 NA 

NONCARCINOGENIC EFFECfS 

3.SE-06 3.9E-08 
8.6E-12 8.7E-14 
3.7£-10 3.7E-l2 
9. IE-09 9.2E-ll 

ND 
J.6E+Ol 
2.0E+OO 
2.0E+OO 

:_:,::.:.:,:.:.: :_:: :SOMl\1MY¢ill\i<:;ER.ll'l~K:. 

1.4&12 
7.4E-12 
I.BE-JO 

"'"'~Ii:Qt 

0.0002% 
0.001% 

0.02% 

• •• • c<i.r~;;ii,ii • ••• • ; :~~~i~~~~~ii~ ; :::~;; :
1
~,:~~~Ms1>.'i1!:;;;;~~ ;:i~?£~f':;:':;~2Jf:;"- o%t:: :}~~;t' 

Aluminwn I 69701 NA! I 5.3E-06 I I.6E-07 I 1.0E-03 I l.6E-04 I 6.80% 

Arsenic 21 NA 
Chromium 2410 NA 
Iron 6880 NA 
Lead 5060 NA 
Manganese 169 NA 
Dieldrin 0.0113 NA 
Aroclor-1248 0.482 NA 
Aroclor-1260 12 NA 
VPH NA 
C9-Cl2 Aliphatics 130 NAI I C9-CIO Aromatics 93 NA 
EPH NA 
C9-Cl8 Aliphatics 1860 

NAI 

I 
Cl9-C36 Aliphatics 22,700 NA 
Cl I-C22 Aromatics 7050 NA 

q:/w9-gv1•---- '-tcvcns/aoc57/hhrafinal/sprcad/area2rcc/Res-sb2r, ADRES·SB2R-JNH 7 

l.6E-08 4.7E-IO 
l.BE-06 5.4E-08 
5.2E-06 l.5E-07 
3.8E-06 l.lE-07 
1.3£-07 3.SE-09 
8.6E-12 2.5E-13 
3.7E-IO l.lE-11 
9.lE-09 2.7E-10 

9.8E-08 I 
7.0E-08 

2.9E-09 I 
2.IE-09 

1.4E-06 I 4.2&081 
1.7E-05 5.IE-07 
5.3E-06 l.6E-07 

ND 
2.9E-05 

ND 
ND 

1.4E-05 
ND 
ND 
ND 

5.7E-01 
l.7E-02 

5.7E-Ol 
ND 

2.0E--02 

1.9E-03 

2.7E-04 

5.IE-09 
l.2E-07 

7.3E-08 

7.9£-06 

81.07% 

0.0002% 
0.005% 

0.003% 

0.34% 

'·'·'·'·'·'·'·'·'·'·····'$®"1~1i.Yl'til:U1W.il'li)'.Ilx;-:j:·:·:':··':'o:oo~e!'·•:':':':':·:--'·•·· 

2/~{00l:38PM 



R&:,'-SB2R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE- CHILD RESlDENT (1 TO 6 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

03-Feb-00 

EXPOSURE PARAMETERS 

.u.u ..... '.'rAJµJ»1>t.~K·.·.u.u.u.u.u.1rr!iUiP1,.· .. • . .' .. U/l'¼n~·.·.::u: :,.\i1iir$.-.u.: 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RATE JR 200 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 2,045 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 15 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATEON ED 6 

AVERAGING T™E 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

6 

Chemical-specific 

EFFICIENCY 

Notes: 

For noncan::inogenie effects: AT= ED 

The dennal 11bsorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 

Human Health Evaluation Manual Supplemental Guidance Denwd Risk Assessment, 1998. 

•The lesser oft he 95 % upper conlidcncc limi1 {UCL) & ni;ixi1num eoncentrn.tion. 

ND= V:ilue not dctcn11incd NE= Route not e"aluated 

q:/w9-gvt/aec/devens/aoc57nUuafinaVsprcad/area2rcc/Res-sb2r, CHRES-S82R~ING 

mg/kg 

mgl&y 

mg/on' 

on' 
kgfmg 

kg 

dayslye;tr 

"'" 

,,= 
""' unit!ess 

EQUATIONS 

CANCER RISK• INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day}-1 

HAZARD QUOTIENT,. INTAKE {mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE-= {INTAKE-INGESTION}+ {INTAKE-DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL= 

CS x m x Fh: CF x EFx ED 

BW xATx365 days/yr 

CS x SA x SAF x AE X CF X EFx ED 

BW x AT x365 days/yr 

2/3/001 :50 PM 



RES-SBZR 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 

AOC 57 AREA 2 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

: ~o,;~~~~~ ~~~i:~~o~ :~~;~;; :~;;;xg£ :::~} ::n:;;::t6~:!6:i: €~c;n~~K ¢~:!!~& : :*~~ '!~F1 
Arsenic 21 9.9E-06 O.QJ 3.0E-06 l.5E+OO l.60E+OO I.SE-OS I 4.SE-06 I 2.0E-05 j 37.45% 
Lead 5060 2.4£.-03 ND ND ND 
Dicldrin 0.0113 5.3E-09 ND 1.6E+01 ND 8.SE-08 
Arodor-1248 0.482 2.3E-07 0.14 3.ZE-07 2.0E+OO 2.SOE+OO 4.SE-07 
Aroclor-1260 12 5.GE-06 0.14 S.IE-06 2.0E+OO 2.SOE+OO l.IE-05 

8.IE-07 
2,0E-05 

8.SE-08 
1.3E-06 
3.lE-05 

.. : . : . : .: ........ : . :;:; :;:; . ;:; •.:. :; •;;•;. i. i. ;• ;:; •.';•!,!,;.ii•;•·•·:·:.,,:·•·.·•·:·:·•. SOil'!MAkv:cANCEI(li.ISK. •. • r·,,, •·•· ~i<-65 • r ·•· :·: ... • ....... ))'-os f: ·:. :· :·: ·:. slli~s 

NONCARCINOGENIC EFFECTS 

0.16% 
2.41% 

59.97% 

···········.·:·"°Mfoe,"r··r::·:··••.·-~bNw!~~w·······~J!~~·· t~~!~~·······;:t~··········;.:tE7'~~;.~:•;,:;·······~-·······-0!!i•·········d~!;~~:¾!1'r:, 
Aluminum 6970 3.8E-02 NDI I NDj NDj 

Arsenic 21 I .2E-04 0.03 I 3.SE-05 

Chromium 2410 l.JE-02 ND 

Iron 

Lead 

Manganese 

Dieldrin 

Aroclor-1248 

Aroclor-1260 

VPH 

C9-C12 Aliphatics 

C9-CIO Aromatics 

EPH 

C9-Cl8 Alipliatics 

Cl 9-C36 Aliphatics 

Cl J-C22 Aromatics 

6880 

5060 

169 

0.0113 

0.482 

12 

130 

93 

1860 

22700 

7050 

3.8E-02 

2.SE-02 

9.3E-04 

6.2&08 

2.6£-06 

6.6E-05 

7.JE-04 

5.IE-04 

l.OE-02 

1.2E-01 

3.9E-02 

ND 
ND 

ND 
ND 

0.14 

0.14 

0.17 

0.17 

0.17 

0.17 

0.17 

3.8E-06 

9.4E-05 

l.2E-03 

8.9E-04 

l.8E-02 

2.2E-OI 

6.7E-02 

3.0E-04 2.9E-041 
3.0E-03 7.SE-05 

ND ND 
ND ND 

7.lE-02 4.JE-03 

5.0E-05 ND 
2.0E-05 1.6E-05 

2.0E-05 J.6E-05 

6.0E-01 5.SE-01 

3.0E-02 2.7E-02 

6.0E-01 5.5E-01 

6.0E+OO 5.5E+OO 

3.0E-02 2.7E-02 

3.8£-01 I 
4.4E+OO 

l.2E-01 I 
O.OE+OO 

5.lE-01 I 
4.4E+OO 

J.JE-02 0.0E+OO 1.3E-02 

1.2E-03 l.2E-03 

UE-01 2.4E-Ol 3.7E-Ol 

3.3E+OO 5.9E+OO 9.2E+OO 

1.2£-03 2.3E-03 3.4E-03 

1.7E-02 3.3E-02 5.0E-02 

L7E-02 3.2E-02 4.9E-02 

2.IE-02 3.9E-02 6.0E-02 

1.3E+OO 2.5E+OO 3.8E+OO 

-'·'-'·'·'·'·'·'·'·'·'·~-.-:·~-~:·.·.·.·.·,;:;•;:.:.:;•'•;•i•i•;•;•i: :;:;:;C. :;:::;:;:;:;::::::•:::::::::::•::::::::•:;•;•i•;•;•i•;::.~:-::·;,01\fl\ififu'i'li:i\Ui<iYiN'Oii)i"·.·.····. ••••• ···r·· ••••• ••••• • \al··· • ••••••• •••••• ••••• pr··········· ····•j~: 

q:lw9-gvth"'"''devens/aoc57nthrafinaVspread/area2rec/Res-sb2r, CHRES-SB2R-ING 2 

2.75% 

23.93% 

0.07% 

0.01% 

2.00% 

49.85% 

0.02% 

0.27% 

0.27% 

0.33% 

20.52% 

~@!001:50 PM 



RES-SBi.1< 
INHALATION EXPOSllRE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS} 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.u.u.LLU:~:(1:CP.Ai\fui~TSi~-:-:·:·:·:·:j:L •. •. • _ •. •. •. •. •. •. •. ·sv.M.~Qt. •. • _ •. -. -. -_ -. • :vx1.ue· _ -.. -. -. -. _ . ):~I?r.$Lu.u.1. 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Cakulntcd 

CONCENTRATION AIR VOLATILES CA• Cnkulatc:d 

VOLATILIZATION FACTOR** VF Culcula1ed 

PARTICULATE EMISSlONS FACTOR PEF l.32E+09 

INHALATION RATE lhR 0.31 

BODYWEIGHT BW 15 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT J :01 NONCANCER AT 

Notes: '"Soil conccntr.llion used is the lesser of the 95 % upper confidence limit (UCL) & maximum conccntr.ition 

uvo!atiliuition foe tor used only for vofatilc chemicals of potential concern. 

For noncarcinogenic cffec1s: AT"' ED 

ND= Va!uc not &tc11I1inc:d 

q:/w9-gvt/aec/clevens/aoc57/ld1rafinal/spreacl/area2rec/Res•sb2r, CHRES-SB2R-INH 

mg/kg 
mg1rr, 

mglrr, 

rn'/kg 

ug/m' 

m'/hour 

kg 
hours/day 

days/year 

,= 

""" 
""" 

EQUATlONS 

CANCER RISK= INTAKE (mg/kg•day) x CANCER SLOPE FACTOR (mg/kg•day)•l 

HAZARD QUOTIENT .. JNTAKE (mg/kg•day) I REFERENCE CONCENTRATION (mg/kg-tby) 

INTAKE- INHALATION= /CAn+ Cnv} X RAF X lhR X ETx EF X F,D 

BW x ATx365 days/yr 

AIR CONCENTRATION PARTICULATES"' CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x 1/VF 

(VF nllt calculated l,ccause I here 11rc no VO Cs selected as CPCs). 

3/16/009;29 AM 



RES-SBZR 
INHALATION EXPOStlRE TO PARTICULATES IN SUBSURFACE SOIL - RME 
UNRESTRICTED LAND USE - CHILD RESIDENT (I TO 6 YEARS) 
AOC 57 AREA 2 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

•• ···:·:' ••••• "co.i,~~~~- •••• •·•·••·····•·•·•· -G~Nc,:z~~ii~•;; ; ; :2c;;;;••········,:;~~cEi#R::.;~~~:~~· ;::~:Ef f ~ ;;•; ~:::.~:io~t•;•;•; ~=~···••; ·~~~lt~, 
Arsenic 21 NA l.6E-08 9.3E--Jl 1.5E+OI J.4E-09 0.32% 
Chromium 2410 NA J.SE-06 1.IE-08 4.IE+OI 4.4E-07 99.66% 
Lead I 50601 NAI I - -- -" - -- -·. ··-3.SE-06 2.2E-08 

NAI 

I 

Dieldrin 
Aroclor-1248 
Aroclor-1260 

0.0113 
0.482 

12 
NA 

NA 

8.6E-l2 
3.7E-l0 
9.IE-09 

5.0E--14 
2.IE--12 
5.3E-11 

l.6E+Ol 
2,0E+OO 
2.0E+OO 

8.0E-13 
4.3E-12 
1.1 E--10 

• ··'·"·'·'············· ·--'-'·'·····'·--'·'·················'·'·'·'···'· .. :•u.:.:.::;. • .::·;·;· .• _.. •. • • .. : •. •. •. • .• _.. •. • • _- .• _., •. •. • ·;· .• •. •. •. •. •. • • •. • •. •. •. ·;· ·;-;-;·;·;·;-r:·;·r,-; ;,•···•·:·s!)MI\IAI\YP.ilNciln·rusi~·q=·•4E'fi;i' 

NONCARCINOGENJC EFFECTS 

0.0002% 
0.001% 
0.024% 

• • • • • :m::: ¢qMPO)/SD:m:::::H::: : • m: ::::co~~=~;~~ :iL • ;~(,~~:~~:•c•otr~~rri;~;~ ::.:~::;~~ ::;,;;£:': u: l!o:~; ?~;~,1~: 
Ahunioum I 69701 NAI I 5.JE-06 I 3.6£-071 I.OE-031 3.GE-041 6.80% 

Arsenic 21 

Chromium 2410 

1nm 6880 

Lead 5060 

Manganese 169 

Dieldrin 0.0113 

Aroclor-1248 0.482 

Aroclor-1260 12 

VPH 

C9-C 12 Aliphatics I 130 

C9-Cl0 Aromatics 93 

EPH 
C9-CJ 8 Aliphatics 

I 
1860 

Ci9-C36 Aliphatics 22,700 

Cl l-C22 Aromatics 7050 

q:lw9-gvt' 'evenslaoc571hhrofinal/spreadlarea2rcclRes-sb2r, CHRES-S82R-lNH 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.6E..QS l.JE-09 
I.SE-06 l.2E-07 
5.2E-06 3.SE-07 
3.8E-06 2.GE-07 
l.3E-07 8.7E-09 
8.6E-12 5.8E·l3 
3.7E-IO 2.SE-1 I 
9.IE-09 6.2E-IO 

9.SE-08 6.7E-09 
7.0E-08 4.8E-09 

l.4E-06 9.6E-08 
I.7E-05 l.2E-06 
5.3E-06 3.6E-07 

ND 
2.9E-05 

ND 

ND 
l.4E-05 

ND 

ND 
ND 

5.7E-Ol 
l.7E-02 

5.7E-01 
ND 

2.0E-02 

4.3&03 

6.2E-04 

l.2E-08 
2.SE-07 

l.?E-07 

l.SE-05 

81.07% 

11.78% 

0.005% 

0.003% 

0.34% 

·.-.·.·. ·.·.·.·.·;·;·.·.·.·.·., ; ,.·.·.·.· •.•.• ·.-.·. ~O;i'.11\I;,\l{it>IA"Z~~i'i.lN!}_.,,n·.·.· .: ·.,, ~,••~r.·.-.·.·.·.·;·;·.·;· 

" 3/.lhf009:29 AM 



RES-.GW21 
INGESTION or GROUNDWATER AS DRINKING WATER (LINFILTEJUW SAJ\IPLES)- Ri\lE 

UNRESTRICTED LAND USE - ADULT RESIDENT 
AOC 57 AREA 2 RECREATIONAL 
fORT DEVENS, MA 

EXPOSURE PARAMETERS 

: • : • : • :: ::; :;:;: :· :p~UMETERJJ:(J)":.:. :~ ~- : : :·; :; S\'J\:l.UOL _ iiii:_!i. :' :·:.:.:V@.il/_f. _U _ ·:.:.:·:UNITS ~: 

CONCENTRATION WATER 

INGESTION RATE 

BODYWEIGHT 

CONVERSION FACTOR 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

Nn1cs: 

CANCER 
NONCANCER 

Fnr nonc.ircinogcnic ~m:clS: AT .. ED 

CW 

IR 
BW 

CF 

EF 

ED 

AT I AT 

chendcal.spcdfic ugllitcr 

2 liltis/day 

" ., 
0.001 mglug 

350 .. _, 
JO """ 
70 "'" JO YQO 

I 
CANCER RISK - INT AKE (mg.lkg-diy) :,: CANCER SLOPE FACTOR (mg/kg•day)• l 

HAZARD QUOITIENT- INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

I 
INTAKE- CW:.IRtEFlEDxCF 

nw x AT x36S days/year 

q:/w9-gvt/aec/devens/aoc57 /hhra-final/spread/area2rec/resgw2r Page 1 3/14/004,14 PM 



RIIB-GW2l 
INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - RJ\'lE 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC57 AREA2 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

L: .::•.~•:::J.!J.!JililT";~:::,,oN:us""''":::.:::.:"ii: 
Arsenk 54A ug/Litcr 6.'IE-04 

Arodor-1260 0.22 ug/Liler 2.6E-06 

llls{Z-elhylhexyl)phlhlllnlt "" ug/Litcr 4.7E-0l 

;Trtrnehloroethylene 16 ug/Lilcr l.9E-04 

iTrikcbloroethylene 1.9 uglLiter 2.2E-05 

:~)\fjC¢ii~t¢J!~ 

;:~=~::~ 
l.5E+oo 

2.0E+oo 

1.'IE-02 

5.2E-02 

1.IE-02 

:_:_:~ QR..½~!:if!.:J~WW:.:_ .. :.:.:.: 

NONCARCINOGENIC EFFECTS 

itirid;ii:ifi~ 
.-lf'iG~O~.
·:·:·:·:·:·:····· 

9.6E-04 

5.2E-06 

6.6E-05 

9.SE-06 

2.5E-07 

'"''"'°''" 

!.: .. . ,~~;;;~.~--~=·•·············~~~c~~~;;~~··············w;,.·······:·•·~P>;:;·············· ·::!:•.· ······················•·;ii%t._ .••. ' 
Arsenic 

Iron 

M:,,ng:mi'$e 

Aroclor-lZ60 

Dls(2-ethylhex~·l}phth11l1te 

J,2-Dlthloroeth~·lene 

!1·etraehloroe1bylene 

jTriehloroeth)'lene 

q1w9-g;1tJ,,,nr/devens/aoc57/hhra-final/sprcad/area2rec/resgw2r 

54.4 ug/Lila l.5E-03 

3610 ug/Lila 9.9E-02 

724 11,g/Lilcr 2.0E-02 

0.22 uglli!,:r 6.0E-06 

'"" ug/Litcr 1.IE-02 

13 u!'JLilcr 3.6E-04 

16 ug/Li!cr 4.4E-04 

1.9 ug/Litcr 5.2E-05 

=:~.:.:.:.?c9:T::~J:<wq~filutmfiY:.:.:_._:_:.:.: 

Page2 

3.0E-04 

ND 

2.4E-02 

2.0E-0S 

2.0E-02 

Q.0E-0J 

I.0E-02 

6.0E-03 

5.0E+oo 

B.3E-0l 

3.0E-01 

5.SE-01 

4.0E-02 

4AE-02 

8.7E-03 

TI 

3/14/004:14 PM 



MAlN-SS3I 
INCIDENTAL INGESTION OF AND DERJ\.'lAL CONTACT WITH SURFACE SOIL- RME 

FUTURE/CURRENT l'VIAINTENANCE WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

Y). ••• ·t,;;fu~i\iic.fiiR'·:·:·:: ••• ·:-:·: :·:ii'v,i·ii&:·.·.·: .·.-.-.·.·vA'.tluiz, •• •• • •• riw,,s· ·,· I 
CONCENTRATION SOIL cs Su Below• 

INGESTION RA TE IR 100 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.02.1 

SURFACE AREA EXPOSED SA 11,600 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF " EXPOSURE DURATION ED 25 

A VERA GING TIME 

AT 70 

NONCANCER AT 25 

DERMAL ABSORPTION 

CANCER I 
AE Chemic:il-specilic 

EFFICIENCY 

Noles: 
for uonc:ircinoge11ic effects: AT= ED 

The dermal nbsorption efficiency is from the Risk Assessment Guidance for Superfund Volume I: 

Human Health Evnluntiun Manual Supp!cmcntnl Guidance Dermal Risk Assessment, \99&. 

'"The b-ser of the 95 % upper conlidence limit (UCL) & maximum concenmuion. 
The exposure frequency is ossumcd to be I day o we~k from Mny 1st 10 Octol,cr 3 lsL. 

ND"' Value not dctcm1incd 

q:lw9*gvliaec/devens/aoc57/11hrafinal/sprcad.arca3ind/main-ss3i 

mg/kg 

mg/day 

mgfcm' 
,m' 

kgfmg ,, 
daysfyt:ar -
""" 
'°'" 

unit less 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day):.: CANCER SLOPE FACTOR (mg/kg-day)•! 

HAZARD QUOTIENT= INTAKE (mg/kg-dny) / REFERENCE DOSE (u1g/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION"' 

INTAKE-DERMAL"' 

CSx !Rx Fl xCFx EFx ED 

nw x ATx 365 d:iys/yr 

CS x SA x SAFx AE x CF x Ell x ED 

BW x ATx 365 d:iys/yr 

3114/002:54 PM 



MAIN-SS3I 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- Rl\·IE 

FUTURE/CURRENT MAINTENANCE WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

,::·:::::1:.::"0M~oiJaommm:1:nm::¢<i•~J~ifoN1:rnmm~:s~~t·nmM~~~i1:····1::,:E::::::::::,.!:;::t~•::1~;,,::::c=G:;:o~"mmm
0

"u.:.~"mm::mw~~~~c·:·:m·~i?1F1 
Arsenic I 4d 3.0E-06 j 0.031 2.5E-o7 I 1.5E+00 I ~.GE+00 I 4.5E-06 I 4.0E-07 j 4.9E-06 j 100.00o/o 

•··•·····•·•···•·•·•·•·•·•·' .... : :· .•.. :·.· .•.•.•. :S.D~WAi~'Y QiN¢!iRRI1ifC~l·.·.·.~ti~. •iiJMtP \ .. c;;•~<t>~~: 

NONCARCINOGENIC EFFECTS 

~~-· _· ··:toM~OUN~::::·: :::· • ~~=noN:· ·:·:::,:E?.~!rn.::ti*E:~:::•·.~::~:;,m:: ":g~NC~~!Z.~,:::·: :i~~: :m:: ; ~:l:t: : u u:::iiier up;~E 
Arsenic 

I ··1 
8.3E-06 I 0.03 

Iron 8040 1.GE-03 ND 

Manganese 548 1.IE-04 ND 

VPH 

C9-CI2 Alipl1atics I 161 3.3E-06 I 0.17 

C9-CIO Aromatics 4.85 9.9E-07 0.17 

EPH 

C9-CJ8 Aliphatics 

I 
3.631 7.4E-07 I 0.17 

CI9-C36 Aliphatics 38 7.7E-06 0.17 

Cl 1-C22 Aromatics (0 2.0E-06 0.17 

7.0E-07 

l.5E-06 

4.7E-07 

3.SE-07 
3.7E-06 
9.4E-07 

3.0E-04 

ND 

7.1 E-02 

6.0E-01 

3.0E-02 

6.0E-01 
6.0E+00 
3.0E-02 

2.9E-04 I 
ND 

ND 

S.5E-0I 

2.7E-02 

5.SE-01 
5.SE+00 
2.7E-02 

2.SE-02 

J.6E-03 

5.4E-06 

3.3E-0S 

l.2E-06 
1.3E-06 
6.6E-05 

2.4E-03 

2.SE-06 

1.7E-05 

6.4E-07 
6.7E-07 
3.5E-0S 

3.0E-02 

l.6E-03 

8.2E-06 

5.0E-05 

l.9E-06 
2.0E-06 
J.0E-04 

·•· .•:U.L•.•·•·•·•·•·• ....... ,.•: .•.• ·•·•·•!•.'••: •. ••·•·• ... •.• ... ·;,;,•·;·• !•••••••' i•••!•.·i•i'i'• •·'•'•'•• ••••:•••i'ff i·;·• ,·,•,•·•••••,stJMMARY.llAZARii'lN.IiEJ(;,•·:•'•·•:•'·,•·•·t,·•·•·•·,···.··;;nsr· ••••·•·•·•···•···•·•~·oon·,·,;,;·;·• •·•·@3' 

q:/w9-gvt/aeddevcns/aocS7/hhrafinaVspread.arca3ind/main-ss3i 2 

94.57% 

4.92% 

0.03% 

0.16% 

0.006% 
0.006% 

0.32% 

3/14/002:54 PM 



J\.UIN-SS·;.,, 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
FUTURE/CURRENT MAINTENANCE WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

·1·i·1 • l. l. l 
O 

l
0 

l O l O l ·1 ° l O l O PARAM'.E:i-:Eiil • l • 1 • i. l • l • l • i. i • l • i • 1 • i. l • 1 ·; ·E. ;' lSVMBOL. ~. i • 1 • l;1 • l • 1 • 1vALUe: • 1 • 1 • n1H;i;lW[tJNJTS~;1;1H1Hl! 

CONCENTRATION SOIL* cs See bc:low 

CONCENTRATION AIR PARTICULATES CAp Calcu!11ted 

CONCENTRATION AIR VOLATILES CA, C:1ku!a1ed 

VOLATILIZATION FACTOR** VF C:1ku!a1ed 

PARTICULATE EMISSIONS FACTOR PEP 1.32E+09 

INHALATION RATE lhR 1.6 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

.EXPOSURE FREQUENCY EF 52 

EXPOSURE DURATlON ED 25 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I "I NONCAJI/CER AT 25 

Notes: • Soil concentration used is the lesser of the 95 % upper confidence limit {UCL) & ma~imum concentration 

uvofotilization foclor used only for vo!otile chemicals of potential concern. 

For noncareinogcnic effects: AT= ED 

ND= Value not dctennincd 

q:/w9-gvt/aec/devens/aoc57/hhrafinaVspread.area3incl/main-ss3i 

mg/kg 

mg/m' 

mg/m' 

m'/kg 

ugfm' 

m'Jhour 

kg 

hours/day 

days/year 

,= 

""'" 
''"" 

3 

EQUATIONS 

CANCER RISK .. TNT AKE (mglkg•d~)') x CANCER SLOPE FACTOR (mg/kg-doy)•l 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE• INHALATION =(CAp +C11v) x RAF x lhR x ET x EFx ED 

BW xATxJ65 days/yr 

AIR CONCENTRATION PARTICULATES= CS x J/l'EF 

AIR CONCENTRATfON VOLATILES= CS x I/VF 

{VF uot calculaltd because there are nu VOCs selected os CPCs). 

3/14/002:54 PM 



MAIN-S531 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL - RME 
FUTURE/CURRENT MAINTENANCE WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::mm:: :·:·m·········co;i,ooND:!:·:·:·:·:·:·: ••••••• ::::: :coNs;~;:;~;:~·········· :q~;~················:,;:;;!~~:-cem'R:if +~~· ~:~:£::~······•·c::£;~~~~··•···· ~~7f:~·•···· -~~~:t!. 
Arsenic I 4Jj NAI J 3.IE-081 2.9E-IO I J.5E+OI I 4.3E-09 I 100.00% 

.·.·.··· .) ...... •.•.•.•.•.•.•.•.····· .... u., ..... L,., .•. ·.'.'.' •.·•·.·.•··· ·•·•·•·•· .• ............. ,,. ·•·•·•·•·•·•·•· ,.· ·.·.T;,,, ••• , •••• ••••••• ••••• ·······,···,··· ·,;·;···,;·,··;· ·······so1'!M>iiiYd~)idslfRiSK,;!;·;·;· ···wi:w 

NONCARCINOGENlC EFFECTS 

,·,· ••• •• i ·:n·:·f !C-OMPDWio: :::::m:rn·.·.·.· •• :·:: co•c~::i~;;~ ;~a.~ ~~:;~:;•ctciiJ~::1%~;;;~ :~~:i:~.i~ ·:::E:,a i~i~ii;• ~~.;lt~·· 
Arsenic I 41\ NA! I 3.IE-081 8.IE-10 I ND 

Iron 
I 

80401 NAI I 6.lE-061 l.6E-07 I ND 
Manganese 548 NA 4.2E-07 I.IE-OS l.4E-05 I 7.7E•04 I 100.00% 

:'ill! 
C9-Cl2 Aliphatics I ,., NAI I 1.2E-08 I 3.2E-10 I 5.7E-OI I 5.SE-10 I 0.00000072 

C9-CIO Aromatics 4.85 NA 3.7E-09 9.UE-11 J.7E-02 S.UE-09 0.0000073 

EPH 
C9-C18 Aliphatics 3.6 NA 2.RE-09 7.2E-l J S.7E-Ol I 1.3E-10 I 0.00000016 

C ! 9-C36 Aliplmtics 38 NA 2.9E-08 7.SE-10 ND 
Cl I-C22 Aromatics JO NA 7.4E-09 !.9E-IO 2.0E-02 9.6S.09 I 0.000012 

:s,,;;;;;;•SQMWill,Y•ail-'ZWll/!'i~!J:~~;;;j ;;;;';';•;•q•~QQ!!. 

q:/w9-gvfh-""'-levens/aoc57 /11hrafina Vspread.area3 ind/main-ss3i 4 3l!_i(.~02:54 PM 



MAu'1"-SS3l(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE/CURRENT MAINTENANCE WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

August 1992 

EXPOSURE PARAMETERS 

: LLU rAAAM1'"'~~u ULU~VM~P~ LU L Y.A~i~~}UuU,iii!irrsLU 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR so 
FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.024 

SURFACE AREA EXPOSED SA 11,600 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXl'OSURE FREQUENCY EF 26 

EXPOSURE DURATION ED ,., 
AVERAGING Tll\"lE 

AT 70 

NONCANCER AT 6.6 

DERMAL ABSORPTION 

CANCER I 
AE Chemic11l-spccilie 

EFFICIENCY 

Notes: 

For noncarcinogenic effcc1s: AT= ED 
The dermal absorption efficiency is Imm the Risk Assessment Guidance for Superfund Volume I: 

Human Hca!th Evaluation Manunl Supplemental Guidance Dcnnal Risk Assessment, 1998. 

"The lesser of the 95 % upper conlidc11cc limit (UCL) & m,1xim11m co1lCent111tion. 

The exposure frequency is Msumcd to be I day a week from M~y 1st to Oclobcr 31st. 

ND= Value no! d~lcnnincd 

q:Jw9-gvt/aec/deve11s/aoc57/11hrafinaVsprcad.area3ind/main-ss3i{ct) 

mg/kg 

mg/day 

mg/em' 

em' 

kg/mg 

kg 

days/year 

yoara 

years 

"'" unit less 

EQUATIONS 

CANCER RJSK- INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg•day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= {INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION .. 

INTAKE-DERMAL= 

CSxlRxFlxCFxEFxED 

BW x AT x 365 days/yr 

CSx SA xSAFx AExCFx EFx ED 

BW x AT;i: 365 days/yr 

3/14/002:53 PM 



MAIN-SS31{CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL - CIINTRAL TENDENCY 

FUTURE/CURRENT MAINTENANCE WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

······!·.···:: ~°:•i~~6.N°·:·:·:·:·:·•·:·•:: 2:-0•c:fb1•0··:·:·:·:· ~:lt~~r·•·:·:·:i!!~!::l··:·: :~ES~}·•·•··;,:E! ;::t~•::~:;a)·•·F~ci~~~ ~~~it-~ :.:·:·:·:::~k.·:·: ~i~~F, 
Arsenic I 4d 2.0E-07 I o.oJI 3.3E-08 I J.SE+00 I l.6E+00 I 3.0E-071 5.3E-oB I 3.SE-071 100.00% 

.'.' :,•.Li.LU.:.:.•.•.:;.:,• :,:::s,,r,:,·,·c;,•;• ••::::::::,.,,·.? ·? ·,·,·,.·,n:• ~· •c·•c ·,ff::·:·:: ff ..... ·,,ffff:-·· .. ·suivli;iWity ctNt'ri1>;nis1C ·1·,:·,•·•·,\,~:n;J,:: <;:: ff: :·:s.aos:i" :·: :r:·sli-u1 l' ::: ::::::: 

NONCARCINOGENIC EFFECTS 

· ,., .. ,,.,' co~'"~"",];,·,,,·.·. ;:6JN':~zjoN, :: H £i:::,;!i ! : ;~~i:=::!!.!',~~t::i: !.!.: !·,.::!iNcri!:!:~,~i! ! !: i%it:::!.::~t:%\! ! :n!;E:,: Ur\~?"", 
Arsenic I 411 2.IE-061 0.031 3.SE-071 3.0E-041 2.9E-04 I 7.0E-031 J.2E-03 I 8.2E-03 I 94.80% 

ND Iron 

I 
80401 4.IE-041 NOi 

I 

ND 

Manganese 548 2.8E-05 ND 7.IE-02 ND 3.9E-04 3.9E-04 4.56% 

VPH 

C9-Cl2 Aliphatics 

I ··1 8.JE-071 0.171 7.7E-071 6.0E-01 

C9-Cl 0 Aromatics 4.85 2.SE-07 0.17 2.3E-D7 3.0E-02 

S.SE-01 i.4E-06 L4E-06 2.BE-06 0.03% 

2.7E-02 8.2E-06 8.7E-06 I.7E-0S 0.20% 

EPH 
C9-Cl8 Aliphatics 

I 

3.631 l .BE-07 I 0.)71 l.7E-07I 6.0E-01 

Cl 9-C36 Aliphatics 38 l.9E-06 0.17 1.8E-06 6.0E+OO 

Cl 1-C22 Aromatics 10 S.0E-07 0.17 4.7E-07 3.0E-02 

5.SE-01 3.lE-07 3.2E-07 6.3E-07 0.007% 

5.5E+00 3.2E-07 3,3E-07 6.SE-07 0.008% 

2.7E-02 I.7E-0S 1.7E-05 3.4E-05 0.39% 

;:::,:,:,::::$.(!i\1llili\:1t,\i:~z,;i\!i;lt<1i!!,l<i• :· ·:·•·:,r/A<ili;J;·•:::::'::::•::·,::·:·@o1ir:::·:•,•:•:••:ci.<Oli 

q:/w9-gvt/aec/devens/aoc57n1hrafinal/spread.area3ind/main•ss3i(ct) ' 3/J.4/002:53 PM 



MAIN-SS3l(CT) 
INHAIJATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 
F'UTURE!CURRENT MAINTENANCE WORKER 
AOC 57 AREA 3 INDUSTRIAL 
F'ORT DEVENS, MA 

EXPOSURE PARAMETERS 

.L·.-.u.-.L(LLLU.P.~MMJF~,~u.u.u.rr~:c~:u~:(c~sx~:t~Q~:~:(Ci:i:(:Y.iiiiEJCi:<(i:~:i:i~i.i.{Ui·u. 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR** VF Cakula1ed 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RATE lhR 1.6 

BODYWEIGHT BW 70 

EXPOSURE TIME ET s 
EXPOSURE FREQUENCY EF " EXPOSURE DURATION ED 6.6 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 

I ''I NONCANCER AT __ ?_'.~ 

Notes: • Soil concelltration used is the lesser of the 95 % upper CQOfulence limit (UCL) & maximum concentration 

••Volatilization foctor used only for \-olatilc chemicals of potent fa! concern. 

For 11oncarci11ogenic effects: AT"' ED 

ND=- Value not dctcnnined 

q:/w9-gvt/ae~devcns/aoc57/hhrafinaVsprcad.area3indfmain-ss3i(ct) 

mg/kg 

mg/m' 

mg/m' 

m'lkg 

,glm' 

m'/hour 

kg 

hours/day 

days/year 

l"= 

l"= 

"'" 

3 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION fCAp+ C3v} x RAF x lhR x ET x EF x ED 

BW x AT x365 d:1ys/yr 

AIR CONCENTRATION PARTICULATES,. CS x 1/PEF 

AIR CONCENTRATION VOLATILES =CS x I/VF 

(VF not c:ikul:iled bec:iuse there are 110 VO Cs selec1ed as Cl'Cs). 

3/14/002:53 PM 



MAIN-SS3l(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 
FUTURE/CURRENT MAINTENANCE WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

i.i i··m·:·:·ii·rm:i \COMPOU"0\:m::mm::•:: • ::::·:·:·: CDN~~;~~;~~······:E~~················;~d;,:~:"csm~:.i:i~~~ ·~:,J£ff7·······•·c:ii:~r:t······ ~~:;;·······;~tt: 
Arsenic I 4Jj NAI I 3.lE-08 I 3.SE-11 I 1.5E-~01 I 5.7E-10 I 100.00% 

<$QMi>iMli'MJ'!Q~r••!i!S!i:••:):•:•••:•:•:•,E;J9• 

NONCARCINOGENlC EFFECTS 

•• ···············•·•·•· ~~~.0~0··················•··············c~c£~ i;~~; •••••••• ::;t;.•.•.;:•::•••:00~;;~::"c"''~~;~~~~i~~··· ;~;;i~f.;F ;.•.;; ~~:f ~~::•:;:• Jfa~:£; ;A~!~~": 
Arsenic I 4d NAI I 3.lE-08 j 4.0E-10 I ND 

Iron 
Manganese 
VPH 
C9-CI2 Alipl1atics 
C9-CI0 Aromatics 
EPH 

C9-CJ8 Aliphatics 
Ci9-C36 Alipliatics 
Cl 1-C22 Aromatics 

8040 
548 

16 
4.85 

3.6 
38 
JO 

NA 6.IE-06 

NA 4.2E-07 

NA 1.2E-08 

NA 3.7E-09 

NA 2.8E-09 

NA 2.9E-08 

NA 7.4E-09 

7.9E-08 ND 
5.4E-09 l.4E-05 3.9E-04 

l.6E-10 5.7E-Ol 2.SE-10 

4.SE-11 l.7E-02 2.SE-09 

3.6E-l 1 5.7E-01 6.JE-11 

3.7E-JO ND 
9.6E-l 1 2.0E-02 4,SE-09 

~.••······················· ························'····················•3:•:;,:•:•:•:•:••·······••:•:•,:•:•:•:;;•••:•••:•:••·····••;••·········••:•:•:•• •• , ••• , ••••••••••••••.. ••··········••;•. siJMM,\iW•HAZAAll·1N13EX; 1·,··········· Mo•J~ 

q:/w9-gvf/~ "-'i!evens/aoc57/hhrafilial/spread.arca3 ind/main-ssJi( ct) 4 

100.00% 

0.00000072 
0.0000073 

0.00000016 

0.000012 

3/14/002:53 PM 
-----, 



C\.vi\V-S831 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- R!\"lE 

FUTURE COMMERCJAUJNOUSTRIAL WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

August 1992 

EXPOSURE PARAMETERS 

- '·,/ ,tARAMETilR,··::::,:,:rnmrn,:;:svMBO!.);)H;;/i'ivALIIR''' rn u::···llNltSl.,?I 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RATE IR 100 

FRACTION INGESTED Fl JOO% 

SOIL ADHERENCE FACTOR SAF 0.016 

SURFACE AREA EXPOSED SA 12,731 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT SW 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 15 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

25 

Cm:mical-spccilic 

EFFICIENCY 

Notes: 
For norn:nrcinogcnic effects: AT= ED 

The dcnnnl nbsorption efficiency is from the Risk Assessment Guidance for Superfund Volume I: 

Human Health Evaluation Manual Supplemental Guidmwe Dcrnul Risk Assessment, 1998. 

•·n1c lesser oft he 95 % 11ppcr confidence limit (UCL) & maximum concentration. 

ND .. V:i!uc 1101 detcm1ined 

q:w9-gvt/aec/devens/aoe57/11hrafinaVspread/area3-ind/cwiw-ss3i 

mg/kg 

mgld,y 

mg/cm' 

,m' 

kg/mg 

kg 

days/year 

"'" 
"'" ,-

unit less 

EQUATIONS 

CANCER RISK"" INTAKE (mg/kg-day) :1: CANCER SLOPE FACTOR (mc'kt:•day}-1 

HAZARD QUOTIENT"' INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (L''ffAKE-DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL .. 

CS x 1R xFI xCF'x EFxED 

BW x AT x 365 d~ys/yr 

CS xSA x SA.F x AE x CJI i EF X F,D 

BW x AT xJ65 days/yr 

3/14/002:52 PM 



CWIW-SS3l 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RlVIE 

FUTURE COMMERCIAL/JNDUSTRTAL WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::::·: j j j i:mM¢oON*mmm:·:·:m::c<j,;itb110Nmmm:::E~;;.:m::::::~lk:i,·::m(iEE,:·:::·.,!~;::tOf::1?EJ!1l1m "::!:~K mm::"~::%:"" .• :m: .::c:£f·::mrn"~%i:t7:1 

Arsenic I 4Jj 8.6E--06 I 0.03j 5.3E-07 I 1.5E+OO I l.6E+OO I 1.3E-05 j 8.4E-o7 j 1.4E-05 I I00.00% 

.•. •· •· •. •· • .' .'. •. • .•. •· • .. •. •. • .'.• .•. •.' .' .';i,tii\\i;i;\;i~Y. ¢~N¢¢1WtsK .• .l .•.•.•.• : .• J¢'9•. ·•·•·•·•i<:i',M.l.·.·.·.··:··1~s• 

NONCARCINOGENIC EFFECTS 

.. : ~,~~ ... ~~~ :~~~:;~~~ ;;:E f{*E:i :~:~r ~~;:-~a~~:i~: ;~z; ~:1i; ·: ;f~~~ :~:~?.~: 
Arsenic 

I 
··1 

2.4E-05 I 
Iron 8040 4.7E-03 

Manganese 548 3.2E-04 

VPH 

C9-Cl2 Aliphatics I "I 9.4E-06 I 
C9-CIO Aromatics 4.85 2.8E-06 

EPH 

C9-Cl 8 Alipliatics 

I 

3.631 2.IE-061 
Cl 9-C36 Aliphatics 38 2.2E-05 

Cl 1-C22 Aromatics 10 5.7E-06 

0.03 

ND 

ND 

0.17 

0.17 

0.17 
0.17 
0.17 

l .5E-06 

3.3£-06 

9.9E-07 

7.4E-07 
7.7£-06 
2.0E-06 

3.0E-04 

ND 

7.JE-02 

6.0E-01 

3.0E-02 

6.0E-01 
6.0E+OO 
3.0E-02 

2.9E-04 I 8.0E-02 

ND 

ND 4.5E-03 

5.5£-01 l.6E-05 

2.7E-02 9.5E-05 

5.SE-01 3.6E-06 

5.5E+OO 3.7E-06 
2.7E-02 l.9E-04 

5.IE-03 

5.9£-06 

3.7E-05 

l.3£-06 
1.4£-06 
7.3£-05 

8.5E-02 

4.5£-03 

2.2E--05 

J.3E--04 

4.9E--06 
5.IE-06 
2.6E-04 

.. • •ff r •••. • •:. '•. •. •· •: ::•r :•: ::' •••:•:•••ff:•:••.'.'•:••••• ••••r • T •••. •• :•: •:• ••• •:• :•: ••• •·:. •• •·•.: •••••••••• •••. •. •·••••:•:•• ••••·•.ff s\Ji;iMkRv•HAZARii)Nli Ell••••.•·••:••·•.:.'.:•'!' r •••. •• •· •. •• •frMff •· ••:• '. • '. '• ••r•• •• •:o.<i05 !:• n••. r •· :· :•OJip• 

q:w9-gvt/a,.~'i!evens/aoc57/11hrafim1Vspread/area3-ind/cwiw-ss3i 2 

94.51% 

5.02% 

0.02% 

0.15% 

0.01% 
0.01% 
0.29% 

3/14/002:52 PM -



CWIW-S~fal 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL· RME 
FUTURE COMMERCIAUINDUSTRIAL WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS EQUATIONS 

.U.LLU)L.U.U.P.Mt4iWPrT~~u.u.·.n·.·.u.u.u.·.·.Lu~x1':1~.Q.I.i.LU.U.U.:i:*CVt;LU.U.U.LU~n:&U.U.U. 
CONCENTRATION SOIL* cs Sa: below 

CONCENTRATION AIR rARTICULATES CAp C;1lcul;i1cd 

CONCENTRATION AIR VOLATILES CM Ca!cula!cd 

VOLATILIZATION FACTORu VF Cc!cufatc:d 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RA TE lhR 1.6 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 25 

RELATIVE ABSORPTION FACTOR RAF 100%, 

AVERAGING TIME 

CANCER I AT I 2:

0

1 NONCANCER AT 

Notes: • Soil conceotration used is the lesser of the 95 % uppcrconlidcncc limit (UCL) & maximum concentration 
0 Volati!iz:ition factor used only for volatile chemicals ofpo1c:ntial concern. 

For noncarcinogenic effecls: AT "" ED 

ND= Value not dctcm1incd 

q:w9-gvt/aeddcvcns/aoc57/h11rafinaVsprcad/arca3~ind/cwiw-ss3i 

mvJkg 

mgl«e 

mglm' 

m'/kg 

'""' rn'/hour 

kg 

hours/day 

days/year 

,=s 

""" ,=a 

CANCER RISK= INTAKE (mg/kg-day) 1; CANCER SLOPE FACTOR (mg/kg-day)--! 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION= (CAn+ Cav) 1; RAFx lhRx ETx EF x ED 

BW :i.:AT 1:365 day.sfyr 

AIR CONCENTRATION rARTICULATES ""CS x l/PEF 

AIR CONCENTRATION VOLATILES .,,CS x l/\'F 

(VF not calcul:ited because there are no VO Cs sdeeted as CPCs). 

3 3/14/002:52 PM 



CWIW-SS3I 
INHALATION EXPOSURE TO PARTICULATES IN SURli'ACE SOIL- RME 
FUTURE COM!VIERCIAL/INDUSTRIAL WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

/:!i:l: 1·,·,·.jj ••• ·:coMeoueo· :::::::m:::1·,·1 j .·.:))t~Nciz::i;~~ :5i~ j. <:~,;::~~~Ne~%~"'~~;;4 ~:,~:£::~········ "::~:~::~~.·:· ~r;:~•·· .. ~1~:t: 
Arsenic I 4d NAI I 3.IE-08 j 8.JE-10 I J.5E+0\ I 1.3E-08 I 100.00% 

• .• .•.•.•. '.'. • .•.•.•.•. •.•.•.• .•. • .' .• .' .• '.'.'.~ilMMAll:Y•Pii<¢~1.f ~j$1C I •. :.:':.:.:.1.~;Pi. L •.•.•.•.• .'.' .•.•. 

NONCARCINOGENIC EFFECTS 

<'.•.l:JJ::+···•:•·•t""'Oill<0:·•·:rnrn: ::: ::·:::·::::·::c0•0f.:~;®·:·:······ ;:±:,1·:·:·:·:•.•.•.··;~~i:.~~:•CE""~:!:.~f~~····;,:;;:i:;·:·:·:·:· :~;~l~·:·:·:·:·:i~~:i :?:~~,, 
Arsenic I 41 NA 3.JE-08 2.JE-09 ND 
Iron 8040 NA 6.1 E-06 4.6E-07 ND 
Manganese 548 NA 4.2E-07 3.1 E-08 I .4E-05 I 2.2E-03 I l 00.00% 

VPH 

C9-C12 Aliplmtics 
C9-C10 Aromatics 

EPH 

C9-C18 Alipllatics 
CI 9-C36 Aliphatics 
Cl I-C22 Aromatics 

q:w9-gvt/:- ••• •~vens/aoc57 /hhrafinal/sprcad/area3-ind/cwiw-ss3i 

16 

4.85 

3.6 

38 
10 

NA 
NA 

NA 
NA 
NA 

4 

l.2E-OS 
3.7E-09 

2.BE-09 
2.9E-08 
7.4E-09 

9.IE-IO 
2.BE-10 

2.IE-IO 
2.2E-09 
5.6E-I0 

5.?E-01 
l.7E-02 

5.?E-01 
ND 

2.0E-02 

1.6E-09 I 0.0D000072 
1.6£-08 0.0000073 

3.6E-10 I 0.00000016 

2.BE-08 I 0.000012 

.•.•.• ·-'-' • .'i/il~1~1AiJ:fl:i~iiif!hi1"ilK!·.·.·. •.•.• .. oMit 

3/J_4[002:52 PM 



cwhV-ss31ccT) 
INCIDENTAL INGESTlON OF AND DERMAL CONTACT WITH SURFACE SOIL - CENTRAL TENDENCY 

FUTURE COMMERCIAL/INDUSTRIAL WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

.·.·.·.·.·.·.·.·,;..;.ii,x;i;'~.;,~~ LU Lu e·.&~~wo4 .. ·.·.·~·.·.·.·.·:v.;.;~µ~·.·.·.·•········uNirs'. 
CONCENTRATION SOIL cs Sec Uclow• 

INGESTION RATE JR 50 

FRACTION INGESTED Fl 100% 

SOJL ADHERENCE FACTOR SAF 0.016 

SURFACE AREA EXPOSED SA 12,731 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATlON ED 6.6 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 
6.6 

Chemical-specific 

EFFICtENCY 

Notes: 

For noncarcinogcnic effects: AT= ED 
The dermal absorption efficiency is from the Risk Assessment Guidance for Super fund Volume J; 

Human Health Evaluation Manual Supplemental Guidance D<:rm;il Risk Asscssmcm. 1998. 

"'1l1c lesser of the 95 % uppc:r conlidenc,: limit (UCL)&. =imum CO!ltentration 

ND"' Value nol de1cm1int-d 

q:w9-gvt/acc/devens/aoc57n1hrafinaVsprcad/area3-ind/cwiw-ss3i(ct) 

mg/kg 

mglwy 

mg/cm' 

cm' 
kg/mg 

kg 

dayslyem-

""' 

""' 
''"' 

unities; 

EQUATIONS 

CANCER RISK., INTAKE (mg/kg-d.:1.y} x CANCER SLOPE FACTOR (mg/kg-d:iy)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTlON) + {INTAKE.DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL= 

CS xIRx Pl xCFxEP;t ED 

BW x AT x 365 days/yr 

CS x SA x SAF X AE x CFx EF x ED 

BW x AT x365 days/yr 

3/14/002:52 PM 



CWJW-SS31(CT) 
INCIDENTAL INGESTION OF AND DERJ\,JAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE COMMERCIAL/INDUSTRIAL WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• ;,,.;••··~bM~~~~~i::i: ::,:::•:•::n:~~8.!~j~b~•ii•i•ni:~~~~;~•:::::::~~;~~~i•:•••• :::!t~:•·••.•.i:~:~~::t~•::~qfa,.; .. 0AN~ RISK • • .9~:=~s&···••·'•··'·;f,~E~ •. •.•· •~~~ I 
I 4d 1.1E-06 I a.ml 1.4E-01 I 1.sE+oo I t.6P-oo I J.9E-o6 I 100.00% 

, • .,,, .•.•.• n .•. '.'.'·'•'•'' ,..,..,.., ~,, ••• , ........ ~ .................... ~···,·· ................ ~ •••• ·, ..... , •• , .. ,suMNlXir\T0iNCEl(litSK ,.r ....... •·1-e·o,•n . •• ,,' ,·,' CfiR-ti>• •!•i•l!l'il~' 

NONCARCINOGENIC EFFECTS 

,,, •• ,{)OM~qQN~ , , ¢0N➔£:~9N: ,; :,:£~~~;; : if*:~:, ,:~~=~:;,,,,, , ~:s~.,~~!:':,;: ,, ~~it~: , ,: : : ,~=!"' ,, , , ,,£fI!:;,•, :-:;!;'" 
Arsenic 41 L2E-05 0.03 l.5E-06 3.0E-04 2.9E-04 4.0E-02 5.IE-03 4.5E-02 94.68% 

Iron I 80401 
Manganese 548 

VPH 

C9-Cl2 Alipliatics 

I ··1 C9-CIO Aromatics 4.85 

EPH 

C9-Ci8 Aliplmtics 

I 
3.631 

C19-C36 Aliphatics 38 

Cl l-C22 Aromatics 10 

q:w9-gvt/aerJdevcns/aoc57/hhrafinaVspreadfarca3-ind/cwiw~ss3i(ct) 

2.4E-03 

1.6E-04 

4.7E-06 

I.4E-06 

1.IE-06 
I.IE-05 
2.9E-06 

ND N D 

ND 

0.17 

0.17 

0.17 
0.17 
0.17 

3.JE-06 

9.9E-07 

7.4E-07 
7.7E-06 
2.0E-06 

7.IE-02 

6.0E-01 

3.0E-02 

6.0E-01 
6.0E+OO 
3.0E-02 

ND 2.3&03 

5.5E-OJ 7.SE-06 

2.7E-02 4.7E-05 

5.5E-OI J.8E-06 
5.SE+OO l.9E-06 
2.7E-02 9.SE-05 

/ • .. •. •. •. • .•. •. • ......................... ~i\1)i,i;i;1l:\'. i!i\U~~1M M . .•.• ·'· '·• ·'· ... . d .•. • .•.•. •. •.'. '.1>'.li# 

2 

2.JE-03 4.75% 

5.9E-06 l.4E..05 0.03% 

3.7E-05 8.4E-05 0.18% 

t.JE-06 3.IE-06 0.01% 
l .4E-06 3.JE-06 0.01% 
7.JE-05 1.7E-04 0.35% 

,'•••'•':'"•Ps{' • •/ • • .. ,05 

3/14/002:52 PM 



CWJW--!:,.:,.,f(CT) 

INHALATION EXPOSURE TO PARTICULATES lN SURFACE SOIL- CENTRAL TENDENCY 
FUTURE COMMERCIAL/JNDUSTRIAL WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.LU.U.U.U.-~- .. -.P.~MK,(F,T$RU.U.-.---.. LU. U.U~LUSY:~•:i,3-.Qt.U.U .... ;v.M.,µ~U.U.LU.LU!.:l:l:'/.i:T.$U.U.U. 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATlON AIR VOLATILES CA, Ca!cula1cd 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACrQR PEF l.32E+09 

INHALATION RATE lhR ,., 
BODYWEIGHT 8\V 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6.6 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGlNG TlME 

CANCER I AT I "I NONCANCER AT 6.~ 

Notes: "'Soil concentration used is the lesser oft!~ 95 % upper confidence limit (UCL) & maximum eonccnlmlKln 
0 VolatilizatKln factor used only for volatile chemicals orpo1ential concern. 

For noncarcinogc:nic c:ffeets: AT= ED 

ND - Value not detemiined 

q:w9-gvt/aec/devens/aoc57/lthrafinal/spread/arca3-indlcwiw-ss3i(ct) 

mg/kg 

mglm' 

mg/m' 

m'/kg 

,glm' 

m'/hour 

kg 

hours/day 

days/yt:ar -
,,= 
"'" 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-d:iy) x CANCER SLOPE FACTOR (mg/kg-d:iy)-1 

HAZARD QUOTIENT"" INTAKE (mglkg-d:iy) I REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION .. (CAp+ Cnv\ X RAFx lhR X ET X EF X ,m 
BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x 1/VF 

{VF not calculated Ucc:iuse there are no VO Cs selected as CPCs). 

3/14/002:52 PM 



CWIW-SS3I(CT) 
INHALATION EXPOSURE TO PARTICULATES [N SURFACE SOIL- CENTRAL TENDENCY 
FUTURE COMMERCIAL/INDUSTRIAL WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

, , , COMeOSND , , , • • .,. GONt:~]f ~;i~: ; ; ; ; ;~.:~ : :E:~~;m••m ~;;;:~;~~ ;~~£~:; : · ~:ir,~:,0~~ ~2::; : ~~!~~r, 
Arsenic I 41\ NAI I 3.IE-08 I 2.2E-10 I l.5E+0l I 3.3E-09 I 100.00% 

,.,.,.,.,.,.,.,., ..... •.•.•.·······'·'•.•.•.•.•.•.•.·.:.: ....... :.: ....... :.: ...... J: ... : . . :.:.:.:.·.· . . ,.·_,.-,·.:.:.::::::::c·:·:·:·:·:·:·::c:::::,:,:,··:······,·,······,:·:·:·:·:···,·,·······soi\i!M:ArrYcANCEli'n.1sK'·'t'·'·"'·'--"'"'";· 

NONCARCINOGENIC EFFECTS 

•:W:rn·:·:·! ! ! ! ! .foMrmmo!.:··:•··••!:!rn·: !·:··:·····:co,c,:Zf;:~~············::.~·•··············~~~;;~:~•c•W~~!:E;:···:.:~~~~~~··········••:;?!:,e·········i~i::i~·······~~0~, 
Arsenic I 411 NAI I 3.IE-081 2.JE-091 ND 
Iron 8040 

Manganese 
VPH 
C9-C12 Alipliatics 
C9-CI0 Aromatics 
EPH 
C9-C\8 Aliphatics 
C\9-C36 Alipliatics 
Ci 1-C22 Aromatics 

548 

l6 
4.85 

3.6 
38 

lO 

NA 6.lE-06 

NA 4.2E-07 

NA 1.2E-08 

NA 3.7E-09 

NA 2.8E-09 

NA 2.9E-08 

NA 7.4E-09 

4.6E-07 ND 
3.IE-08 l.4E-05 2.2E-03 

9.IE-10 5.7E-01 1.6E-09 
2.BE-10 l.7E-02 l .6E-08 

2.IE-10 5.7E-0I 3.6E-JO 

2.2E-09 ND 
5.6E-I0 2.0E-02 I 2.8E-08 I 

.'i:i'.:i'i', ,,,,,;:;:': :;: , , ,:,;:;:':;:;::::,;,:, ,;,:,:,;,::•:;::::::: : , , ,;:;:::::::::::;,:, : ,;,:,;:;,:,;::::,:, ,., : , ::::••::::::,:,:::,;, ,,,,,,, :•:::::;:::::::;::,:,;,;,;,;::•;: :::•:;:;:•:•:sufuMAKY HAJ.ARDJhl»•xTiiTi: 'A!"& 

q:w9-gvtfar,.h'levcuslaoc57fhhrafina1/spreadlarea3-ind/cwiw-ss3i( ct) 4 

100.00% 

0.00000072 
0.0000073 

0.00000016 

0.000012 

3/14/002:52 PM -



CWIW-GW2I 
lNGESflON OF GROUNDWATER AS DRINKING WATER{UNFILTERED SAl'o"IPLES)- RME 
CURRENT/FUTURE LAND USE- COMMERCIAUINDUSTRIAL WORKER 
AOC 57 AREA 3 INDUSfRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

:\;j;j;:;:::;:;:_;_jill_~zy~~ '·'--"'-----'-•-'-:,~,. :::·;:;::(;\;~~•N~9'.YJ! i::;:;:;\{~Ul~:( (:(:\:\:\:(::t!~Jr:S::::::;:i 
CONCENTRATION WATER CW clicmic.il•specilic uglliter 

INGESTION RATE IR I lil=foily 

BODYWEIGUT BW 70 .. 
CONVERSION FACTOR CF 0.001 mglug 

EXPOSURE FREQUENCY EF 250 d:iys/yc;lr 

EXPOSURE DURATION ED 25 '"" 
AVERAGING TIME 

CANCER AT 70 "'" 
NONCANCER AT 25 "'" 

Nole.: 

For ooncardnogcniccffc~ts: AT O ED 

CANCER RISK -- INT AKE (mg/kg-d:iy) x CANCER SLOPE FACTOR {m~kg-da)')-1 

IIAZA.RD QUOJTIENT- INTAKE (mg/lcjl•day)/ REFERENCE DOSE {mg/kg-day) 

INTAKE>• cwxmxEFxEDxCF 

BW :ii: AT :ii: J6S days/year 

q:/w9-!,>vtlaec/devens/aoc57/hhrafinal/spread/area3ind/cwiw-gw3i Page I 3/14/004:15 PM 



CWIW-GWZI 
INGESTION OF GROUNDWATER AS DRINKING WATER{UNFILTERED SAMPLES)- RME 
CURRENT/FUTURE LAND USE-COMMERCIAUINDUSTRIAL WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

,!~''.?''"; .......... '.''i .. ) ... ;;o";~~;:,,o~"=c·:""':', ........... ":~~~;;; 
Arsenic 33,2 11gll.itcr 1.2E-04 

C:1.dm\11m S.67 ug/Litcr ;l.OE-05 

1,4-Dlchlorobenu:ne 56 11gll.itcr 2.0E-05 

N,.phch.:llene 20 ug/Litcr 7.0E-0S 

Carbon Tetrachloride 4.5 ug!Litcr 1.6E-05 

Chlororoem IO ug/Litcr 3.SE-05 

Tetrachloroethene 2.6 11gll.itcr 9.IE-06 

:r~-~~ 

liiii\JJ!f:Ma-!~!'{@~~:~~~i 

NONCARCINOGENIC EFFECTS 

:;::.:-::::::::::;:;i~;;~~»~~; .co~;~~~r.itjN;;: :,,,;i 'uo,t$ 

Aluminum 

Arseuk 

C:idm!um 

Iron 

M:ingim:se 

1,l•OkhlorobcRu:ne 

1,4-Dkhlorobenu:ue 

N~phthalene 

Carbon Tetr:ieh!or!de 

Ch!orororm 

Teir,.chloroethene 

C,-Cl0 AromatJc-s 

q:/w9-gvtl· 1'1evens/aoc57/hhrafinal/spread/area3ind/cwiw~gw3i 

"' ug!Liter 

33.2 ugll.ilcr 

S.67 ug/Lilcr 
12400 ug/Lill:r 

466 ug/Liler ,., ug/Lilcr 

5.6 ug/Lilcr 

20 ug/Liler 

4.5 ug/Liler 

10 ug/Liler 

2.6 ug/LiLer 

JIO uWLiLer 

fl~ill1 

l.9E-03 

3.2E-04 

8.SE-OS 

1.2E-OI 

4.6E-03 

9.6E-OS 

5.SE-05 

2.0E-04 

4AE-OS 

9.SE-05 

2.SE-05 

3.0E-03 

·:z: 

\:\:i"[~i\~f,li\~~l!-~~µ~:! 

Pacre2 

l.5E+oo 

NO 

2.4E-02 

NO 

l.lE-01 

6.IE-03 

5.2E-02 

I.OEt-00 

3.0E-04 

S.OE-04 

NO 
2.4E-02 

9.0E-02 

3.0E-02 

2.0E-02 

7.0E-04 

LOE-02 

l.OE-02 

3.0E-02 

t:J~l±F.ii:~i~ 
~:ll'iG.~9~ll 

l.7E,04 

4.7E-07 

2.0E-M 

2.IE-07 

4.7E-07 

S:lifu~•fl 

;:!it~Zi\iiti:\ 

~~= 
l.9E-Q3 

I.IEt-00 

1.7E-OI 

l.9E-OI 

I.IE-03 

I.SE-03 

9.SE-03 

6.3E-02 

9.BE-03 

2.SE-03 

1.0E-01 

;;,:,~•I 

3/14/,!)04:15 PM 



CWIW-GWZl(CT} 
INGESTION OF GROUND\VATER AS DRINKING WATER (UNE-ILTERED SAJ\ll'LES)- CENTRAL TENDENCY 

CURRENT/FUTURE LAND USE- COMMERCIAUINDUSTRIAL WORKER 
AOC 57 AREA 3 INDUSfRIAL 
FORT DEVENS, MA 

EXPOSURE l'ARAMETERS 

•:~:-!! M.?nm.JJ£:::::·::(::;· __ ·:·:sy..-nJlOL:f:::::·::::::·::vfailltL ·:·:·:::·:·:vNJT.S::::·:~:1 
CONCENTRATION WATER 

INGESTION RATE 

BODYWEIGHT 

CONVERSION FACTOR 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

cw 
IR 

BW 

chcmic;i\-spccilic 

I 

70 

us'litcr 

I 
CANCER RISK .. JNTAKE (mg/kg-day)x CANCER SLOPE FACTOR (mg/kg-day}-1 

liters/day 

kg HAZARD QUOIT JENT"' INTAKE {mg/kg-day)/ REFERENCE DOSE (mglkg-d~y) 

Notes: 

CANCER 

NONCANCElt 

For ooncan:ina!l"uiccrfccts: AT• EO 

q:/w9-b,vl/acc/devens/aoc57/hhrafinal/spread/arca3ind/cwiw-gw3i(ct) 

CF 

EF 

60 

AT 

AT 

0.001 

"" 6.6 

I 70 
6.6 

mglug 

"'"""' ,~- I 
INTAKE,. CW•IRxEFxEQxCF 

aw X AT ;tJGS da)'$lycar 

""" ------"'" 

Page I 3/14/004:15 PM 



CWIW-GW2l(CT) 
INGE5TION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES)- CENTRAL TENDENCY 
CURRENT/FUTURE LAND USE- COMMERCIAUINDU5TRIAL WORKER 
AOC 57 AREA 3 INDU5TRJAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

) ) .• 1 w~"'"v"",,): u ~c.,ci~Z,,o, ) L. """'rn 1: 1 7:;r: : : : : : /;!i~J,{';¢ 
Arsenic 

C:idmlum 

1,4-Dlchlorobenzene 

Nllphth:i~ne 

C:1.rbo11 Tetr:icll!orlde 

Cll!orofoem 

Telrachloroe11lene 

NONCARCINOGENIC EFFECfS 

H.2 ug/Liicr 

8.67 ug!Li!cr 

5.6 ug/1.itcr 

20 ug/Liicr 

4.S ugll.itcr 

10 ugll.i!cr 

2.6 ug/Liicr 

J.JE-0S 

8.0E-06 

5.2E-06 

I.BE-OS 

4.2E-06 

9.2E-06 

2AE-06 

.. '/,CJT~l..~ANCER rusl('.· •• ••• ''·'·· 

.~:::·:·;;~~~NP: ~"~".i?~;~;~~·::::·:·:.: ""'" ;';'iiit~li~'''''' 
:J;i'!lC~!flP,Y;:;: 
::im.~: 

J~iti~ii~Cf5 

i;•; 
Al11mln11m 

Arsenic 

C:1dmi11m 

Iron 

J\fang:mese 

1,Z-Olthlorobenune 

1,4-0lchlorobenune 

N:1.ph1h:11tnc 

Carbon Tdrachtorhle 

Chlororonu 

Tetr~chloroethene 

C9-Cto Aromatk~ 

q:/w9-gvt/aec/devens/aoc57/hhrafinal/spread/area3ind/cwiw-gw3i(ct) 

19-0 ug/Uier 

33.2 ug/1.ilcr 

S.67 ug/Utcr 

12400 llg/Lilcr 

"' ug/Lilcr 

,.s ug!Liter 

5.6 ug/Litcr 

20 ug/1.itcr 

4.5 ug/1.itcr 

JO ug/Lilcr ,., ug/Litcr 

310 ug/Liler 

1.9E-OJ 

3.2E-04 

8.SE-OS 

l.2E-Ol 

4.6E-OJ 

9.6E-OS 

5.SE-05 

2.0E-04 

4.4E-OS 

9.SE·OS 

2.SE-OS 

).OE-03 

:\:\:\:~:\:\:!:f:j;:;:J;'P.T;~pf:1.;!~~l?:!~9~= 

Page2 

l.SE+-00 

ND 

2.4E-02 

ND 

1.JE-01 

6.JE-0) 

5.2E-02 

I.OE+oo 

3.0E-04 

5.0E·0-1 

ND 

2.4E•02 

9.0E-02 

3.0E-02 

2.or..02 

7.0E.Q.I 

l.OE--02 

t.OE-02 

J.0E-02 

:it;ifjt~ij!(t(~ 

~~~:~~w~~~ 
4.6f.05 

l.2E-07 

SAE-07 

S.6E-OS 

l.2E-07 

··.·.·.·.·.·.·.·.·.·.·.•.·.·········~~ll:5. 

!::lffiii¼8 
:RUQT:I~ 
:1!'!9~J.qf'!_ 

\.9E-03 

l.JE+-00 

l.7E-Ol 

l.9E.OI 

l.lE-03 

l.SE·03 

9.SE--03 

6.JE•02 

9.SE--03 

2.SE-03 

I.OE-01 

'.'.:.:;2 

3/14/004:15 PM -~ 



CO'N~SS3I 

JNClDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- Ri\m 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

03-Feb-00 

EXPOSURE PARAMETERS EQUATIONS 

::: : PAmtM~tii«>,: '''~1'M$QI; : : ,,,:v.iiiiii :L::U:\!N)'.f$. I 
CONCENTRATION SOIL cs See Below" 

INGESTION RATE IR 480 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.5 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 0.5 

DERMAL ABSORPTION AE Chemical-specific 

EFFICIENCY 

Notes; 
For noncarcinogenic effects: AT= ED 
The dermal absorption efficiency is from the Risk Assessment Guidance for Superfund Volume I: 

Human Health Evaluation Manual Supplement~] Guidance Denn:il Risk Assessment, 1998. 

"'"fl1c lesser of the 95 % upper confidence limit (UCL) & m.,ximum couccntration. 

ND"' Value not dctcm1incd 

q:/w9-gvt/aec/devens/aoc57 /hhrafinaVspread/arc3 ind/conss3i 

mg/kg 

I
CAi'ICER RlSK = INTAKE {mg/kg-day) x CANCER SLOPE FACTOR {mg/kg-d,ay)-1 

mg/day 
HAZARD QUOTIENT., INTAKE (mg/kg-day}/ REFERENCE DOSE (mg/kg-day) 

mg/cm' 

,ml 

kg/mg INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

kg 

daysfye;ir INTAKE-INGESTION= CS x IR x Fl x CF x EFx ED 

,= DW xATx36S days/yr 

""" !INTAKE-DERMAL"" CS x SA x SAF x AE x CFx Ell x ED 

,= nw xAT x365 daysfyr 

unit!css 

213/002:33 PM 



CON-SS31 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTRlAL 

FORT DEVENS, MA 

CARClNOGENIC EFFECTS 

......... ·~~~1~;,;"~·····················~~~4:~;~;;o~··········!;~~·i···•··:f~i.:i•·•····,~!;J:}·····•·;~:;~::c&•::,E::•·:··c;~C:,!~k········~~;!t~•*·············:¾}:~······.!1:1 
Arsenic I 4Jj l.4E-06 I 0.031 l.3E-07 I l.SE+00 I l.60E+00 I 2.IE-06 I 2.0E-07 I 2.3E-06 I 100.00% 

•.:-.-..i\4i\4.iii.!.il.Y.6iNQ!lJ!;J!J1i!( .•.c!c.,.,.,.,.,.,Jll-P,.t,.,.,.,.,.,.,.,.,.,.,.,c~wP7.!.,.,.,.,., .. ,~y~, 

NONCARCINOGENIC EFFECTS 

..... J } 0*0
~"

0 !::::rn::::: :rn: 0 "c:r:~9
~:: l:: ::;;~ tf*=~~· :::;r ~i;:~&tti~E~.~::: ii:!~:::::·::~::~·;:::::: dE':>}S:"1 

Arsenic 

I 
411 

l.9E-04 I 0.031 1.8E-05 I 3.0E-041 2.9E-04 I 6.4E-OI I 6.oE-02 I 7.0E-01 I 95.04% 

Iron 8040 3.BE-02 ND 0.0E+00 ND ND 

Manganese 548 2.6E-03 ND 0.0E+00 7.1 E-02 4.JOE-03! 3.6E-02 ! 0.0E+00 I 3.6E-02 I 4,91% 

VPH 

C9-Cl2 Aliplmtics 

I 
161 7.5£-051 0.171 3.9E-05 I 6.0E+00 I 5.5£+001 1.JE-051 7.0E-061 2.0E-051 0.003% 

C9-Cto Aromatics 4.85 2.3E-05 0.17 1.2E-05 3.0E-01 2.7E-01 7.6E-05 4.4E-05 1.2E-04 0.02% 

EPH 
C9-CIS Aliphatics 

I 

3.61 L7E-05 I 0.171 8.SE-061 6.0E+OO I 5.5E+OOI 2.SE-061 l.6E-06 I 4.4E-06 I 0.001% 

CI9-C36 Aliplmtics 38 1.SE-04 0.17 9.2E-05 6.0E+0l 5.SE+0I 3.0E-06 1.7E-06 4.6E-06 0.001% 

Cl 1-C22 Aromatics IO 4.6E-05 0.17 2.4E-05 3.0E-01 2.7E-01 1.5E-04 8.7E-05 2.4E-04 0.03% 

~-·-···-··'·'·•·•-'·'-'·'·'-'·'·'·'-'·'·'·'·'·'···-"·'-''''''''''''''''''''''''''''''''''-'··· ·-·~'' ;;> ;;U ;· ;:.· :.:·.·.·.·.s.v,~1-..1;f1t,\i'j)'i,:;i,;(\<P:liiitili>f •••••••••• c'n)tu __ ;;,_,,A~6LUUUU'n2 

q:/w9-gvt/:i .. ~ldevcns/aoc57/hl1rafinaVspread/are3 ind/conss3i 2 2/3(902:33 PM 



CQN.SS;:.r 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL· RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

u ;; ; ; '.U.U ;_;_r,;.;MM'.~:f.ll!iU_-_; _;; ;_;u_;: : u_:_;_;,;yo;i$i)t '-'- . U.Lc'i'.il.W¢. ;_;;_; LL;,!-'!'!\"J?&LU :;:. 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AlR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF I.J2E+o9 

INHALATION RATE lhR 3.3 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED o., 
RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I_ 701 
NONCANCER AT 0.50 

Notes: * Soil concentration used is the lesser or the 95 % upper confidence limit (UCL) & maximum concentration 

.. Volatilization factor used only for volatile chemicals of potential concern. 

For noncarcinogcnic effects: AT= ED 

ND= Va!uc not determined 

q :/w9•gvt/acc/devens/aoe57 /hhrafinal/spread/are3ind/conss3 i 

mg/kg 

mglm' 

mg/m' 

m'/kg 

,,Im' 

m'/hour 

kg 
hours/day 

da)'!ilycar 

""' 

''"' years 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg:-day)-1 

HAZARD QUOTlENT = INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE· INHALATION .. (CAp+Cav) x RAF x lhR x ETx EF x ED 

BW x AT xJ65 tbyslyr 

AIR CONCENTRATION PARTICULATES"" CS x lfPEF 

AIR CONCENTRATION VOLATILES'"" CS x I/VF 

(VF not cakulatcd because there are no VOCs selected as CPCs). 

3114/002:51 PM 



CON-SS31 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• • • "" • ' ' ' co,i~~-OND ''' ' ,,. • • • ' G~N~:if ~ii~; ;;; ; ;~.~.~ ~~;~~:•c•ITTrfi!.¼m+;~~ ~::~!:~f :?; ;:;¢:;;.~:,
6~~ : 18::?;; ;t;!~lf: 

Arsenic I 4ij NAI I 3.JE-0B j 5.7E-11 I 1.5E+0J J 8.6E-JO I 100.00% 

.:.· .• .:.:.:.·.~_;::.:j_U.~.:.:.:.:.:_:;·_:;·;:;:~:;·;·;:!·.:.:.:.:;·_·_·;:;:;:n:;:;nn·;·;:;:;:;·i·;:;:;:;·;:;:;:~:;·;·;:1n:;·;·;·~=;:;:;:;,;:n·;·r;·;:;·;·;·;:;·;·~:;:;;n:;:;·;·;·;·;·;:;·;)·;·;·;·;:;·;sUMl\1A1tYtA1StEg:R~sK.·;·1:;:;:;n:::•9if:iO. 

NONCARClNOGENIC EFFECTS 

• •• • • ••• ¢¢M;:~w~ • • • co~c!7:ii~~ :: : ;~:.:.~ :: ;~::.t:NCEITT~~~:::~;;~ ;Lf !~~~ ::~~:!::~;; ;:; }fa~:a:: ; ~~~iT,· 

Arsenic I 411 NAI I 3. I E-081 8.0E-091 ND 
Iron 8040 NA 6.lE-06 J.6E-06 ND 

Manganese I 5481 NA 4.2E-07 I.I E-07 I.4E-05 7.7E-03 100.00% 

VPH 
C9-C 12 Aliphatics I 161 NA 

C9-CIO Aromatics 4.85 NA 
1.2E-08 3.IE-09 5.7E+00 5.5E-IO 0.000000072 

3.7E-09 9.5E-JO 1.7E-OI 5.6E-09 0.00000073 

EPH 
C9-Cl B Alipha_tics 

I 3.61 
NA 

Cl 9-C36 A lip ha tics 38 NA 

Cl 1-C22 Aromatics 10 NA 

2.8E-09 7.IE-10 5.7E+00 1.2E-JO 0.000000016 

2.9E-08 7.4E-09 ND 
7.4E-09 J.9E-09 2.0E-01 I 9.5E.ool 0.0000012 

.-.-.·.·.·;ciciC.C.'.'.'T.L·.·.·.·.,.C.'iSC'i•S•'•iSiiiC ci .• S.'i'i'i" ii C ,,,,,,,,,;,;,;,;,;,cc·,,,;,;,,,,,,,,,;,s,;, ,,,;,;, ,,,;,,,,,;,,,,,;,,,;,', s s ,,,,,,,,,;,,,,,,,;,,,,,;,, c' C c·,s,c;c,c,sSOMMARY HA•lAllllCll'ltJ•;(i.P,i°i'''i'' S•/4'1!! 

q:/w9-gvtt~-1devens/aoc57/hhrafinaVspread/are3ind/conss3i 2 3/14/002:51 PM 
-,,, 



CON-S83I 
INCIDENTAL INGESTION OF ANO DERl\.lAL CONTACT WITH SUBSURFACE SOIL- RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-OO 

EXPOSURE PARAMETERS EQUATIONS 

LULU::?'-'ilP'Jl'lB'i'M :uuu,u:$¥M1lQI, 'U.U.· .. •. :v.ww~:u:UULoN!r$:u·• 
CONCENTRATION SOIL cs See Below* 

INGESTION RATE IR 480 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.5 

AVERAGING TTh1E 
CANCER AT 70 

NONCANCER AT 0.5 

DERMAL ABSORPTION AE Chemical-s~illc 

EFFICIENCY 

Notes: 

For noncarcinogenic effects: AT"' ED 

111e demml absorption efficiency is from the Risk A$Scssment Guidance for Superfund Volume I: 

Human Hcahh Evaluation Manual Supplemental Guidance Dermal Risk Nisessment, 1998. 

•The \csser ot"the 95 % upper corilldcncc limit (UCL) & maximum conccntr.ition. 

ND.,. Value no! de1cmlincd 

q:w9-gvt/aecldevens/aocS7/hhrafinalfsprcacL'area3-incL'con-sb3i 

mg/kg I CANCER RISK= INTAKE (mgfkg-day) x CANCER SLOPE FACTOR (rnglkg-day}-1 

mg!day 

I HAZARD QUOTIENT= INTAKE (rngfkg-day} / REFERENCE DOSE (mg/kg-day) 

mg/cm' 

cm~ 

kgfrng I INTAKE= {INTAKE-INGESTION)+ (INTAKE-DERMAL) ,, 
d3ys/yea. I INTAKE-INGESTION= CSx IR.t Fl xCFxEFx ED 

Y"" BW x ATx 365 d:iys/yr 

ye= IINTAKE-DERMAL .. £S x SA x SAF x AF. x CF x EF .t ED 

'"" nw x AT x 365 days/yr 

unitlcss 

3/14/002:49 PM 



CON-SB31 
INCIDENTAL INGESTION OF AND DERJ\'lALCONTACT WITH SUBSURFACE SOIL - RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:· .. ····· .!.' coM•~"""JJ :.:.:.:.·.·.t:J¢tj•~&~;~~·•···•·•~!E~~•·•·•·•··•;~;;;g~••··•••:~:~~~~•···•· :~!:;::i~;,!~;,:•··e;:G~~~•······· 0~i!!7~·········•···:f :•~····· '!£!7,1 
Arsenic I 9.671 3.2E-07 I 0.03! 3.0E-08 I J.5E+OO I J.6{)E+OO I 4.9E-07 ! 4.7E-os I 5.3E-07 j 100.00% 

·········•~
0 

.•• ·• ... • ..... •;•;•;•;•;.; ••••••.•• •.•.• •• ••.•.:.: •••• •;;;.;.;) •• •.•.•.•.• •••• S(J;s\MAHYCAl'ICSRRl,Sii;•.•.•!•.•.•.•.••• ••• :il'-01.J.•.•.•.·.·•.•.•·•.•····"l'-OS.1..•.······•···aE,CJ.7. 

NONCARCINOGENIC EFFECTS 

. ·:·:·:··········coMroi!,~···.·······.·.····i'.os~.~nQN.•······•~E:·······•·i!~:;r•·••;:!~:;•·:::::(~g"c~:;:':,;rn i~~~=·······~~=t········ ••• Ji!:~···,•!;;!f'r,! 
Arsenic I 9.671 4.SE-051 0.031 4.IE-061 3.0E-041 2.9E-04 I t.SE-01 I l.4E-02 I L7E-01 I 98.26% 

Iron 6410 3.0E-02 ND O.OE+OO ND ND 

Ylli 
C9-Cl2 Aliphatics I 0.841 3.9E-06 I 0.]71 2.0E-061 6.0E+OO I 5.5E+OO I 6.6E-07 I 3.?E-071 J.OE-061 0.001% 

C9-CIO Aromatics 0.35 l.6E-06 0.17 8.SE-07 3.0E-01 2.7E-01 5.SE-06 3.IE-06 8.6E-06 0.01% 

EPH 

C9-Cl8 Aliphatics 

I 781 
3.?E-041 0.171 J.9E-04 I 6.0E+OO I 5.5E+OO I 6.IE-051 3.4E-OS I 9.SE-051 0.06% 

CJ9-C36 Aliphatics 990 4.6E-03 0.17 2.4E-03 b.OE+OI 5.SE+Ol 7.7E-OS 4.4E-05 l.2E-04 0.07% 

Cl l-C22 Aromatics 110 S.2E-04 0.17 2.7E-04 3.0E-01 2.7E-OI l.?E-03 9.9E-04 2.7E-03 1.61% 

~ · ............. , •.. ,.,., ... ,,,.,,, .. u., .. , ... ,.,.,.,.,.;.::: U)_ §.\.1~~•1AK'l'.llAZA111}*!)Jl)(._. ---·· • • v.,.,.,.,.,.,, .. ,.JI.lt ...... U.U._.__l!_Qzt.· ~- ·,f1 

q:w9-gvt/arrldevens/aoc57 /hhrafinaVsprcad/arca3-ind/con-sb3i 2 3/14/002:49 PM 
,--~, 



CON•Sifal 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL· RME 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

~ , :,,,,,,,)PAM~, ,, ,~" ,, \,s,;;-;,:;,L, , "':,;,;.;urei,, :,,Mn:s ,,, , , 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AlR PARTICULATES CAp Cnlculaled 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR** VF Ca!cul:ucd 

PARTICULATE EMISSIONS FACTOR PEF l.32E409 

INHALATION RATE lhR 3.3 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.5 

RELATIVE ABSORPTION FACTOR RAF 100¾ 

AVERAGING TIME 

CANCER I AT I "I NONCANCER AT 0.50 

Notes: • Soil concentration used is the Jes~cr of the 95 % upper confidence limit (UCL) & maximum concentration 

0 Volatilization factor used only for volatile chemicals of potential concern. 

For 11011carcioogcnic effects: AT"' ED 

ND., Va!ue not determined 

q:w9-gvt/aec/devens/aoc57/hl1rafinal/spread/area3-ind/con-sb3 i 

mg/kg 

mg/m' 

mglm' 

m'/kg 

,,Im' 

m'/hour ,, 
hours/day 

da~year 

,,= 

years 

,,= 

EQUATIONS 

CANCER RISK"' L'IITAKE (m!1kg-day) x CANCER SLOPE FACTOR {mg/kg-d11y)-l 

HAZARD QUOTIENT., INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION-= (CAp+ Cav) x RAFx lhR x ET x EF x ED 

BW x AT x365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

(VF not calculated because there nre no VOCs selec1ed 11s CPCs). 

3/14/002:49 PM 



CON-S831 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL· RME 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

.UJ :·: ::: :::·•···•·::COMEOOOD .• •• ::·::·:::::::m:•·:·::··:·cONi::t~~~/······· ::.;L············ ~~g:i~:NCEITT%1::~1~~~···;:.jiTi~~····.•·t:£r,~:,~~E······~~:~•·······,~;;,~r,. 
Arsenic I 9.671 NAI I 7.3E-09 j J.4E-11 I 1.SE+0J j 2.0E-10 I 100.00% 

·•· . ....... • ... ·.·.·.·.·.:.·.·.:.• ... • ... • ... ·.•.·.·.•.:.:.:.·.· ... •.•.•.• .. J.· ... •.•···•·•·•·$il',"11\1Ai<:Y.\.~N¢~\t:~•1$K.l ... • ... ·.·:iJl-:i9. 

NONCARCINOGENIC EFFECTS 

:UJ:u·· ·:·:·::::::::c-0mr6imo:·:·:::·•··. :: ·:·:·::::::::·: cosc£::i~;;· ····;:.:.~••·•··•···· ;~:,;;t:;•CEITT~:;:,iH;~•·•::.:~:~;~•···• ~:z:F~~•·•···•;uii::i···•··~;;~F 
Arsenic I 9.671 NA! I 7.3E-09 j l.9E-09 I ND 

Iron 
VPH 
C9-Cl2 Aliphatics 
C9-CI0 Aromatics 

EPH 
C9-Cl 8 A lip ha tics 

C19-C36 Aliplmtics 
Cl l-C22 Aromatics 

q:w9-gvt/a,.~lrl.evcns/aoc57/hhrafinaVsprcad/area3-ind/con-sb3i 

64!0 

0.84 
0.35 

78 
990 
110 

NA 4.9E-06 

NA 6.4E-10 

NA 1.7E-JO 

NA 5.9E-08 

NA 7.SE-07 

NA 8.JE-08 

2 

1.3E-06 ND 

l.6E-I0 5.7E+00 2.9E-1 I 0.026% 

6.SE-11 l.7E-0J 4.0E-10 0.36% 

1.5E-08 5.7E+00 2.7E-09 2.42% 

1.9E-07 ND 
2.2E-08 2.0E-01 l.lE-07 I 97.19% 

···••:siPl\11\1\\Jl:\'.[,'!J;'l:;\,M:i!S/i>:lll(i:::::::ocoooilo~j 

3/14/002:49 PM 
---"-



C01~-SS3I(CT) 
INCIDENTAL INGESTION OF AND DER[\,tAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

03-Feb•OO 

EXPOSURE PARAMETERS 

.. u.::U.'fA%!1'.1~'.r.~~·.u.: u.u·.·.·. sriiui&i::·.·.·.· .. ·.·.·.·;v.;1.LfW· .. •.•.•.•.•.• \!~Tr$· .. •. 
CONCENTRATION SOIL cs Sec Below~ 

INGESTION RATE IR ,so 
FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 2SO 

EXPOSURE DURATION ED 0.25 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 0.25 

DERJ\.1AL ABSORPTION AE Chemical-specific 

EFFICIENCY 

Notes: 

For nonctircinogcnic effects: AT"' ED 
The dennal 11bsorption efficiency is from the Risk Assessment Guidance for Supcrfimd Volume I: 

Human Health Ew!uation Manual Supplemental Guidance Demial Risk As:.essment, 1998. 

•The les:;cr oft he 95 % upper confidence limit (UCL) & maximum conccntr.uion. 

ND"' Value not de1cm1incd 

q:/w9•b>Vlfticc/devens/aoc57 /lll1rafinaVsprcad/arc3ind/conss3i( ct) 

mg/kg 

mgfday 

mg!,m' 

,m2 

kg/mg 

kg 

"""'""' y,,= 

,= 
,= 

unitless 

EQUATIONS 

I CANCER RISK"' L"ffAKE (mg/kg-day) x CANCER SLOPE FACTOR (mgfkg-day}-l 

I HAZARD QUOTIENT"" INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAK£.DERJ\.1AL) 

INTAKE-INGESTION,., CS x IR x Fl x CFx EFx ED 

BW xATx365 days/yr 

INTAK£.DERJ\.1AL = CS x SA x SAF x AEx CFx EF x ED 

BW xAT x365 d:iys/yr 

2/3/002:32 PM 



CON-SSJl(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

·.:·:•··········~~~l~~~~~-.·.··············· ~~~;;f~~~~~~····•·:··~~~!~··········:?~;~;fi'··,:~~g£·······::::E;::•6;:l~:i:··,~G:~~:·•····c~=S&:·····:·:···::f~~··:·,::.w 
Arsenic I 41 I 6.9E-07 I 0.031 6.3E-08 I l.5E+OO I 1.60E+OO I l.OE-06 j l.OE-07 I I.lE-06 j 100.00"/o 

'.,.:.: .: . :.a/,ll~1MMW. C::,.NC1'R~<rsK:.: .clc.:. :.:.:. :.: J1MH: . .•.•.•.• : .• : : : .• .($~1. !. •..•.•.•.• : ili'll~: 

NONCARCINOGENIC EFFECTS 

.:·.········"°M•0w,;i::::m:m::·'''cow:!~J~;;,,,,.::~!~:::::ff.*!~f•:•:~!1!,:•·····~.~~CE~;E·•,••·!2!··••~!![r•::·::;··lilI:~rt!i. 
Arsenic I 411 l.9E-04 I 0.031 l.SE-051 3.0E-041 2.9E-04 I 6.4E-01 I 6.0E-021 7.0E-01 I 95.04% 

Iron I 80401 3.SE-02 I l\TDI • • O.OE+OO ND 

Manganese 

VPH 

C9-C12 Aliphatics 

C9-CIO Aromatics 

Jill! 
C9-C18 Aliphatics 
CI9-C36 Aliphatics 
Cl I-C22 Aromatics 

548 

16 

4.85 

3.6 
38 

IO 

2.6E-03 

7.5E-05 

2.JE-05 

l.7E-05 
1.SE-04 
4.6E-05 

ND O.OE+OO 7.IE-02 

0.17 3.9E-05 6.0E+OO 

0.17 1.2E-05 3.0E-01 

O.l7 8.SE-06 6.0E+OO 

0.17 9.2E-05 6.0E+OI 

0.17 2.4E-05 3.0E-01 

4.30E-03 3.6E-02 0.0E+OO 3.GE-02 

5.5E+OO I.JE-05 7.0E-06 2.0E-05 

2.7E-OI 7.6E-OS 4.4E-05 l.2E-04 

5.5E+OO 2.SE-06 I.GE-06 4.4E-06 
5.5£+01 3.0E-06 L7E-06 4.6E-06 
2.7£-01 1.5E-04 8.7E-05 2.4E-04 

: ..... ;, ,;,;,;,;,; ,.u ... ·'· .. .::::;,;,;,;,;,;,;,:.u., ........... ,,,,,;,;,;,;,;,;:;,;:;,; u ...... _J,,,,,;,;,;,;,;:;,;,;.:.u .. '.Bl@\1JXRv:a,,.z.wo1w);i(<:;,;,;,;,::u. •. t:.:.·.: .. :~.·. 9:~i:;:,,;,;,;,;,;, , • ,;, ,;:::;hco•I' , ,;,;, , ·, , ''M 

q:/w9-gvt/acc/devens/aoc57/hhrafinaVspread/are3 ind/conss3i( ct) 

' 

4.91% 

0.003% 

0.02% 

0.001% 
0.001% 

0.03% 

/JJ(002:32 PM 



CON-ssJi(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOlL- CENTRAL TENDENCY 
FlJTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

• = _ ;:-,; ·:::.-.· • • •• • • • • • • • • • • PAit.\~J~:r.sw1 • ;! ;; ~;1 ··; = • r r r n ·Hr i • j rn ;HSY:;~~~~;•;·; r ~:; ;-:~•VAL ue:····· •.; :·· •. • • •• ·oorrs:; ····nm : 

CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Cnlculatcd 

CONCENTRATION AIR VOLATILES CA, Cnkulatcd 

VOLATILIZATION FACTOR** VF Cnkulatcd 

PARTICULATE EMISSIONS FACTOR PEF I .32E+o9 

INHALATION RATE lhR ,., 
BODYWEIGHT BW 70 

EXPOSURE TIME ET ' EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION CD 0.25 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I "I NONCANCER AT 0.25 

Notes: • Soil concentration used is the lesser of the 95 ,1. upper confidence limit {UCL) & maximum concentration 

••volatilization factor used only for volatile chemicals of potential concern. 

For nom:arcinogcnic effects: AT = ED 

NO., Value not dctcnnined 

q:Jw9-gvt/aec/dcvens/aoc57 /lll1rafinal/spread/are3ind/conss3i 

mg/kg 

mg/m' 

mg/m' 

m'/kg 

,glm' 

m'/l1our 

kg 

hours/day 

days/year 

,,= 

Y'= 

"'" 

EQUATIONS 

CANCER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mg/kg•day)•l 

HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mg/kg•day) 

INTAKE. INHALATION -"(CAp +Cav} x RAF x lhR x ET x Efx ED 

BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x I/VF 

(VF not calcul:ited because there arc no VO Cs selected as crCs). 

3/14/002:51 PM 



CON-SS3l(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

co;i~ou,o • • • coNt:~;;.~~ii~ 3~~ ; ;~:::'.~~•0~"~:;~ii;;;~ ;~:~:Pf ~f : : ~::t~~r~~ : ~s:~ t;;~[t 
Arsenic I 4d NAI I 3.IE-os I 2.9E-11 I l.5E+0l I 4.3E-IO I 100.00% 

.' .•.•.•. : .•. :.: .•. :.: .• : .' .•.• ." .:: .•.•. SO~MARY¢i\oei¢)~!-t~J~K _:l:.:.:.:.:.:AE;)Q, 

NONCARCINOGENIC EFFECTS 

.•·••·····•············•i~~;.oiif;o·········•·•••·•·•············~oNC~=i;&\•·········;:.i~~;······•:·:·:::·r·~,~.~:~;:"cEITT~~!~::ef",s\·c,;:~~;·•······~~::!::~•.•.•·····;~i~::~·~~~t~ •. 
Arsenic 41 NA 3.1 E-08 8.0E-09 ND 
.. ~.. NAI I 6.lE-06 1.6E-06 ND 8040 NA 
Manganese 
VPH 
C9-CJ2 Aliphatics 
C9-CIO Aromatics 
EPH 
C9-C1 S Aliphatics 
C\9-C36 Aliplmtics 
Cl l-C22 Aromatics 

548 NA 

16 NA 
4.85 NA 

3.6 NA 
38 NA 
10 NA 

4.2E-07 

J.2E-08 
3.7E-09 

2.SE-09 
2.9E-08 
7.4E-09 

J.IE-07 

3.JE-09 
9.5E-IO 

7.IE-10 
7.4E-09 
l.9E-09 

1.4E-05 

5.7E+00 

l.7E-01 

5.7E+00 

ND 
2.0E-01 I 

7.7£--03 100.00% 

5.SE-10 0.000000072 
5.6E-09 0.00000073 

1.2E-IO 0.000000016 

9.5&09 I 0.0000012 

.:.:.:.:.:.:.:.::SO~~fy1AIW:J:l?\.:Z~.tiff!~p;~;{ ·1 • ." .•.•.•.•.•. Q»~~L -.•. -. -.•.•.•. -. -. 

q:/w9-gvt/a,..,.Jdevens/aoc57/hhrafinaVspread'are3incL'conss3i 2 3(!1!002:51 PM 



CON-SB3l{CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- CENTR•\L TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTR1AL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

-- .... ?'AiP'MllcT.R~.:_:_;_;_:_;_:_;_;_;_: :.$YM.!!P!.. :_-,_ .. _!)M,W•·_::_:_:_;_;_;_LONir~,J!. 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RATE JR "' FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.25 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 0.25 

DERMAL ABSORPTION AE Chemical-specific 

EFFICIENCY 

Notes: 

For no111;arcinogenic effects: AT = ED 

The demial absorption efficiency is from the Risk Assessment Guidance for Su~rfimd Volume I: 

Human Health Evaluation Milllual Supplemental Guidance Demul Risk Assessment, 1998. 

•The lesser of the 95 % upper confidence limit {UCL) & m:1ximum concefllr.11ion. 

ND.,_ Value no1 determined 

q:w9-gvt/acddevens/aoc57/hl1rafi11al/spread/area3-ind/con-sb3i(cl) 

., 
mgfday 

mgfcm' 

cm? 

kg/mg ,, 
days/year 

"''" 
years 

yem 

unitlcss 

EQUATIONS 

I 
CANCER RISK .. INTAKE {mg/kg-day) I CANCER SLOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT .. INTAKE (mg/kg-day)/ REFERENCE DOSE {mg/kg-day) 

I INTAKE= (INTAKE-INGESTION}+ (INTAKE-DERMAL) 

I INTAKE-INGESTION"' CSx !Rx Fl xCFx EFx rm 
BW x ATx 365 d11yslyr 

!INTAKE-DERMAL .. CS x SA x SAF x AE x CF x EF x ED 

BW x AT x365 days/yr 

3/14/002:47 PM 



CON-SB3l(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

ii ~o~~~~~~ ~~~I~;o~ : ~::::~7 :t:~:~f: ;:e;, ·::::~;;::·~·:?lti;:~:8:~G:~~k t~!~~·~ ;~"· '!iF1 
Arsenic I 9.671 l.6E-07 I 0.03j I.SE-OB I l.5E+00 I J.G0E+OO I 2.4E-07 j 2.4E-os I 2.7E-07 I J00.00% 

. ,·:··,:·:·:·:·,·,·.·,·,·,·,·$()MM/.kY:CliNCEILHISIC.r·,:·,.·:·:,1fo1'1'"'"'":·,·:·:·.·,·,·,·:)jfosf'":":",·.·.·~"')l1,, 

NONCARCINOGENIC EFFECTS 

•••••• ~OMfo@f • • ¢qNc:.i~i1EW;;;;;,~tS~!7;;;;~!~!:~;;:~~!~!t' ::{.:~[~'~$:~:~::l:r')~~itt~;,,;,,~=t d~~2: t1!r 
Arsenic 9.67 4.SE-05 0.03 4.lE-06 3.0E-04 2.9E-04 I.SE-OJ l.4E-02 1.7E-0I 98.26% 

Im, I 64101 3.0E-02 I NOi 0.0E+00 ND ND 

VPH 

C9-Cl2 Aliphalics I 0.841 3.9E-06 I 0.171 2.0E-06 

C9-Cl O Aromatics 0.35 I.6E-06 0.17 8.SE-07 

6.0E+00 5.SE+OO 6.6E-07 3.7E-07 1.0E-06 0.001% 

3.06-01 2. 7E-01 5.5E-06 3.lE-06 8.66-06 0.01% 

EPH 

C9-Cl 8 Alipl1atics 

I 
781 

3.7E-04 I 0.171 
1.9E-04 

CI9-C36 Aliphatics 990 4.66-03 0.17 2.4E-03 

Cl I-C22 Aromatics 110 5.2E-04 0.17 2.7E-04 

6.0E+00 5.56+00 6.lE-05 3.46-05 9.SE-05 0.06% 

6.0E+0l 5.SE+0I 7.76-05 4.4E-05 1.26-04 0.07% 

3.0E-01 2.7£-01 I.7E-03 9.9E-04 2.7E-03 1.61% 

~---·.·'·'-'-'·'·'-'·'·'· ..... : ...... ·'-'""·'·'·'·'·····'·'·'''/:,,,,,,,_,_ .... -~-- , , . _ -~~:-: • .. ~;\:""' lf,tM~{,H&ili;:)c , , , , . • ,, . •. J· ·,·,·,·,·,·, , :Mr • •. •. ·_ ·:·:, ":,,:·:::~:°'r.- ~~i: 

q:w9-gvt/aer/devcns/aoc57/hhrafinaVspread/area3-ind/con•sb3i(ct) 2 3/14/002:47 PM 



CON-SB3t(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

u u·.· .. • .. _;_U.P.A!<Al#'f.llRU.U LU L; ... U U.U.USXl'lllcQ!,' ; U.L' ; ;Y.il:WoLU LU LL,.:(/1,JJ?S' ;;u '· 
CONCENTRATION SOIL'"' cs S~bc!o1v 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CM Cn!culated 

VOLATILIZATION FACTOR** VF Cn!cubtcd 

PARTICULATE EMISSIONS FACTOR PEF l.32E+09 

INHALATION RATE lhR 33 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF '50 

EXPOSURE DURATION ED 0.25 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I ~ NONCANCER AT 0 

Notes: • Soil concentration used is the lesser of the 95 % uppcrconlidcncc limit (UCL) & m.!Ximum concentration 
0 Volati!ization factor used only for volatile ehcmicals: or potential concern. 

For noncarcinogcnic effects: AT"' ED 

ND= Value not dctcnnined 

q:w9-gvt/aec/devens/aoc57/lthrafinal/spreacVarca3-incVcon-sb3i(cl) 

mg/kg 

mglm' 

mglm' 

m'/kg 

og/m' 

m'lhour 

kg 

hours/day 

days/year 

)"'m 

y,m 

years 

3 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg·day) x CANCER SLOPE FACTOR (mg/kg-day}-! 

HAZARD QUOTIENT= INTAKE (mg/kg•day) / REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- L',jHALATION ={CAn+ Cav} X RAF X lhR X ET X EF X ED 

BW x AT x.365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

(VF not calcublctl because there are no VO Cs sdcctetl as CPCs). 

3/14/002;47 PM 



CON-SB31(CT) 
INHALATION E,'l(POSURE TO PARTICULATES IN SUBSURFACE SOIL- CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

U !::::U U !U co~,ov~o: ! : : l! ~, • : ¢~~~~;~,~. SZ' ~.:~~"~"%~m~~;;;~~:: )<:,;~.;::; : : ! ! t:i~,;r~~ : : : :0~~:~ i: ! 1';~~0t~ 

Arsenic I 9.671 NAI I 7.3E-09 I 6.8E-12 I I.SE+Ol I I.OE-JO I 100.00% 

.·.·.·.·.·.·.:.·.:.U.:.·.·.:.:.:.:.·.·.·.·.·.:.:.:.·_::·.:.:.·.·.·.:.:.~l?MMAl~Y:¢!\.~¢1t,.'f~$~:,t.:.:.:.·.·.1.F;:tQ. 

NONCARClNOGENIC EFFECTS 

::mm:m:m l t::: t \:-ONIPDUND[::!::m::rn::irnrnmmm:coac,:;"01', [ j Hi (m:.,: [ j ( i j j t 1,:;~;:""""'~~;;:;:;;rES!::l,,,,:;~.~~::mrn~:£:!:,\mL~~~:~ u{~~i~~: 
Arsenic 9.67 NA 7.3E-09 !.9E-09 ND 
Iron 64IO 4.9E-06 I.3E-06 ND 

VPH 
C9-Cl2 Aliplmlics 
C9-Cl O Aromatics 
EPH 
C9-Cl8 Aliplmtics 
CI9-C36 Aliphatics 
Cl J-C22 Aromatics 

0.84 
0.35 

78 

990 

110 

NA 
NA 

NA 
NA 
NA 

6.4E-IO 
2,7E-10 

5.9E-08 
7.5E-07 
8.3E-08 

l.6E-10 
6.8E-l l 

I.SE-08 
l.9E-07 
2.2E-08 

S.7E+00 
I.7E-01 

S.7E+00 
ND 

2.0E-01 

2.9E-11 
4.0E-10 

2.7E-09 

J.JE-07 

• ; • ;·; ·;., • ·,., ;·; :SOl\:iM~ !).Y-f!Mi\'kti. iN O:sx: ·1 .•.•. ·;o•~~o®'ITT[• 

q:w9-gvt/:i ... ~1-levens/aoc57 /hhrafinal/spread/area3-ind/con-sb3 i(ct) 4 

0.026% 
0.36% 

2.42% 

97.19% 

3/14/002:47 PM -, 



RE::FSS31 
INCIDENTAL INGESTION OF AND DERMAL CONT ACT WITH SURFACE SOIL - RME 

UNRESTRICTED LAND USE- ADULT RESIDENT 

AOC 57 AREA 3 lNDUSTRlAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

: : :,:, ·:, i,'ARAME~iii(·;:::: :' • • ·,,-~Yiwo,i:':::::: :cvAtuR L:::: :,: :,rmns:,:,,a:1 
CONCENTRATION SOIL cs See De!ow* 

INGESTION RATE IR 100 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAf 0.08 

SURFACE AREA EXPOSED SA 5,800 

CONVERSION FACTOR Cf 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY Ef 150 

EXPOSURE DURATION ED 24 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

24 

d1cmical-specific 

EFFICIENCY 

Notes: 

For noncarcinogcnic effects: AT= ED 

The dermal abso(lltion efficiency is from lhe Risk Assessment Guidance for Superfund Volume J; 

Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assemnenl, 1998. 

•The lesser of the !>5 % upper ~onfidencc !irni1 (UCL) & 111.1ximum coneenmnion. 

ND"' Value no1 de1cm1incd NE,,, Rome not e,·nlu:itcd 

q;Jw9-gvt/acc/devensfaocS7 /hhrafinaVspread/area3 ind/rcs-ss3i 

mg/kg 

mg/day 

mgicrre 

'"' kg/mg 

kg 

day$/yt:ar 

,= 

-'"'" unit less 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-d:iy) x CANCER SLOPE FACTOR {mg/kg-day)--l 

HAZARD QUOTIENT- INTAKE (mg/kg-day) I REFERENCE DOSE {mg/kg-day) 

INTAKE= {INTAKE-INGESTlON) + {INTAKE-DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL"' 

CSxmxFl:tCFxEFxED 

nw x AT xJ65 daysfyr 

cs xSA X SAP X AE X er:( EFx ED 

JJW x AT x 365 daysfyr 

3/14/002:46 PM 



RES-S831 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

.. ,, '' ,· •• ~oh,*oUNP!S;::•::•:.·•·.,AH4:;~"'0N··•·:·•·~:~~~::.t::.~*~~~?;••••·:.:(~!~~~~i.:.:.:·.l,:,Z~;::·~·::1tE~,.:.:.c::c;;;;~K:•.'•:"p;r:s~.:.:.•.:.•.•.:~~~l:: .• r~:iF, 
Arsenic I 4Jl 8.3E-o6 J 0.031 1.IE-06 I UE+oo I l.oOE+00 I l.2E-o5 I l.SE-061 J.4E-05 I I00.00% 

TTTTT•~UMMil<lli\!•c;;;<NC1S!li1l1'iK'•''•l'•'i'i•i•'•'•i(~;9~• ...... ,, ... j,],;p,;i:,:,,,,,,,., •• ~18)~. 

NONCARCINOGENIC EFFECTS 

::m:• ....... tOM>01JNO:m::m·•·····, .•. :coNcE,~~ON·········•:ii~~,~···•:··,·.~t~:h•·······;g~~~~·.·.·,·.·(u:,£,teNC~!!:~.;/·•·:·:!fE~.:.·,··••:::·~==;,·.·.·······•;:tT:::m"~~:I 
Arsenic 41 2.4E-05 0.o3 3.4E-06 3.0E-04 2.9E-04 8.0E-02 l.2E-02 9.2E-02 94.73% 

Iron I 80401 4.7E-03 I NDI 
Manganese 548 3.2E-04 ND 

VPH 

C9-C12 Alipliatics I 161 9.4E-06 I 0.171 

C9-C10 Aromatics 4.85 2.SE-06 0.17 

fil'l:! 
C9-CI8 Aliphatics 

I 
3.631 2.lE-061 0.171 

Cl9-C36 Aliphatics 38 2.2E-05 0.17 

CI 1-C22 Aromatics IO 5.7E-06 0.17 

I ND 
7.lE-02 

7.4E-061 6.0E-01 

2.2E-06 J.0E-02 

l.7E-061 6.0E-01 

I.SE-05 6.0E+00 
4.SE-06 3.0E-02 

ND 

ND 

5.SE-01 

2.7£-02 

5.SE-01 

5.SE+00 
2.7£-02 

4.SE-03 4.SE-03 

J.6E-05 1.3E-05 2.9£-05 

9.SE-05 8.JE-05 l.8£-04 

3.6E-06 3.IE-06 6.6£-06 

3.7£--06 3.2£-06 6.9£-06 
1.9£-04 1.7E-04 3.6£--04 

,,.,.,a==············-·_.·~·•.·.·.·.·: ... •·•·•·'·'·•·•·•·'·•:-... •·•·• ..... ,.'.•·•·••.·.·.,.: ... ·-~·.·.'.·.··•·•;';';';S0Ml),1A:R'l!_lf,X:fAJil1·1N);IJ:K•·•·.·.·.·.:.:.·.:J.·,·,·,·,·,·•·•·siiJ;;l•·•·•·.·.·.·.·.'~:,,:·:·~'o~r··············,,\ 

q:/w9-gvt/aPrldevenslaocS7 /hhrafinaVspread/arca3ind/res-ss3 i 2 

4.68% 

0.03% 

0.18% 

0.01% 

0.01% 
0.37% 

3/14/002:46 PM 



RES-SS3l 
INHALATION EXPOSllRE TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND USE - ADllL T RESIDENT 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

·r.~wii;i;~riii, • ELLLU'U ,--~:<~,iiti~ , ,,·v.il.1.:µ~:,:,, ''\ifoi{U:J 
CONCENTRATION SOIL* cs Su below 

CONCENTRATION AIR PARTICULATES CAp Cnlcu1atcd 

CONCENTRATION AIR VOLATlLES CM Calculated 

VOLATILIZATION FACTOR** VF Cakul:itcd 

PARTICULATE EMISSIONS FACTOR PEF L32E+09 

INHALATION RATE lhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I 2:
0
1 NONCANCER AT 

Notes: • Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 

**Volatilization factor used only for volatile chemicah of potential concern. 

For noncarcinogenic effects: AT"" ED 

ND= Value not determined 

q :/w9•gvt/aec/devens/aoc57/11hrafinaVspread/area3ind/res•ss3i 

mg/kg 
mg/,rr 

mg/m' 

m'/kg ,.,.., 
m'/hour 

kg 
hours/day 

daysf)li:ar 

Y'= 

-""" 

3 

EQUATIONS 

CANCER RISK~ INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (nig/kg-d.ay)-1 

HAZARD QUOTIENT"" INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (mgfkg-dlly) 

INTAKE- INHALATION"' (CAp + C11v) x RAF x lhR x ET x EF x ED 

BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x i/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

(VF 1101 Clllculiitcd bee.a use I here 11re no VOCs selected as CPCs). 

3/14/002:46 PM 



RES..SS31 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

•••••• .·.•.•.• •••••• COM~04o~··•·•·•·••· • ••••••••••• ••• ~QNt~;:iiii·•··········;:;j~········:·:·:·:·~~3,:~:"0'"'%7,:;~T~·:·;::;iT£~~······· ~:v:e~:;:t•.•····~2:~·······~Z:~~~· 
Arsenic I 4d NAI J 3.IE-08 I 3.2E-I0 I l.5E+0l I 4.7E-09 I 100.00% 

··············,·,,,,,,,,,·,,·,·,·,·,·,,,,,,,,,,,·,·,,,,,,,,,,,:,,,,,,,,,,,,,,,·,,ar,,,,c;, ,:,;,,,,,,,.,.,.·:.·,,,r.·,"·,,.,.:.,.,.,.,.·.·.·. f.a., . . , .. ,.,.,.·.,.,.:.,.,.·.·.,.· ,.,.·.·.·.,,,.,.,.,.~Qi)!!MAJJ:l[cGA~l;:~!.<•~w, .. .1.. ........ ,.s•,M. 

NONCARCINOGENIC EFFECTS 

::m 1 :·: :::::.::m::coMrow,o::··::m:m:m i ! !! ::cocic,:-r:~:~~······ ;~:.~·············· ;1:~~;~NCEITT~:1:i:~;;~·:,:~:i~.~~··········~:,:~~!~~······ i6i:i·····~~~t~: 
Arsenic \ 4J! NAI I 3.IE-08 I 9.2E-10 I ND 

Iron 
Manganese 
VPH 
C9-Cl 2 Aliphatics 
C9-Cl 0 Aromatics 
EPH 
C9-Cl 8 Aliphatics 
Cl 9-C36 Aliphatics 
Cl I-C22 Aromatics 

8040 NA 
548 NA 

16 NA 
4.85 NA 

3.6 NA 
38 NA 
10 NA 

6.IE-06 I.SE-07 ND 
4.2£..07 l.2E-08 1.4E-05 

l.2E-0S 3.6E-10 5.7E-0I 
3.7E-09 J.IE-10 l.7E-02 

2.SE-09 8.IE-1 I 5.7E-0l 

2.9E-08 8.SE-10 ND 
7.4£-09 2.2E-10 2.0E-02 I 

8.SE-04 

6.JE-10 
6.4E-09 

1.4E-10 

I.IE-08 I 

___ - : : :;:;:;:;:;:;:;:;:;n:;:;:;:_ :~:;:;:;:~:;n:;:~:1:;:;: : :;:;:~:;:;:;:1:;:;:~: ·, : • ,-, : • =~:;:~:~:;:~:~:;:~n:;:~: ·: : : :;:~n:;:;n:;:;:jn:;:~:~:;:i:l:;:;:;:;:~:~;;:~:~:;:;n:;:;:i:~( n:::;sµMK1ArtYHA-:ZAl<'o:1NJ):it,.--.i·1 -ri·;·r;· --~fkM~ 

q-Jw9-gvlhoPr/devcns/aocS7/hhrafinaVspread/area3ind/rcs-ss3i 4 

100.00% 

0.00000072 
0.0000073 

0.00000016 

0.000012 

3/14/002:46 PM ··~ 



RE!:i-SS3I 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- Rl\-lE 

UNRESTRICTED LAND USE- CHILD RESIDENT {I TO 6 YEARS) 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

:,,,:::::::::::,I>A1iAME'J'eR:,:,;;:;,:::::::: ,,: :·:~ti\Uim.:::::::·: :·:·,,, vAws':',,:;;:;:::::::uN1ts<H 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 200 

FRACTION INGESTED Fl 100, .. 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 2,045 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 1, 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 
6 

Chcmical•spt::ciftc 

EFFICIENCY 

Notes: 

For noncarcinogenic effects: AT"' ED 

The dermal absorption efficiency is from the Risk Assessm:nt Guidance for Supcrfund Volume I; 

Human Health Evaluation Mnnua\ Supplemental Guid:uu::e Dermal Risk Assessment, 1998. 

•The lesser oft he 9.5 'X, upper eon6denc<! limit (UCL} & maximum conccntrnlion. 

ND"" Value not dclem1ini-d NE"' Route not evaluated 

q:/w9-gvt/acc/devcns/aod7 /hhralinal/sprcad/area3 ind/rcs-ss3 i 

mg/kg 

mg/day 

mg/<m' 

,m' 

kg/mg 

kg 

cbyslyear 

"'" 
years 

years 

unitless 

EQUATIONS 

CANCER RISK= INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg•day) / REFERENCE DOSE (mg/kg-day) 

INTAKE= (INTAK£.INGESTION) + (INTAKE-DERMAL) 

INTAKE-INGESTION .. 

INTAKE-DERMAL"" 

5 

CSx !Rx Fl xCFx EFx ED 

BW x AT x3ti5 days/yr 

CS xSA xSAFxAE xCFx EFx ED 

BW x AT x 365 days/yr 

3/14/002:46 PM 



RES-SS3I 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL - RME 

UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:: :U:J.:.· £OM~OUNP:mi::m:m:m: :CQN'\::~~~~·····•·•·•~;;;~~········ ~t;~:::•·•·i··,~1!:i:·····•·;~!:!~:~fo~:~ErL··· c;;;:;~~&···•····G~:~~K··········· ~1:;;1~······ r.~;~~:1 
Arsenic I 4Jj l.9E-os I 0.031 5.9E-06 I 1.SE+00 I l.60E+00 I 2.9E-05 j 9.SE-061 3.SE-os I 100.00% 

... :.:.U.:.:.:.U.'.U.:.:.u.:.,.,.u.U.U.U.c.:.u., ...... .LU.•.'.;.L:.,.,.,.,., ... ,;,.,;,,; •;,.••;ff,,.~~,, ••• ,. .. :••ff ;;;;;;;;;;;;;;;;;.;'§iJMMAilt:(l<NCER'JUSl{;;;;yc·~· • •ffosf ff .ff ·;·;·;·• ,·s&-ti~f ff c ,·,. • ·•F.-il5• 

NONCARCINOGENIC EFFECTS 

.. •. U : fOM'PONb,·:·:·::: •• :uco•~.~mN:.:::::ii[t: ::::.:t~*E::· rndt.~::;···::::,.,£,eNC«!°:tki:::: i~i~rn m····~::,:: i:::. ~i~,:·:::1::"'·· 
Arsenic 

I 

411 
2.2E-04 I 

Iron 8040 4.4E-02 

Manganese 548 3.0E-03 

VPH 

C9-Cl2 Aliphatics I "I 8.8E-05 I 
C9-CI0 Aromatics 4.85 2.7E-05 

EPH 

C9-CJ8 Aliphatics 

I 
3.631 2.0E-05 I 

CJ9-C36 Aliphatics 38 2.IE-04 

Cl I-C22 Aromatics 10 5.3E-0S 

0.03 

ND 

ND 

0.17 

0.17 

0.17 

0.17 
0.17 

6.9E-05 

J.SE-04 

4.6E-05 

3.SE-05 

3.6E-04 

9.JE-05 

3.0E-04 

ND 

7.IE-02 

6.0E-01 

3.0E-02 

6.0E-01 

6.0E+00 
3.0E-02 

2.9E-04 

ND 

ND 

5.5E-01 

2.7E-02 

5.SE-01 

5.5E+OO 
2.7E-02 

7.SE-01 

4.2E-02 

1.SE-04 

&.9E-04 

3.3E-0S 

3.SE-05 
l.SE-03 

·'· ~::....; .....•• ,.,.,.,;,;,;,.,..;,,.),~~ '· .'.' .. ;;;;;,;,,,.,;,;,;, ' ... ' .. ;;;,;,,,;,,,.,.,;,;,:.·.·,;·~ ;,•;•;sOWMiW.~liU\<ii ,rinI!:X;,;,,,,;;;,., .. ,.·.:.L·.·.:~ 

q:/w9-gvtfn •--· 1--levcns/aoc57 /hhrafina Vspread/area3ind/res-ss3 i ·" 

2.4E-0l 

2.&E-04 

l.7E-03 

6.3E-OS 

6.6E-OS 
3.4E-03 

9.9E-01 

4.2E-02 

4.2E-04 

2.6E-03 

9.6E-05 

l.0E-04 
5.2E-03 

•••• Ml ·:_. ,;,u 

95.11% 

4.08% 

0.04% 

0.25% 

0.01% 

0.01% 
0.50% 

3/JA/002:46 PM 



RES-SS31 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL - RIHE 
UNRESTRICTED LAND USE - CHILD RESIDENT (1 TO 6 YEARS) 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

j.j_j_-.!.~.l.l.i.i.l.l.L[!!M!AM:&r~R.l.l.l.l.~.l.l.l.LU.l.LLi.l.l.l:$\:'Ml}OkU.l.~_i.~.l.LY-M~lJ~.LU.l.l.~.l.l.t.l?iS!T5.l.l.L 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calcu!m<XI 

CONCENTRATION AIR VOLATILES CM C;1lculmcd 

VOLATILIZATION FACTOR** VF C:ilcu!okd 

PARTICULATE EMISSIONS FACTOR PEF 1.32Et-09 

INHALATION RATE lhR 0.31 

BODYWEIGHT BW " EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF IOO¾ 

AVERAGJNG TIME 

CANCER I AT I :01 NONCANCER AT 

Notes: • Soil concentration used is the !cs.ser of the 95 % upper confidence limit (UCL) & maximum concc111ratioR 

uvolatiliz.11ioR factor used ORiy for \'O!atile chcmic;ils of potential conecm. 

For noncareinogenic effects: AT"' ED 

ND"" Value not determined 

q;/w9-gvt/acc/devcn.s/aoc57/hhrafinal/spread/arca3ind/rcs-ss3i 

mg/kg 

mglm' 

mglm' 

m'lkg 

,glm' 

m'/hour 

kg 

hours/day 

days/year 

,= 

years 

"" 

EQUATIONS 

CANCER RISK"' INTAKE (mgfkg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT= INTAKE (111g/kg-day) / REFERENCE CONCENTRA TlON (mg!kg-d:iy) 

INTAKE- INHALATION .. (CAn + Cll\'} X RAF X lhR X ITT'x EF X ED 

BW x AT x 365 daysfyr 

AIR CONCENTRATION PARTICULATES= CS :t 1/PEF 

AIR CONCENTRATION VOLATILES ... CS x lNF 

(VF not calculated because tlicrc arc no VO Cs selected as CPCs). 

7 3/14/002:46 PM 



RES-SSJI 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- Ri\·tE 
UNRESTRICTED LAND USE - CHILD RESIDENT (l TO 6 YEARS) 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

: : ·~◊@~OUNµ • f.ONC,~.iv~:~~ : J~~.~; ; ; ;~~~¼:•c•"'';:'!;:~f ~~; ,~:2,::~; ; ; ; :~:!t%~~~.. 411~ ?~rt I 
Arsenic I 4d NA! I 3.JE.os j I.SE-JO I J.SE+Ol I 2.7E-09 j 100.00% 

.•.•.• .·.·_· .·., . . ·.·.·.,·.·.·.,.·.'$wWi!A!lYPMIP~l1.)t(.<;1<:_J_,.,' '·' :i~o .. , 

NONCARClNOGENIC EFFECTS 

··•••••••. . .•. :i:f°''POllND: :: :: :::::mm::·:·:·•. Cu~~(;lri~;~;~ :.;,~.: ~~.;~~;;~~CENT~:~:~~~~~ ~::;:'.;,;; ::,:::~;~ • ~i=~~ ~~:!r\ 
•

Arsenic I 4lj NA 3.IE-08 2.IE-09 ND[ 
Iron 8040j NA 6.JE-06 4.IE-07 NDI 

NA 4.2E-07 2.SE-08 • Manganese I 548 1.4E--05 

VPH 
C9-C 12 Aliphatics I 16 

C9-C IO Aromatics 4.85 
NA l.2E-OS 
NA 3.7E-09 

8.2E-10 5.7E-01 
2.SE-10 I.7E-02 

EPH 
C9-Cl8 Aliphatics 

I 
3.6 

C 19-C36 Aliphatics 38 

Cl t-C22 Aromatics 10 

NA 2.SE-09 

NA 2.9E-OS 

NA 7.4E-09 

l.9E-10 5.7E-Ol 
2.0E-09 ND 
5.0E-10 2.0E-02 

l.4E-09 I 0.00000072 
1.SE-08 0.0000073 

3.3E-IO I 0.00000016 

2.SE-08 I 0.000012 

. ····································'·'·'·'·U.'-'-'·'·'·'·'·'·'·'·'·'·'·'-'·c·:·. • .•.•.•.•. ·-------------·.·.·.·.·.·.·. • .• .-.•.•.•.• c ·----------~c ·, ·,-, ·,. ,·,. c. ,·,.,. ,· • • c c •. •. c •. • , • ,:,,$!1MMAk'l'll;\ZX'Ril'°li>'ll\:" r· ••••• """' 

q:/w9-gvt/aP-rldevcns/aoc57 /hhrafinaVspread/area3 ind/res-ss3i 3/14/002:46 PM -~ .. 



R~-$831 
lNClDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL· RME 

UNRESTRfCTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

03-Feb-00 

EXPOSURE PARAMETERS 

:,•,•·~...;iµ\;\~f.M''., •• ,,,,_,:,,:,.$v!\liio,,a.:.u.:,c:·::v.;1.~r1~::.·.·.••,.•:fyi<:it~ 
CONCENTRATION SOIL cs Sec Below"' 

INGESTION RATE IR 100 

FRACTION INGESTED Fl IOO"lo 

SOIL ADHERENCE FACTOR SAF 0.08 

SURFACE AREA EXPOSED SA 5,800 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT DW 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED " AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

24 

Chemical-spa;ilic 

EFFICIENCY 

Notes: 

For nonearcinogenic elfeclS: AT"' ED 
The demial absorption efficiency is from the Risk Assessment Guidance for Sup.:rfimd Vo!ume I: 

Human Health Evalu.ition Manu~l Supplemental Guidance ~rm.ii Risk Assesmienl, 1998. 

tThc lesser of the 95 % upper cor;lidencc limit (UC'L) & m:u;i1m1m com:cmrntion. 

ND"' Value not dctcm1incd NE., Route not cvnlu.itcd 

q;fw9-gvt/aec/dcvens/aoc57/hhrafinal/spread/area3ind/Res-sb3i, ADRES-SB31-ING 

mg/kg 

mg/day 

mg/cm'-

cm' 

kg/mg 

kg 

days/year 

years -,= 
unitlcss 

EQUATIONS 

CANCER RISK"' INTAKE {mg/kg-d:iy) x CANCER SLOPE FACTOR (mg/kg-d:iy)•l 

HAZARD QUOTIENT"' INTAKE {mg/kg•d:iy) / REFERENCE DOSE (mg/kg-d:iy} 

INTAKE= (INTAKE-INGESTION}+ (INTAKE-DERMAL) 

INTAK&.INGESTION"' 

INTAK&.DERMAL= 

CSX IR x Ff x CFx EF x ED 

BW x AT x365 d:iys/yr 

CS x SA xSAF x AE X CF x EFx ED 

BW x ATx 365 d11ys/yr 

2/3/001:45 PM 



RES-SB3I 

INCIDENTAL INGESTlON OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESlDENT 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::':,:nt,~OM~OVNPm:rnm:!mm!!:"Q"~,:noir•.•!•.•~:l~~!t········t:~Er·!!··:£~!:~···:!m,m!:;::u;r::E.;1/;::·9:=w~~:·::·!"~=s&.:·!·!·!·!·:·!~~\:·:·:·:·~%;7 
Arsenic I 9.671 1.9E-o6 I 0.031 2.7E-07 I I.SE+oo I 1.60E+OO I 2.9E-06 I 4.3E-07 j 3.4E-o6 I I00.00% 

.:.:.:.:.:.:.:i,illli:ii!il.1!-YQ~N¢.fii)ijSJ<,-·]··:·~:·:·.·:,:~9~.!·~:··:~~-;4,~·pt. ;:;:~!!'~~: 

NONCARCINOGENIC EFFECTS 

!:m:m:m:::::eoM•MW t!m ::m !::mw•c!:!\ttjN········ d!~~7·•······~f:!!~j ·····::}t··:·!·:~:~~NC~!!:~,~:······. E!:········t=!t·········1;1~~·····r~:: 
Arsenic 

Jroa 

VPH 

C9-CI2 Aliphatics 

C9-CIO Aromatics 

EPH 

C9-CIS Alipl1atics 

Cl9-C36 Aliphatics 

Cl I-C22 Aromatics 

9.67 

6410 

0.84 

0.35 

78 

990 

110 

5.7E-06 

3.SE-03 

4.9E-07 

2.IE-07 

4.6E-05 

5.SE-04 

6.SE-05 

q:/w9-gvtl~ - 1devcns/aoc57/hhrafinaVsprcad/area3ind/Res-sb3i, ADRES-S831-ING 

O.QJ 7.9E-07 3.0E-04 2.9E-04 I 1.9E-02 I 2.7E-03 2.2E-02 83.19% 

ND ND ND 

0.17 3.9E-07 6.0E-01 5.SE-01 8.2E-07 7.IE-07 l.SE-06 0.006% 

0.17 l.6E-07 3.0E-02 2.7E-02 6.SE-06 6.0E-06 l.3E-05 0.05% 

0.17 3.6E-05 6.0E-01 5.SE-01 7.6E-05 6.6E-05 l.4:&04 0.55% 

0.17 4.6E-04 6.0E+OO 5.SE+OO 9.7E-05 8.3E-OS !.SE-04 0.69% 

0.17 5.JE-05 3.0E-02 2.7E-02 2.2E-03 l.9E-03 4.0E-03 15.52% 

.·.·:·.·,·.·.·.·$ili\i,iii;\;iW.iJ:i\Zii\{IF!@l!:i(:·.·:·:·:·.·.·.·.·.·y,·:·:·:·,·:·,,.,._p;f'·.·:·,·:·:·.·,:·:·:·:·,·•-Mi ;:::::;O.!)); 

?. 2/3{001 :45 PM 



RES-SB~H 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.LU.:.LnL:.i.U.LLr.W~A~eT¥i~=:=:·:·:~:-.U.U.U.U.LU. ·::$X®~Pi~~:-:·:\:MU~-_ •.• _ • .•.•. L •.• _ -~i;r~G1 ·: • .L 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Cnkula1cd 

VOLATILIZATION FACTORu VF C.ilculatcd 

PARTICULATE EMISSIONS FACTOR PEF l.32E+o9 

INHALATION RATE lhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 14 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT j 2:
0
1 NONCANCER AT 

Notes: • Soil concentration used is the lesser of the 95 '¼ upper confidence limit (UCL) & maximum concentration 

ovolati!ization factor used only for volatile chemicals of potential concern. 

For noncarcinogcnic effects: AT "' ED 

ND"' Value not determined 

q:/w9-gvt/aec/dcvens/aoc57/hhrafinal/spread/area3ind/Res-sb3i, ADRES-SBJI-INH 

mg/kg 

mglm' 

mglm' 

m'lkg 
,gim' 

m'/hour 

kg 

hours/day 

&y,J,= 

)"ffl 

ym 

"'" 

EQUATIONS 

CANCER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day}-1 

HAZARD QUOTIENT"' INTAKE (mg/kg-d:iy) I REFERENCE CONCENTRATION (111g/kg-day) • 

INTAKE- INHALATION =(CAp+ Cnv} x RAF x IhR x ET x EF x ED 

BW x ATxJ6S d11yslyr 

AIR CONCENTRATION PARTICULATES"' CS x l/PEF 

AIR CONCENTRATION VOLATILES= CS x lNF 
(VF not calcula1ed because there are no VOCs selected as CPCs}. 

2/3/001:41 PM 



RES-S831 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE - ADULT RESIDENT 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

' ' ' ' COME~O~~ ,, ' • ' ' ' " ' ' c~~:;~i~~ ; ; ; '.~;;.~: : : <~f $~~:Ncs&-r-;:~:~f ;~~· ~~~£~t:f ; : ;~::r.!ri~~~;:; ; ; ~::~; : r.~~t~ 
Arsenic I 9.671 NAI I 7.3E-09 I 7.4E-11 I l.5E+0I I l.lE-09 I 100.00% 

,:,·l:;::·l-~:!:j;;:(i:;:~·i·rrj·;·;:~:;·n:;·;suMMA.1n(CA~CE"8"RlSK;j"l:in·1·;:j·:j"F,;.JJP,, 

NONCARCINOGENIC EFFECfS 

rn :·::::·::·:::::m::m:"-OMPOUND·.·.·.·::m:::::m·:·:·· ::· :00'";;~;~:~~·········•·:£:,:·•············;~~£~t::•Ct~W:::;~-~~~;:····::.,J;:~.i~·········•:~~:1:l~········ i~i:i.·····~~~lt~ 
Arsenic I 9.671 NAI I 7.3E-09 I 2.2E-to I ND 
Iron 6410 NA 4.9E-06 l.4E-07 ND 

3.3E-ll I VPH 
C9-Cl2 Aliphatics 
C9-Cl0 Aromatics 
EPH 
C9-CI8 Aliphatics 
CI9-C36 Aliphatics 
Cl 1-C22 Aromatics 

0.84 
0.35 

78 
990 
110 

q:/w9-gvl/~--1devens/aoc57/hhrafinaVsprcad/area3ind/Res-sb3i, ADRES-SB3I-INH 

NA 
NA 

NA 
NA 
NA 

6.4E-l0 l.9E-l l 5.7E-0l 
2.7E-10 7.SE-12 I.7E-02 4.6E-l0 

5.9E-08 l.7E-09 5.7E-0I 3.IE-09 I 
7.SE-07 2.2E-08 ND 
8.3E-08 2.SE-09 2.0E-02 I l.2E-D7 I 

,:,.:.::. :,: :,: : :,: : :: : '• ',:suli'fli1M'll,\M!M:@)HD'ilXTr, :<i,~ou(ll)~J 

2 

0.03% 
0.36% 

2.42% 

97.19% 

~001:41 PM 



RES..SB3l 
INCIDENTAL INGESTION OF AND DERMAL CONTACTWlTH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE- CHILD RESIDENT {I TO 6 YEARS) 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

03-Feb-00 

EXPOSURE PARAMETERS 

.•.• .... L'?'AJY\ll)E'.J'~K. U U.U'. i,1'!\WQ1.'.' U ... WI.HlW'.L'.'. •••• iitiiri • ' 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 200 

FRACTION INGESTED FI !00% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 2,04.5 

CONVERSION FACTOR CF 0,000001 

BODYWEIGHT BW " EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

6 

Chemical-specific 

EFFICIENCY 

Notes: 
For noncarcinogenic effects: AT= ED 
The dcnnal absorption efficiency is from the Risk Assessrn::nt Guidance for Superfund Volume: I: 

Hum:in Health Evaluation Manual Supplemental Guidance Derma! Risk Assessment, 1998. 
•The lesser oft he 95 % upper conlidcncc limit (UCL) & maximum co1H:cntra1ion. 

ND"' Value 1101 determined NE., Route nol cvntuntcd 

q:/w9-gvt/acc/devens/aoc57/hltrafinaVsprcad/area3ind/Res-sb3i, CHRES-SB3I-ING 

mg/kg 

mg/day 

mgt,m' 

,m' 

kgfmg 

kg 

days/year 

l<= 

"'" -uni!lcss 

EQUATIONS 

CANCER RISK= INTAKE (mgfkg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE.., (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTlON= 

INTAKE-DERMAL= 

CS x JR x FI x CF x EFx ED 

BW x ATx365 days/yr 

CS x SA x SAFx AEx CFx EF x ED 

BW xATx365 days/yr 

2/3/001:45 PM 



RES-SB3I 
INCIDENTAL INGESTION OF AND DERl\."IAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE- CHILD RESIDENT (l TO 6 YEARS) 

AOC 57 AREA 3 INDUSTRIAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:: ; ; : toM~~~~~ , c-0"=.*:~, '' ' ''':~t~~~''''''' {:;;~ ''''.:?.~;;''''''''.'.:!:t:~•~;;:E:''~~~~n~~''''''''"~:!:,~&''''''''"'c~i~'''''';;;;;~; 
Arsenic I 9.671 4.5£-06 I o.oJI 1.4£-06 I 1.5E+OO I J.60E+OO I 6.BE-06 j 2.2£-06 j 9.0E-06 I 100.00% 

.'.'.'.'·'·'·'·'·'.'.'.''5Ui11'?>1All,'\'..¢i'N<'f!ii;({~(;.,.'i!.!.,.,.,.,.,,1.F,-LJ~.i.;.'.' ,.,.,., .. :z:,.:Jil;.U.'., .. •.•. ~•..iJ~, 

NONCARCINOGENIC EFFECTS 

,mm·. ·:·.·.·~~;;~~·····················~~~;;~··········i:E:~~·········i{~i~~······::::;~,·········:i;:•Nc~1:1~:········i::············~=;··········l:~~·······;;r., 
Arsenic j 9,671 5.3£-051 0.031 1.6£-051 3.0E-041 2.9E-04 j 1.SE-01 I 5.6£-021 2.JE-01 I 78.48% 

Iron I 64101 

VPH 

C9-Cl2 Aliphatics I 0.841 
C9-CIO Aromatics 0.35 

EPH 

C9-Cl8 Aliphatics 

I "I Ci9-C36 Aliphaties 990 

Cl l-C22 Aromatics 110 

3.SE-02 

4.6E-06 

l.9E-06 

4.3£-04 

5.4E-03 

6.0E-04 

ND 

0.17 

0.17 

0.17 

0.17 

0.17 

8.0E-06 

3.JE-06 

7.4£-04 

9.4E-03 

1.0E-03 

ND ND 

6.0E-01 5.SE-01 7.7E-06 1.SE-05 

3.0E-02 2.7E-02 6.4£-05 1.2£-04 

6.0E-01 5.5E-01 7.lE-04 l.4E-03 

6.0E+OO 5.5E+OO 9.0E-04 1.7£-03 

3.0E-02 2.7E-02 2.0E-02 3.9E-02 

. • • • • . ;· !Tj •. ·wW,i;\;RY il)i:,;/i)!I>)i\i;i/;K •.• .• :, ; ·;· n·rr;r;, ,~;~r . • ·.·,·; ,·,·, ,·,·, ~) 

q:/w9-gvt/"""/dcvens/aoc57/IdmifinaVspread/arca3ind/Res-sb3i, CHRES-SB3I-ING 2 

2.2E-05 

1.9£-04 

2.IE-03 

2.6£-03 

5.9£-02 

~. 

0.007% 

0.06% 

0.70% 

0.88% 

19.87% 

20(001 :45 PM 



RES-SB31 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, i\rlA 

EXPOSURE PARAMETERS 

.;·························pAi¼M:STEfu'·················-·· ••• ··-rr-SYMBOi.Tffrff PVALUErrrrrnr·uNI1's!L-.-. ::•1 

CONCENTRATION SOIL* cs See below 

CONCENTRATLON AIR PARTICULATES CAp Cakulmed 

CONCENTRATION AIR VOLATILES CM Ca!culmed 

VOLATILIZATION FACTOR'* VF D.lcul.i.ti:d 

PARTICULATE EMISSIONS FACTOR PEF I.JZE+-09 

INHALATION RATE lhR 0,31 

BODYWEIGHT BW 15 

EXPOSURE TIME ET ' EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF JOO¾ 

AVERAGING TIME 

CANCER I AT I :01 NONCANCER AT 

Notes: • Soil concentration used~ the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 
0 Volati!ization factor used on!y (or volmile chemicals of potential concern. 

For noncarcinogenk effects: AT"' ED 

ND= Value not determined 

g:/w9-gvt/aec/devens/aoc57/hhrafinaVsprcad/arca3ind/Rcs-sb3i, CHRES-SB31-INH 

mg/kg 

mglm' 

mglm' 

m'/kg 

uglm' 

m'/hour 

kg 

hours/day 

days/year 

,= 

-Y'= 

EQUATIONS 

CANCER RISK .. INTAKE (mg/kg•day) x CANCER SLOPE FACTOR (mglkg•day)•l 

HAZARD QUOTIENT= INTAKE (mg/kg•day) / REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION"' (CAp + Cn) x RAF x lhR x ET x EFx ED 

BW x ATxJ65 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

{VF not e:ikul:ited because there are no VO Cs selected :is CPCs). 

2/3/001:41 PM 



RES-SB3l 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE- CHILD RESID!i.:NT (1 TO 6 YEARS) 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, !VIA 

CARCINOGENIC EFFECTS 

,,,,,, ,,, ,,,.ic;i;;i,;;UNii ,,,,,,,,,,,, ,,~.,£si;~~ 3E~ ~L~i~eiic•""'!~~=~~; :~:i&f ~:01:z~r~~:: 2::F; ~s~t 
Arsenic I 9.671 NAI I 7.3E-09 I 4.3E-l l I l.5E+Ol I 6.4E-!O I 100.00% 

•.• .. \i~MM;l.li)':¢iiN01<ifi<t$i<!l·.·.·.·, ~>;.WI '.: ·.·.: '·' ,·.: 

NONCARCINOGENIC EFFECTS 

:·:·:::·•····. ::m::m::ro,1roi1No:·:··:: :·•·····i:mm:· ::·:iu,,,-f;;;~:········ ~:;,:~·:·:·:·:·:·:· ;,:::?°NCE~~:;::i:;~~····;.:;,;:~~············:~,;~:.~······4~ote£:··· •~z~~•i· 
Arsenic I 9.671 NAI \ 7.3E-09 I 5.0E--10 I ND 

Iron 
VPH 
C9-Cl2 Alipliatics 
C9-C10 Aromatics 
EPH 
C9-Cl 8 Alipl1atics 
C19-C36 Aliphalics 
Cl I-C22 Aromatics 

6410 

0.84 
0.35 

78 
990 
110 

q:/w9-gvrlaec/devens/aoe57/lil1rafinaVspread/area3ind/Res-sb3i, CHRES-S831-INH 

NA 

NA 
NA 

NA 
NA 
NA 

2 

4.9E-06 3.3E-07 ND 

6.4E-10 4.3E-ll 5.7E-OJ 7.6E-11 
2.7£-JO 1.8£-11 t.7E-02 1.lE-09 

5.9E-08 4.0E-09 5.7£-01 7.0E-09 

7.SE-07 5.lE-08 ND 
8.3E-08 5.7E-09 2.0E-02 2.SE-07 I 

::::. :·: ·:. :· :·: ·, :·:.:. :·:. $\li<\liiAi~v. iJNMiW/hi!i.,l<:. t ..... M~ll)1~o; 

0.03% 
0.36% 

2.42% 

97.19% 

2/3/001:41 PM --



RES-GW21 
INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES)- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC57 AREA3 INDUSTRIAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

:·:·.·:·:;_:·~~)~fff:l:l~:.:.:.'. . ..,_..,_,__,_ 
CONCENTRATION WATER 

INGESTION RATE 

BODYWEIGHT 

CONVERSION FACTOR 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

Notes: 

CANCER 
NONCANCER 

For nont:1rci11ogcnie effects: AT - ED 

:.:.:_:J?f:1\.W9:l-. .... ___.__.__::::::::YM-..JJ.L::.::::::: .. !!NJ:ffi__.__:::: 
CW chanie;il-spa:ilk uglliLer 

IR 2 lilrntday 

'" 70 ,, 
CF 0.001 mg/ug 

EF 350 days/year 

ED 30 "'" 
AT I 70 , .. 
AT 30 , .. 

I 
CANCER RISK ., 11\T AKE {mg/kg.day) x CANCER SLOPE FACTOR (mg/kg-dayH 

HAZARD QUOITIEI\T .. INTAKE{mi;l(g-tl:y) I REFERENCE DOSE (mg/kg.day) 

I 
INTAKE., CWxlR~EFxEDxCF 

nw x AT x36S day)'./year 

qJw9-gvt/accldevcns/aoc57/hhrafinal/spread/area3ind/res-gw3i Page I 3/14/004:16 PM 



RES-GW21 
INGESTION OF GROUNDWATER AS DRINKING WATE!l (UNFILTERED SA!\ll'l.ES)- RJ\IE 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 3 INDUSTRIAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

~.:U u:C<S,;, •••• :::::: ,~u u co~;~~!~r,o• u L~""'":u J'.;:!t 
Arsenic 33.2 ug/LiL,;r 3.9E-04 

Cadmium S.67 ug/Lher I.OE-04 

1,4-Dkhlorobcnzene ,., ug/Litcr 6.6E-OS 

Naphthalene 20 uglli!cr 2.lE-04 

Carbon Tetr:ichlorlde 
,, uglLitcr 5.3E-OS 

Chlororoem 10 ugfl.ilcr 1.2E-0-1 

Tel111chforoe1heuc 2.6 ug/Litcr J.lE-05 

;~£5f:; 
l.SE+oo 

ND 
2.4E-02 

ND 
I.JE-01 

6.lE-03 

5.2E-02 

_ •-~--~-·:.:.:.: _:. _::::::::ii.:~:;:~;~:~: U J0_TALl CAM CCR IUSh.: (.-.--,~-- -.- • : • : ·:.: 

NONCARCINOGENIC EFFECTS 

t)ilititITrtis:iZ 
lliH~~{?.~l: 

S.SE-04 

J.6E-06 

6.9E-06 

7.2E-07 

1.6E-06 

W~{~4: 

.·; ;;,,,;,;, ,·,~r<l11'0;,;·;·;·;· ,,·,,,,·.·}<';~~~:r,w·.·•·········••:••·•·•·•·•·•···::1:;;,; ;;; •• ,:~;~~~;;; ;;; ;•·• ,: ,:>if~~•;;;,;,·,· ·•·I 

,\lumlnum 
,., ugll.it,;r S.2E-03 

,."..,, I 
S.lE-03 

Arsenic 33.2 ug/Liter 9.IE-04 3.0E-04 3.0E+oO 

Cadmlum S.67 ugll.itcr 2.4E-04 S.OE-04 UE-01 

Iron 12400 ug/Li1er JAE,01 ND 

Manganese "' 11g/Lim 1.3E-02 2AE-02 S.JE-01 

1,2-0lchlorobenzene ,., ug/Lilcr 2.7E-04 9.0E-02 3.0E-03 

1,4-0ichlorobenzene 5.6 ug/Liler l.SE-04 3.0f:-02 S.IE-03 

Naphthalene 20 11Jlflil,;r 5.SE-04 2.0E-02 2.7E-02 

Carbon l'etrachlor!()e 
.., ug/Liter t.2E-04 7.0E-0~ l.SE-01 

Ch!orororm 10 u!VLiter 2.7E-04 I.OE-02 2.7E-02 

1Te1r11ehloroelhene 2.6 ug/Li!er 7.JE-05 I.OE-02 7.IE-Ol 

C9-C10 Aromalks "' ug/Liler 8.SE-03 3.0E-02 2.SE-01 

.:::::::r!?.1:A~J~?i~~~rf:'lP~:•::::::: ·:··:·:·:·:·:·~=·•s· 

q1w9-gvtJ---,,ievens/aoc57/hhrafinal/spread/area3ind/rcs-gw3i Pagc2 3/14/004,16 PM 



REL'CH-SS3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

CURRENT/FUTURE RECREATIONAL CHILD (6 TO 16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

li:XPOSURE PARAMETERS 

.L·.':':·:·:·:~?:A1µM~T.e«:·:·:·:·:·:-:<c·:c:~r~iaO~•·········LU.·.·j~AiCP~U.·.L·.·.·.·.·.ut-1)'.f$.LU, 
CONCENTRATION SOIL cs 
INGESTION RATE IR 

FRACTION INGESTED FI 

Sec Bclow•1 
100 

JOO-% 

SOIL ADHERENCE FACTOR SAF 

SURFACE AREA EXPOSED SA 3,850 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 38 

EXPOSURE FREQUENCY EF " EXPOSURE DURATION ED II 

A VERAGlNG TIME 

CANCER I AT 

NONCANCER AT 

DERMAL ABSORPTION AE 

70 

II 

Chemical-specific 

EFFICIENCY 

Notes: 
For noncon:inogenic effects: AT= ED 
The dcmi:11 absorption efficiency is from the Risk Assessmem Guidance for Superfimd Volum<: I: 

Hum.m Health Evaluation Manual Supplcm<:ntal Guidance lxrma! Risk Assessment, 1998. 

*The lesser of the 95 % upper conlidencc li1ni1 {UCL) & maximum concentration. 

ND .. Value no1 ddcmtincd 

q:/w9-gvtlaec/devens/aoc57 /hhrafinallspreadlarea3 rcc/recch-ss3r 

mg/kg 

mg/day 

mg/cm' 
,m' 

kg/mg 

kg 

"'"'""' ,,= 
years 
years 

unit!ess 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-d:.iy) x CANCER SLOPE FACTOR(mg/kg-d:iy)-1 

HAZARD QUOTIENT= INTAKE {mg/kg-day) I REI•'ERENCE DOSE (mg/kg•dny) 

INTAKE= {INTAKE-L'IGESTION) + (INTAKE-DERMAL) 

INTAKE-INGESTION,.. 

INTAKE-DERMAL= 

CS x !Rx FlxCFx EFx ED 

BW x AT x365 days/yr 

CS xSA xSAFxAE xCFx EFx ED 

BW x AT x365 days/yr 

3/14/002:36 PM 



RECCH-SS3R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- R!\:JE 

CURRENT/FUTURE RECREATIONAL CHILD (6 TO 16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

ff!!! RO>ifouNP:::n:r CQN2:fa1~" :: ::i~~r· ~~1fE::r ;ti~E} ;~!~~::~~~:,:;!£~·; ~::c":n?~~ ut~~~~':un:/~£~~:::{~~:r 
Arsenic 28 l.6E-06 0.03 1.9E-06 J.SE+OO l.6E+OO 2,SE-06 3.0E-06 5.SE-06 97.67% 
Dieldrin 0.14 8.2E-09 ND O.OE+OO l.6E+Ol ND I.JE-07 l.JE-07 2.33% 

·:·:· ••• ·,· ·,·,·,·:·:·, ,·,·soMMAitv:dilNt'EIO{Isk' ·r·:~·. •a3jj:oq ·······:·:·· ·:· '.ijti'jjif: :=@.:)i6 t" 

NONCARCINOGENIC EFFECTS 

uu:u·.:MMtOQNf>:!!i::m:mcoNc£{~noN::::::dii;i,·:!!::tiriE;;u!!,::fl:::',,.w::i7~c8;::·:,:·:!i~i=:·!H!.!ifi:~.•···";i:!•.•3f!tl 
Arsenic 

I 
281 

I.OE-051 
Manganese 170 6.4E-05 

Dicldrin 0.14 5.2E-08 

VPH 

C9-C12 Aliphatics I 15001 5.6E-04 I 
C9-CIO Aromatics 600 2.2E-04 

EPH 

C9-C18 Aliphatics 

I 
(3001 4.9E-04 I 

CI9-C36 Alipl1atics 20,000 7.SE-03 

Cl l-C22 Aromatics 3100 J.2E-03 

O.Q3 

ND 

ND 

0.17 

0.17 

0.17 

0.17 

0.17 

l.2E-05 

3.7E-03 

1.SE-03 

3.2E-03 

4.9E-02 

7.6E-03 

3.0E-04 

7.IE-02 

5.0E-05 

6.0E-01 

3.0E-02 

6.0E-01 

6.0E+OO 

3.0E-02 

2.9E-04 

ND 

ND 

5.5E-01 

2.7E-02 

5.5E-Oi 

5.5E+OO 

2.7£-02 

3.SE-02 

9.0E-04 

J.OE-03 

9.4E-04 

7.5E-03 

8.lE-04 

J.2E-03 

3.9E-02 

4.2E-02 

6.7E-03 

5.SE-02 

5.SE-03 

8.9E-03 

2.SE-01 

.,,.,.,., . ...:.:.:.:.:.:.: ...... ·.·.•~········~· ·············'·'-'·'·'-'·'-': .. · : : ·.:.·.:.· .. :.;_;_;_;_;_;_; •••••••• • . .-.·.@n-ID!MY°'IA~\lil'lr;JJI\,\:" • • • .. • •.• . . r.:.:.~·~:·:·:K•2LJ±T•C'C'C-C·C•C·:·~:• 

q:/w9-gvtf;, .. ,./dcvens/aoc57 nthrafinal/spread/area3 rcc/recch-ss3r 2 

7.7E-02 15.81% 

9.0E-04 0.18% 

l.OE-03 0.22% 

7.6E-03 1.57% 

6.2E-02 12.77% 

6.6E-03 1.36% 

1.0E-02 2.09% 

3.2E-OJ 65.99% 

m,$, 

3/14/002:36 PM 



RECcH-SD3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SEDIMENT- Ri\"IE 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 3 RECREATlONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

1",W-"M~'.I'~K··.·.···· • •.•.•.• i,y~µipi,·.·.·.·.·.·.·.·.·Y.,Pi!•.·.·.·.·.·.·.·.· J;,NiJ:S, .U ' 
CONCENTRATION SEDll\lENT cs 
INGESTION RATE IR 

FRACTION lNGESTED Fl 

Sec Bclow•1 
2.5 

100¾ 

SOIL ADHERENCE FACTOR SAF 
SURFACE AREA EXPOSED SA 3,850 

CONVERSION FACTOR CF 0,000001 

BODYWEIGHT BW JS 

EXPOSURE FREQUENCY EF 52 

EXPOSURE DURATION ED II 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

II 

ChcmiCil!-spccific 

EFFICIENCY 

Notes: 

For noncarcinogenic effects: AT "' ED 

The demli11 absorption effK:iency is from the Risk Assessment Guidance for Supcrfund Volume J: 

Human Health Evaluation Mruuial Supplemental Guidance Denna\ Risk Assessment, 1998. 

•The lesser of1hc 95 % upper confidence limit (UCL) & m.1ximum concentration. 

ND= Value not detcm1ined 

q :/w9*gvt/aec/devenslaoc57 /h\1ralinaVspread/sd 

mg/kg 

mg/d.y 

mg/me 

,m' 

kg/mg 

kg 
days/year 

"'" 
years 

years 

1mi1!ess 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day}-J 

HAZARD QUOTIENT"' INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day} 

Il'fl' AKE .. (INT AKE-INGESTION) + (INT AKE-DERMAL) 

INTAKE-INGESTION= 

lNTAKE-DEIUt'IAL= 

3 

CSxlRxFhCFxEFxED 

BW x AT x J6S days/yr 

CSxSA xSAFx AE xCFx EFx ED 

BW x AT:,; 365 days/yr 

3/14/002:03 PM 



RECCH-SD3R 
INCIDENTAL INGESTION OF AND DERi\·IAL CONTACT WJTH SEDIMENT- RME 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::, : : ,, ~~.;~~~~~ : : : : :: ::::~~:;=~~~ :: : ::~E~r: :: : ::!;:=~: :: ;::.:;:::,:::::~:::;:~~~~;:;;,:,:,,~::G~~~~: : : : :".:~~~~ , ,,: :zr:~: : :~~:i;0,1 

Arsenic 37 5.4E-07 O.Q3 2.SE-06 1.5E+OO l.6E+OO 8.2E-07 4.0E-06 4.SE-06 87.51% 
Aroclor-1260 0,84 1.2E-08 0.14 2.7E-07 2.0E+OO 2.SE+OO 2.SE-08 6.7E-07 6.9E-07 12.49% 

·····················"'s'U~iMA!<Y..CJil'IQ~Jli.n•sll..,J~.:.:.: :.~13-Q~. ;_;_,;.!)lq6, ,,,,,,,qE'lJ•, 

NONCARCINOGENIC EFFECTS 

:rnmJ.!m::::COMrOUNO!:!:i:irn::mrnmc-0:;;;i~N:·:·:·:·:·i~:!~~}·:·:·:·:·:~?:ii:~····:·:·,:,:.;········,~~;:ENG~:.;:.;:·····,i=·:·:·:·:·:·:·t;r£;"·:·······:·!Q{~=ri·!·:"!:.l~: 
Amnk I 371 3.5E-06 I 0.031 1.6E-05j 3.0E-041 2,9E-04 I 1.2E-02 j 5.5E-02 j 6.7E-02 j 48.47% 

Manganese I 4591 4.3E-OS I NDI 
Aroclor-1260 0.84 7.9E-08 0.14 

EPH Fractions 

Cl I-C22 Aromatics 

I 2801 2.6E-05 I 0.171 

Cl 9-C36 Aliphatics 630 5.9E-OS O.l7 

VPH Fraction:a 

CS-CS Aliphatics 

I 
3.31 3.IE-071 0.171 

C9-CIO Aromatics 4.3 4.0E-07 0.17 

C9-Cl2 Alipliatics 5.6 S.2E-07 0.17 

l.7E-061 

6.9E-04I 
I.SE-03 

8.IE-061 
I. I E-05 

l.4E-05 

7.IE-02 

2.0E-05 

3.0E-02 

6.0E+OO 

G.OE-02 

3.0E-02 

6.0E-01 

4.3E-03 

1.GE-05 

2.7E-02 

5.SE+OO 

5.SE-02 

2.7E-02 

5.SE-01 

6.JE-04 O.OE+OO 6.IE-04 

3.9E-03 I.IE-OJ LIE-01 

8.7E-04 2.SE-02 2.6E-02 

9.SE-06 2.SE-04 2.9E-04 

5.2E-06 1.SE-04 J.SE-04 

J.3E-05 3.9E-04 4.0E-04 

8.7E-07 2.SE-05 2.6E-05 

'· · .. ,., ... ~.· ·.·.• ... ~~'.'·'-'·•-'•. ,.~.'.'.' ... ·'·----'-' : ...... ~-.-.' '·' ,.·~ • ·',: $U~~,\Cll)'.liAZ/i1.<ll.l@J'\0.', '·'--·-1___;_____;.;_;·w,w u ....... :.:..:...Jill."·.:,,:: ,,if 

q:/w9-gvt/ .. ~ .. ,devens/aoc57 /hhrafinaVspread/sd 4 

0.44% 

79.83% 

19.10% 

0.211% 

0.111% 

0.293% 

0.0188% 

3~002:03PM 



RECCH-SW3R 

JNClDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE WATER- RIVIE 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

EXPOSURE PARAMETERS 

I~-~-(~-~-~- ~:~:r.ARMtlwrFiRHnn_~-( (~ -~ (UHSVNrn◊1{~ ~~H~H:~·WALUE~ ~)~:ll1(foN1T~.U .. -
coNCENTRATJON WATER 

INGESTION RATE 

SURFACE AREA EXrOSED 

CONVERSION PACTOR 

BODYWEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

PERMEABILITY COEFFICIENT 

Notes: 

For no11can::inogenic effects: AT= ED 

ND. Value not detemiined 

TPHC. Tomi Petroleum HErocarlx1ns 

q-Jw9-gvt/aec/devens/aoc57/11hra-finaVsprcad/SW 

CW 

JR 
SA 

CF 

BW 
ET 

EF 
ED 

AT 

AT 

Kp(:VCOl 

11\'crage mg/liter 

0.013 liters/hour 

2,518 cm'/day 

0.001 liter/cm' 

38 kg 

2 hours/day 

52 dap/ycar 

II "'" 

I Ch,~~1.,~;;:1 

,=a 

"~ 
cm'day 

EQUATIONS 

I CANCER RISK= INTAKE {mg/kg-dny) :i; CANCER SLOPE FACTOR (mg/kg-day)"
1 

I HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSE {mg/kg-day) 

INTAKE= (INTAKE-INGESTION)+ {INTAKE-DERMAL) 

INTAKE-INGESTION= CWxlRxETxEFxED 

BW x AT x 365 days/yr 

INTAKE--DERMAL= CW x Kpcvent x ET x,SA x CF x EF .t ED 

BW :i; ATx 365 d11ys/yr 

3 3/14/002:04 PM 



RECCH-SW3R 

INCfDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE WATER-RME 

CURRENT/F'llTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

' •• , ''' '''tohlpµ~o'''' ,,,,,,, ' ro~iJJM~' ,,,,m~!~: ' /~~~z!f '::,, ';:i~tl;·' ' ';.:~'f ¥,~J!~~~;:i~';'' '''';~tl:~, ': '"' 'i~~:' ' ' ' '~ti' ' ' ~fi~w 
Arsenic 
Benzo(k)fluorantl1ene 

NONCARCINOGENIC EFFECTS 

0.153 
0.00094 

2.JE-06 
l.4E-08 

I.OE-03 
1.2E+OO 

4.SE-07 
3.3E-06 

l.SE+OO 
7.3E-02 

l.6E+OO 
8.2£-02 

3.SE-06 
l.lE-09 

.:~:i!ryt:~~~!f:]~0i-NC~R~~l$~:n~::J:~:~n:~:~:~:~JQ-:9:~. 

7.JE-07 
2.7E-07 

4.2E-06 
2.8E-07 

,:r:~'PH'::::;:::;:~~;p~:I':. 

93.90% 
6.10% 

'JJu.·:•:•UC0"'00"g:1.::JJ.tU·:·i~H;;~N•uJ~i*~1:U.,;~:~:~tu:,ESS~,:·UJ.:(,;:~-:"£:~GE:.:1:.,i:.:U_::1i~~[~:•:.U::~=t·tUJ.◊£=,•:::·~~~~~',_ 
Antimony 0.0056 5.SE-07 1.0E-03 l.lE-07 4.0E-04 6.0E-05 l.36E-03 l.76E-03 3.IE-03 4.59% 
Arsenic 0.153 I.SE-OS l.OE-03 2.9E..Q6 3.0&04 2.9E-04 4.97E-02 9.96E-03 6.0E-02 87.62% 

Barium 

I 
0.2781 2.7E-05 I 1.0E-031 

Manganese 0.093 9.IE-06 I.OE-03 

Benzo{k)fluoranthe11c 0.00094 9.2E-08 1.2E+OO 

EPH Fractions 
CJO-C22 Aromatics 

I 
0.651 6.JE-05 I NAI 

Cl9-C36 Aliphatics I.I J.IE-04 NA 

VPl-l Fractions 
C9-C IO Aromatics I o.02s! 2.4E-06 \ NAI 

q:/w9.gvt' ·.crevens/aoc57/hhra•final/sprcad/SW 

5.2E-06 I 7.0E-02 
l.8E-06 2.4E-02 

ND 

I 3.0E-02 
6.0E+OO 

I 3.0E-02 

4.9E-03 
IAE-03 

ND 

2.7E-02 
5.SE+OO 

2.7E-02 

3.87E-04 l.07E-03 l.SE-03 
3.78E-04 • J.25E-03 I.6E-03 

2.l!E-03 2.IE-03 
l.79E-05 I.SE-OS 

8.12E-05 8.IE-05 

.-.'.'.'.'-'-' :.:. @Mil•Ww.11~zM<IJJ!j,(l):;X :./;.:.'.'·'· . . .Q.iTI~--- ." ..... . ,,411 ........... i!l 

4 

2.14% 
2.40% 

3.10% 
0.026% 

0.12% 

3/J.1L002:04 PM 



RECCH-SS3R(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIi~ - CENTRAL TENDENCY 

CURRENT/FUTURE RECREATIONAL CHILD (G TO 16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

.• ..... , ,/."A'iP\lli!~'r.~K' U U U U : ; ; $:YM.fiQi; .. U.LL ;.;yi\;i,µf· • i;iciiis ' 
CONCENTRATION SOIL cs Sec Below• 

INGESTION RATE IR 50 

FRACTION INGESTED FI 100% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 3,850 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW " EXPOSURE FREQUENCY EF " EXPOSURE DURATION ED II 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

II 

Chcmica!•~pci:ifu: 

EFFICIENCY 

Notes: 
For noncarcinogcnic effects: AT "' ED 
11ie dermal absorption cff,cicncy is from !he Risk Assessment Guidance for Supl:rfund Volume I: 

Human Health Evnluation Manual Suppkmentnl Guidance Dermal R~k Assessment, 1998. 

•The lesser oft he 95 % upper conlidcnc.: limit (UC!,) & maximum concenmuion. 

ND"' Value no1 dctcnnincd 

q:/w9-gvt/acddevcns/aoc57/hhrafinal/sprcad/area3redrecc\1-ss3r(ct) 

mg/kg 

mgld.y 

mgl,m' 

cm' 

kg/mg 

kg 

days/y= 

ym 

years 

Y<= 
unit!ess 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day}-1 

HAZARD QUOTIENT= INTAKE {mg/kg-da)') / REFERENCE DOSE {mg/kg-day) 

L~TAKE =(INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION .. 

INTAKE-DER1\1AL= 

CS :dR,: Fl x CF x EF x ED 

nw x ATx 365 days/yr 

CSxSAxSAFxAExCFxEFxED 

BW x ATx 365 duyslyr 

3/14/002:38 PM 



RECCH-SS3R(CT) 
lNCIDENTAL INGESTION OF ANO DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

CURRENT/FUTURE RECREATIONAL CHILD (6 TO 16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

: : ! : U! : : ¢oMeou~*: : ! ! l ! ! : u,¢QN~;;noN,: : : ! : ~~~~r::: :: ! t~;~=y mm:::~,, ! : : l~1~z~::':"';l';L: ' c::c:;~": :: : :rr~:~:sE l ! ! ! l ! ;=~4:: : :·~~~F:1 
Arsenic 28 4.IE-07 0.03 9.SE-07 I.SE+!}(> l.6E+OO 6.2E-07 LSE-06 2.IE-06 100.00% 

Dieldrin 0.14 2.lE-09 ND O.OE+OO ND ND 

.. ,~,;;;::::::::::,.,.,.,.,.,s.:.:.:.:.:.:.:.:.'.U.'.:.:.:.:.:.::::::::::::,:,:::.::::::::::::::::·::::.:.:.·.·.·.·.·.·.·.:.·:·:·:·:·:·,·,·,···,···················;sui\1riiAi,Y:t;ANCllllRlliK'····r•c•,·cc·•·•w·o1· ·,·:·uq~ v.2·:·:·2r1tlr 

NONCARCINOGENIC EFFECTS 

·• ····©oMiou.w····· •• 'wN~!~!110" • ::FSt; ;~iiit~ ;~St! ;~:5ff,'"""~;.~!f.f.:; • 1:i~ ~:Jfi[r ·;Ii~~ ~~£t:'f:I 
Arsenic 

I 
281 

Manganese 170 

Dieldrin 0,14 

VPH 

C9-Cl2 Alipl1atics I 1:1 
C9-CIO Aromatics 

!ill:! 
C9.Ci8 Aliphatics 

I 

13001 
CJ9-C36 Alipl1atics 20,000 

Cl 1-C22 Aromatics 3100 

2.6E-06 I 
l.6E-05 

l.3E-08 

l.4E-04 I 
5.6E-05 

J.2E-04 I 
I.9E-03 

2.9E-04 

0.03 

ND 

ND 

0.17 

0.17 

0.17 

0.17 

0.17 

6.IE-06 

1.SE-03 

7.4E-04 

l .6E-03 

2.SE-02 

3.SE-03 

3.0E-04 2.9E-04 

7.IE-02 ND 

5.0E-05 ND 

6.0E-01 5.SE-01 

3.0E-02 2.7E-02 

6.0E-01 5.SE-01 

6.0E+OO 5.5E+OO 

3.0E-02 2.7E-02 

8.7E-03 

2.2E-04 

2.6E-04 

2.3E-04 

J.9E-03 

2.0E-04 

3.IE-04 

9.?E-03 

2.JE-02 

3.3E-03 

2.7E-02 

2.9E-03 

4.SE-03 

l.4E-Ol 

3.0E-02 

2.2E-04 

2.6E-04 

3.6E-03 

2.9E-02 

3.1 E-03 

4.BE-03 

l.5E-OI 

:.0 ... ·.••··•·,~·· ..... i .... ., .. •-•-•. . . . ~.;.; ; ') ·"·•"·•~"~ '·'·'·'· ... '•; - ' •.••. • .•.•• c~ '. ~l/Jii~IA~Jlµ.M,i,i))ri'iJl;:J( •. • .•. • .••.•. • .• ·.1~.:.~~•il • •.• .•. • .•. • .• .. •::.•:-rff== :j))' 

q:lw9-gvt/aec/devenslaoc57/hhmfinaVspread/area3redrecch-ss3r( ct) 
2 

13.40% 

0.10% 

0.12% 

1.62% 

13.17% 

1.40% 

2.16% 

68.03% 

3/14/002:38 PM 



RECCH-SD3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SEDIMENT- CENTRAL TENDENCY 

CURRENT/FUTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 3 RECREATlONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

:.u.u.:.:.'r,w;,.lili~'.J'RKLU ... U.U.U.$YM.!IQ!..: ... u :.:.: : Y.il.W~:.u.u.:. .... • i;i!itr~.'.u., 
CONCENTRATION SEDIMENT cs 
INGESTION RA TE IR 

FRACTION INGESTED Fl 

Sec Bdow•1 
25 

100% 

SOIL ADHERENCE FACTOR SAF 

SURFACE AREA EXPOSED SA 3,850 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 38 

EXPOSURE FREQUENCY EF " EXPOSURE DURATION ED II 

AVERAGING TIME 

CANCER I AT 

NONCANCER AT 

DERM.AL ABSORPTION AE 

70 

II 

Chemical-spedfie 

EFFICIENCY 

Notes: 
For noncarcinogcnic effects: AT., ED 

The dermal absorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 

Human Hea!1h Evaluation Manu:il Supplemental Guidance Dermal Risk Assessment, 1998. 

•The lesser oft he 95 % 11ppcr confidcnc,: limit {UCL) & n1;1xim11m concentration. 

ND .. Value 1101 delcrn1ined 

q:/w9-gvt/aeddeve11s/aoc57/hhrnfinaVspreacl/sd 

mg/kg 

mg/day 

mgfcm' 

em' 
kg/mg 

kg 

days/year 

years 

'"'" ,,= 
unit less 

EQUATIONS 

CAi~CER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)•l 

HAZARD QUOTIENT"' INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE .. (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION"' 

INTAKE-DERMAL .. 

3 

CSx IRx Fl x CFx EFx ED 

BW x AT x 365 dnys/yr 

CS x SA x SAF x AE x CF x EFx ED 

BW x ATx 365 d~ys/)'r 

3/14/002:03 PM 



RECCH-SD3R 
INCIDENTAL INGESTlON OF AND DERMAL CONTACT WITH SEDIMENT- CENTRAL TENDENCY 

CURRENT/FUTURE RECREATIONAL CHILD {6-16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• ~OMf¢UN* ~:;2.1r~~;';';;;;;;~:E~r'''''''';F;;!:~'''' ':::::~:;;;; ''':::l:;:~~~;::i.~E''.' ii~;4~:~•'''''''''~~::.~~~~; ;;;;;;; ~%!:"~''''''"!;;: 
Arsenic 37 2.7E-07 0.03 l.3E-06 1.SE+OO l.6E+OO 4.lE-07 2.0E-06 2.4E-06 87.51% 
Aroclor-1260 0.84 6.2E-09 0.14 1.3E-07 2.0E+OO 2.5E+OO l.2E-08 3.3E-07 3.SE-07 12.49% 

c:~ ..... • ........ SSOMMMWifK;,;¢ti(~($iC. I. .•....• Af. Q1. r........... . • . • . • . • . Ci1s,Q~ r .•.•.•.•.•.• }!l,)Jf 

NONCARCJNOGENIC EFFECTS 

•• :: :1 :~::::~~~:: :·::: :·:·: j-~~:~;;;;ON····~~~:~i~i7:·•·:·:· ;;f,~~~ ::.:::i • , .. :ttfuNci::::~ • ,~=::!:·: j :·:{:;:,·:·: ::·:·:o::f,::·:,~:1:"'' 
Ar.senk I 371 1.7E-Q6 I O.o31 8.0E-061 3.0E-041 2.9E-04 I 5.SE-03 j 2.SE-021 3.3E-02 j 48.47% 

Manganese 

I 
4591 2.2E-05 I NDI 

8.SE-071 Aroclor-1260 0.84 3.9E-08 0.14 

EPH Fractions 

Cl 1-C22 Aromatics I 2801 l.3E-05 I 0.171 3.4E-041 

Cl9-C36 Aliphatics 630 3.0E-05 0.17 7.7E-04 

VPH Fraction§ 

CS-CB Alipllatics 

I 
3.3, I.SE-071 0.17, 4.0E-061 

C9-Cl0 Aromatics 4.3 2.0E-07 0.17 5.3E-06 

C9-CJ2 Aliphatics 5.6 2.6E-07 0.17 6.9E-06 

7.IE-0.2 

2.0E-05 

3.0E-02 

6.0E+OO 

6.0E-02 

3.0E-02 

6.0E-01 

4.3E-03 

1.6£-05 

2.7E-02 

5.SE+OO 

5.SE-02 

2.7E-02 

5.SE-01 

3.0E-04 

2.0E-03 

4.4E-04 

4.9E-06 

2.6E-06 

6.7E-06 

4.4E•07 

0.0E+OO 3.0E-04 0.44% 

5.JE-02 5.SE-02 79.83% 

1.JE-02 1.JE-02 19.10% 

1.4E-04 I.SE-04 0.211% 

7.4E-05 7.6E-05 O.lll% 

2.0E-04 2.0E-04 0.293% 

1.2E-05 1.JE-05 0.0188% 

'··················· .... !~'ii U i '.i i.~ .. 
22

' U'' ..... ~' 'i '·'-' '.'~,-';' i U ..... __ :.:.______svM,,,M'i'.!IA'.J.\~qi,>4! i U J'' . .'I._-_;_ .i'!'i'MoaJ;;,;,;,,,,,,,,,;,;,;,,,; i.'<!911'' ...... ~&.-/l.:__________ ___ "' 

q:/w9•gvt/aeddeve11s/aoc57/hhrafinaVspread/sd 4 3/14/002:03 PM 



RECCH-SW3R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE WATER- CENTRAL TENDENCY 

CURRENT/FllTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

EXPOSURE PARAMETERS 

1:: :::,,,,,,,,, ~;1i<A.Mwn1ll:::;::·;;::,:;:;:;,::::sri.i:110L:':::;,;,,,,il.I,u~: ,::,,,·;;,x,Nit~ .. ' , , 
CONCENTRATION WATER 

INGESTION RATE 

SURFACE AREA EXPOSED 

CONVERSION FACTOR 

BODYWEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

PERMEABILITY COEFFICIENT 

Notes: 
For noncarcinogcnic effects: AT= ED 

ND. Value not dc1em1inetl 

cw 
IR 

SA 

CF 

BW 

ET 
EF 

ED 

AT 
AT 

Kpevent 

avernge 1rigfliter 

0.013 liters/hour 

2,518 cm'/day 

0,001 liter/cm) 

38 kg 

2 hours/day 

26 days/~ar 

II Y'= 

I Ch,mlc,[.,~;I:I 
-Y•= 
cnv'day 

EQUATIONS 

I CANCER RISK= INTAKE (mg/kg•dny) x CANCER SLOPE FACTOR (mg/kg-d:i.yf1 

HAZARD QUOTIENT= INTAKE {mg/kg•day) I REFERENCE DOSE (mglkg•day) 

L'ITAKE = (INTAKE•INGESTION) + (INTAK£..OERMAL) 

INTAK£..INGESTION"' cwxmxF.TxEFxED 

BW x ATx365 days/yr 

INTAK£..DERMAL= CW x Kpe,•fn! x ET xSA x CF x EF x ED 

BW x AT x365 days/yr 

TPHC-Tornl Pc1rok11m J-0iy0dru""'"c""~"C'-----------------------'---------------------------------...J 

q:/w9-gvt/aec/devens/aoc57/hhra-final/sprcad/SW 3 3/14/002:04 PM 



RECCH-SW3R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE WATER-CENTRAL TENDENCY 

CURRENT/FllTURE RECREATIONAL CHILD (6-16 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

I'' ,,,,.,CP'if<WNA''''' ' ' ,,roNw;10N;;;t:!~t ;':tz!r:i'' ;;::!t~; ;~lr~J!:~~;:~;w]E.~, :1~~~2;;;; ;=~ ; ;; ~, ;~~~t'. 
Arsenic 0.153 J.2E-06 LOE-OJ 2.JE-07 l.5E+00 1.6E+00 !.BE-06 3.6E-07 2. IE-06 93.90% 
Benzo(k)fluorantl1ene 0.00094 7.2E-09 I.2H00 l.7E-06 7.JE-02 8.2E-02 5.JE--10 1.4E-07 1.4E-07 6.10% 

·'·'·'·'·'$'l!I\IMARY.<;J<NCli'RR!s'K.·:·.1·.·.·.·.·.·.·71';-9,J.,.,.,.,.,.,.,.,.,., .• wtr·~·C'""·:;,1,;p~. 

NONCARCINOGENIC EFFECTS 

rnrnrnm·::·:·co>itou~o::·::·:·:·:·::mm~¢oNC;;w~:m:·::!~5~rrnm':~:!f7~·:·:::,::~~:··:·:·:·:·,s:fJR•NCEJ;!i1t:1:m:·· if~1~[:.:::m:::~E:1:!:.:.:.,E~~:T.:Ji."tz;ir:. 
Antimony 0.0056 2.7E-07 1.0E-03 5.JE-08 4.0E-04 6.0E-05 6.82E-04 8.81 E-04 1.6E--03 4,59% 
Arsenic 0.153 7.SE-06 1.0E-03 l.4E-06 3.0E-04 2.9E-04 2.49E-02 4.98E-03 3.0E-02 87.62% 

Bariwn 
Manganese 
Benzo{k)fluoranthcne 
EPH Fractions 
CI0-C22 Aromatics 
C19-C36 Aliplintics 
VPH Fractions 
C9-CIO Aromatics 

0.278 
0.093 

0.00094 

0.65 
l.l 

0.025 

IAE-05 l.0E-03 2.GE-06 

4.SE-06 I .OE-OJ 8.SE-07 

4.6E-08 l.2E+00 

3.2E..05 NA 
5.4E-05 NA 

L2E-06 NA 

7.0E-02 4.9E-03 I 1.94E-04 I 5.36E-04 I 7.3E-04 I 
2.4E-02 1.4E-03 l.89E-04 6.27E-04 8.2E-04 

ND ND 

3.0E-02 2.7E-02 1.06£-03 l.lE-03 

6.0E+OO 5.5E+OO 8.94E-06 8.9E-06 

3.0E-02 2.7E-02 4.06E-05 4.lE-05 

~ .... ·.•··'·'·'·~,,,;,;,;,;,;,;. ,,,.,;,;,;,;,;,;,;,;, ~ ·-~· ,;,;,;,;,;,;,;,,,,.u. ,,,,,,,,,;,;,;,;,u;,,y,,,,;,;,,,;,;,;,·; , .... --~ ~- ,,,s11MMA!l,Y..itNM@1~'Di;;x,;,};, ·.·.·,·,·,·,o,o>f' • • • • ;r;r;, Mil;;·, U.'9.Q:<.. 

q:/w9-gvtf,. .. ,.Jdevens/aoc57/hhra-finaUspread/SW 4 

2.14% 
2.40% 

3.10% 
0.026% 

0.12% 

3/14/002:04 PM 



Cli1,-SS3R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- Rl\·lE 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

16-Mar-00 

EXPOSURE PARAMETERS EQUATIONS 

,,.,,,.,.,.,.,.l.'Ai!/iMll,'l:il~:,:,:::,:,,,:,:,,,,,:,,,:S,'l<~p~,,,,,:,:,,,,,,,,,,,;it>l!Wil'e,,,,,,,:,:,:,,,JlN/'.f,:.,., ,., 
CONCENTRATION SOIL cs Sec Ddow"' 

INGESTION RATE IR 4SO 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA '20-0 

CONVERSION FACTOR CF 0.00{JOOJ 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED o., 
AVERAGING TIME 

CANCER AT 70 

NONCANCER AT o., 
DERMAL ABSORl'TION AE Cbcmical-spc:cilic 

EFFICIENCY 

Notes: 
For noncarcinogcnic effects: AT ._ ED 

The dermal absorption efficiency is from the Risk Assessment Guidance for Supc:rfund Volume I: 

Human Health EVilluation Manual Suppkrncnta! Guidance Demial Risk Assessmcu!, 1998. 

tThe lesser oft he 95 % upper confidence li111i1 (UCL) & rroximum concentration. 

ND"" Value no\ dctcm1im:d 

q;/w9-gvt/aec/devens/aoc57 /hhrafinal/spread/are3ind/couss3 r 

mg/kg 

I
CANCER RISK= INTAKE (mi;/kg-day) x CANCER SLOPE FACTOR (mgfkg-day)•l 

mg/day 
HAZARD QUOTIENT= INTAKE (mg/kg-day}/ REFERENCE DOSE (mg/kg-day) 

mg/cm' 

,m2 

kg/mg liNTAKE={JNTAKE-INGESTION)+{INTAKE-DERMAL) 

kg 

days/year IL"iTAKE-INGESTION = CS x IR x Fl x CF x EFx ED 

,= BW x ATxJ65 days/yr 

,,= !INTAKE-DERMAL= CS x ~{!; x SAF x AE x CF x EF X ED 

,,= BW:,: ATx365 days/yr 

unitkss 

3/16/009:27 AM 



CON-SS3R 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::·.·_·_·_ .. . "OM*ouw:_:,:_:::i::!::.U:C◊Nc:i~½i~•·····::~~;~··········:;~?:.:E····•·;!z!~,·····::,::;;:~"6'::1;EC r:G~~~~· ··~~\~"t"*•··········••t?.!~······~~][:1 
Arsenic 28 9.4E-07 0.03 8.SE..08 1.5E+OO l.60E+OO l .4E-06 1.4E-07 J.5E-06 95.36% 
Dieldrin 0.14 4.7E-09 ND 0.0E+OO l.6E+0I ND 7.5E-08 7.SE-08 4.64% 

: .• $i.J~~MAR'1. i:;i;iN¢.E;,~~iJS!( .•. ·1 • .•.•.•.•.•.•. i.if!:i~. :.:.:.:.1.F1..:M1.·.·.·.·.·.·~~~=·I 

NONCARCINOGENIC EFFECTS 

'"M~°:"No:::UUL ::°"~1~~0N :~!f. ~!*!££' ::;:;;, ::~;:€NC~1:i~:' :r:~~ 0~::E< ~~:~ ·~~;:~: 
Arsenic 

I 
281 l.3E-04 I 0.031 J.2E-05 I 3.0E-041 2.9E-04 I 4.4E-OI I 4.IE-021 4.8E-OJ I 79.80% 

Manganese 170 8.0E-04 ND 0.0E+OO 7.lE-02 4.30E-03 I.IE-02 0.0E+00 1.lE-02 1.87% 

Dieldrin 0.14 6.6E-07 ND 0.0E+OO 5.0E-05 ND 1.3E-02 l.3E-02 2.19% 

Yf!! 
C9-Cl2 Aliplmtics I 15001 7.0E..031 0.171 3.6E-03 I 6.0E+00 I 5.SE+OOI l.2E-03 I 6.6E-04 I I.SE-031 0.31% 

C9-CI0Aromatics 600 2.SE-03 0.17 1.SE-03 3.0E-01 2.7E-0I 9.4E-03 5.4E-03 1.SE-02 2.46% 

EPH 
C9-Cl8 Aliphatics 1,300.0 6.JE..03 0.17 3.IE-03 6.0E+00 5.SE+OO 1.0E-03 5.7E-04 1.6E-03 I 0.26% 

Ct9-C36 Aliphatics 20,000 9.4E..02 0.17 4.SE-02 6.0E+0I 5.SE+0I L6E-03 8.BE-04 2.4E-03 0.41% 

CJ J-C22 Aromatics 3,100 1.SE-02 0.17 7.SE-03 3.0E-01 2.7E-Ol 4.9E-02 2.SE-02 7.6E-02 12.70% 

,,, .S'~MMi\i!l,Ylfl.i\Z~~P:llll>~l(,(; ·'·'·'·'·'··'''""'''''''"'''''""'~'•ki':'"'"'''''''"""'''~'9'k''''""'''''''~-f 

q:/w9-gvl/aec/devens/aoc57/hhrafinaVsprcad/are3incl/conss3r 
2 3/16/009:27 AM -~ 



CON-SS:tR 
INHALATION EXJ•OSURE TO PARTICULATES lN SURFACE SOIL· RME 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA3 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

j;";",,,-,-,,-,;";";rWMMEir.E1i: ! ; ; '::; ,;:;:;::;:;:: ;:, SYMB-OL;:;::: i ! ::: VALUW{,::::,::,;,:,:tR1rrs::::;:;:::: 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Calcu!mcd 

CONCENTRATION AIR VOLATILES CA, Culcu!atcd 

VOLATILIZATION FACTOR** VF Culcu!ated 

PARTICULATE EMISSIONS FACTOR PEF l.32E.+09 

lNHALATION RATE IhR J.J 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF :!50 

EXPOSURE DURATION ED 0-5 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I 701 
NONCANCER AT 0.50 

Notes: * Soil concentration used is the lesser of the 95 ¾ upper confidence limit (UCL) & ma.~imum concentration 

**Volatilization faclor used only for volatile chemicals of potential concern. 

Fornon=inogcnicelfccts: AT .. ED 

ND"' Value not determined 

q:/w9~gvt/acc/devens/aoc57 /hhrafinaVsprcad/are3 ind/conss3r 

mg/kg 

mglm' 

mg/m' 

m'/kg 

,glm' 

m'/hour 

kg 
hour:;/day 

days/year 

'"" 

years 

years 

EQUATIONS 

CANCER RISK .. INTAKE (mg/kg-day) x CANCER SLOPE FACTOR {m&fkg·day)·l 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION ~(CAp +Cav} x RAF x lhR x ET x EFx ED 

BW x AT x365 days/yr 

AIR CONCENTRATION PARTICULATES"' CS x 1/PEF 

AIR CONCENTRATION VOLA TlLES .. CS x INF 

{VF not c:1k11lated because !here are no VOCs selected us CPCs). 

3/20/0012:55 PM 



CON-SS3R 
INHALATION EXPOSllRETO PARTICULATES IN SURFACE SOIL- RME 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

CARClNOGENIC EFFECTS 

,·\ - • 111\to",o:~: :·fl mrnm:·:: G0Nt~::fi10Nl····· • ;:;~~·.·.·.·1:~~::;~~coo~:;~'.:.-;t'" ! :j.:.:;rt~,· ••• .C:£6~:io~~!ii i :i;.:•·n·::•~1~~"i· 
Arsenic 28 NA 2.IE-08 3.9E-ll l.5E+0I 5.9E-10 99.47% 
Dieldrin 0.14 NA I.IE-JO 2.0E-13 l.6E+0J 3.JE-12 0.53% 

.·: .. •. ·.·.s.·.·.·. ,.·. ~l!M@Mfi;:,i.j<QF,t.\ I<:i~K ,. ,·., ,.,.609. 

NONCARClNOGENIC EFFECTS 

• • • • • • • • ~<:,rn~o;; ! \ ! ! ! \:: ! : \: C~""i:t"fioN: \ \ ! • HJ~.,::mmm:. yt~t;::~cE/,t~;~!~~t•":: ,,,,;:::,;~: :! : • ~~:F.:,e: ::m::i;V~~:~u. ~~:~t~ 
Arsenic I 281 NA! I 2.IE-08 I 5.SE-091 ND 

Manganese I 1701 NAI I I.JE-07 I 3.JE-081 l .4E-0S I 2.4E-03 I 99.84% 

Dieldrin 0.14 !.lE-IO 2.7E-11 ND 
VPH 
C9-CJ2 Aliphalics I 15001 NAI I LIE-061 2.9E-07 I 5.7E+00 I 5.lE-081 0.0022% 

C9-Cl0 Aromatics 600 NA 4.5E-07 l.2E-07 l.7E-0I 6.9E-07 0.029% 

EPH 

I 
C9-Cl8 Alipl1alics 1.300.0 I NAI 

I 

9.BE-071 2.SE-071 5.7E+00 I 4.SE-08 I 0.0019% 

Cl 9-C36 Aliphatics 20,000 NA l.SE-05 3.9E-06 ND 
CI l-C22 Aromatics 3,100 NA 2.JE-06 6.JE-07 2.0E-01 I 3.0E-06 I 0.13% 

·.·.·~~i)i;ii;ii\ll)(l'li\Z;\;llP !N!l:~K 1·.·.·.·.· .•.• q~Q~t·.·.·.·.· ... •.•.•. 

q:/w9-gvrr--~ldevcns/aoc57/hhrafinaUsprcad/are3ind/conss3r 2 3/2Q(0012:55 PM 



CON-SB3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS EQUATIONS 

.~rAMM~t.~i~LUUL u,,~y!\l)iq, ••••• ULfiGPwLU.•.LL I;!N/,$U:1 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 480 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 05 

AVERAGING TIME 
CANCER AT 10 

NONCANCER AT o.s 
DERMAL ABSORPTION AE Chemical-sped fie 

EFFICIENCY 

Notes: 

For noncarcinogenic effects: AT"' ED 

The dcona! absorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 

Human Health Evaluation Manual Supplemcmal Guidance Dermal Risk Asscs5ment, 1998. 

•The lesser of the 95 % upper confidence limit (UCL) & n1;1ximum concentration. 

ND"" Value nol dclcm1incd 

q:w9-gvt/aec/devens/aoc57 /hhralina Vsprcad/area3-ind/con-sb3r 

mg~g I CANCER RISK .. JNTAKE (mgfkg-day) x CANCER SLOPE FACTOR (mglkg-dny}-1 

mg/day 
I HAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE DOSli: (mg/kg-day) 

mg/cm' 

,m' 

kg/mg I INTAKE= (INTAKE-INGESTION)+ (INTAK£..DERMAL) 

kg 

days/year IINTAKE-INGESTION., CSxlRxFlxCFxEFxED 

'''" BW x ATxJ65 days/yr 

yearn I INTAKE-DERI\-IAL,. !:;S xSA x SAFxA!;;xCFx EFx ED 

"'" 
BW x AT x 365 days/yr 

unit less 

3/14/002:37 PM 



CON-SB3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL - RME 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::.u.:::.:.~.~OMPOUNi>rn::m·:·:·:·. ::¢-ON':i:~ri~~·•···•~:E;f••··••·:;;;;fE·•·••·:!::r~:·····::~!:Zt::•d;:l'f:;•:·••·~~~:~k~·•·•·ck~~~~E•······•·•··•:~~~·······,~:~1 
Arsenic I 28.2) 9.5E-07 j o.ml 8.6E-08 I l.SE+OO I 1.60E+OO I 1.4E-06 I l.4E-07 I 1.6E-o6 j 100.00% 

• ·-·-· ·········· ·'·'· .i•i•i•i•i•i•••••••i·••••i·i·i·i·i•i•i••.•••••·i•i·i•i·i·i·i·i .. ·•·•·•·•••••i•••••i·i·i·i•i•i•i•••·•·•·•·····.• .. ·•·•·•·i•••i•i•:••••··•••···•·•·•·'Wl'lMAIW•CANcs~msK'•••·•l···••·•·•·••••11i.oo•1•••:••••J•i•••• .. •·•·:••m-oi:1•• •.•.••••:::~M~}-•:•i•i•:•:•:•i. 

NONCARCINOGENIC EFFECTS 

·•·1:1c••~0~'00"~•·················~q~tr!,~nW······· ~~:········t!:~~wr ···:~!1~····:··:~~~~CB~!:~::,···•·;·;,~~1 • ······-0!!/'········~f!2:·····~~£,1 
A<senk I 2s.2I UE-o• ! o.o,[ 1.2E-os j 3.0E-o4 j 2.9E-o< ! 4.4E•Dl [ 4.2E-02 [ 4.SE-0l [ 100.00¾ 

~.·.·········:.:·.•.•·•·•·•·•·•·•·•·•·•····'··•··.:.• •. ·.· .• c ..... ~ • .• .. :: .•·•;·.:;·;·;·i•;•i••••.•.~-:-~~· •.• • • . ... §c\J~ ll:li-ti\i<l>}~[}i;:~;.;.u;• •i,·L• .• • 1 .•• ~·.·_:_::· • o,4U::,•i•:,•i· •· .•••• ·.M~I~:. :..:..:::.M 

q:w9-gvt/:i--~1r1evens/aoc57/hhrafinaVspread/area3-ind/con-sb3r 2 3/14/002:37 PM 



CON-SB3R 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL-RME 

FUTURE CONSTRUCTlON WORKER 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

, ...... 1.Lj.1.1.~.l.l.1.1.P.~MME'.f):;R~.i.l.l.1.1.U.1.~.1.i.l.1.LLU.$Y:l\1µQti.i.1.~.U.1.L[Y-4..l.iU~!.1.U.1.U.1.1.l~O:~U.1.1.l.1. 
CONCENTRATlON SOIL .. cs See below 

CONCENTRATION AIR PARTICULATES CAp C:ilcu!atcd 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR*" VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF l.32E+o9 

lNHALATION RATE lhR J.J 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED o., 
RELATIVE ABSORPTION FACTOR RAF IO0% 

AVERAGING TIME 

CANCER I AT I '°I NONCANCER AT 0.50 . 

Notes: • Soi! concentration used is the lesser of the 95 % upper i:onlidencc limit (UCL} & maximum concentration 
0 volati!ization factor U$Cd only for volatile chemicals of potential concern. 

For noncarcinogenic effects: AT= ED 

ND"" Value not detennincd 

q:w9-gvt/aec/devens/aoc57/hl1rafinal/sprcad/arcaJ-ind/con-sb3r 

mg~g 

mg/m' 

mg/m' 

m>/kg 
,g/m' 

m'/hour 

kg 

hours/day 

days/year 

,,= 

,,= 
>"= 

3 

EQUATIONS 

CANCER RISK"' INTAKE (u1gfkg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

IIAZARD QUOTIENT= INTAKE (mg/kg-day)/ REFERENCE CONCENTRATION (111g/kg-day) 

INTAKE- INIIALATION = (CAp + Cnvj x RAF x lhR x ET x EFx F.D 

BW x AT x 365 days/yr 

AIR CONCENTRATION PARTICULATES "'CS x 1/PEF 

AIR CONCENTRATION VOLATILES =CS x INF 

(VF not e:ikulaled because there are no VOCs selected as CPCs). 

3/14/002:37 PM 



CON-SB3R 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• ··coMPOU~~- •·••· •··•••·•GQNCj~!~ii~~:;;;;;;5L : ,:~;:c~"%;:i~P~~- ~~jEf~( :~::re~;::c ~2::~ ;;;~~;~~t 

Arsenic I 2s.2i NAI I 2.JE-os I 3.9E-ll I 1.5E+0l I 5.9E-I0 I 100.00% 

.,.,.- • .-.- : ,;;,·.,,,,,.,.- • .-.-.- .. ,;r,.r;-,,,,.- ,,. • • ,,,,,,nsuMMAiiVCM<CEl\•I\1$K,r. -r,·,.,,6F.-)9J 

NONCARCINOGENIC EFFECfS 

::J.t:J·:·:·: :rnm:···t-0MroMn::::: ::·: :·:rn·:·:·:··:·::·co,<C£:f~;;•·••·;::,;··•·•·••···;~ii~::"ct'""'~:;:,i~:~··:,::;:t,;f······• ~:,:F:~········ iv~~:;~····:_?l~r" 
Arsenic I 2s.2i NAI I 2.IE-08 I 5.5E-09 I ND 

, ••• __; •. • .. -~~' • ' :SUl\:lMA!P'...lli,"£,\Ki,; 11"f'~1L .. _ ______:_:_),WU "'· .• 

q;w9-gvt/ll""'devens/aocS7/hhrafinaVspread/area3-ind/con-sb3r 4 3/14/002:37 PM 



CU1'1..SS3R(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL - CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

16-Mar-00 

EXPOSURE PARAMETERS 

, . ,: ;;,;;i;(!\,ir.iiii i s"f~i~oi. vii'.~n~ iMrs, :: 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE JR 480 

FRACTION INGESTED Fl JOO% 

SOIL ADHERENCE FACTOR SAF 0.28 

SURFACE AREA SA 5200 

CONVERSION FACTOR CF 0.00000! 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATION ED 0.25 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 0.25 

DERMAL ABSORPTION AE Chemical-sped lie 

EFFICIENCY 

Notes: 
For noncnrcinogcnic effcclS: AT= ED 

l11e dermal absorption efficiency is from the Risk Assessment Guidance for Supc:rfund Volume J; 

Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assessment, 1998. 

*The lesser of the 95 % upper conlidcnce limit (UCL) & maximum concentration. 

ND= Value not dctcm1ined 

q:/w9-gvt/aec/devens/aoc57/hhrafi11al/spread/are3ind/conss3i(ct) 

mg/kg 

mg/day 

mg/cm' 

'"" kgfmg 

kg 

days/year 

'""" 
years ,~. 

unit less 

EQUATIONS 

I 
CANCER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR {111g/kg-day)-l 

HAZARD QUOTIENT"' INTAKE {mg/kg-diay) I REFERENCE DOSE (mg/kg-day) 

I INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

I INTAKE-INGESTION= CSxlR x Fl xCFx EFx ED 

8W x ATxJ6S days/yr 

IINTAKE-DERI\IAL= CS x SA x SAFx AE x CF x F,F X ED 

BW xATx 365 d:ayslyr 

3/16/009;28 Alvl 



CON-SS3R{CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

.•.• ... ::.:.·.toM.OUN»:·: : ::::m::.::.:CQN~l~~~~········::~!f ········•~;!?:Eif ······•·;;:~:······ :~l:~:~uo;:::{· ~~~~!~ •••• ~~f!tT:*-••········ ::%:~~ :•)~£:·· 
Arsenic 28 4.7E-07 0.03 4.3E-08 1.SE+OO 1.60E+OO 7.0E-07 6.SE-08 7.7E-07 95.36% 
Dieldrin 0.14 2.3E-09 ND 0.0E+00 l.6E+0l ND 3.SE-08 3.SE-08 4.64% 

·'·'·'·'·'·'·'·'·'·•·•·;·•·;·;·;· ·'·'·'·'·'·'·'·'·•.'.•.•.•.•.•.;.;.;i,0il(M,i;i~1.lffif<f,it1i)ll~•.;.;l;.;.;.;.;.;.mH¥.t;.;.;:·:~~j;e·p~f:~:·.·:·:~s.;.il'I• 

NONCARCINOGENIC EFFECTS 

+:.u.: .·.·. £OM>~eo•·•·•·•·•·•·•·•···••0~t~~~i;;; {:!~!f .;.; ~;!~~F::•::~r:f!;;:·· ::~==~~0~,::S4f :··· ;;;!~1~;.; ··,::!f···;.;;;.J!lt···•·r,;~I 
Arsenic 

I "I LJE-041 0.031 J.2E-05 I 3.0E-041 2.9E-04 I 4.4E-Ol I 4.1 E-021 4.SE-01 I 79.80% 

Manganese '70 8.0E-04 ND 0.0E+00 7.1 E-02 4.30E-03 I.JE-02 0.0E+00 t.lE-02 1.87% 

Dieldrin 0.14 6.6E-07 ND 0.0E+00 5.0E-05 ND I.JE-02 1.JE-02 2.19% 

VPH 
C9-CI2 Aliphatics I 15001 7.0E-031 0.171 3.6E-03 I 6.0E+00 I 5.5E+OOI l.2E-03 I 6.6E-04 I l.SE-031 0.31% 

C9-CI0 Aromatics 600 2.SE-03 0.17 I.SE-03 3.0E-01 2.?E-01 9.4E-03 5.4E-03 1.SE-02 2.46% 

EPH 
C9-Cl 8 Aliphatics 

I 

1.300.0 I 6.IE-031 0.'71 3.IE-031 6.0E+OO I 5.SE+OOI I.OE-031 5.7E-04 I 1.66-031 0.26% 

C19-C36 Aliphatics 20,000 9.46-02 0.17 4.SE-02 6.0E+0l 5.SE+0l l.6E-03 8.SE-04 2.46-03 0.41% 

Cl 1-C22 Aromatics 3,100 1.56-02 0.17 7.56-03 3.0E-01 2.76-01 4.96-02 2.SE-02 7.6E-02 12.70% 

, .... ·.·.,_ .. _. ,.~· ....... ~~•--.: .•.•..• ,.,.,,,,,,,,,,,,,, __ .~·••·'·'·'·~~·'···'·'· ..... ~~11;1i\ny,,1AzM1>1@EK ---·-···,.·.,,·n,,,.,,,·,·,·,·,, .. 01,,,,,,.,,,_,,.,, •. ,, •• ,, •• -0,•$1,·,,,,,,,,,,,,,,.,%: 

q:Jw9-gvt/aec/devens/aoc57/hhrafiual/spread/are3iud/conss3i{ ct} 
2 J/lG:(009:28 AM 



CON-SS3R(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

EXPOSURE PARAMETERS 

.Li.- .~.~.~.~.~.l.LU.l.P.AMMET~J(:LL!.l.l.- .L~.j.l.l.U.~.l.LU~X~lJJ:0£.l.~.l.l.U.l.~)~AJ•JJi:~.l.LU.i.l.l_l_lµNJJ:'SL~_l.LL~. 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CA, Cnkub.tcd 

VOLATILIZATION FACTOR** VF Cnlculatcd 

PARTICULATE EMISSIONS FACTOR PEF I.J2E+09 

INHALATION RATE IhR ,., 
BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 250 

EXPOSURE DURATlON ED 0.25 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT I '°I NONCANCER AT 0.25 

Notes: • Soil concentration used is the lesser of the 95 % upper confidem:e limit (UCL) & maximum concentration 
0 Vo\;itilizatio11 factor used only for V1.1latile chemicals of potential concern. 

For nonc.u-cinogenic effects: AT .. ED 

ND= Value not dctcmii11ed 

q:/w9-gvVaec/devc11s/aocS7/hhrafinaVspread/are3ind/conss3i 

mg/kg 

rnglm' 

rng/m' 

m'Jkg 

,gtm' 

m'/hour 

kg 

hours/day 

days/year 

"'" 

,,= 
"'" 

EQUATIONS 

CANCER RISK= INTAKE {mg/kg-day) x CANCER SLOPE FACTOR (n1g/kg-day)-l 

HAZARD QUOTIENT= INTAKE {mg/kg•d~)') / REFERENCE CONCENTRATION {mglkg-day) 

INTAKE- INHALATION m(CAp +C:iv) x RAF:,: lhR x ET x EF x ED 

BW x AT x36S days/yr 

AIR CONCENTRATION PARTICULATES <>CS x 1/PEF 

AlR CONCENTRATION VOLATILES =CS x I/VF 

(VF not calcul:tted because there are no VOCs sch:ttcd as CPCs). 

3/14/002:38 PM 



CON-SS3R(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- CENTRAL TENDENCY 
FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

"' C0~1POOND::m::·<· :!: ~~i~:~ziici~ : : 5L : ' ~~~=~~000%~~:f:l~;~~ ~:,~:i+:~;; c~i:~:i~:~;; :1~~:~; '~~ttt:, 
Arsenic 28 NA 2.lE-08 2.0E-11 1.5E+0I 2.9E-IO 99.47% 
Dieldrin 0.14 NA I.IE-JO 9.SE-14 L6E+0I J.6E-12 0.53% 

_::;:;:$GiifM:;;~)(;~~l'lO~f•:1MK:j;:,:,:,:,:::3:~;19J. 

NONCARClNOGENIC EFFECTS 

:mrnmm.:.: :::i: j :::t-0o1rowo:::i:rnm. ! • ! : ! ::: m :i:i: CONC£:£~;i;,;;j.: ! • ! ·,::i~ .. ~ : ! ! ••• ! : r~:::;~""""'";.:!;d;~: ! • ,,,w::.:n •· • ! • ~~:F:,~m:: j :~~'ci~T:':':1 ~;~~~" ! 
Ar.s,,,i, ! 2sj NAj I 2.>E-os f 5.5E-o, f ND 
Manganese I )701 
Dieldrin 0.14 

VPH 
C9-Cl2 Aliphatics I )5001 
C9-CIO Aromatics 600 

EPH 
C9-Cl8 Aliphatics 

I 
l.300.0 I 

Cl 9-C36 Alipl1atics 20,000 

Cl I-C22 Aro1natics 3,100 

q:/w9-gvt/~"""/devens/aoc57/hhrafinal/spread/are3 ind/conss3 i 

NAI I 
NAI 
NA I 
NAI I NA 
NA 

UE-07 
l.lE-10 

1.IE-06 
4.SE-07 

9.8E-07 

l.5E-05 
2.JE-06 

3.JE-08 
2.7E-11 

2.9E-07 
1.ZE-07 

2.SE-07 
3.9E-06 
6.lE-07 

l.4E-05 2.4E-03 99.84% 

ND 

S.7E+00 5.IE-08 0.0022% 

1.7E-OJ 6.9E-07 0.029% 

5.7E+OO 4.SE-08 0.0019% 

ND 
2.0E-01 3.0E-06 0.13% 

.:.:.:.:.:_:.:.:.:.:_:_:_:_:_:_:_:_;_:_:_:_: ___ :.:_:_:_:_:_:_:_:_:_:_:_:_:.:.: _ _,:_:_:_:_:_:_;_ ~ri-1AW:f.IA:4M-tP·1NP:1{*_·1:.~-~-_i(".l1)~I-=.:.:_:_:_:_:_:_;_:_ 

2 3/14/002:38 PM 



CON-SB.H<(CT) 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURfACESOJL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

, .. ·'·' '.U;;;;; PARAi><P:r£1ii ... LL'_;_;_ .. LUU; ~YM~\l\F'''';;; ;;'VALUE .. LL'.' LU ;(E:<i'I'sL; U ".', 
CONCENTRATION SOIL* CS See below mg/kg 
CONCENTRATION AIR PARTICULATES CAp Cnk:ulatcd mg/m' 

CONCENTRATION AIR VOLATILES CAv Cakul:itcd mg/m' 

VOLATILIZATION FACTOR0 VF Cu!culmed m'/kg 

PARTICULATE EMISSIONS FACTOR PEF J.32E+09 uglm' 

lNHALATION RATE lhR 3.3 m'/hour 

BODY WEIGHT BW 70 kg 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

RELATIVE ABSORPTION FACTOR 

AVERAGING TIME 
CANCER 

NONCANCER 

ET 

EF 

ED 

RAF 

AT 

AT 

' 250 

0.25 

100% 

70 

0.2S 

Notes: • Soil concentration used i.s the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 

••Vo!atilizlltion foctor used only for volatile chemicals of potential concern. 

For noncarcinogcnic effects: AT.,. ED 

ND= Vulue not dctennined 

q:w9•gvt/aec/devens/aoc57lhhrafinaVsprcadlarea3-indlcon-sb3r(ct) 

hours/day 

days/year 

,,= 

"= 
r= 

EQUATIONS 

CANCER RISK"' INTAKE {mg/kg-day) x CANCER SLOPE FACTOR {mglkg•d=y)-1 

HAZARD QUOTIENT ... INTAKE (mg/kg-d:iy) I REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION .. [CAp +Cav) x RAFx lhR x ET x EF x EO 

BW x AT xJ65 days.'yr 

AIR CONCENTRATION PARTICULATES =CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x l!VF 

(VF not cakulatctl bee:iuse there arc no VO Cs selected as Cl'Cs). 

3/14/002:38 PM 



CON-SB3R(CT) 
INHALATION EXPOSllRE TO PARTICULATES IN SUBSURFACE SOIL - CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, l\·1A 

CARCINOGENIC EFFECl'S 

'' '' • ., 'co~;~u~~''' ' '''~QNC;::~ii~ ;;:.:L ;;;i::'.~:NCE~'t~~;f:~P~~ ~:.i:+ff : ~~::~:~~:: ~s:~;;?1!~~t 
Arsenic I 28.21 NA! I 2.IE-08 I 2.0E-11 I l.SE+0l I 3.0E-JO I 100.00% 

,·.:.·.·.·.$tM,,MA1w);.:AN¢~~{R~S!<:. (·.:.:.:.:.:;J:if~Q, 

NONCARCINOGENIC EFFECl'S 

mm:·rn·:·: !1::::::·:¢oMrDfyo:::m·: !ii:·: :ji)ii:i:j·j·cm<cif.i;'<;ll;,·j·.: ••• ·.·:;,.:,i·j ••• :.···:·:·:;ci~t~=Ncsi<T~~:::~~+~·:·:,:,j:1:.:~··j·.· •• ::·~:.;~::,•,m·ji.·;;W,::i:::l::~;~~~i,ij 
Arsenic I 2s.2j NAI I 2.1 E-os I 5.SE-09 I ND 

§.tllii~•Mi'/li\;~M<iJEI.Q's:(l·······.··.!ir. ,·,,,,·, 

q:w9-gvtl~ --1'1.evcns/aoc57/hhrafinaVspread/area3-ind/con-sb3r( ct) 2 3[~/002:38 PM 



CON-SB3R(CT) 
INCIDENTAL INGESTION OF AND DERl\'IAL CONTACT WITH SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS EQUATIONS 

uu .fa,µMwr.~Ili.u.u:.··.#~iiiqi; .. :V.i\.~!J~ ...... \iN/'.fS;U' 
CONCENTRATION SOIL CS See Below• mg/kg I CANCER RISK= INTAKE (mg/kg•day) x CANCER SLOPE FACTOR (mglkg-day)•I 

INGESTION RA TE IR 4S0 mg/day 
FRACTION INGESTED Fl 100% I HAZARD QUOTIENT., INTAKE (mg/kg-day)/ REFERENCE DOSE {mg,'kg•day) 

SOIL ADHERENCE FACTOR SAF 0.28 mg/cni 

SURFACE AREA SA 5200 cm
1 

CONVERSION FACTOR CF 0.000001 kg/mg lmTAKE =(INTAKE-INGESTION)+ (INTAKE-DERl\·IAL) 

BODY WEIGHT BW 70 kg 
EXPOSURE FREQUENCY EF 2S0 days/}-.:ar I INTAKE-INGESTION= CS x IR x Fl x CFx EF x ED 

EXPOSURE DURATION ED 0.25 years nw x AT x36S days/yr 

AVERAGING TIME 

NONCANCER AT 0.25 years BWxATxJ65days/yr 
CANCER I AT I 701 ,-,,m IINTAKE-DERMAL.. CSxSAxSAFxAExCFxEFxED 

DERMAL ABSORPTION AE Chcmi~l-spcdlic unitless 

EFFICIENCY 

Notes: 

For nonearcinogcnic effects: AT= ED 
The dermal absorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 

Human Health Evaluation Manuol Supplemental Guidance Denna.I Ri.k Assessment, 1998. 

•The lesser oft he 95 % upper confidence limit (UCL) & maximum conccmrntion. 

ND.,. V:iluc not dc1cm1incd 

q:w9-gvt/acc/devcns/aoc57/hhrafinaVsprcad/area3•ind/con•sb3r(ct) 3/14/002:38 PM 



CON-SB3R(CT) 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- CENTRAL TENDENCY 

FUTURE CONSTRUCTION WORKER 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:. ···············~o~~o~~~·.·.····· •••••••••• ~~~➔.:,~;;~~·········•~~E~Y·•·:····· :,!;;;g~•·•·•·;:!::~·:·:·i :~!:t::fo•::;·:·····~,~&~~~k•··•·· c'"~~t~g•···•·•······tf %?·•·"~'!!;~"' 
Arsenic I 2s.2j 4.7E-07 I 0.031 4.3E-0B I l.5E+oo I 1.60E+OO I 7.IE-07 I 6.9E-os I 7.SE-07 I 100.00% 

._i:j:~:1:~:~:j;"(;·;·_·:·:·:·:·:·_·rrn·.·:·_·:·:·:·:·suMMARY:ctfyQ~f(l{JSK,"_·q·_·:":·:·:···:7E.O•i:j,·r:·:·_·:·:·=-:·:·:·:·1:tn~.L.·.:.·.·.·.·?~~i-1 

NONCARCINOGENIC EFFECTS 

•.•.•.•.•.• ••••• M•"0""
1':::::m:mrn.·.•·•¢o~4:.t;io,:·:·:·:,·:a[1:·:·:·:·· t!f.:~;f :·:·:::; .. ;:,i:• :h~:::••c";.~E:tt/i~:.i!1t:·:···:·:·:·:~kti1··:·:·:·:·:~!':r:::· ~;ii~' 

Ar.;onfo I 2s.2I l.3E·o• I o.o,I 1.2&os I 3.0E•o• J 2.9E·04 J 4.4E•0l J 4.2E·02 J 4.8E·0l J 100.00% 

~···········'·'·'·'·'-'·'·'·'-'·'·'· ·········'·'-'·'·'·'-'-'·'· ······"····'·'-'·'·'''''''''''' ru .... _:a:,:,u,,,,,:,:·:a·.· • •.• .... ~t1MMA~v:mw,Al<i))!i'r[1Qc:··:·=:.·.··.:.1· • • • • • • ~;~r-· • •• • • ••.• ·:··lf,~r •• •.•.• .·.M, 

q:w9-gvt/,.- • '"levens/noc57 /hhrafinnVspread/area3-ind/con-sb3r( ct) 2 3(14{002:38 PM 



R~-.SS3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

.·.·.~:cc:·~AJµM~'.r.if(:·:·.}u.i.u.u.1r~$P4•.··u·u·u·L=:V.M:.~•m:.-.u.·.u.·.LoNjf$.·.·.· .• 1 

CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 100 

FRACTION INGESTED Fl !00% 

SOIL ADHERENCE FACTOR SAF O.OS 

SURFACE AREA EXPOSED SA 5,800 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERl't1AL ABSORPTION AE 

70 

24 

Chemical-specific 

EFFICIENCY 

Notes; 
For noncarcinogenie effects: AT= ED 

The dcnnnl absorption efficiency is from the Risk Assessment Guidance for Supcrfund Volume I: 

Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assessment, 1998. 

"111e lesser of the 95 % upper ,·on lid enc,:: Jimi! (UCL) & m.,ximum concenmllkm. 

ND= Value not dctcm1in~'tl NE"' Route not evoluak>J 

q:/w9-gvt/acddcvcnsfaoc57/hlrrafinal/sprcad/area3rcc/rcs-ss3 r 

mg/kg 

mg/day 

mg/cm' 

em' 

kg/mg 

kg 

days/year 

,,= 

""' ,= 
unitless 

EQUATIONS 

CANCER RJSK = INTAKE (mg/kg•day) x CANCER SLOPE FACTOR (rng/kg-day}-l 

HAZARD QUOTlENT .. INTAKE (mg/kg-day)/ REFERENCE DOSE (n1gfkg-day) 

INTAKE= (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION= 

INTAKE-DERMAL .. 

CS x !Rx Fl xCFxEFx ED 

BW x ATxJ65 days/yr 

CS x SA x SAF x AE x CFx EF x ED 

BW x AT xJ65 days/yr 

3/14/002:35 PM 



RES..SS3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:!·:·m·m::·:·:"0''?0U~n:::::m::m.:mmcilNL:i~m~:::·:·:···~:~i7::::::m:~,~~:i~i:,mm,f!?~~,:•:m::,m;E;::•br::ES;.,':'::~~;:;;~·m::rn""';~~",,,,"::"::::m:1!.1.t~~f:~u.:.!'~~~F1 
Arsenic 28 5.6E-06 0.o3 7.8E-07 1.5E+00 l.6E+00 8.SE-06 l.3E-06 9.7E-06 95.56% 
Dieldrin 0.14 2.SE-08 ND 0.0E+00 l.6E+0I ND 4.SE-07 4.SE-07 4.44% 

•,"·'· ..• ,., ••• , ••••••••• ,.,.,.,.,.,.,.,.,.,.,.,".,.,.,., •••• ·············•:•:•:•:•:•:•:•••;••·'·'·'•'SUMMARY•CANCBI<msi,:•·•:J••·······•=• YE-0Uq•:•:•:••·'·••:••·'·'·'·'•l'E-O~q ••• ,.,.,.,.,.,uoo, 

NONCARCINOGENIC EFFECTS 

:::::.·.·:·:·: m<;OM?OUW!;:;:m·:·:·!:i ::: ww,:J!r@N:•:·mm::£~;7·:·:·:·:·:~~:=~$::·!·:•,:.i~t!i.:i:i:!::1 .. d~i~c~;.~ltt;,:.!.:•·!:S:::m::·:·:·~1="m·:·:·:·:: .. +:.!i,, ... {;£~F. 
Arsenic 28 1.6E-05 0.o3 2.3E-06 3.0E-04 2.9E-04 5.5E-02 7.9E-03 6.3E-02 29.80% 

Manganese I 1701 I.0E-041 NDI 
Dieldrin 0.14 8.2E-08 ND 

VPH 
C9-Cl2 Aliphatics I 15001 8.SE-041 0;171 
C9-CI O Aromatics 600 3.SE-04 0.17 

fil'l:! 
C9-CI8 Aliphatics 

I 
13001 

7.6E-04 I 0.171 
Cl9-C36 Alipl1aties 20,000 l.2E-02 0.17 

Cl 1-C22 Aromatics 3,100 J.SE-03 0.17 

I 7.lE-02 

5.0E-05 

6.9E-041 6.0E-01 

2.SE-04 3.0E-02 

6.0E-041 6.0E-01 

9.3E-03 6.0E+00 
1.4E-03 3.0E-02 

ND l.4E-03 

ND 

5.SE-01 

2.7E-02 

5.5E-01 

5.SE+OO 
2.7E-02 

l.6E-03 

l.SE-03 

l.2E-02 

1.3£-03 

2,0E-03 
6.IE-02 

l.4E-03 

l.6E-03 

1.3E-03 2.7E-03 

l.0E-02 2.2E-02 

I.IE-03 2.4E-03 

J.7E-03 3.6E-03 
5.3E-02 1.IE-01 

·'·'·'-'-'·'···············•.':•.LU.:.,.· ... ·~•JJ:;.;J.u.·.·.·.·.·.·.·~c,• ·:···,·•·:·•·:·,·.·~··~·.·····,·:··········•1iilliI1\!fifuY!ii\MlU}lN)lE;X•·••:••·••:••···••:•:•1·,·••;•·•:•:•·•:••·••11••••:•••:•···•:•:••'••:••·•,MS!•n••···········,··,,. 

q:/w9-gvt/i> 0 "/devens/aocS 7/hhrafinaVspread/area3rec/rcs-ss3r 2 

0.67% 

0.78% 

1.30% 

10.47% 

1.13% 

1.73% 
54,12% 

3/141002:35 PM 



RES-SS:SK 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND USE· ADULT RESIDENT 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

j n1 ~Hll ll!~l ~Hn Hl ~lhiPAR.Al\fETE& HHHl ~l!ll -j -ll ~l f n lWHHn nHlsYM SOL;mrn nHlHliVAI~ U~l ;i~;jj ;nnnHnioorrsrn ~HnHl ~ 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CM Cu!culated 

VOLATILIZATION FACTOR*" VF Cu!culmed 

PARTICULATE EMISSIONS FACTOR PEF l.32E-+09 

lNIIALATION RATE lhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET ' EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED " RELATIVE ABSORPTION FACTOR RAF IOO% 

AVERAGING TIME 

CANCER I AT I 2:

0

1 NONCANCER AT 

Notes; • Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & rnuximum concentration 
0 Volati!izution factor used only for volatile chemicals ofpoten1ial concern. 

For noncarcinogcnic effects; AT= ED 

ND"' Vnlue not determined 

q-Jw9-gvt/aec/devcns/aoc57/hlrrafinal/spread/arca3rcc/rcs•ss3r 

mg/kg 

mg/m' 

mg/m' 

m'/kg 

ug/m' 

m'/hour 

kg 

hourslday 

dayslycur -
years 

y<ffl 

3 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day) x CAl~CER SLOPE FACTOR (mgfkg-day)•I 

HAZARD QUOTIENT .. JNTAKE (mgfkg-d:1y) I REFERENCE CONCENTRATION (mg/kg-day) 

INTAKE- INHALATION= (CAn + C:11') X RAf' X lhR X F,Tx EF X ED 

BW x AT x 365 dn)·slyr 

AIR CONCENTRATION PARTICULATES= CS x lJPEf' 

AIR CONCENTRATION VOLATILES ,.CS x lf\'F 

(Vf' not eakulated because tilerc arc no VO Cs selected as CPCs), 

3/14/002:35 PM 



RES-SS3R 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL- RME 
UNRESTRICTED LAND USE-ADULT RESIDENT 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

:.:.:::·····mm::::·:·:·coMPOUND:rnrn:::·:·:·:·:::: m·:· .GQNi=~~~;;~:·:·:•:•: :.:L············~:;;~~ONCEITT~~~~~;r~;···;:.:i,~f :~-········t::&:;.~:":~· ~r;;;;;····:· ·;~~~r,. 

Arsenic 28 NA 2.IE-08 2.2E-JO 1.5E+OI 3.2E-09 99.47% 
Dieldrin 0.14 NA I.IE-JO 1.lE-12 1.6E+Ol J.7E-11 0.53% 

.·.,.,.,.,.,.:.·.·.·.·.: • •.'.·.·.·.· . . ·.,:~uil'IMAil:l"Gil!.~¢~1rM$K. l·.:.·.·.·.::,,e,w 

NONCARCINOGENIC EFFECTS 

. ·m·::m+mmm·:·:·;c-0Mroiwom::::::m::: :··:: :m· !:!:(0"c,{7f ;;~:··········· ;~2,:···············;~t:~]!:""•Af~;:1:t;;:··:.:~i~~:.:~·········· ~:~:f :,~········ iv~:······~~;~~~: 
Arsenic I 2sl NA! I 2.IE-08 I 6.JE-10 I ND 

Manganese I 1701 NAI I 1.3E-07 I 3.8E-09 I l.4E-05 I 2.1E-04 I 98.42% 

Dieldrin 0.14 NA I.IE-JO 3.IE-12 ND 

VPH 
C9-C12 Aliphatics I 15001 NAI I 1.IE-061 3.4E-08 I 5.7E-OI I 5.9E-08 I 0.021% 

C9-CIO Aromatics 600 NA 4.SE-07 1.3&08 I.7E-02 7.9E-07 0.29% 

EPH 
C9-CI8 Aliphatics 

I 13001 NAI 
I 

9.8E-07 I 2.9E-08 I 5.7E-01 I 5.tE-08 I 0,018% 

Cl 9-C36 A lip ha tics 20,000 NA I.SE-OS 4.SE-07 ND 

Cl J-C22 Aromatics 3,100 NA 2.3E-06 6.9E-08 2.0E-02 I 3.SE-06 I 1.26% 

:.:· {ff.LU U.U • ·_: •. •:ff, ,m~-- ff:,~, ·,. ·,:: :: , , ,~·-~, ff : : : : : : : ;;:;:;; ff: ff:;,:;:;; ff •• ·;· ':·,ff::: :silil1M.!.kYNk~A:lil'l 1ililiilx:p:: :f;o oon,j 

q:/w9-gV' 1evens/aoc57 /hhrafinaVspread/area3 rec/res-ss3r • 3[t4{002:35 PM 



RES:SS3R 

INCIDENTAL INGESTION OF AND DElli\,JAL CONTACT WITH SURFACE SOIL- RME 

UNRESTRICTED LAND USE- CHILD RESIDENT {I TO 6 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

14-Mar-00 

EXPOSURE PARAMETERS 

~;;ii;il\iii-i:~i ; ~tlil'!iP;; i ~iii~~ iil'lNJ'.'fl>iU 
CONCENTRATION SOIL cs Sec Below• mg/kg 

INGESTION RATE IR 200 mg/day 

FRACTION INGESTED Fl JOO% 

SOfLAOHERENCE FACTOR SAF I mgle,,r 

SURFACE AREA EXPOSED SA 2,045 ,rri' 

CONVERSlON FACTOR CF 0.000001 kg/mg 

BODYWEIGHT BW 15 kg 

EXPOSURE FREQUENCY EF 150 days/year 

EXPOSURE DURATION ED 6 years 

AVER.AGING TIME 

CANCER AT 70 ,,= 
NONCANCER AT 6 "'" 

DERMAL ABSORPTION AE Chemical-specific u11it!ess 

EFFICIENCY 

Notes: 

For 11011carci11oge11ic effects: AT"' ED 

Tl1e dermal absorption efficiency is from the Risk Assessment Guidance for Superfund Volume I: 

Human Health Evaluation Manual Supplemental Guidnnce Dermal Risk Assessme11t, 1998. 

"The lesser of the 9S % upper confidence limit (UCL) & m,tximum co11ccntration. 

ND - Va!uc no! det~•rmincd NE - Route nol evaluated 

q:lw9-gvt/aec/<levenslaoc57/hl1rafinal/spread/area3rec/res-ss3r 

EQUATIONS 

CANCER RISK"" INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-d:iy)-1 

HAZARD QUOTIENT= L'ffAKE (mg/kg-d:iy) I REFERENCE DOSE (mg/kg-day) 

INTAKE"' (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-L"'GESTION = CSx !Rx Fl x CFx EFx ED 

BW x AT x 365 days/yr 

INTAKE-DERMAL .. CS x SA:,: SAF x AE.x CF x EF:,: ED 

BW x ATx 365 days/yr 

5 3/14/002:35 PM 



RES-SS3R 
INCIDENTAL INGESTlON OF ANO DERJ\"IAL CONTACT WITH SURFACE SOIL· RME 

UNRESTRICTED LAND USE· CHlLD RESIDENT (I TO 6 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

::m::mm:; ::wmou•~:i:i:mmm::m::cQN~'~TT◊N········;;~~:·········1~~~:E:v·····;tE!:f :·:·:;.,;l;::•t;·:,~:F!:,·, ~Tf!~~!{·······<c"'bifu~s~ •• ·.•······.•.;:i~l·.·.·.·"!:F1 
Arsenic 28 J.3E-05 0.03 4.0E-06 l.SE+00 l.60E+00 2.0E-05 6.SE-06 2.6E-05 96.14% 
Dieldrin 0.14 6.6E-08 ND 0.0E+00 J.6E+0I ND I.IE-06 l.lE-06 3.86% 

, ........ >•••••' ,,,sllMMARYcmc~1tR1sK••d·~~~,.~:o,l, ,.,., ,., , •,, •',1e-os I'•,,•,,·'~'""'' 

NONCARCINOGENJC EFFECTS 

:::rn:.·:·.·:: COMPOUND!i!i::: ·.: :rn::: \-'!f'CE?,,4"!,U:::::·:E;il. :.:.:::ii~=~~·. :::.,fr,~;~t:.::rnm, .. ~C&~:i:;,.!.· :.:~f !i::::::::::::;;:a,,::::::rn:: .. ::}i;,,·.· .. ·i:r,1 
Arsenic 28 1.SE-04 0.03 4.7E-05 3.0E-04 2.9E-04 5.IE-01 l.6E-0I 6.7E-0l 23.97% 

Manganese I )701 9.3E-04 I 
Dieldrin 0.14 7.7E-07 

VPH 

C9-Cl2 Alipliatics 

I 
15001 8.2E-03 I 

C9-CJ0 Aromatics 600 3.JE-03 

EPH 

C9-Cl8 Aliphatics 

I 
)3001 7.IE-031 

Cl9-C36 Aliphatics 20,000 I.IE-OJ 

Cl 1-C22 Aromatics 3,100 l.7E-02 

NDI 
ND I 

0.171 
0.17 

J.4E-021 
5.7E-03 

0.171 L2E-021 
0.17 1.9E-0\ 
0.17 3.0E-02 

7.IE-02 

5.0E-05 

6.0E-01 

3.0E-02 

6.0E-01 

6.0E+00 
3.0E-02 

ND 1.3E-02 

ND 

5.SE-01 

2.7E-02 

5.SE-OJ 

5.SE+00 
2.7E-02 

l.SE-02 

l.4E-02 

1.IE-01 

J.2E-02 

1.8E-02 
5.7E-OJ 

'ff.:.·.·_-.-~·.-,-,-,·,·;··;;~~· •••. ·,,·;-:-;;~·,· •••••• ..,,...,,...,.--~·, r ... ,., ... , ,.-.--·. il'tililMAlti'"HAZARi>lNOEJC ••••• ·;-:-rq-,·,, .... ,;-,. (;j 

q:/w9-gvt/.ir,-Jdevenslaoc57 /hhrafinal/spread/arca3rec/rcs-ss3r 6 

I.JE-02 0.47% 

1.SE-02 0.55% 

2.6E-02 4.0E-02 1.41% 

2.lE-01 3.2E-01 11.43% 

2.JE-02 3.4E-02 1.22% 

3.SE-02 5.3E-02 1.88% 
1.lE+00 1.7E+OO 59.06% 

,zg,,;,;,;,;,;,,,,,,,,.,,,, 

3/14/002:35 PM 



RES-SS3K 
INHALATION EXPOSURE TO PARTICULATES IN SURrACESOIL- RME 
UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

H~lfl~n[njl!lillill~l~ -jrA8AMET.ER.nnijl!nll -j- ~ -~li -ln -{rnHljlsVMnoJ)/;l~n -j -~/ -VALue:;ilnlrn~lljHll:UNrrsni~nll/ 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Qi!culatcd 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF l.32E+o9 

INHALATION RATE lhR 0.31 

BODYWEIGHT BIV 15 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT _L :01 NONCANCER AT 

Notes: • Soil concentration used is the lesser of the 95 % upper confidence limit (UCL)&. maximum corn:cntration 

••Volatilization factor used only for volatile chemicals of potential concern. 

For nonearcinogeni.: effects: AT"' ED 
ND"' Value not dctcnnincd 

q:Jw9~gvt/acc/devcns/aoc57/11.hrafinaVspreacVarca3rec/rcs-ss3r 

mglkg 

mg/m' 

mg/m' 

m'/kg 

ug/m' 

m'/hour 

kg 

hours/day 

days/year 

""" 

ye= 

'"'" 

7 

EQUATIONS 

CANCER RISK"' INTAKE (mglkg-tlay) x CANCER SLOPE FACTOR (mglkg-day)•l 

HAZARD QUOTIENT= INTAKE (mg/kg-day) I REFERENCE CONCENTRATION (mg/kg-doy) 

INTAKE- INHALATION .. (CAp+ Cav) x RAF:,; lhR x ETx EF x ED 

BW x AT x 365 days/yr 

AIR CONCENTRA TJON PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

(VF not calculated because there ore no VOCs selected as CPCs). 

3/14/002:35 PM 



RES-SS3R 
INHALATION EXPOSURE TO PARTICULATES IN SURFACE SOIL - RME 
UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

CARClNOGENIC EFFECTS 

' ,,,,,,, '"''' ' ' ''8J;;µ@M'''''''''' ,,,,,, ,,,,,,,, , '&M<t1~l!~~W.~;;;;; ;;;;;:.~!~;;;;; : : ~~fJ1~r::;~~•~~~~f M~~~ ; ;;,J~~~£~~ ' . ~:l~~~~o;~ ; :~f.:~ ; ~~~F' 
Arsenic I 28 NA 2.1 E-08 l.2E-IO l.5E+OI l.9E-09 99.47% 
Dieldrin 0.14 NA I.IE-JO 6.2E-13 I.OE+Ol 9.9E-12 0.53% 

:-:.:,::;:;:;:;.;· ,;,;'SUM~l;\¢)!'.i;;;\l;li;;~R,~JsK;['TITITITili'1i~'Vi" 

NONCARCINOGENIC EFFECTS 

• • • • • : :rn:: :c<Joifoimo:n::rn::: ::::: !:!:::: i::CON~;=;;; ;12.: • ;~::.~;:•ttEITT~;~=-~i;: ~,~ji.dr ~~:!:,~ i~iiii~. ~~~~t~ 
ATI>e,ic I 28j NAj I 2.lE-08 j l.4E-09 I ND 

Manganese I Dieldrin 
VPH 
C9-Cl2 Aliphatics I C9-C10 Aromatics 
EPH 
C9-Cl8 Aliphatics 

I Cl9-C36 Aliphatics 
Cl I-C22 Aromatics 

q:/w9-gvV;i.r,./devens/aoc57 /hhrafinaVspread/arca3rec/res-ss3r 

170 

0.14 

1500 
6001. 

1300 
20,000 
3,100 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

l.3E-07 8.SE-09 1.4E-05 6.3E-04 
l.lE-10 7.2E-12 ND 

I.JE-06 7.7E-08 5.7E-01 I.4E-07 
4.5E-07 3.lE-08 l.7E-02 J.SE-06 

9.SE-07 6.7E-08 5.7E-OI 1.2E-07 
l.5E-05 1.0E-06 ND 
2.3E-06 l.6E-07 2.DE-02 I 8.DE-06 I 

. ·'·'·'·'·'·'-';';'_';,; ; ; , ,,;,;,,,,,,,;,,,;,,,,,,,,,;,,,,,,,,,,,,,sui\JMAkv I-IAzA'ku 11<1iex,r , , , , ,Mon, 

8 

98.42% 

0.021% 
0.29% 

0.018% 

1.26% 

3/14/002:35 PM 



RE~.:SB3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

02-Feb-00 

EXPOSURE PARAMETERS 

....... Je'AIPl!ii!l.'.i'~i( ; :.u : LU' '.:.$11\!'nQi;' :_:_, U : : U:V.4\W . :.u :_:_: \it<:i:r$ .. -. 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 100 

FRACTION INGESTED Fl 100% 

SOIL ADHERENCE FACTOR SAF 0.08 

SURFACE AREA EXPOSED SA 5,800 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW 70 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERMAL ABSORPTION AE 

70 

24 

Chemical-specific 

EFFICIENCY 

Notes: 
For noncnrcinogcnic clfccls: AT"' E.D 
111c dermal absorption efficiency is from the Risk Assessment Guidance for Superfund Volume I: 

Human Health Evaluation Manual Suppleirn:ntal Guidance Denna] Risk Assessment, 1998. 

•The lesser oflh.: 95 % upper confidence limit (UCL) & maximum concentration. 

ND"' Yalu~ nm dctcm1incd NE.= Roule no! evaluated 

q:/w9-gvt/aeddevens/aoc57/11hrafmaVspread/area3rec/Res-ss3r, ADRES-SB3R-ING 

mglks 
mg/day 

mg/cm' 

cm' 

kg/mg 

kg 

days/year -
Y<= 

Y<= 
unit less 

EQUATIONS 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day}-1 

HAZARD QUOTIENT"" INTAKE (mg/kg-day)/ REFERENCE DOSE (mg/kg-day} 

INTAKE= (INTAK£-.INGEST10N) + (INTAKE-DERMAL) 

INTAKE-L""IGESTION = 

INTAKE-DERMAL"' 

CSX TR s; Fl x CF X EF x ED 

nw x AT x36S d~ys/yr 

CS xSA xSAF x AE x CF x EFx ED 

BW x AT x 36S days/yr 

2/2/00ll:35 AM 



RES-SB3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE-ADULT RESIDENT 

AOC57 AREA3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

• : ~~~,~~~~~:: :: ::~~N~;~tl~~ :~E;;;:: :;i1ri:~ ::;:,~~; ;~~!;:~~~tlE;: :~::c~!~~ ~~;~:::::::{;~~(:,:,~~i!;~ 
Arsenic I 2s.2I 5.7E-06 I 0.031 7.9E-o7 I 1.SE+0o I J.6E+OO I 8.5E-o6 I 1.3£-06 I 9.&E-06 I 100.00% 

'···············'-'·'-'·'·'·'·'··-'·'-'·'···'-'-'''·''···'·'·'''''''''''''''''''''''''''''''''''''''''''·''''"'''''-'''·'·'·'·'''''''''''·'''''· ·:·:;:"··· • ···:·~·······SilMMXitYCANt'.~Mtliik·:·:·1· •••••••• ?E'o~.1 ···:·:· ••• • ·.······rt·mq • ·,·. ·:::;:·,ETo:S I 

NONCARCINOGENIC EFFECTS 

: .•.•. \:TD•iohl;ou•~ .• ···n·.·.·. :T:&~~;,!n6~·.,,.,.,!it~r'·'1!~!t~~,.,, ;~!~v'·n·;~:fi;-q".~:i::,·:c~~§t''.' ' ~tfiv''''·':li~~ ,}!!!t. 
Arsenic 28.2 l.7E-05 0.03 2.3E-06 3.0E-04 2.9E-04 5.SE-02 7.9E-03 6.3E-02 I 100.00% 

·'·'·'-'-'-'-' ,J_;JJ.:.:_:_:.:.:.:.u.:.u.:.:.:.:.:.:.:.,.u:u.u.:.u.:.:.:.:.:.:.:.:.:.:.:.:_;_;:,.: : ,,,_,,,:,,' ,;,;,;: ,;,;,::::::::;,:,:s\i~tMARi(lfA7A1'fillflll5Cw-~cl • •••••• ··in 1, ,· ·r ••• ····,::H;o,i,:,,:,:,:,;,:,::·:Mt •••••• ·::- I 

q:lw9-gvtJ~~~tdevcnslaoc57/hhrafinaVsprcad/area3rec/Res-ss3r, ADRES-SB3R-ING 2 2/2/.Q0l i :35 AM 



RES-S831<. 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL· RME 
UNRESTRICTED LAND USE· ADULT RESIDENT 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

)/i/H/H/iJWl\W~fJfofft?Hn,?H:J/Jfki,'6'i/%/,J~Wti:i~/,Jtrnti:iili'1?f//L 
CONCENTRATION SOIL* cs Sec below 

CONCENTRATION AIR PARTICULATES CAp C:ilcu!ntcd 

CONCENTRATION AIR VOLATILES CA, Calcufatcd 

VOLATILIZATION FACTOR*"" VF Cukulated 

PARTICULATE EMISSIONS FACTOR PEF l.32E+o9 

INHALATION RATE IhR 0.63 

BODYWEIGHT BW 70 

EXPOSURE TIME ET 8 

EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 24 

RELATIVE ADSORPTION FACTOR RAF 100% 

AVERAGING TIME 

CANCER I AT 

I 2:

0

1 NONCANCER AT 

Notes: • Soil com:entratio11 used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 
0 Volatilizatio11 factor used only for volatile chemicals of potential concern. 

For noncarcinogenic effects: AT= ED 

ND= Value not determined 

q:lw9•gvt/acc/dcvens/aoc57/h11rafinaVspread/area3rec/Res-ss3r, ADRES-SBJR-INH 

mg/kg 
mg/m' 

mglm' 

m'lkg 

,gim' 

m'/hour 

kg 
hours/day 

days/year 

,= 

,= ,,~ 

EQUATIONS 

CANCER RISK= INTAKE (mglkg-d:iy) x CANCER SLOPE FACTOR (rng/kg-tlay)•l 

HAZARD QUOTIENT= INTAKE (mg/kg-d:iy) I REFERENCE CONCENTRATION (mg/kg-d:iy) 

INTAKE- INHALATION- (CAp+ C:iv) x RAFx illR x ETx EF x ED 

BW x AT,: 365 days/yr 

AIR CONCENTRATION PARTICULATES= CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x INF 

(VF not cakubted because there :ire no VOCs selcctctl :u CPCs), 

2/2/00ll:36 AM 



RES-SB3R 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE- ADULT RESIDENT 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

••• j j j j j j :: COM,OU1'u:, j j j: j j • : : :!:: : : j jGQN~~~;:;:;:2 ::iL, :~~;~~cOO«!;~i~~:~ ~~~s~f i : • t:;5~:i:~~ ~= ~~~i~, 
Arsenic I 2s.2I NA! I 2.1E-os j 2.2E-10 I t.5E+0l I 3.3E-o9 I 100.00% 

.·.,.:.·.:.:.:.:.:.:.:.·.·.·.:.:.&µll!!t;t!:~Y:~Ml¢~!Hll$K.;l:''·.·.,./;l,:9P. 

NONCARCINOGENIC EFFECTS 

··: iT: j rnm:,mm:::C-OMPDIB<D::::·::·:·: :·:·m·,:::···co;,L;;;~;:•:·:···: :;:i~;·:···:·:···· ;~~i.~::•ctirr~~:~£;;;~:·::~~:i.~~········· ::a£=·!···!···:i~~=i'f:·!·!~~~tr.:! 
Arsenic I 2s.2I NA] I 2.IE-08 I 6.3E-I0 I ND 

.: :.:.: :.:il0i\'1K1i\~Y\!k4Miii •No~K 1·.·.· . . •.• .. • .·.·.Q 

q:Jw9-gvt1--· •ldevens/aoc57/hhrafinaVspread/arca3rec/Res-ss3r, ADRES-SB3R-INH 2 2/Jf.QOl 1:36 AM 



Rt-. .:,-.SB3R 
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE- CHILD RESIDENT (I TO 6 YEARS) 

AOC 57 AREA3 RECREATIONAL 

FORT DEVENS, MA 

02-Feb-00 

EXPOSURE PARAMETERS 

: u.· • rAiiili'iii'I'i\~. . . . . . . i,)'!11-llQ(; u LLU L;'\/il:P-/ll U' ; u ; ; i;i;,;i:rs ;_;;' 
CONCENTRATION SOIL cs See Below• 

INGESTION RATE IR 200 

FRACTION INGESTED FI 100% 

SOIL ADHERENCE FACTOR SAF I 

SURFACE AREA EXPOSED SA 2,045 

CONVERSION FACTOR CF 0.000001 

BODYWEIGHT BW " EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

AVERAGING TIME 

CANCER I AT 
NONCANCER AT 

DERJ\1AL ABSORPTION AE 

70 

6 

Chcmica!-spccific 

EFFICIENCY 

Notes; 

For noncarcinogenic effects: AT= ED 

The delTilill absorption efficiency i.-: from the Ri.-:k Assessment Guidance for Supcrfund Volume I: 

Human Health Ev.iluatio11 Manual Supplemental Guidance Dermal Ri.-:k Assessment, 1998. 

•The lesser of the 9.5 % upper confidence limit (UCL) & m.-.ximum eonccntrotion. 

ND,,,_ Value not detcm1incd NE= Route not evaluated 

q:/w9-gvt/aec/deve11slaoc57/hhrafinaVsprcad/area3rcc/Res-ss3r, CHRES-SB3R-ING 

mg/kg 

mg/day 

mgfcm' 

em' 

kg/mg ,, 
days/year ,~. 
Y= ,,= 

u11itless 

EQUATIONS 

CANCER RISK= INTAKE {mglkg-d:iy) x CANCER SLOPE FACTOR (mg/kg-d:iy)-1 

HAZARD QUOTIENT .. INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-d:iy) 

INTAKE"" (INTAKE-INGESTION)+ (INTAKE-DERMAL) 

INTAKE-INGESTION"' 

INTAKE-DERMAL= 

CS x IR x Fl x CFx F,Fx ED 

BW xAT x365 days/yr 

CS x SA x SAF x AE x CFx EF x ED 

BW x AT x365 days/yr 

2/2100 I J :35 AM 



RES-SB3R 
INCIDENTAL INGESTION OF AND OERJ\;JAL CONTACT WITH SUBSURFACE SOIL- RME 

UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 

AOC 57 AREA 3 RECREATIONAL 

FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

•• :.:i:.:!:!"OM~OUN~:.::·••:::!m·:~ON'::,¼noN:·:·:·:·:·%~L~~J·.·.·:·•·i:;r-.;i·•·•:1:::l~~ .. ·:·:·.·,m!:;::·~·:::z.·•···e:G:n~~Kj.jj.jjG-;;:.~~"••:::l: .•. tt£~~t.···•·:·~iit~' 
Arsenic I 2s.2I 1.3E-05 j 0.03] 4.IE-o6 I l.5E+00 I I.G0E+oo I 2.0E-05 j 6.5E-06 I 2,6E-o5 I 100.00% 

u.:.·:·:·,·,·,·,·:·r ·:·:·r,·,·,·.·.·:•,.. ·:·r,· • • ·r.·rsµ~\MAiWQJ\r<c•IUtis1c·:·1·:·:·r:·.··4e:osf:·:·:·:·:·:·:·:·:·:·,·w,;o&:V,·,·.·.·.:.:~~ili,. 

NONCARClNOGENIC EFFECTS 

•••••• ••••••• ~ohlfouM•·••·•::·······tq~c&~~W''''''~!!!r''t!~!:r ;f~~f£''r:·k"=~c~:~1::~~)· • .,,,~Br·''''~lt+''''"":~!{:l'''·~,·· 
Arsenic 28.2 1.SE-04 0.03 4.7E-05 3.0E-04 2.9E-04 5.2E-0l J.GE-01 6.8E-ot I 100.00% 

.......... , .L. ... LL,.,. u.L:. :. : :u .:. Lu .L . , .u .,::. , :.·:: L,. ,. u.: u ::u.:.: u.: L •. . • .. : • .L ·~ • ·ff'· r ff:·: r. •. ·~,w liiMilia,n,AZAmu Mou:.:,,,,,;,,,:,:,•:: ,:,1 ,: ,::n ,,,,,: ,::,:n:s u,, :,; ,,,,,, ,:, ,,,,; ,;, ,,, ,,. u;, Jr • ff ·, ·' : : ,hf ff ff ff:·:·:, 

q:/w9-gv'' 1devens/aoc57/hhrafinaVspread/area3rcc/Res-ss3r, CHRES-SB3R-ING ., 2/?JQ0ll:35 AM 



RES-SB3R 
INHALATION EXPOSllRE TO PARTlCULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE- ClflLD RESIDENT (l TO 6 YEARS) 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

EXPOSURE PARAMETERS 

iiiiiiiii';'iiii ;·;·;·;·;·rAiMMET£Rii·i·i·i·i·i·i-;·;·;·;·;·;·;·;·;·;·;·;svM1mti;i;i'i;i;i{';vitLuE':i'i(i;i;i;i;i;'IJNITS;i;'i;iiiiii 
CONCENTRATION SOIL* cs See below 

CONCENTRATION AIR PARTICULATES CAp Calculated 

CONCENTRATION AIR VOLATILES CM Calculated 

VOLATILIZATION FACTOR** VF Calculated 

PARTICULATE EMISSIONS FACTOR PEF J.32E+-09 

INHALATION RATE lhR 0.JI 

BODYWEIGHT DW 15 

EXPOSURE TIME ET ' EXPOSURE FREQUENCY EF 150 

EXPOSURE DURATION ED 6 

RELATIVE ABSORPTION FACTOR RAF 1011% 

AVERAGING TIME 

CANCER I AT I_ :01 NONCANCER AT 

Notes: • Soil concc11tratio11 used is the lesser ofthc 95 % upper confidence limit (UCL) & maximum concentration 

uvo!atilization factor used only for volatile chemicals ofpotcntial concern. 

For noncarci11ogenic effects: AT '" ED 

ND"' Value not dctcnnined 

q:/w9-gvt/aec/devcns/aoc57/hl1rafinal/sprcad/area3rcc/Rcs-ss3r, CHRES-SB3R-TNH 

mg/kg 

mg/m' 

mg/m' 

m'/kg 

,g/m' 

m'/hour 

kg 

hours/dly 

days/year 

'"" 
,,= 
'"" 

EQUATIONS 

CANCER RISK"' INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

HAZARD QUOTIENT .. INTAKE (mg/kg-day) I REFERENCE CONCENTRATION {mgtkg-day) 

INTAKE- INHALATION ={CAp +C:1v) x RAF x lhR x ET x EFx ED 

BW xATx365 days/yr 

AIR CONCENTRATION PARTICULATES =CS x 1/PEF 

AIR CONCENTRATION VOLATILES= CS x 1/VF 

(VF nat c:ikubtcd because there arc no VO Cs selected :i.s CPCs). 

2/2/0011:37 AM 



R£S.SB3R 
INHALATION EXPOSURE TO PARTICULATES IN SUBSURFACE SOIL- RME 
UNRESTRICTED LAND USE- CHILD RESIDENT (1 TO 6 YEARS) 
AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

, , , COMe~~~~ , '' '' • '' ~~~t:\;~i~~ :.:.~ ~~:~~~tso'r~1~rlF ::.~::f ~~: : ~:a~,~:i~:t;; ;;~:w ;;~~1:t;· 

Arsenic I 28.21 NAI I 2.IE-08 I l.2E-l0 I l.SE+oJ \ J.9E-09 j 100.00% 

.•.•.•.• . $4ll!tr,1AlliY;Q,i;;,q¢Mi;i$K. I .•.•.•.... ~-P~M. 

NONCARCINOGENIC EFFECTS 

·, : :: : : mm:::::::::i-"MP~D:::: :mm:·: , :: : ···: CONCi:t:•'~·:·:·:\i.,i ;: :': i i:::"~~:1~:""~"'~;::~~1~::' ;:.~w±~::h: : i·:·::.:E~:;::m: :.i:, ::~~~~" 
Arsenic I 28.21 NAI I 2.IE-08 I 1.SE-09 ( ND 

~--•-•· ... $bi\i!1'ii\i!-'Y)i;i;~¾ff1N~'E:K 1 •.• .. •.•.•.•.•.•.• QL~ 

q:/w9-gvt1•-•~ldcvens/aoc57n1hrafinal/spread/arca3rec/Res-ss3r, CHRES-SB3R-INH 2 2/:UQO 11 :3 7 AM 



RES-GW2I 
INGESTION OF GROUND\\' ATER AS DRINKING WATER {UNFILTERED SA!\.'IPLES) - RME 

UNRESTRICTED LAND USE- ADULT RESrDENT 

AOC 57 AREA 3 RECREATIONAL 
FORT DEVENS, !\-IA 

EXPOSURE PARAMETERS 

==-:-:~::: ;J?i\~.MW~~~:.:: :·: : : :~'$~{S:Q!r::_:_ 
CONCENTRATION WATER 

INGESTION RATE 

DODY WEIGHT 

CONVERSION FACTOR 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

Notes: 

CANCER 
NONCANCER 

fornoncarclnogcnicctT,:,;15: AT= ED 

cw 
IR 

BW 

CF 

" ED 

AT 
AT 

~~Y~1!~.__.,._,_._,_._,.::-0.."ll'S_:_:_: 
d=i..il-spcciflc uglli1a 

' lilasfday 

70 ,, 
0.001 .,..,, 

'" d•y:ilfl,lf 

JO )<>O 

70 >= 
_}~ __ >n• 

I 
CANCER RISK,. INTAKE (mi:Jkt-tlay) x CANCER SLOPE FACTOR (mi:,'ki:,-day)-1 

HAZARD QUOITIENT,. INTAKE (mi.fkg,-da)")/ REFERENCE DOSE (mi:,'kt-tlay) 

I INTAKE,. CWx!RxEFxEDxCF 

DW x AT x JGS da)'s/yoar 

Page I 



RES-GW2l 
INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES). RME 
UNRESTRICTED LAND USE- ADULT RESIDENT 
AOC 57 AREA J RECREATIONAL 
FORT DEVENS, MA 

CARCINOGENIC EFFECTS 

u . ·····): """"'"'"::H:::: u :::/"""~~;!';,,.,~:::::: "''"':: j j: di:':,' 
Al'Scnlc 

1.4-0ithlnrubcnzcne 

D1s(2•cthylhcxyl)phlhnlnle 

N2pl1thalc11~ 

Tctrnchlo=thtDe 

Trkhlnruclh•n• 

MA ug/Lilcr ,., ug/Litcr 

52 ug/Litcr 

13 ug/Litcr ,., Ilg/Liter ,, ug/Li!cr 

9.9£-04 

3.2£.0S 

6.1£.04 

I.SE-04 

6.5£-05 

4.5E-OS 

=~~ 

r:J~ti'it:c,\NG13ii:rus¥iliW/:: 

NONCARCINOGENIC EFFECTS 

H-•. /l: • :~:l:l:~:~. cO~~OO* 
Aluminum 

Al'S<nic ·~· Manianrse 

1,4-Dlcblnrobc,izcn• 

Uli(l~thylbnyl)phtha!atc 

N~11hlbalcoe 

Tetracblor&e:thcue 

Trkhlor11ethene 

C5-C8 AHpllat!a 

C9-C12 AH11h2tks 

C9-CIO Aromatic,-

:·:.:>~~~•~:.:.::: ·:· ·:··· )~~i#•'"' 
<!Ofi<!liN'I:AA'l'lo., 
.:.:.:.:.:.:.:.:.:.:.:.:,·. 

2450 ug/Litcr 

84,4 ug/Liler 

1910 ug/Liler 

J46 ug/Lilcr 

2.7 ug/Litcr 

52 ug/Lilot 

13 ug/Liccr ,., ug/Lilcr ,, ug/Liler 

89,5 ug/Litcr 

42.5 llg/Liccr 

m ug/Lito:r 

~~=o~ 
:(i1:1WJ.~•iJ.iy): 

6.7E-02 

?.JE-03 

5.2E-02 

9.SE-03 

7.4E-05 

IAE-03 

3.6E-04 

I.SE-04 

I.OE-04 

2.SE-03 

l.2E-03 

4.7£-0) 

'.~:~: 

.u.:.:.:.:.:.;_:.:.:~1J\1,,:11A'Z>;~l);)NOl'.>;i.:::. 

Page2 

I.SE+OO 

2.4E-02 

I.-IE-02 

NO 

5.2E-02 

l.lE-02 

:~<ictiilitSK 
;::ll!,.'$~T;l9~:: ····::::::::::: 

UE-03 

7.6£-07 

ll.5E-06 

3.◄ E-06 

4.9£.07 

:·:':I ·:·:·:·:·_·:·:·:·:·;·:·:·:ij;;'JJl: 

I.0E-.00 

J.0E-04 

ND 

2.4E-02 

J.0E-02 

2.0E-02 

2.0E-02 

l.0E-02 

6.0E-03 

6.0E-02 

6.0E-01 

3.0E-02 

~~~:~:~:~:;~ 
6.7E-02 

7.7E+OO 

3.9E-0I 

2.5£-0) 

7.IE-02 

I.SE-02 

I.SE-02 

l.7£-02 

4.IE-02 

1.9E-0J 

l.6E.Ol 

~ 



APPENDIXN 

N-6 RISK SUMMARY TABLES 

Harding Lawson Associates 

C:IFDRITABL\57\APPCOVER 9144-03 



IScenario Timeframe: Current/Future 
!Receptor Population: Maintenance worker 
Receptor Age: Adult 

TABLE I 
RISK ASSESSMENT SUMMARY 

AREA 2 - INDUSTRIAL - MAINTENANCE WORKER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

i!i!il0·~:·0!:/:!li!:ii[~~~1~~!i!:i: i!iili]'i:;:r~::!iii 
:~?mt~mt~nrrtttitit~Jt~ttmtt~rtrrrr)t> rtittlt\tcrrrrtrrttim~tft~lttti~::mt?ttttrnrrnrrrr 
\~}){j() ??:~~~;~f }t~~tttt ;1,wt {~!tt_tt( ///\i/~;i;ii.~ l{i)Jtt1tt!~?{( }tt~~\~t ?t~t?~Mf ~; (ftt:~\ /1rlffijf 

:on Surface Soil Area 2 - Industrial IIArsenic 
Chromium 

2E-06 

NA 

2E-09 

SE-09 
2E-07 

NA 
2E-06 

5E-09 
Arsenic 

Chromium 
rroo 

Manganese 

I 9.CI0 Aromatics 
9-CIS Aliphatics 

19-C36 Aliphatics 

Skin I NOAEL(GI)~ 

NOAEL (Nervous system)1 
Nervous system 

Kidney 
Nervous system 

Liver 

0.014 

I 

-
I 

0.0012 

0.0018 0.000018 -
0,0014 0.00068 -

0.000011 0.0000000011 0,0000056 

0.00016 0.000000027 0.000082 

0.00016 0.000000016 0.000081 

0.00019 - 0.000099 

'

C9-Cl2 Aliplrntics 

J 1-C22 Aromatics 1<.tclney I u.012 I u 

ITora\)I 2E-06 I 7E-09 I 2E-07 I 2E-06 I (T•ral,I f •"" f • ···-

- 0000017 0.0063 

Total Risk Across All Media and All Exposure Routes jl ZE--06 lj 

Notes: 
I - RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the nervous system. 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the nervous system to provide a conservative estimate of the HI. 

2 - RfD is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the GI system. 
Therefore, the HQ for this chemical was included in the seb>regatcd HI for effects to tl1e GI system to provide a conservative estimate of the HI. 

Shaded value indicates a target organ-specifc hazard index that exceeds the US EPA threshold hazard index value of I, indicating that there is an 

increased liklihood of adverse effects to this target org:m/system. 

NA - No toxicity data 
NOAEL- No observable adverse effect level 

HQ - Hazard quotient 

HI- Hazard index 
- = No toxicity dala 

q:\w9\aec\devens\aoc57\hhra-final\final-revision\risksum-A2-l.x\s\A2-I-MW 

u.U.l U.UUU/ 0.008 

Total Hazard Index Across All Media and All Exposure Routes 

Total (Skin] HI"" 

Total {GIi HI= 

Total [Nervous systemJ HI"' 

Total (LiverJ HI= 

Total (Kidney] HI .. 

Total [NOAELI HI= 

I 

0.02 

0.002 

0.002 

0.00002 

0.0002 
0.0002 
0.0003 

0,02 

0.04 

0.04 

0.02 

0.002 

0.002 

0.0003 

0.02 

0.004 



Scenario Timeframe: Future 
Receptor Population: Commercial/industrial worker 
Receptor Age: Adult 

TABLE2 
RISK ASSESSMENT SUMMARY 

AREA 2 - INDUSTRIAL - COMMERCIAL/INDUSTRIAL WORKER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

·.·.·.·.·.·.·.·-·.·.·.·.·.·.·>r·>:-:-:-:-:-h·,tw,:.;,'1':-:-:-:-:-:-:-1-:-tn''a..:,·,1,·,i•:1:•ln" 1,·.1-,:,()'.;.,:-1->-li•·.;,n· ·,1-:-
::::::::::::::::::::::::::::::: :?\iii;~~~2~~::::::::: :/}\:::/: :::::::::{::{\ ?:/\::::::::: ~~,:~:tt~t 

!Soil Surface Soil Area 2 - Industrial !Arsenic 
lrhromium 

7E-06 

NA 
6E-09 

2E-08 

4E-07 
NA 

7E..(l6 

2E-08 
I""""'' 
ltcirromium 
Jroo 
Manganese 

9-C I 2 Aliphatics 

9-CI0 Aromatics 
C9-CI8 Aliphatics 

l9-C36 Aliplmtics 

I I I I 11-C22 A<onmti" 
(Total) _ :IB_~Q§___ 3E-08 4E-07 7E-06 (fotal) 

jUroUI1dwater Groundwater Area 2 - Industrial IINA ruminum 

ITotlll)I 0E+00 I 0E+00 I 0E+o0 I 0E+oO I Mnngancse 

Total Risk Across All Media and All Exposure Routes II 7E-06 I] 

Notes: 
I - RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the nervous system. 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the nervous system to provide a conSCrvative estimate of the HI. 

2 - RID is based on NOAEL dose level. However, higher doses in study used lo develop RID were associated with effects on the GI system. 
Therefore, the HQ for this chemical was included in the segregated HI for effects to 'the GI system to provide a conservative estimate of the HI. 

Shaded value indicates a target organ-speeifc hazard index that exceeds the USEPA threshold hazard index value of I, indicating that there is an 
increased liklihood of adverse effects to tl1is target organ/system. 

NA- No toxicity data 
NOAEL- No observable adverse effect level 

HQ• Hazard quotient 
HI - Hazard index 

- = No toxicity data 

q:\w9\acc\d,.,vens\aoc57\hhrn-final\final-revision\risksum-A2-1.xls\A2-i-Cl 

ITotal 

Skm I 0.041 I - I 0.0026 0,04 

0.0008 NOAEL(Glf I 0.00079 I 

NOAEL (Nervous system)1 0.004 
Nervous system 0.000031 

Kidney 0.00045 

Nervous system 0.00045 

Liver 0.00056 
Kidney 0.035 

0,08 

NOAEL 0.002 

NOAEL (Nervous system)1 0.072 

0.07 

0.000053 

0.002 
0.0000000032 

0.000000077 
0.000000046 

-
0.000005 

0.002 

NA 
NA 
0.0 

0,000012 

0.00017 

0.00017 
0.00021 

0.013 

0.02 

NA 
NA 
0.0 

0.006 
0.00004 

0.0006 
0.0006 
0.0008 
0,05 

O.J 

0.0 
0.07 

0.07 

Total Hazard Index Across All Media and All Exposure Routes II 0,2 11 
I 

Total (Skin] HI= 0.04 I 

Total !GIi HI= 0,0008 I 
Total (Nervous system} HI= 0.08 I 

Total (Liver] HI= 0.0008 I 

Total !Kidney] HI= 0.05 j 
Total fNOAELJ HI- 0.08 I 

-, 



Scenario Timeframe: Future 
iReceptor Population: Construction worker 
Rec(!ptor Age: Adult 

TABLEJ 
RISK ASSESSMENT SUMMARY 

AREA 2 - INDUSTRIAL- CONSTRUCTION WORKER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

?~?:~!~: j ~/\t~itf) ~)}~~~ttttt : :cJi~nlk.at: ::: :=::~~~~?~~~~~:~~~: : :Ch~irilciJ::::::: r.lOO::t:nt.CfoiJg61fo:Ricirit<i :QiJ()tfoitt::: :::·: 
::::::::::::::::::::::;: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

%\/\1 :l,>><>?±J>:<<,>>> :\:::\:\: •:-:-:-:-:-:•:·:-:·:-:-:-:-:-:-:-: 

t?~~~~tt /?tt~\ ttttli\J:tti!t{ -:•::::::::::::::::::::: :::=: ~~~~~:t6~i ~ ?_~ ?~~~~~\ ?~~~~~~~~~~ ~~~~rt~\l~~i~~~0~1.~~~-1 
Soil Surface Soil 

Subsurface Soil 

Arca 2- Industrial 

I
AfSClliC 

Chromium 

Arca 2 - Industrial !!Arsenic 
_{To_~ 

2E-06 

NA 

ZE-06 
SE-07 

4£-10 

2E-09 

2E-09 

2E-IO 

ZE-07 

NA 

2E-07 

5E-OS 

2E-06 

2E-09 

2E-06 

6£-07 

r'\mn~ 

Chromium 
fron 
Manganese 
C9-CJ2 Aliphatics 
C9-C10Aromatics 
C9-C18 Aliphatics 
Cl9-C36 Aliphatics 
Cl l-C22 Aromatics 

(Tobi) 

Arsenic 

"" 
Manganese 
C9-C12 Aliphatics 

-Cto Aromatics 
C9-Cl8 Aliphatics 
Cl9-C36 Aliphatics 

I I I I I Cll-C22 Arom,ties 
{Total) 5E-07 2E-10 SE-08 6E-07 (Total) 

Total Risk Across AU Media and All Exposure Routes II 3E-06 II 

Notes: 
I - RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the nervous system. 

Therefore, the HQ for this chemical was included in the segre!,':lted HI for effects to the nervous system to provide a conservative estimate of the HI. 

2- RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the GI system, 
Therefore, the HQ for this chemical was included in the segregated HI for effects to the GI system to provide a conservative estimate of the HI. 

Shaded value indicates a target organ-spceifc hazard index that ~cceds the US EPA threshold hazard index v.alue of I, indicating that there is an 

increased liklihood of adverse effects to this target organ/system. 

NA - No toxicity data 
NOAEL • No observable adverse effect level 

HQ• Hazard quolient 
HI- Hazard index 
- ,,., No toxicity data 

q:\w9\aec\devens\aoc57\bhra-lina\\final-revision\risksum-A2-J,xls\A2-I-CW 

Skill-- I 0,33 I NOAEL(Gf)~ 0,0063 

NOAEL (Nervous systcmi 0.032 
Nervous system 0,000025 

Kidney 0.00036 
Nervous system 0.00036 

Liver 0,00044 
Kidney 0.028 

0.4 

Skin 0.15 

NOAEL {Nervous system}1 0.01S 

Nervous sy.;tem 0,00000045 

Kidney 0.0000064 

Nervous system 0.0000064 
Liver 0.0000079 

Kidney 0.00049 
0.2 

- I 
0.00018 

0,0067 
0.000000001 I 
0.000000026 
0,000000016 

-
0.0000017 

0.007 

--

0.0032 
0.000000002 
0.000000005 
0.000000003 

-
0.00000003 

0.003 

O.o31 

0.000014 
0.00021 
0.0002 
0.00025 

0.016 
0.05 
0.015 

0.0000003 
0.0000037 
0.0000036 

0.0000044 
0.00025 

0.02 

0.4 

0.006 

0.04 
0.00004 
0.0006 
0.0006 
0.0007 
0.04 
o.s 
0.2 

0.02 
0.0000007 

0.00001 
0.00001 
0.00001 
0.0007 

Total Hazard Index Across All Media and All Exposure Routes 

0.2 

0.6 

Total [Skin] HI= ] 0.5 11 

Total !GI] HI .. j 0.006 I 
Total I Nervous system! HI - I 0.06 II 

Total ILlver] HI .. I 0.0007 I 
Total (Kidney] HI.,. I 0.05 I 

Total JNOAEL1 HI"' I 0.06 I 



:cenario Timeframe: Future Unrestricted 

.eceptor Population: Resident 

.eceptor Age: Adl!l1 

:::tiPQs:ur~ .:}'.~!ti~f 

TABLE4 
RISK ASSESSMENT SUMMARY 

AREA 2 - INDUSTRIAL-ADULT RESIDENT 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

'!!i!~:~:i:~:i:i~~~i!ii\i?t!ttt:~~f:it~:::::::::::::::::::::: :::::::c1i~io-Oiiit:::: ::::::::.:::.:::::::::::-:::::::::t./Pll:t:4t~liJC!gen,~~W1i:<i:Qll9tl\!iJ.t::,::::::::::::::::::::;:;:::::;: 
:-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: f~jtft 

::::=::::::::::: tttt1 
:1/Jr:;111{ 
:::::::::::::::::::::::::: ·~ll~lj ~[l ~l~ ~l~~\~~ :: : ~~S~f~~-:r~-~j~~l~~:1: ~~~I~~ :I 

;,:,:.:.:.:.:-:.:· 
:::E~~O:S(trE:::: 
~TiieS:1)lfu1:: ))/})/{ ~l<?ttt!~J~~f\_/ ~t~~~~if ?tt~!~tt? \~~~t~f \~!~f!{.~~l 

oil Surface Soil 

Subsurface Soil 

Arca 2- Industrial 11ArSa11~ 
!Chromium 

Arca 2 - Industrial !!Arsenic 

6E-06 

NA 

2&09 

SE-09 

9&07 

NA 
7E-06 
8E-09 

Arsenic 
I Chromium 
fro, 
Manganese 
C9·C 12 Aliphatic:; 
C9-C IO Aromatics 
C9-Cl8 Aliphatics 

Skin I 0.041 
NOAEL (Gl)1 0.0053 0.000021 

NOAEL (NelVOUS system)1 O,II04 0.00077 
Nervous system 0.000031 0.0000000013 

Kidney 0.00045 0.00000003 
Nervous system 0.00045 0.000000018 

Liver 0.00056 -19-C36 Aliphalics 
ll-C22Aromatics 

(Total)f-~6Ec-06=-l-~1Ec·c0c8-+-c9oE-0-=7-+--7cEc.c06,--!I- (Total) 
Kidney 0.035 0.000002 

0.09 0.0008 

3E-06 I IE-09 I 4E-07 I 3E-06 I Arsenic 
fro, 

Skin 0.019 

Manganese NOAEL (Nervous system}1 I 0.0019 I 

-
0.00037 

-Cl2 Aliphatics Nervous system I 0,00000056 I o.ooo~ 000002 

•CIO Aromatics Kidney I 0.000008 I 0.0000 100005 
9-C18 Aliphatics Nervous system I 0.000008 I 0.0000 00003 

C19-C36 Aliphatics Liver I 0.0000099 I 
00035 

---i-----+-~--+~--/------IICII-C22Aromalics Kidne 0.00061 O.OOOI 

I 
3E-06 IE-09 4E•07 3E-06 otal 0,02 0.01 

friroundwater jGroundwatcr jArca 2- Industrial !Aluminum I NOAEL J 0.0056 I l 
"" IA 

' 

0.0059 

0.000027 
0.00039 
0.00039 
0.00048 

0.03 
0.04 

0.0028 

0.0000005 
0.000007 
0.0000069 
0.0000085 

0.00053 

0.003 

NA 
NA 

0.05 
0.0053 

0.005 

0.00006 
0,0008 

0.0008 
0.0010 
0.07 
0.1 
0.02 

NOAEL(Ncrvoussystem)1 1 0.2 I N 
~--.-_-·1 --0.2- --11 

m 0E-HlO 0E-HlO {Total) -.:,-7 0.0 0.0 

Total Risk Across All Media and All Expo:;11re Routes II IE-05 1r 

Notes: 
l . RID is b:iscd on NOAEL dose level. However, higher doses in study used to develop RID were associ:lled with errcets on the navous system. 

Therefore, the HQ rorthis chemical was included in the segregated HI for effects to the neivous system to provide :1.eonseivative estimate of the HL 
2 • RID is based on NOAEL dose level. However, higher doses in study used lo develop RID were associated with effects on the GI system. 

Therefore, lhe HQ for this chemical was included in the segregated m foreITects 10 the GI system to provide a eonsCIV,llive cSlimate of the Hl. 
Shaded value indicates:,, target organ-specifc h:izanl index that exceeds the USEPA threshold h=tl index Vi!lue of!, indicating Lhat Lhere is an 

increased Jiklihood of adverse eITc.:ts to this t:ugclorgan/sys1em. 
NA• No toxicity data 
NOAEL. No observable adverse effect level 
HQ. Hazard quotient 
HI - Hazard index 
- = No toxicity data 

q:\w9\aec\do:.vens\10c57\hbra.(inal\final-revision\risksum-A2•Llds\A2-I-AR 

Total Hau rd illdex Across All Media :Ind All E:i:posure Routes 0.4 

Tola! ISklnJ HI .. I 0.07 I 
Total IGII HI"" I 0.005 I 

Total !Nervous systemJ m = I 0.2 I 

Totlll JLlverl HI= I 0.001 I 

Totlll lKldneyl HI .. I 0.07 I 

Tof:tl INOAEL! HI .. I 0.2 I 



Scenario Timef'mme: Future Unrestricted 
Receptor Population: Resident 
Receptor Ag~-'.__rhild 

TABLES 
RISK ASSESSMENT SUMMARY 

AREA 2 - INDUSTRIAL-CHILD RESIDENT 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

::¥~~!i.!¥: H/i~»~;~ :~~P.O:S!i!'1:: 
::::J>:(lfo('.:: 

:-::£1iehiicM 
.·.·.·.·.:-:.:-:-·. 

::::(?~t:c!~~g_efi!~~!S.k:: :::~tjc_OAt?k? :::: :::::::::::::::::::::::: :: :!'!J:o.li~~?!'.1:i~~g~~i~:!!~¥-F~:Q'.J.U?l~~t::::::: 

.• :"•~'.·:# • .~~~~~:g' ::: : : : : : : ::m t:m:mt: : :. ::::,~fai~.~ ::: ::: <i•2f~+:::.~~+s.:::: ::~t~f !\!~~=~:~; :))it: ):!:~<=>>i 
!Soil Surface Soil 

Subsurfilcc Soil 

.:.:.:.:.·.·.·.-

Area 2 • Industrial .rscnic 

lairomium 

Arca 2 - Industrial !!Arsenic 

IE-OS I IE-09 I 5E-06 I 2E-05 JIArscn-i,---- • I Skin 
NA SE-09 NA SE-09 !Chromium I NOAFr.tr.11~ I 

I 

··-··--·-·· 
Iron 
Manganese 
C9-Cl2 Aliphatics 
C9-CIO Aromatics 
C9-Cl8 Aliphatics 
C19-C36Aliphatics 

I I I I I ll·C22Arnmati~ 
(Total) IE-OS 6E-09 SE-06 ZE-05 (Total) 

7E-06 I 6E-l0 I 2E-06 9E-06 !!Arsenic 
Jrno 
Manganese 

1
C9-Cl2 Aliphatics 
C9-CIOAromatics 
C9-Cl8 Aliphatics 
C19-C36 Alipbatics 

NOA EL (Nervous system)' 
Nervous system 

Kidney 
Nervous system 

Liver 
Kidney 

Skin 

NOAEL (Nervous system)1 

Nervous system 
Kidney 

Nervous system 
Liver 

Kidnez 

0.38 
0.049 I 0.000048 

0.037 0.0018 

0.00029 0,0000000029 

0.0042 0.00000007 
0.0042 0.000000042 
0.0052 -

0.32 0.0000046 

0.8 0.002 
0.18 

0.018 0.00085 
0.0000052 0.00000000005 
0,000075 0.0000000012 
0.000075 0.0000000007 
0.000092 -
0.0057 0.00000008 

0.2 0.0009 

0.00055 
0.0081 
0.0081 
0.0098 

0.62 
0.8 

0.057 

0.0000099 
0.00014 
0.00014 
0.00017 

0.011 
0.07 

0.04 
0,0008 

0.01 
0.01 
0.02 
0.9 
2 

0.2 

0.02 
0.00002 
0.0002 
0.0002 
0,0003 

0.02 
0.3 

I I I I 11CJJ-C2' A<om,ti~ 
(Total) 7E-06 6E-10 2E-06 9E-06 (Total 

Total Risk Across All Media and All Exposure Routes II ZE-05 u· Total Haznrd Index Across AU Media and All Exposure Routes ~ 

Total ISkinJ HI= I 0.7 I 
Total !GIJ HI= I 0.05 [ 

Notes: 
I • RID is based on NOAEL dose level. However, higher doses in study ~d to develop RID were associated with effects on the nervous system. 

Therefore. the HQ for ll1is chemical was included in the segregated HI for effects tn the nervous system to provide a conservative estimate of the HI. 
2. RID is based on NOAEL dose level. However, higl1er doses in study used to develop RID were associated with effects on Ilic GI system. 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the GI system to provide a couserv.1tive estimate oftbe HI. 
Shaded value indicates a target organ-speeifc hazard index that exceeds the USEPA threshold hazard index value of I, indicating tl1at there is an 

increased Iii.Ji hood of adverse effcets 10 this target organ/system. 

NA - No toxicity data 
NOAEL • No observable adverse effect level 

HQ - Hazard quotient 
HI• Hazard i11dex 

- = No toxicity data 

q:\w9\aee\devens\aocS7\bhra-final\final-revision\risksum•A2-J.xls\A2•l•CR 

Tola! {Nervous system! HI= 

Total IUverJ HI .. 

0.07 

0.0? 

Total JKfdneyJ HI= I i I 

Total [NOAELl HI"' 0.1 



,..... 



·M(d.h!IP 

}\(( 
~Oll 

IScemuio Timeframe: Future 
Receptor Population: Construction worker 
Rccep_t(lrJ\_gc:Mult 

I·:::: ::t.::!!P~~~t~: 
::::?~~~!~.?~: 

Surfai:cSotl 

Subswfacc Soil 

:;:;:~:i~tt~i1i!~!~!:J:::~~fr!:: 
!~~~~!i~i!~! ~! i ~;!\!\!~!;;~ 
Arc.t2. R=tion:il ][An=nie 

Aroelor-1260 

(Total) 

IA= 2• Rccrc.1tional IJArscnic 
i.o,d 

Die!drln 

~

roclot-1260 
Aroc!Ol'-1248 

! hromium 

TABLE7 
RJSK ASSESSMENT SUMMARY 

AREA 2 - RECREATIONAL- CONSTRUCTION WORKER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

:::: ::::: ::::: :: :: : : :::~~~~~~~~~~:!!~:~: :;:; :;::: :::::::: ::: : ~~~~?:,:: ::: ::;:::::::::::;::::::::::::::::~~~:?.~~~~~~~~:~~:~~~~~S~?-~~~~::::::::::::::::::::::::::::::_ 
iffrlif:f:~·}+fr!ff:~·;ffrfuf ~- -~!ib!ifai !i!i!~!i!j!j!lii ii~ ~i!ii;;;ifo~ii{jiiiji~-iiiiif ;·;fi&:i;·:l;if½lii·:;j~iiili~iii 

2E-06 JE-09 2E-07 2E-06 '\mnic Skin 0.75 0.071 0.8 
2E-07 IE-II IE-07 JE-07 Aroclor-1260 Immune system 0.34 O.lH 0.5 

~ - -
Mang;i=e NOAEL.(Nc:rvousmicm)' 0.018 O.OOJ8 - 0.02 
C9-Cl2Aliph~ti1'5 Nervous system 0.000016 0.0000000007 0.0000092 0.0000) 
C9-CIO Aromatics Kidney 0.00027 0.00000002 0.00015 0.0004 
C9-CIS Aliphatits Ntl"Vous system 0.00023 0.00000001 0.00013 0.0004 
Cl9-C36 Alipliatics Liver 0.00028 0.00016 0.0004 

I I I I ICII-CllAromatits "''"--· 0.018 o.0000011 0.01 O.OJ 
'" no ~"-n"' JE-06 (Total) I 0.004 O.J 2E-06 ,...-w~ ~~•w, 

IE-06 4E-l0 

-
6E-09 2E-13 
8E-07 )E-11 
JE-08 IE-12 
NA IE-07 

IE-07 

I 
4E-07 
2E-08 
NA 

IE-06 
OE<-00 
6E-09 
IE-06 
5E-08 
IE-07 

Ancnie I Skin 
lro, 

NOAEL(Nc.vousmtemi 
NOAEL 

NOAEL.(Gl)1 

,i(:ldrin Liver 
.roclDl'-1260 Immune system 

.\roclDl'-1248 Immune system 
:9-C12 Aliphatks Ncrv0\15 systcn1 

IC9-CIO Aromatics Kidney 
t9-Ci8 Aliph:ltics Nervous system 
:f'J9-ql6Aliph:Uits Liver 

l l-C22 Aromatics Kidn 

0.3) - 0.031 0.4 

-
0.011 0.0024 0.01 
0.03) O.D3 
0.57 0.016 0.6 

- 0.0 
0.0011 -

I.I 0.6 
0.045 0.024 

0.0001 0.000000004 0.0000.570 0.0002 
0.0015 0.0000001 0.00083 0.002 
0.0015 0.00000006 0.00082 0.002 
0.0018 - 0.001 O.OOJ 

0.11 0.000007 O.OtiJ 0.2 

rrotalll 2E-9§. IE-07 .5.IHl:7 21l-06 ITolal 2 0.02 0.7 2.9 

Total Hazard lndu Across All Mtdla and All Exposure Routes II -------:i" Total Risk Atross All Media and All Elposurc Routu jl 5E-Oti II 

Notes; 
I - RID is bilSed on NOAEL dose kvcl. However, higher doses in study used to cli;vclop RID wuc associ~ted with eITr:cts on Ilic navow; system. 

Therefore, Ilic HQ for this chanical w.15 i~ludcd in the scgrcg:ued HI for effr:cts to the nervo1t. S)'!lt=in to provide a ==tivc cstirmte of the HI. 
2 . RID is based on NOAEL dose level. Howa-cr, higher doses in study us«\ to m:'o•elop RID were associ.:it=d with cffr:cts on the GI system. 

n,crcforc, the HQ for this chemical w:is included in the s~led HI (or tffcets to the GI system to provide a a,mmv:itivc tslim.uc orthe HI. 
Sh:,ded value indicatts a target oigan-spcdfc IIWlrd in<kx that txc«ds: tl1c USEP A th«:sho\d h:lz:lrd in<kx value or I, indicating that there is an 

inerca.ml liklihood of advasc effects 10 this target oig:.nlsystcm. 
NA• No toxicity dallt 
NOAEL- No observ::1b!c adverse effr:ct lc-•cl 
HQ. H:12:1rd quoti=nl 
HI. H:12:1rd index 
- ~ No toxicity data 

q:\w9\a~cm\aoc57\hhra-fi11.1Mn:1\-n:v~ion\riskswn-A2-R.,,;ls\A2-R-CW 

T111al [Skin] HI'" 1 I 
Tolltl JCII m- I o.6 I 

Tobi INm•ous system] HI .. ~ 
Total ILiverl HI-~ 

Tollll !Kldncyl HI .. I O.l I 
Total [lmmune5Ystcml m- ILZ~2lli:iMki:3SI 

Total. [NOAELJ IH- I 0.7 I 
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!Scenario TilTlC&amt: Future U11restric1ed 
Receptor Population: Resident 

Receptor 1\g.c~_Q1_ili! 

TABLE9 
RISK ASSESSMENT SUMMARY 

AREA 2 - RECREATIONAL- CHILD RESIDENT 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

·Mtdililtl": 
:::::::::::::: 

:::::~jP!~.l'.l;: 
:-:-:-Medium: 

:-t,j:pdstltC:· 

r I/tf :~?~~i~!:::: : :: :: : : :: ::: :: :::::::: ~~:~:!~:~~~\~:,~:: ::: :: :: : : : : ::: :; ::: : 
::::::::::::::::: ::!~.i~ti~;:· :r~i!i!~i!~;:·:~~~r: ·:::::~i~~:;~:::: 

!St~tt~~~;~~ i :\: !:! :! : !:;: !:i:~ :!: ~:\: ~:i:Jtf~~~?t?:~~t~~J~:~i~:~: ~ :!:!: !_:!~ :~ :~ :!:~:! :~ :i:\: i: 
~~es'tfu.•.:1:-::1111ialitfui:i:- :1:-:nirilllll•:1-:-:Ei OSUri:-;.: .·.··-'.-'.-·-·.:::::::::::::::::::::::::::::::::::::::···-·I?-----I:!~!~! i~~ !~! !! !~! ~! -:-:-:-:-:-:-:-:• -:-:-:.:-:-:-:• ·>:-:-:-:<-'.:'.: -:-:::::::::: :'.Ro.YtciTOtiit'.· 

:oil Surfac,: Soil ArC.1 2 • Recreuional IAr.miic I J~os·--, - 3E-09 I IE-05 I 4E-OS 
AroclM-1260 JE-06 3E-11 6E-06 9E-06 

(Tola!) JE-05 3E-09 2E-OS SE-OS 

Subsurfatc Soil jArta 2• RW'tlltional IIMcnic IE-OS JE-09 SE-06 2E-OS 

"" 
OE+oO 

Dieldrin SE-OS SE-13 •&o• 
fAroc!or-1260 IE-OS lE-10 2E-OS 3E-OS 

iAroclM-1248 4&07 4E-12 SE-07 IE-06 

liromiwn NA <E-07 NA 4E-07 

P.!~1 2£.0S 4E~!!I 3E-OS 5_E-OS 

:::::::::::::::::::::::::::::::~i1~ij:: 
-:-:-:-:-:-:-:-:-:-: •. -:-:•:t.ii,!cHi •• 

!Arsenic Skin 

!Aroc!Of-1260 lmmunc:syslcm 
;iron 

iMang:,ncsc NOAEL(Nuvous mtem)1 

1C9-Cl 2 Aliphatics Nervous :ay.;lem 
Kidney 

Navoussystcm 
Liver 

'"'"~ 
Skin 

NOAEL(NCtVOus svslem)1 

NOAEL 

NOAEL{Gn' 
LQd 
Dicldrin Liver 

I
Aroclor-1260 lmmunc:syslcm 
Aroc!or-1248 lmmunesys,tcm 

'9-Cl2 Aliphatics Ncr\'ous sysli:m 
'9-CIO Arom3lics '""'"' :9-CIS Aliplulics Navo us syst=n, 

I
C19-C36 Aliphalics Liver 

Cl I-C22 Aromatics Kidn~ 
'obi 

0.87 - 0,28 

0.99 - ,., 
- - -

0,021 0.001 -
0.00019 0.000000002 0.00036 

0.0031 0.0000000S I 0.0<>6 
0.0027 0.000000027 0.0052 

0.0033 - 0.0063 

021 0.0000029 0A 

' 0.001 ' 0.38 - 0.12 

- - -
0.0JJ 0.00062 -
0.026 - -

4.4 0.0043 

-
0.0012 

3.3 - ,., 
0.13 - 0.24 

0.0012 0.000000012 0.00230 

0.017 0.0000003 0.033 
0.017 0.00000017 0.032 
0.021 - 0.039 

1.3 0.000018 25 
IO 0.005 ' Total Risk Across All Media and All Exposure Routes II 1~4 H Total Hazard Index Across All Media :rnd All Exposure Roules-

Notes: 
I - RfD is b:1$Cd on NOAEL dose level. However, highcrdcscs in study used lo develop RfD were :issociati:d wilh cfTcds on Im n,:rvou:; syslan. 

Tlv:rcforc, the HQ for this ch=nuc;il WllS included in the scgreg;ited HI for effa:IS 10 the n<:JVOUS system to provide a ronscmitive c:stima.le of!ltc HI. 
2 - RID is based on NOAEL do$c level. However, higher doses in study used lo develop RID Mre associated wiih efTccts on Im GI syst=m. 

Tlmcforc, Ilic HQ fM this chcmic;il WllS indu&d in !he ScgTCJ!'ltcd HI for cffa:IS lo the GI ~Ian to provide 2 conscrv3li•·c c:;timalc of!ltc HI. 
Shaded Vllluc indic:itc:; a lll<gcl org;in-spccifc 11:=rd index Of ch<::mic:il-spa:ific h=ard quotient tll.31 cxcmls Im USErA lhn:$hold h=ard indc:,,; value or I, indit.1ting lh.lt th= is :m 

increased liklihoodofadvcrsc c!Tccts 10 this 1.arg,:t Ol)!l1nlsyslan. 
Sll.3ded value indiealcs an excess lifetime c:mccr risk ll1.1t cxteeds lhc 1111per-bound of the US EPA e;JIICCT risk r.llt)(C (I ,:JO,.; to J,: 10

4
) 

NA- No toxiciiydata 
NOAEL- No obscivablc adverse c!Tcct level 
HQ- H:iz.ardquaticnt 
HI. Haz:ird indu 
-'"Noloxicitydala 

q;\w9\accldcvcns\:locS7\hbra•fm:iMR3l•rcvisi0111riskswn-A2-R.xls\A2·R·CR 

Total [Sk.inJ HI~ 

Tobi [CIJ HI .. 

Tobi I Nervous system] HI-

Total ILivuJ HI,. 

Tobi !Kidney] HI,. 

Total I Immune system] HI,. 

0,02 
O.OOOCi 
0.009 
0,008 

0.01 
0,6 
5 

o.s 
.. 

0.01 
0.03 

0.0S 
o.os 
0.06 

{~-~ 
18 



enario Timeframe: Current/Future 

.eceptor Population: Mainlenance worker 
;e: Adult 

TABLE IO 
RISK ASSESSMENT SUMMARY 

AREA 3 - INDUSTRIAL- MAINTENANCE WORKER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

··••i•i•ti;:t•••t•l••··••¾tt:~;••···••1••·••:mr;:;;:~:•:•••l!ii:!]!l'J:~·:::J!l :i~•~f ;; .. :::·•~·B;~:·~~%];~!:i]~l[t:: WII/?/?l?t:ttt)\li< >>>>:< 
i !;~!~iftt~tf:~!~~~!~ 
i))!({}}j{i 

r i\!f f t!Y!titirttrt~~ttt~~r,~t~ttmnrrrt?trrr 
1trili~f~?ilt? ?t~jttt jittm~tr trtttn_ \i~ttt~t 

'oil Surface Soil Area 3 - Industrial !Arsenic SE-06 4E-09 4E-07 5E-06 !Arsenic 

"°" 
Skin I 0.028 I - I 0.0024 I 0.03 

Manganese i NOAELlNervoussvstem)1 i 0.0016 i 0.00077 I - i 0.002 NOAEL (Nervous system)' j 0.0016 0.00077 

9-Cl2 Aliphatics I Nervous system I 0.00000 54 0.0000000006 0.0000028 

9-CIO Aromatics I Kidney I 0.000033 0.0000000056 0.000017 
-C18Alipharics I Nervoussystem I 0.00000 !2 0.0000000001 0.00000064 

l9-C36 Aliphatics I Liver I 0.0000013 - 0,00000067 

0.0000000096 0.000035 I I I I 11-C22 Aromatics Kidney I 0.000066 
ITolli.1} SE-06 4E-09 4E-07 5&06 otal) ---- O.D3 0.01 ~· 0.002 

Total Risk Across All Media and All Exposure Routes U SE..06 II Total Hazard Index Across All 

Notes: 
l - RID is based on NOAEL dose level. However, higl1er doses in study used to develop RID were associated with effects on the nervous system. 

Therefore, the HQ for this chemical was included in lhe segregated HI for effects to the nervous system to provide a conservative estimate oftl1e HI. 
2.- Rill is based on NOAEL dose level. However, higl1er doses in study used to develop Rill were associated with effects on the GI system. 

Therefore, the HQ for this chemical was included in lhe segregated HI for effects to the GI system lo provide a conservative estimate oflhe HI. 
Shaded value indicates a target org:m-specifc hazard index. that exceeds Ilic US EPA tl1reshold hazard index.value of I, indicating that there is an 

increased likli11ood of adverse effects to this target org:uv'systcm. 
NA- No toxicity data 
NOAEL - No observable adverse effect level 
HQ- Hazard quotient 
HI - Hazard index. 
- ""No toxicity data 

q:\w9\aec\rl~"r.ns\aoc57\hhra-final\final-revision\risksum-A3-I.xls\A.3-I-MW 

ltledia and All Exposure Routes 

Total [Skin] HI= I O.O~ J 

Total !Nervous system] HI- I 0.002 I 
Total !Liver] HI= I 0.000002 I 

Totnl !Kidney] HI= I 0.0002 j 
Total lNOAEL] HI - I 0.002 I 



TABLE II 
RISK ASSESSMENT SUMMARY 

AREA 3 - INDUSTRIAL- COMMERCIAUJNDUSTRIAL WORKER 
AOC57 

::M~dJ~i)i: 

((// 
!Soil 

!Groundwater 

Notes: 

1Sccnario Timeframe: Future 
!Receptor Population: CommerciaVindustrial worker 
Receptor Age: bdult 

!ift~1~tj 
i:::::::::::::::::::::: 

rrr;~mtt 
: ! : ; : ; : ; : ~: ~: i: i: ~: i: ! : :::::::~}}; 

Surface Soil Area 3 - Industrial IMcnic 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 
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IE-08 8E.07 IE-05 

:ctiP:(llfo,J: 

//f{ 
-\rsenie 

roa 
l.fanganese 
C9-Ci2 Aliphatics 
C9-CI0 Aromatics 
C9-Cl8 Aliphatics 

I
Cl9-C36Aliphatics 

I I I I I Cl 1-C22 Arom"'i" 
n,., ,... ,,., "~ (To\al (To1al)f IE-OS I IE-08 I <>c-v, I ~-u~ 

[Groundw-.iter IArea 3 - Jndus11ial -IIMenic 2E-04 NA 
1,4-Dichlorobenune SE-07 NA 
Naphthalene NA 

1c111bon Tetrachloride 2E-06 NA 

I
Chlorofonn 2E-07 NA 
Tetrachloroethene SE-07 NA 

NA 
NA SE-07 
NA moo 
NA 2E-06 

NA 2E-07 

NA SE-07 

.luminum 
Mcnic 
Cadmium 
·oa 
anganese 

,2-Dichlorobenzene 
,4-Dichlorobenzcne 
faphthalenc 
Carbon Tetrachloride 
'hlorofonn 
'etrachloroethcne 

I I I I 11C9-Cl0Arorna>i" 
(T.2_tal) 21;:Q:i 0E+OO 0E+oo 2E-04 (Total) 

Total Risk Across All Media and AU Exposure Routes IJ 2E-04 II 

I - RfD is based on NOAEL dose level. However, highctdoses in study used to develop RfD were associated with effects on the ner.ous system. 
Therefore, the HQ for this chemical was included in the segregated I-fl for effects to the nervous system to provide ll conservative estimate of the HL 

2. RfD is based on NOAEL dose level. However, higher doses in study 11Sed to develop RfD were associated with effects on the GI system. 
Therefore, the HQ for this chemical was included in the segregated I-fl for effects to the GI system to provide a consc1Valive estimate of them. 
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RQ__\ifu¼T.OfJi:: 
Skin I 0.08 I - I 0.0051 0.09 

0.007 
0.00002 
0.0001 

0,000005 

0.000005 
0.000) 

NOAEL (Nervous sYStem)1 0.IJ04S 
Ner.ous system 0.000016 

Kidney 0.000095 
NCNOUS system 0.00000)6 

Liver 0.0000037 
Kidney 0.00019 

0.08 

NOAEL 0.0019 

Skin LI 
Kidney 0.17 

-
NOAEL (NCIVOUS system)1 0.19 

NOAEL 0.0011 

NOAEL 0.0018 
Liver 0.0098 
Liver 0.06) 

Liver 0,0098 

Liver 0.0025 
Kidney 0.1 

2 

0,0022 
0,0000000016 
0.000000016 
0.0000000004 

-
0.000000027 

0.002 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.0 

0.0000059 
0.000037 
0.000001) 
0.0000014 
0.00007) 

0.01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.0 

0.09 

0.002 

0.2 

0 
0.2 

0.001 
0.002 
0.01 
0.06 
0,01 

0.003 
0.1 

2 

Total lb:ziml Index Across All Media and All Exposure Routes 2 

Tot.Ill [Sklnl HI.. 1 I 
Total !Nervous system I HI= j 0.2 I 

Total JLlverl HI= ) 0.09 11 

Total !Kidney I HI .. I 0.3 I 

TotalfNOAELJHl= ~ 

Shaded value indicates a 1.argct organ-specifc hazanl index orchcmical-specilic hazard quotient that exceeds 1he USEPA threshold hazard index value of I, indicating that there is an 

increased liklihood of adverse effects to this target organ/system. 
Shaded value indic.ttes an excess lifetime cancer risk Iha! exceeds lhe upper-bllund oflhc USEPA cancer risk ran,-c {l:x:10-li to lxlO"'} 
NA. No toxicity data 
NOAEL- No observable adver.;c elfect level 
HQ - Hazard quotient 
HI· Hazard index 
- = No toxicity data 
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!Scenario Timeframe: Future 
Receptor Population: Construction worker 
Recept()r_A,ge: Adult 

TABLE12 
RISK AS.SESSMENT SUMMARY 

AREA 3 - INDUSTRIAL - CONSTRUCTION WORKER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 
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oil I Surface Soil Area 3 - Industrial Arsenic 

Subsurface Soil Area 3 - Industrial 111\rsenic 

2E-06 9E-10 I 2E-07 2E--06 Arsenic 
Iron 
Manganese 

-C12 Aliphatics 

-CIO Aromatics 

I I 9-Cl8 Aliphatic, 
l9-CJ6 Alipbatics 

Ci l-C22 Aromatics 
(Total)I 2E-06 l 9E-JO I 2E_:Q_7_ 2E-06 (Total) 

SE-07 ] 2E-10 I SE-08 I SE-07 enic 
Iro, 

9-C12 Aliphatics 
-CIOAromatics 

-C18 Aliphatics 

I I I I 
I9-C36 Aliphatics 

1----~l-----1----1-------lr-ll-C22Aromatics 
fTota'l 5E-07 2E-10 5_E__:Q_L 5E-07 (Total) 

Total Risk Across All Media and All Exposure Routes JI 3£..06 U 

Notes: 
l - RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the nervous system. 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the nervous system to provide a conservative estimate of the HI. 
2- RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the GI system. 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the GI system to provide a conservative estimate of the HI. 

Shaded value indicates a target organ-specifc hazard index that exceeds the US EPA thresbold hazard index value oft, indicating that there is an 

increased liklihood of adverse effects to this target organ/system. 

NA - No toxicity data 
NOAEL- No observable adverse effect level 

HQ - Hazard quotient 

HJ - Hazard index 

- ""No toxicity data 

q:\w9\aec\t'···~ns\aoeS7\hhra-finaNinal-revision\risksum-A3-J.xls\A3-I-CW 

Skin 0.64 0.06 0.7 

NOAEL (Nervous systcm)1 0.036 0.0077 .. 0.04 

Nervous system 0.000013 0.0000000006 0.000007 0.00002 

Kidney 0.000076 0.0000000056 0.000044 0.0001 

Nervous system 0.0000028 0.0000000001 0.0000016 0.000004 

Liver 0.000003 - 0,0000017 0.000005 

Kidney 0.00015 0.0000000095 0.000087 0.0002 

0.7 0.008 0.06 0.7 

Skm 0.15 - 0.014 0.2 

- - - -
Nervous system 0.00000066 0.00000000003 0.0000004 0.000001 

Kidney 0.0000055 0.0000000004 0.0000031 0.000009 

Nervous system 0.000061 0,000000003 0.000034 0.0001 

Liver 0.000077 0.00000011 0.000044 0.0001 

Kidney 0.0017 0.00000003 0.00099 0.003 

0.2 0.0000001 0.02 02 

Total Hazard Index Across All Media and All Exposure Routes L~ 

Total !Skin! HI .. ~ 
Total INervou.s system! HI .. I 0.04 

Total [Llverj HI .. I 0.0001 

Total (KidncyJ HI"' I 0.003 

Total INOAE~ 11 0.04 



Future Unreslricted 
.eceptor Populntion: Resident 
.~plo_r~ Adult 

TABLE 13 
RISK ASSESSMENT SUMMARY 

AREA 3 - INDUSTRIAL- ADULT RESIDENT 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSElTS 

:~~(11~:: 
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Soil Surface Soil A.rCllJ•lmlwtrial IIAmnk: IE-<>S SE-09 2E-O<> !E-0S "'~· I '"" I o.oa I I 0•

012 I 0.0, 

~:g;mcse NOAEL !Ncm,u,; svs!cm)1 0.0045 O.OOOU 0.;;;.5 NOAEL !Ncm,u,; ru;!cm)' 0.0045 o.ooou 
'9-C 12 Aliph:11ics 
'9-CJO M:1111:llks 

[c9.c1a Aliphatics 
19-06 A!iphalia 

I I I I r'-C'-' "'""'" {Tot.oil 1£.05 5£.09 2E-~ IE-05 (Total) 

Subllll'fm: Soil Ar~ l - lnd11Slrial !IMcnie lE-06 I IE-09 I 4E.07 I 3E-06 jAr.;cnie ,-

IT01>ll 1 I I I ~r:
c,~:; ::.::: 
C9-CJII Aliph:itics 
Cl9-C36Alipbatic::s 
Cl I-C22 Aromitia 

~~=~-ai--c,-,,,-f-,s.c"c,--t---;,.a,o,;---U 1To1a111 ,E-Oo IE-09 

:roll!ldw:itcr IGrow!dw111er 
I"'",· '"'~""I~"""';' 1.4-Dichlorobm:cm 

oph~lcnc 
D:bon Tctrxhloride 
Chlorofomi 

I ctr:1ebloridc 

~u~• u~uu 

6E-04 
m, •= 

OE+OO 

""" 
, .... 

7E•07 7E-07 

"-" 2E-06 

'wninwn 

U:Scnic 
:,.dniun, 

,bcru:cne 

" ';rbon T,:1r.1chloridc 
'hlorofom1 

.'e!r.>Cblo=lhanc 

I I I I IF"" {Uo~"' !To!>ll 6E_.o-l OE+OO _QE-HIO 6E•IM ·- mml) 

Toh I Risk AcrouAII Medb and All E1pos~r• Ri,utes-

Nola: 
I • RlD is bucd on NOAEL doi:e level However, higher doses in study wed 10 develop RID were as.ocfatcd with clli,l:1$ on the ncm,u,; systw, 

Therefore. Che HQ for this c;hemia] w:is ine!lldcd in the scgieplcd HI for effo<:l.! la lhc navous system to provide; coruavotivc estimitc of the HI. 
2 · RID is ba$cd 11n NOAEL dose level. However, higher doses in study used 10 develop RID wac ouocial<d with dlC,::1.1 on lhc OJ system 

Th=forc. the HQ for Ibis tb=nic:il W%l fodudcd in the si,grcplcd HI for clTec!.s 10 the 01 syslCm to provi\11: • coruavative a1inu1c 11rlhe HI. 
Shaded v~1uc indlca11cs a wgct org:m-spccllc ho=d index or chcmic:il-spccllic haurd quotiem 1hl1 ,:xccals the USEl'A lhreshukl baz:ml index n!uc or I, indic:iting Wt 1h<fc is ;ui 

incr=cd lildihood llf;u!vmc clT«l5 10 this large! o,z;,n/5)1leln 

Siuda! value indicales ~n eiccess lirctimc e.llCCI' risk trult eicccals the u;,per-boulld oflhc US EPA Clll= risk ron1:e [ lxlO"' to IXIO_,) 
NA-Notoxicity.bt:i 
NOAEL • No observable advm:c clTcct level 

HQ· H=rd q110ticn1 
HI. H:ll:.lrd index 
- "'No 1oxicityd•t.:1 

q:\w9\;u:c\dcvll1S\roc57\J,],r;,,-fi~Nin>l•revision\risksum-Al-l.x4\Al-l•AR 

Navoussy11an 0,000016 0.0000000006 0.000013 

Kidney 0.000095 0.- O.OOOOHJ 

Navoussyslcm 0.00000)6 0.0000000001 0.0000031 
Liver 0.0000037 - 0.0000032 

Kid!iev O.OOOl!l 0.00000001 l 0.00011 
O.OB 0.0009 0.01 

Skin 0.019 - 0.0027 

- - -
Ncrvoussy1tem 0.00000082 0.00000000003 0,0000007 

Kidney U.OOOOM8 0.0000000005 0,000006 

NCM>11Ssyslcn1 0.000076 0.0000000031 0.000066 

Liver 0.000097 - 0.000083 

Kidncv 0.0022 0.0000001200 0.0019 
0,02 0.0000001 0.005 

NOAEL O.OOS2 NA NA 
Skin 3 NA NA 

Kidney 0.48 NA NA 
- NA NA 

NOAELcNen"OUS sr;tem)1 0.53 NA NA 
NOAEL 0.003 NA NA 
NOAEL 0.0051 NA NA 

Liver 0.021 NA NA 
Liver 0.18 NA NA 
Ll= 0.027 NA NA 
Ll= 0.0071 NA NA 

!Gd,cy 0,28 NA NA 
s ,.o 0,0 

Total lI:wird ladu Across AU Med,a and All E1pou1rc Routes 

Total (SkfaJ HI"' 

Total JNcrvo111 system] III -

Tclal [Uvu] HI,. 

Tolal lKldncyl HI., 

Toto I jNOAELI HI. -

0.00003 
0.0002 
0.00001 
0.00001 

0,000 

0.1 
0.02 
,.o 

0.000002 
0.00001 
0.0001 
0.0002 

o.~ 
0.113 

0.005 

,., 
,., 

0.00) 

o,oos 
0.03 
0.2 

0.03 
0.007 
0.28 
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!Scenario Timeframe: Future Unrestricted 
Receptor Population: Resident 
Receptor Age:· Child 
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)))))( }}}//} 
Surface Soil Area 3 - Industrial !Arsenic 

(Total) 

Subsurface Soil Arca 3 - Industrial IIArsenic 

(Total) 

TABLE14 
RISK ASSESSMENT SUMMARY 

AREA 3 - INDUSTRIAL- CHILD RESIDENT 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

.\~ii~;;~~•:·:l!.h~:~:1:•g•J:~~i·•:::::~.P.i"«:::: 1::::::@r1r
1

:::: 
·:: :::::::::: ::: :~ : :: :::_:~~:::: :: :: :: :::::::::::: :: : :iihi~t~:Tiit!l.i:: 

3E-05 3E-09 IE-05 4E-05 l!Arscnic 
Iron 
Manganese 

I
-C12 Aliphatics 
-C JO Aromatics 
-CI8 Aliphatics 
9-CJ6 Alipbatics 

I -C22 Aromatics 

3E-05 3E-09 IE-05 4E-05 (Total) 

7E-06 6E-JO 2E-06 9E-06 

(
,.;, 
n 
-CI2 Aliphatics 
-C JO Aromatics 
-Cl8 Aliphalics 
9-C36 Aliphatics 
l-C22 Aromatics 

7E-06 6E-10 2E.-06 9E-06 (Total) 

Total Risk Across All Media and All Exposure Routes n SE-05 II 

Notes: 
1 - RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the nervous system 

TI1erefore, the HQ for this chemical was included in the segregated HI for effects to the nervous system to provide a conservative estimate of the HI. 
2 - RID is based on NOAEL dose level. However, higher doses in study used lo develop RID were associated with effects on the GI system. 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the GI system to provide a conservative estimate of the HI. 
Shaded value indicates a target organ-specifc hazard index that exceeds the US EPA threshold hazard index value of I. indicating that there is an 

increased liklihood of adverse effects to this target organ/system. 

NA. No toxicity data 
NOAEL- No observable adverse effect level 

HQ- Hazard quotient 
HI - Hazard index 

- = No toxicity daJa 

q:\w9\aec\cl,.vens\aoc57\hhra-fmal\final-revision\xisksum-A3-J.xls\A3-I-CR 
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~ ~lt!t~U ~ ~ ~ j ~ j ~ j~ I~ j ~~~~f ~~i ~ i~j~-~~~~~~~r~~i ~; ~t ~ ~ j ~ttt:I j ~ t j ~ i!trt:;~~~~~ j 
Skin ·I 0.75 j - I 0.24 f I 

NOAEL (Nervous system)1 0.042 0.002 - 0.04 

Nervous system 0.00015 0.0000000014 0.00028 0.0004 

Kidney 0.00089 0.000000015 0.0017 0.003 

Nervous system 0.000033 0.0000000003 0.000063 0.0001 

Liver 0,000035 - 0.000066 0.0001 

Kidney 0.0018 0.000000025 0.0034 0.005 

0.8 0.002 0.2 I 
Skin 0,18 - 0.056 0.2 

Nervous system 0.0000077 0.00000000008 0.0000150 0.00002 

Kidney 0.000064 0.0000000001 0.00012 0.0002 

Nervous system 0.00071 0.0000000070 0.0014 0.0021 

Liver 0,0009 - 0.0017 0.0026 
Kidney 0.02 0.00000028 0.039 0.06 

0.2 0.0000003 0.1 0.3 

Total H:tzard Index Across All Media llnd All Exposure Routes Iii 

Total [Skin] HI - l 11 

Tot:il !Nervous system! HI= I 0.05 I 

Tot:il !Liver] HI - I 0.003 I 

Tot:il [Kidney} HI =- I 0.1 I 

Total {NOAEL1 HI = I 0.04 I 



RccrcatiQII.I\ visitor 

,tor Age: 

TABLE IS 
RISK ASSESSMENT SUM1\-1ARY 

AREA3- RECREATIONAL-RECREATIONAL VISITOR 
AOC57 

REMEDIALlNVESTIGATlON REPORT 
DEVENS, MASSACHUSETTS 

(i]TI]([tfts\l:::J];~;n:::lIJ0f :( : fl!~.~-0_.,~:1: lft!"_. 1,u_ ·'. /. ·.·.·.·.·.·.· .. ·.·.·.·.·.·.·. ::::::::: :ttr::::::JgtJtr;;;:r:;;;t"1+/'' , :::::: , , 1 

[Soil Swc!'.11:cSoil 

fs,Aimen1 StdUU011 

!SUl'!:ll:cwalc:r Swl:tuw;i.lcr 

Arel 3 • Rccrc.>lion.,.i--llArscnic 
Dieldrin """ IE-07 

(Toull[ _2E-06 
A,aj;ROCfQtion,l IIAliaiic____ I SE-07 

IArodor-1260 2E.-08 

(Tol:lll[ _ _!I_E.-07 

ArQ:f~it=ticm1 UAiiai.Z--- - J JE.-06 

!Bcnzo(~)QIICl'lllltht:ie} IE-09 

ffi!~E-06 

'A 
NA 

O]_iOO 

NA 
NA 

"""' NA 
NA 

OE· " Tat:URbk,\crouAl!Med!aandAli~•urcRoulcs Jj IE-05 II 

NOies: 
l . RfD is b:,scd"" NOA!ll.dai;c 1...-d.. However. higher d= in siudyuscd w di:vdc11 RID w«<: :woc:il!cd with dl'ecti: on lhc ~Cf\'Ous i;y,;1cm. 

Therefore, the HQ far this chemie:i1 wu i:lcludcd in the scgrq;:it<d H1 for dl'<CU 10 the ncr.-ous system 10 provide a COIUeMtivc atim;itc oflhc HL 
2. RID is b:,scd 1111 NOAfil.dosc lc-.d lloweva, hig~cr d<n<'S in study11Scd lo develop RIO wm: :wociatcd with clfeets on lhc Gl system. 

Therefore, lhc HQ far lhis ,;htmk:,] W2S included i,, the sc,;rei;:,.ted HI fur clr«I!. lo the GI system 10 provide a ron......-:aivc tstimllcofthc Ill 
Sh:idcd value lmlicatcs a W,,:el orp-spa:ill: h:,.,:;u'd indu lh:u =ccds the USEPA 11-.teshold h=lnl index v:d~cofl. indk:o.tlng Wt lho,c is"" 

inerc:ucd litllhood cf:ulvcm: elfoc~IO lhiswgdcrg:u,/systan. 
NA•No10rici1y<1.,.1;i 
NOAEL· No obscrwblc ad.¥= eJTcct level 
HQ. H=nl qncticnl 
HI· 11.u:ml indu 
-•Ncwxicityd.,.u 

q:\w91o.cc\dcvau\:wcS71hhr:i·G,ul\li,ul•rcvisfon\rabuu·Al•l!..xh\Al•R•RC 

S~in O.OlS NA 0.042 

U= 0.001 NA - 0.001 

NOA!ll.(Ncm,o.1~<:111)1 0,0009 NA - '·""' NawosS)'Sl=n 0.00094 NA 0.0067 0.008 -~ 0.0015 NA 0.055 0,06 

Nc:rwo.15ys1em 0.00081 NA 0,0058 0.007 
Li,-a" 0.0012 NA 0.0089 0.01 

-----~':X 0.039 NA 0.28 03 ,., ,., '-' ,., 
0.012 NA o.oss 0.07 

lm:rnlnc")SIO<D 0,0039 NA 0.11 ,., 
NOAEL(N..--,ous s-,stcm\1 o.00061 NA - 0.0006 

N_,,,,.,, 0.00000087 NA 0.000025 0.00003 

Kidney 0.000013 NA 0,00039 '·"" Nc:r,o,usS}Slan 0.0000052 NA 0.00015 0.0002 
Li,.,. 0,00!!0®8 NA 0.00028 0.0003 

Ki<•- 0.00087 NA 0.025 0.03 - J.02 '·' ,., ,., 
,,0014 NA 0.0018 ,.oo, 

S~in 0.05 NA 0.01 0.06 

Ca.rdiov=:ui.t 0.00039 NA 0.0011 0.001 

NOAEL(Nawuss\'Sl<'ll\1 0,00038 NA 0.0012 0.002 
NOAEL - NA - ' Kidney 0,0021 NA - 0.002 

Li•cr 0.000018 NA - 0.00002 -- 0.000081 N_A - o.oooos 
o.os '·' 0.Ql ,., 

Total H:uard lnduA<rauAH Modb and All Expowrc Roults 

Total [Skin] HI• 

Total !Nuvcu5 ,;y•t•mJ HI• 

Tclal [Liver) HI• 

Tel al IKldneyl HI., 

Tatal !Cardlova1ai!u] HI .. 

Total 11mrnunesy1tom] HI• 

Tola!lli.Q_A_E_l,l_fil • 
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Scenario Timeframe: Future 
Receptor Po.pulation: Construction worker 
Receptor Age: A_dult 

TABLE!6 
RISK ASSESSMENT SUMMARY 

AREA 3 - RECREATIONAL - CONSTRUCTION WORKER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 
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Soil Surface Soil 

Subsurface Soil 

Area 3 - Recreational 

Area 3 - Recreational 

!Arsenic 
:Dieldrin 

Arsenie 

tE-06 
7E-07 

6E-\O 
3E-12 

IE-07 IE-06 I Arsenic I Skin I 0.44 
7E-07 Die\drin Liver 0.013 

NOAEL {Nervous system)1 Manganese O.Oll 

-Cl2 Aliphatics Nervous system 0.0012 

-CIO Aromatics Kidney 0.0094 
Nervous system 0.001 

Liver 0.0016 

(Tolal)I 2E-06 I 6E-IO I IE-07 I 2E-06 (Total) 

Kidn~y 0.049 
I 

RE-06 I 6E-IO I IE-07 I IE-06 IIArsenic 
(Total) IE-06 6E-l0 IE-07 IE-06 (Total) 

Sldn 0.44 
0.4 

0.041 0.5 

- 0.0 

0.0024 - 0.01 

0.000000051 0.00066 0.00186 

0.00000069 0.0054 0.0148 

0.000000045 0.00057 0,0016 

- 0.00088 0.0025 
0,000003 0.028 0.08 

0.002 0.1 0.6 

0.042 0.5 

0 I 0.04 0.5 

Total Risk Across All Media and All Exposure Routes II 3E-06 II Total Hazard Index Across All Media :md All Exposure Routes 

Notes: 
I - RID is based on NOAEL dose level. However, higher doses in study used to develop RfD were nssociated with effects on the nervous system. 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the nervous system to provide a conservative estimate of the Hf. 
2 - RID is based on NOAEL dose level. However, higher doses in study used to develop RfD were associated with effects on the GI system. 

Therefore, the HQ for this chemical was included in Ille segregated HI for effects lo the GI system to provide a conservative estimate of the HI. 
Shaded value indicates a target organ-specifc hazard index that exceeds the US EPA thresllold h=d index value of I, indicating that there is an 

increased liklihood ofadverse effects to this target organ/system. 

NA- No toxicity data 
NOAEL - No observable adverse effect level 

HQ - Hazard quotient 
HI - Hazard index 

- = No toxicity data 

q:\w9\aec\nPvens\aoc57\hhra-lmal\fmal-rcvision\risksum-A3-R.xls\A3-R-CW 

Total JSkin] HI= 

Total !Nervous system] lil - [ 0.02 

Total (Liver] HI-If[=== 

Total [Kidney] HI - I 0.1 II 
Total fNOAELJ HI = I 0.01 I 
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TABLEI7 
RISK ASSESSMENT SUMMARY 

AREA 3- RECREATIONAL- ADULT RESIDENT 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

;:;:;: !:! :!: ::i:~: ~:i: r~\~~~:~~:~~~:;:;:;: ;:;:!:~:!:: :!:~ : ::: ::f!~~~!~~=: 

t~~\ ??:~~,~~ ~f~tf: :\::::~~:/ 
·.·:•:-:-:-:-:-:-:-:-:-:-:-:-:-:~'6ri•Gj1tdritigi:l)ii:ll~f.d:Q\ldtieilt-:-:-:-:•:-:-:-:•:-:-:-:-:-:•'.· 
:-:-:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::;: 

:~~=~~:~:!:~t~:~~-~~~~:1:~:~~~~~~~~~:~:f :~:~tt:~J~~~~~::~~~: 
)oil Surface Soil Arc.1 3 • R«rr:..tion.:il ISCllic 

Dicldrin 

SE.06 

4E-07 

3E-09 
2£.11 ""' 9E--06 

4E-07 

[Ar.;ciiic skin I o.oSS I 

I 
I 0.0079 

"' Manganese NOAEL(Navcmsvs!cm}1 I 0,0014 I 000027 

C9-Cl2 Aliphatics Navo11SsY5tcm I 0.0015 I 0.000! 
C9-CIOArom..1ics Kidney I 0.012 I 0.00< ''"' 0.0013 

00079 0.01 

C9-C18Aliph.ltics NeJVoussystem I 0.0013 I 0.000< 
19-C36Alip!~lics Liver I 0.002 I 

00051 0.0011 
0.0017 i

;,!drio L;,~ j o.o • 

I I I I I II--C22Amm.1lics Kidney O.O(il 0.00< 
11>.M. 01>.M [fot~l) 0.1 0.0 [foul) SE--06 JE-09 

)00035 0.053 

"' 0.08 

r Subs11rface Soil !Arca 3 - R,:cr~tk,11.11 I"'""' HE-06 

(follll SIS-°' 

Groundwater IGrowtdw.ilcr !Arca 3 - R«re.ition.il I A:senic IE-03 
1,4-Dichlcrobcozcnc SE-07 

BEHP SE-% 
: Naphth:l.knc -
PCE , .. ,. 
TCE SE.07 

·-·vw ~- WW 

3E--09 "-06 9E--06 

3E-09 IE--06 9E--06 

NA NA hb~'B 
NA NA SE-07 

NA NA SE-06 

NA NA OE@ 

NA NA , .. ,. 
NA NA SE--07 

!Arsenic 
ITotal 

IArsenie 
!Aluminum ,-
1,4-0lthlorobcnu:ne 
INaphth:IIClle 
BEHP 

angllOCSC 

-CS Aliphalics 

~

'~: 
-C12A!iphJlics 
-CIO Arom.ltics 

(rollll}L .... l~ I PE.+-00 I OE+oO I 1~ I __ (I_o_l:tl 

Total RlskAcrou All Media and AU Exposure Routes II 1£.0J I! 

Noles: 
I - RCO is b;1mlon NOA.EL dose level. Ho_..er, higher doses in study used todev,;lop RID W(l'c assoc~1cd with eff,:cts on the ncr\'OUS S)l5lom. 

Thcrcfo1c:. the HQ for ll,is chcmk.ll w;J.$ inelmkd in llie sogfeg:ited HI for elfws to tlie nervous system to provide a cDf\SCl'V;i\i\'c estimate oflhc HI. 

2- RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated withcffC(:ts on lhcGI syst,;m. 
Therefore, tlie HQ for !his chcmic.1\ w;J.$ included in the segregated HI fot"cff«ts to the GI system to provide a ccnscw.ili.,.cestiri~lc nflhc HI. 

Shaded.val~ indicates a target 01pn-spccifchaz.ml index orchcmic.11-sp~lic h:=rd quoti:nt ll~t acccds !he USEPA tl=;boldhaz;ird ind,:,. \'alue of 1. indicaiing lh;i1 tlu:re is an 

inQ"CaSal likliboodofadvcr.;c dT«lS lo !his lllrgot org:trV$)'Slcm. 
Sh.:lded value indicates an excess lirctime cancer risk lh;it c,,:,;,::,:dl: the UIJPCT•bowtd oflhe USEPA c.1nter risk r.mp;c { Ix 10 ... to Ix I O.,J 
NA- No toxicilyd:11:1 
NO/I.EL- No ob.i;=~hle 3dvcrsc cff,:ct level 

HQ- Haz:ardquolicnl 
HI - H:u::ml index 
- ., No toxicity d:llll 
BEHP- bis(2-~lhcxyl)phl!ial~!e 
TCE- Trichlorocthcnc 
PCE- Tclr.tchtoroethcne 

q:\w9\acc\devcra\:ioc57\hhr:l•fm:iNin;il-revision¼kswn-A3•R.xls\A3-R·AR 

Skin 

Skin 

NOAEL 

NOAEL 
Liver 
Liver 
Liver 
Liver 

NOAEL (Neivous: mtcm/ 
Ncl'\'OUS system 
Ner.'OUSS)l5!em 

Kidney 

0.0S5 

'·" 
7.7 

0.067 

-
0.002S 
0.018 
0.071 
0.015 
0.017 ,,, 
0.041 

0.0019 
0.16 

-
0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0,0079 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
~ 

~ ,~ 

0.07 
0 

0.003 
0.02 
0.07 
0.02 
0.02 
0.4 
0.04 

0.002 
0.2 

Total Hn2rd Index Across All Media and All E:rpo1urc Routes "' I 

To1:1t [Skin] HI -1,1'3:~tt;trs\fmtfffif;j 

To1:1I jNuvoussystem] m-1 0.4 I 
Tot:11 !Liver] HI .. I 0.2 I 

Total [Kidney] HI .. I 0.3 I 
Tobi l~QAfilJ HI"' ! O.S I 



Scenario Timefuune: Future Unrestricted 

!Receptor Population: Resident 

IReet;I!tor Age: Child 

TABLE 18 
RISK ASSESSMENT SUMMARY 

AREA 3 - RECREATIONAL - CHILD RESIDENT 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

>MCdiuifr>:·:-,-:-:-:E:X ·osifre ................ P ..... 
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oil ]Surface Soil Area 3 - Recreational fAISenic 
loie!drin 

2E-05 

lE-06 

2E-09 

lE-11 

6E-06 JE-05 
IE-06 

ArScnic 
Dieldrin 

Skin 0.51 I - I 0.16 

Liver O.O(S 

Mans,mese NOAEL (Nervous system)1 0.013 0.00063 

0.7 
0.02 
o.oi 
0.04 

0.3 
0.04 
0.05 

(Total) 2E-05 2E-09 6E--06 3E-05 

Subsurface Soil !Area 3 - Recreational JIArsenic 2£.-05 2E-09 6E-06 JE-05 

otan 2E-OS 2E-09 6£.-06 3E-OS 

Total Risk Across All Media and All Exposure Routes II SE-05 

Notes: 
I - RID is based on NOAEL dose level However, higher doses in study used to develop RID were associated with effects on the nervous system. 

Therefore, the HQ for this chemical was included in the segregated 1-Il for effects to the nervous system to provide a conservative estimate of the HI. 
2 - RID is based on NOAEL dose level. However, higher doses in study used to develop RID were associated with effects on the GI system. 

~

9-Cl2 Aliphalics 
9-CJO Aromatics 
9-Cl8 Aliphatics 
19-C36 Aliphatics 

1CJ l·C22 Aromatics 

(rot,1)1 
!Arsenic 

(Tolol) 

Therefore, the HQ for this chemical was included in the segregated HI for effects to the GI system to provide a conservative estimate of the HI. 
Shaded value indicates a larget ors,m-specifc hazard index or chemical-specific hazard quotient that exceeds !lie US EPA threshold hazard index value of I, indicating !hat there is an 

increased liklihood of adverse effects lo this target organ/system. 
Shaded value indicates an excess lifetime cancer risk that exceeds the upper-bound of the US EPA cancer risk ranAC (IxlO.fi to lxJO'"') 
NA- No toxicity data 
NOAEL- No observable adverse effect level 
HQ- Hazard quotient 
HI. Hazard index 
- = No toxicity data 

q:\w9\aer' ' -":ns\aoc57\hhra-final\final-revision\risksum-A3-R.xls\A3-R-CR 

Nervous system 0.014 0.00000014 0.026 

Kidney O.ll 0.0000018 0.21 

Nervous system 0.012 0.00000012 0.023 

Liver o.oi8 O.o35 
Kidney . ,. -------

I I 
v.vvvu 

I 
. 

Skin 0.52 - 0.16 

0.5 0.0 0.2 

I J.~, I V.IJWIJUIS I I.I I~ 
,.,,.,,.,,.,., ., 3 

0.68 

0.7 

Total Hazard Index Across All Media and All Exposure Routes 3 

Total (Skin) HI"" I 

Total (Nervous system} HI"' I 0.1 j 
Total (Liver] HI"" I O.I I 

Total !Kidney] HI .. IJt8~Wl&¾t\) 

Total fNOAELI HI - I 0.01 [ 
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Table 0-1.1 
Exposure Parameters for Re~resentative Wildlife Species 

AO 57 

Remedial Investigation Report 
Devens, Massachusetts 

Representative Wildlife Body Reported Diet Assumed Diet for Food Ingestion Water Exposure Home 
Species Weight Exposure Assessment Rate (kg/day) Intake Rate Duration Range 

(kg) (% of diet) (f /day) (acres) 

White-footed mouse 0.040 [al Seeds and some insects [a] 88% Plants 0.0049 [bl 0.0055 [cl 1 0.147 [dl 
'feromyscus leucopus) 10% Invertebrates 

2% Soil [al 

Short-tailed shrew 0.017 [al Earthworms, slugs, snails, 78% Invertebrates 0.0024 [bl 0.0025 [cl 1 0.96 ± 
f/3/arina brevicauda) fungi, insects, and 12% Plants 0.09 [al 

vegetation [b) 10% Soil [gl 

Muskrat 1.27 [el Cattails, reeds, pondweeds, 80% Plants 0.084 [bl 0.12 [cl 1 0.20 [hl 
(Ondatra zibethicus) bulrushes, water lillies, fresh- 10% Invertebrates 

water clams, and other small 10% Sediment [gl 
aquatic animals [f] 

American robin 0.077 [il Fruits and invertebrates U]. 57% Plants 0.011 [ll 0.011 [ml 0.75 [vl 0.48 [nl 
(lurdus migratorius) 33% Invertebrates 

10% Soil [kl 

Mallard 1.134 [ol Primarily aquatic plants in 97% Plants 0.063 [ll 0.064 [ml 1 235 [Pl 
'4nas p/atyrhynchos) winter. Breeding females 1 % Invertebrates 

eat grasses, rice, insects, 2% Sediment [kl 
gastropods, insects, "•, 

crustaceans, and annelids 
[al 

Red fox 4.69 [qi Small mammals, birds, and 57% Small mammals 0.24 [bl 0.40 !cl 1 1,727 ± 
{ Vu!pes vu/pes) invertebrates, as well as 20% Invertebrates 339 lal 

berries and other fruits. (al 10% Small birds 
10% Plants 
3% Soil la] 

See notes at end of table 



Table 0-1.1 
Exposure Parameters for Re~resentative Wildlife Species 

AO 57 

Remedial Investigation Report 
Devens, Massachusetts 

Representative Wildlife Body Reported Diet Assumed Diet for Food Ingestion Water Exposure Home 
Species Weight Exposure Assessment Rate (kg/day) Intake Rate Duration Range 

(kg) (% of diet) (I /day) (acres) 

Raccoon 3.99 [rl Mostly fleshy fruits, nuts Sediment Exgosures: 0.214 [bl 0.344 [cl 1 385 [sl 
(Procyon /otor) acorns, corn; also frogs, 91% Crayfish and other 

crayfish, and insects [a] aquatic invertebrates 
9% Sediment [kl 
Floodelain Exgosures: 
56% Plants 
14% Invertebrates 
19% Mammals 
2% Birds 
9% Soil [kl 

Barred owl 0.72 [tl Mice (staple) and other 80% Small mammals 0.047 [ll 0.047 [ml 1 565 [fl 
(Strix varia) small mammals, frogs, 12% Small birds 

birds, insects, crayfish, [fl 3% Invertebrates 
5% Soil [gl 

Great blue heron 2.23 .± Mostly fish; some 98% Fish and aquatic 0.401 [ll 0.101 [ml 0.5 [vl 1.5 [ul 
{ltrdea herodias) 0.76 [al amphibians, crustaceans, invertebrates 

and birds (a] 2% Sediment [gl 

See notes at end of table 



Representative Wildlife 
Species 

References: 

Body 
Weight 

(kg) 

Table 0-1.1 
Exposure Parameters for Representative Wildlife Species 

AOC 57 

Reported Diet 

Remedial Investigation Report 
Devens! Massachusetts 

Assumed Diet for 
Exposure Assessment 

(% of diet) 

Food Ingestion 
Rate (kg/day) 

Water 
Intake Rate 

(I Lday) 

Exposure 
Duration 

Home 
Range 
{acres) 

[a] Wildlife Exposure Factors Handbook (USEPA, 1993a). Values for the cotton mouse and deer mouse are used for the white-footed mouse when not available. Mean 
of means reported for male and female shrews in summer and fall. 

[b] Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0687 x Wt'·'" (kg) (USEPA, 1993a). 
[c] Calculated using the mammal equation based on body weight (Wt.) in kg. Water ingestion (I/day) = 0.099 x Wt'·" (kg) (USEPA, 1993a). 
[d] Average for male and female deer mice, Virginia/mixed deciduous forest (USEPA, 1993a). 
[e] Average of male and female muskrat body weights during winter in Tennessee (USEPA, 1993a). 
[f] DeGraaf & Rudis (1986). 
[g] Estimated soil ingestion. 
[h] Average of mean home range values for muskrats in early and late summer in Ontario Bay (USEPA, 1993a). 
[i] Mean year.round value for male and female robins in Pennsylvania (USEPA, 1993a). 
U] Average year-round values for robins in the eastern United States {USEPA, 1993a). 
[k] The sediment ingestion for raccoons and mallards were estimated to be the same as their estimated soil ingestion. The soil ingestion rate for the robin was assumed 

to be the same as for American woodcocks, which ingest higher percentages of soil because of their relatively high dietary composition of earthworms (USEPA 

1993a). 
[I] Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582 x Wt'·'" (kg) (USEPA, 1993a). 
[m] Calculated using the bird equation based on body weight (Wt.) in kg. Water ingestion (I/day) = 0.059 x Wt

0
•
57 

(kg) (USEPA, 1993a). 
[n] Average of mean home range values provided for robins feeding nestlings and fledglings {USEPA, 1993a). 
[o] Average of mean body weights for male and female mallards throughout North America (USEPA, 1993a). 
[p] Average of male and female mallard home ranges in Minnesota wetlands and rivers {USEPA, 1993a). 
[q] Average of adult male and female foxes in spring (USEPA, 1993a). 
[r] Median of mean weights for male and female raccoons in Alabama (USEPA, 1993a). 
[s] Average of adult male and female raccoons from May to December (USEPA, 1993a). 
[t] Midpoint of average for male and female owls {Terres, 1987). 
[u] Size of heron feeding territory in summer (USEPA, 1993a). 
[v] The exposure durations for the robin and heron are less than 1 due to decreased foraging capabilities (i.e., robins increase their berry consumption and decrease their 

earthworm consumption in the winter) and/or migration during winter (I.e., inability of heron to forage in stream during frozen wintertime conditions). 

Notes: 
g = grams 
kJ;! = kilograms 

kg/day = kilograms per day 
f /day = liters pe_r day 

% = percent NA = not applicable 



Analyle logK= 

INORGANICS 
Aluminum NA 
Antimony NA 
Arsenic NA 
Beryllium NA 
Barium NA 
Cadmium NA 
Chromium NA 
Cobalt NA 
Copper NA 
Lead NA 
Manganese NA 
Mercury NA 
Nickel NA 
Selenium NA 
Vanadium NA 
Zinc NA 

PESTICIDES/PCBs 
4,4'-DDD 6 
4,4'-DDE 5.7 
4,4'-DDT 6.4 
Aroclor-1242 4.1 [ai] 
Aroclor-1260 7.1 [ai] 
alpha-Chlordane 5.5 
gamma-Chlordane 5.5 
Dieldrin 4.6 

SEMIVOIA TILES 
1,2-Dichlorobenzene 3.4 
1,4-Dichlorobenzene 3.5 
2-Methylnaphthalene -1.9 
Acenaphthylene 4.1 
Benzo(b )fluoranthene 6.1 
Benzo(k)fluoranthene 6.1 
Bis(2-ethylhexyl)phthalate 5.1 
Chrysene 5.7 
Dibenzofuran 4.1 
Di-n-butylphthalate 5.2 
Fluoranthene 4.95 [ap] 
Naphthalene 3.6 
Phenanthrene 4.5 
Pyrene 5.3 

VOIATILES 
1,2-Dichloroethylenes 2.0 
1,1,1-Trichloroethane 2.5 
Acetone -0.24 
Benzene 2.1 
Carbon disulfide 2.2 
Chlorobenzene 2.8 
Chlorofonn 2.0 
Ethylbenzene 3.2 
Methylene chloride 1.3 
Tetrachloroethylenc 3.4 
Toluene 2.79 
Trichloroethylene 2.4 
Trichlorofluoromethane 2.5 
Xvlenes 3.2 

NO1ES: 

Table 0-1.2 
Summary of Bioaccum ulation and Bioconcentration Data 

AOC57 

Remedial Investigation Report 
evens assac use D M h tt s 

Bioaccumulation 
Factor ral 

[b] Terrestrial ,J Terrestrial !Mammal [e]I 
lnvcrtebrate Jc Plant [dJ 

Bird [f] 
I 

Aquatic [g] \ 
Invertebrate i 

7.5E-02 [h] 8.0E-04 [i] 7.5E-02 Li] 7.5E-02 7.5E-02 
5.0E-02 [h] 4.0E-02 [i] 5.0E-02 Li] 5.0E-02 [m] 
6.6E-03 [n] 3.0E-01 [o] !.0E-01 Li] 6.0E-03 6.6E-03 
5.0E-02 [h] 2.0E-03 [i] 5.0E-02 Li] 5.0E-02 [m] 
7.5E-03 [h] 3.0E-02 [i] 7.5E-03 Li] 7.SE-03 7.5E-03 
1.4E+OO [q] 3.3E+0l [r] 2.lE+OO Lil 3.SE-01 [s] !.4E+OO 
!.6E-01 [p] !.5E-03 [i] 2.SE-01 Li] 2.SE-01 !.6E-0l 
!.0E+OO [h] 4.0E-03 [i] !.0E+OO Li] !.0E+OO !.0E+OO 
!.6E-01 [t] 7.SE-01 [u] 6.0E-01 [r] 6.0E-01 !.6E-01 
7.SE-02 [v] 9.0E-03 [i] 1.5E-02 Li] !.5E-02 7.SE-02 
2.0E-02 [h] 5.0E-02 [i] 2.0E-02 Lil 2.0E-02 2.0E-02 
6.SE-02 [x] !.SE-01 [i] !.0E-02 [y] 2.3E+OO !.7E+0l [z] 
2.3E-0l [aa] !.2E-02 [i] 3.0E-01 U] 3.0E-01 2.3E-01 
7.6E-01 [n] 9.0E-03 [ab] 7.SE-01 Li] 5.!E-01 [ac] 7.6E-01 
!.3E-01 [h] 1.rn-m ~I !.2E-0l Li] !.2E-01 !.3E-01 
!.SE+OO [t] 6.!E-01 [r] 2.!E+OO Lil 2.!E+OO !.SE+OO 

3.3E+OO [ad] !.0E-02 [ae] !.2E+OO [af] 2.9E+OO [ag] 2.!E+0l [ah] 
!.7E+OO [ad] !.0E-02 [ae] !.2E+OO [af] 2.9E+OO [ag] 2.!E+OO [ah] 
5.7E-01 [adj !.0E-02 [ae] !.2E+OO [af] 2.9E+OO [ag] 2.!E+OO [ah] 
5.SE+OO [t] !.2E-01 [aj] 3.SE+OO [ak] 3.2E-01 [al] 5.SE+OO [t] 
5.SE+OO [t] !.2E-01 [aj] 3.SE+OO [ak] 3.2E-01 [al] 5.8E+OO [t] 
!.6E+OO [ar] 5.!E-03 5.5E-0l [as] !.SE+OO [at] [m] 
!.6E+OO [au] 5.!E-03 5.5E-01 [as] !.8E+OO [at] [m] 
5.5E+OO [am] l.7E-02 1.5E+OO [an] 4.4E-01 [ao] 5.5E+OO [am] 

3.5 5.0E-02 7.3E-02 l.5E-01 l.5E-01 5.0E-02 
3.5 5.0E-02 7.3E-02 l.5E-01 l.5E-01 5.0E-02 
4.3 5.0E-02 2.5E-02 1.5E-0l 1.5E-01 5.0E-02 
4.3 5.0E-02 2.SE-02 1.5E-01 l.5E-0l [m] 
4.3 [m] [m] [m] [m] 5.0E-02 
4.3 5.0E-02 2.5E-02 l.5E-01 !.5E-01 5.0E-02 
5.2 5.0E-02 7.6E-03 2.4E-01 2.4E-01 5.0E-02 
4.3 5.0E-02 2.5E-02 l.5E-01 l.5E-01 5.0E-02 
4.1 5.0E-02 3.3E-02 1.SE-01 l.5E-01 5.0E-02 
5.2 5.0E-02 7.6E-03 2.4E-01 2.4E-01 5.0E-02 
4.3 5.0E-02 2.5E-02 !.5E-01 !.5E-01 5.0E-02 
4.3 5.0E-02 2.5E-02 l.5E-01 !.5E-01 5.0E-02 
4.3 5.0E-02 2.5E-02 l.5E-01 l.5E-01 5.0E-02 
4.3 5.0E-02 2.SE-02 1.5E-01 l.5E-01 5.0E-02 

NA NA NA NA NA 
NA NA NA NA [m] 
NA NA NA NA NA 
[m] [m] [m] [m] NA 
[m] [m] [m] [m] [m] 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

I Bioconcentratior 
1 Factor raJ ... -

Aquatic Fish 
Plant -·-

6.0E-03 [k] 9.5E+0l [l] 
[m] [m] 

3.0E-01 [o] 2.8E+02 [p] 
[m] [m] 

2.SE-02 [k] 4.0E+OO [p] 
4.!E-01 [k] 3.2E+02 [l] 
6.3E-03 [k] 2.0E+02 
9.3E-03 [k] [m] 
6.0E-02 [k] 3.4E+02 [l] 
5.6E-02 [w] !.5E+02 [l] 
!.3E-01 [k] !.7E+03 [l] 
2.4E-0l [k] 6.3E+04 [p] 
l.4E-02 [w] [m] 
!.6E-01 [k] 8.3E+OO [p] 
1.IE-03 [i] !.0E-02 [p] 
9.2E-01 [k] 2.3E+02 [l] 

!.0E-02 [ae [m] 
!.0E-02 [ae [m] 
!.0E-02 [ae [m] 
!.2E-01 [aj] [m] 
!.2E-01 [aj] [m] 

[m] [m] 
[m] [m] 

!.7E-02 [m] 

7.3E-02 [m] 
7.3E-02 [m] 
2.5E-02 [m] 

[m] [m] 
2.5E-02 [m] 
2.5E-02 [m] 
7.6E-03 3.1E+02 [p] 
2.5E-02 [m] 
3.3E-02 [m] 
7.6E-03 [m] 
2.5E-02 [m] 
2.5E-02 [m] 
2.5E-02 3.2E+02 [aq] 
2.5E-02 [m] 

NA NA 
[m] [m] 
NA NA 
NA [m] 
[m] NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

[aJ Units for bioaccumulation factors (BAFs) are mg/kg fresh wt tissue over mg/kg dry wt soil for terrestrial invertebrates and plants, mg/kg fresh wt. tissue 
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Table 0-1.2 
Summary of Bioaccumulation and Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens Massachusetts .. 

Bioaccumulation I Bioconcentratior 
Factor ral ; Factor fal 

Analytc logK •• [b] Terrestrial ! Terrestrial j Milmmal [ell Bird(!] I Aquatic (g] j Aquatic I Fish 
Invertebrate rel Plant rdl Invertebrate Plant 

over mg/kg fresh wt. food for small mammals and small birds, and mg/kg fresh wt. tissue over mg/kg fresh wt. sediment for aquatic plants and orgamsms. 
No BAFs were calculated for VOAs since available evidence suggests that these analytes do not bioaccumulate. Units for bioconcentration factors (BCFs) 
are µg/kg fresh wt. tissue over J1f,/L water. BCFs are presented for only those analytes that are selected as surface water CPCs. 

[b] From Superfund Chemical Data Matrix (USEPA, 1993) unless otherwise noted. Log K
0
ws for classes of semivolatilecompounds were 

averaged to provide an average BAFvalue. Compounds were grouped accordingly: PAHs (4.3), phthalates (5.2), dibenzofuran (4.1), and 
dichlorobenzenes (3.5). 

[c] Average of earthwonn BAFs for SVOC'.s (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80%water, 
unless otherwise noted. When no earthwonn data were available, the BAF for small mammals was used as a surrogate. 

[d] Plant BAF calclulated using the following equation presented by Travis and Anns (1988) unless otherwise noted: 
log (Plant Uptake Factor)=l.588-0.578 (logKow). Converted from dry weight to wet weight plant concentration assuming 80% water content. 

[e] Calculated using the following equation in Travis and Arms (1988) for semivolatile organicanalytes with log K,,ws >5: 
log B1F (biotransfer factor) = log K,,w - 7.6; result multiplied by average ingestion rates for non-lactating and lactating test animals 
to convert from B1Fs to BAFs, and divided by a factor of 0.2 to convert from dry feed to fresh feed. There is an uncertainty involved in using 

this equation for PAHs because this study did not use any PAHs in the regression analysis. BAFs for analyteswith log K
0
ws 

<5 are assumed to be 0.15 because they are unlikely to bioaccumulate in animal tissue (Maughan, 1993). 
[f] Bioaccumulation data are generally lacking for avians. When no bird data were available, the BAF for small mammals was used as a surrogate. 
[g] Used to represent bioaccumulation from sediment to fish and aquatic invertebrates. Sediment BAFs are presented for only those analytes that were 

selected as sediment CPCs. When no aquatic BAF data were available, the BAF for terrestrial inverebrateswas used as a surrogate. 
[h] Prey-specific value not available; value shown is small mammal BAF for this chemical. 
[i] Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80%water composition of plants. 
li] Value derived from biotransfer factors (B1Fs), presented in Baes et al. (1984) for uptake into cattle. B1F converted to BAF by 

multiplying by food ingestion rate of 50 kg/day wet weight. 
[k] Aquatic plant BAFs derived from an uptake study (Cherry & Guthrie, 1979) with two sedge species, Andropogon virginicus and Cyperus retrofmctus, 

that were exposed to contaminated sediment. Values were converted from dry weight plant tissue to wet weight by applying a factor of 0.2 
(assuming plants are 80% water). 

[1] Geometric mean of BCFs obtained from AQUIRE(1994) andAWQC documents (calculated in Appendix 0, Table 0-1.4). 
[m] This receptor group is not likely to be exposed to this CPC. Receptor exposures to analytes detected in surface soil include terrestrial 

invertebrates, terrestrial plants, mammals, and birds. Receptor exposures to analytes detected in surface water and sediment include 
aquatic organisms, aquatic plants, small fish, semi-aquatic mammals, and semi-aquatic birds. 

[n] Average of values for industrial soils from Beyer and Cromatie (1987) multiplied by 0.2 to represent 80%water composition in earthworms. 
[o] Average ofBAFvalucs reported from Wang et al. (1984). Sheppard et al. (1985), and Merry et al. (1986). 
[p] From Barnthouse et a/. (1988). 
{qJ Mean of values reported for soil invertebrates in MacFadyen (1980) converted from dry weight to wet weight. 
[r] Mammal value for copper and plant value for cadmium from Levine et al., 1989. 
{s] Based on accumulation of cadmium in kidneys of European quail in Pimentel et al. (1984). 
{t] BCF for earthwonns from Diercxsens et al. (1985). 
[u] Median of values reported from Levine et al. (1989). 
[v] Geometric mean of BAFvalues (fresh wt./drywts) for worms and woodlice (USEPA, 1985). Fresh weight tissue concentrations calculated 

assuming 80% body water content. 
[w] Values for lead and nickel from Mudroch & Capobianco (1979) represent an average of BAFs from sediment in several lakes, rivers, and bays into water lilies. 

Values converted from dry weight plant tissue to wet weight by applying a factor of 0.2 (assuming plants are 80%water). 
[x} Uptake value (fresh wt./drywt.) for earthwonns from USEPA (1985) sludge document. Fresh weight tissue concentrations calculated assuming 80% body water 
[y] USEPA, 1985. 
[z] Based on the ranges of mercury concentrations in sediment and macroinvertebrates in an eight lake ecosystem in Sweden. Sediment concentrations 

ranged from 0.05 to 0.3 µgig dry weight (mid point= 0.18 µgig) and macroinvertebrate concentrations ranged from 0.02 to 6 µgig dry weight (mid point 
= 3.01 µgig). Based on these midpoints, a bioaccumulation factor of 16.7was obtained. 

[aa] Value from nickel sludge document (USEPA, 1985) multiplied by 0.2 to represent 80%water composition of earthworms. 
[ab] Based on reported ratio of selenium in plant tissue and iron fly ash amended soil (Stoewsand et. al., 1978). 
[ac] Based on average of reported ratio of selenium in diet to liver, kidney, and breast tissue of chickens (Eisler, 1985). 
[ad] Geometric means of 4,4'-DDT[Davis (1968), Davis & Harrison (1966), Wheatley & Hardman (1968), Bailey et al. (1970), Cramp 

& Olney (1967), and Beyer & Gish (1980)], 4,4'-DDE [Davis (1968), Dav~ & Harrison (1966), Cramp & Olney (1967), Collett 
& Harrison (1968), Hunt & Sacho (1969), and Gish (1970)], and 4,4-DDD [Barker (1958), Davis (1968), Davis &Harrison (1966), 
Cramp & Olney (1967), Collett & Harrison (1968), Wheatley & Hardman (1968), Hunt & Sacho (1969), Bailey et al. (1970), Dimond 
et al. (1970), Gish (1970), and Beyer & Gish (1980)] reported for earthworms. Dry soil concentrations calculated assuming 10% 
moisture content in sandy-loam soils (Donahue et al., 1977). 

[ae] Geometric mean of 4,4'-DDT, 4,4'-DDD, and 4,4'-DDEBAFs (fresh wt/dry wt) reported for roots (carrot, potato, sugar beet), 
grains ( com, oats), and legumes (alfalfa) derived from USEPA (1985b) converted from dry weight to wet-weight per values provided 
by Suter (1993). 

[af] BAF for shrews and voles calculated using measured concentrations of DDTR in stomach content and in whole body (Forsyth & 
Petrie, 1984). 

[ag] Whole-body pheasant BAF for 4,4'-DDTpresented in USEPA (1985b); derived from Kenaga (1973). 
[ah] Amphipod to sediment mean biomagnification factor for total DDT in Lake Michigan and Lake Ontario (Evans et al., 1991). 
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Table 0-1.2 
Summary of Bioaccumulation and Bioconcentration Data 

AOC57 

i 

Remedial Investigation Report 
Devens Massachusetts 

Bioaccumulation I Bioconcentratim 
Factor ral , Factor fal 

Analytc log K.. [b) i Terrestrial I Terrestrial •1 Mammal [e]I Bird[() I Aquatic [g) I Aqualic I Fish 
i Invertebrate rel PJal)_!....@l_,'=--~~--·-'-1 ____ -'--'I"n"v"c""r"te,,b,,r~a~•e~_, •'-~P,._,,la,,n,,t~~------~ 

[ai] USEPA (1990a) Basics of Pump-and-Treat Ground-Water Remediation Technology 
[aj] Arthmetic mean BAF for corn, leaves, carrots, beets, sugarbeets, radishes, and soybeans (tops, roots, and whole plants) from USEPA (1985a) and Webber eta I. 
[ak] BAF calculated from discussion in Eisler (1986) stating thatArcdor 1254 residues in subcutaneous fat of adult minks were up to 38 times 

dietary levels. Converted to whole body concentrations assuming 10% lipid content. 
[al] BAF calculated from data presented in Eisler, 1986. Kestrels fed 33 mg PCB/kg diet for 62-69 days accumulated 107 mg PCB/kg lipid weight in muscle 

Assuming muscle is 10%1ipid content, the muscle concentration is about 10.7 mg/kg. 
[am] Geometric mean of reported BAFs for earthworms (Edwards & Thompson, 1973). Values provided by Gish (1970) were converted from dry weight to wet 

weight by multiplying by a conversion factor of 0.2 assuming 80%watercontent. 
[an) BAF calculated from data presented by Potter et al (1974). Based on an average dieldrin concentration in ccm muscle and fat of 0.17 mg/kg (dry weight) and a 

dieldrin concentration of 0.11 mg/kg in the diet (dryweight). 
[ao] Jeffries and Davis (1968). 
[ap] USEPA (1992), Dermal Exposure Guidance. 
[aq] BCFs for PAHs obtained from Eisler (1987). 
[ar] Value for gamma-chlordane used as a surrogate. 
[as] BAF calculated from data presented in Eisler, 1990. Rats fed 20 mg/kg diet technical chlordane (equivalent to 3.6 mg/kg diet cis- and 

trans-chlordane) for 350 days accumulated 20 mg/kg in lipids. Assuming 10% lipid content, the whole body concentration is 
about 2 mg/kg. 

[at] BAF calculated from data presented in Eisler, 1990. Red-winged blackbirds fed 10 mg/kg diet technical chlordane (equivalent to 1.8 
mg/kg dietcis- and trans- chlordane) for 84 days accumulated 1.8 mg/kg wet weight whole body residue. 

[au] Geometric mean of reported BAFs for earthworms (Gish, 1970) converted from dry weight to wet weight assuming 80%water 
composition of earthwonns. 

NA= Not available 
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Site ID 

Control 

51D-95-05X 

51D-95-06X 

57D-95-08X 

Table 0-1.3 
Summary of Oligochactc Bioaccumulation Factors and 
Summary of Crayfish and Fish Tissue Concentrations 

AOC57 

Remedial Investigation Report 
Devens Massachusetts 

Sediment Data Oligochaete Data Oligochaetc 

I Analytc 1 (µgig dry weight) (µgig wet weight) Bioaccumulation 
Factors 2 

4,4'-DDD NA ND 0,00B+00 
4,4'-DDB NA ND 0,00B+00 
4,4'-DDT NA ND 0.00B+00 
Atdrin3 NA 0.0397 NA 
Aroclor -1260 NA ND 0.00E+00 
Dieldrin NA ND 0.00B+00 
% Lipids NA 2.0 NA 

4,4'-DDD 0.0258 ND 0,00B+00 
4,4'-DDB ND ND 0.00E+00 
4,4'-DDT 0.0363 ND 0.00E+00 
Aldrin3 ND ND NA 
Aroclor-1260 0.301 ND 0.00E+00 
Dieldrin 0.0183 ND 0.00E+00 
% Lipids NA 1.5 NA 

4,4'-DDD 0.44 ND 0,00B+00 
4,4'-DDE 0.162 ND 0.00E+00 
4,4'-DDT 0.0159 ND 0.00E+00 
Aldrin3 ND 0.0166 NA 
Aroclor-1260 ND ND 0.00E+00 
Dieldrin ND ND 0.00B+00 
% Lipids NA 1.3 NA 

4,4'-DDD 0.49 ND 0.00B+00 
4,4'-DDE 0.18 ND 0.00E+00 
4,4'-DDT 0.12 ND 0.00E+00 
Aldrin3 ND 0.0216 NA 
Aroclor-1260 ND ND 0.00E+00 
Dieldrin ND ND 0.00E+00 
%Li ... ids NA 0.5 NA 

Station 1 Pickerels 
Anal te • wet wei ht wet wei ht 

% Lipids 
4,4'-DDD 
4,4'-DDE 
Aroclor-1260 
alpha-Chlordane 
gamma-Chlordane 
Dieldrin 
He tachlor 

Analvte 5 

4,4'-DDD 
4,4'-DDE 
Aroclor-1260 
Dieldrin 

NOTES: 

I 

1.1 
<0.001 <0.001 <0.001 
<0.001 <0.001 0.00291 

0.263 <0.02 <0.02 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 0.00116 

Average Crayfish Tissue Concentration (µgig) for 
Muskrat. Mallard. and Raccoon B-osures 6 

0 
0.00413 

0.0733 
0 

1 Only those analytes that were detected in oligochaete tissue are presented. 

I 

1.8 
<0.001 0.0809 
0.0126 0.0754 
<0.02 0.0472 

<0.001 0.00523 
<0.001 0.00232 
<0.001 <0.001 
<0.001 <0,001 

Average Fish Tissue Concentration (µ.gig) 
for Great blue heron B-osures 6 

0.0552 
0,0534 

0.154 
0.00217 

2 Units for BAFs are equal to mg/kg wet weight tissue over mg/kg dry weight sedimenL All BAFs are assumed to be zero because none of the CPCs 
were detected in oligochaete tissue. 

3 The tissue results for aldrin are listed; however, aldrin was not detected in any AOC 57 sediments and was not evaluated in the 
AOC 57 BRA. Tissue concentrations of aldrin may be attributable to spike contamination in the analytical equipment at the laboratory. 

4 Only those analytes that were detected in crayfish or fish tissue are presented. 
s Only those analytes that were detected in sediments and retained as CPCs are presented. 

1.8 
0.0295 
0.0313 

0.26 
<0.001 
<0.001 

0.00383 
0.00224 

6 Average tissue concentrations use 1/2 the detection limit for non-detects, unless an analyte was not detected at all in which case a tissue concentration 
of zero was used, 

NA= Not available,not applicable 
ND = Not detected 
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Chemical Name Species 

Inorganics 
Aluminum Salvelinus fontinalis; Brook trout 
Aluminum chloride Unio pictorum; Mussel; 

Cadmium Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina-platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-greenalgae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-greenalgae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-greenalgae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
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Age 

Table 0-1.4 
Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Exposure Concentration 

'""'" 

0.2 grams, 30 days 56 days 268 
9.4 (7.7-10.18) cm 3weeks 166.8 to 414.3 

NR 12 hours 100 
NR 24 hours 100 
NR 36 hours 100 
NR 48 hours 100 
NR 12 hours 500 
NR 24 hours 500 
NR 36 hours 500 
NR 48 hours 500 
NR 12hours 1000 
NR 24 hours 1000 
NR 36 hours 1000 
NR 48 hours 1000 
NR 12hours 5000 
NR 24 hours 5000 
NR 36 hours 5000 
NR 48 hours 5000 
NR 12hours 10000 
NR 24hours 10000 
NR 36 hours 10000 
NR 48 hours 10000 
NR 12 hours 100 
NR 24hours 100 
NR 36 hours 100 
NR 48 hours 100 
NR 12hours 500 
NR 24 hours 500 
NR 36 hours 500 
NR 48 hours 500 
NR 12 hours 1000 
NR 24 hours 1000 
NR 36 hours 1000 
NR 48 hours 1000 
NR 12 hours 5000 
NR 24 hours 5000 

1 

Year 
BCF ln(BCF) Reference of 

Pub!. 

36 3.583518938 AQUIRE, 1994 91 
250 5.521460917 AQUIRE, 1994 90 

9$ =~ -~omeu:ic_){ean BCF ror·Ai.umuium 
14.61 2.681706225 AQUIRE, 1994 86 

18.3 2.906901059 AQUIRE, 1994 86 
18 2.890371757 AQUIRE, 1994 86 

16.1 2.778819272 AQUIRE, 1994 86 
7.81 2.055404963 AQUIRE, 1994 86 
8.77 2.171336806 AQUIRE, 1994 86 
8.56 2.147100190 AQUIRE, 1994 86 
7.42 2.004179057 AQUIRE, 1994 86 
6.22 1.827769906 AQUJRE, 1994 86 
7.04 1.951608170 AQUIRE, 1994 86 
7.14 1.965712776 AQUIRE, 1994 86 
6.77 1.912501086 AQUIRE, 1994 86 
3.06 1.118414916 AQUIRE, 1994 86 
2.79 1.026041595 AQUIRE, 1994 86 
2.63 0.966983846 AQUIRE, 1994 86 
2.1 0.741937344 AQUIRE, 1994 86 

2.42 0.883767540 AQUJRE, 1994 86 
1.85 0.615185639 AQUJRE, 1994 86 
1.69 0.524728528 AQUIRE, 1994 86 
1.55 0.438254930 AQUIRE, 1994 86 

16.76 2.818995095 AQUIRE, 1994 86 
14.02 2.640484881 AQUIRE, 1994 86 
13.04 2.568021556 AQUIRE, 1994 86 
13.41 2.596000697 AQUIRE, 1994 86 
8.56 2.147100190 AQUIRE, 1994 86 
7.64 2.033397603 AQUJRE, 1994 86 
7.36 1.996059932 AQUIRE, 1994 86 
6.5 1.871802176 AQUIRE, 1994 86 

6.13 1.813194749 AQUIRE, 1994 86 
6 1.791759469 AQUIRE, 1994 86 

6.16 1.818076777 AQUIRE, 1994 86 
4.13 1.418277407 AQUIRE, 1994 86 
3.38 1.217875709 AQUIRE, 1994 86 
3.08 1.124929597 AQUIRE, 1994 86 
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Chemical Name 

Cadmium (cont.) 

Copper 

Species 

Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensisl Blue-green algae 

Oncorhynchus mykiss; Rainbow trout 
Coregonus clupeaformis; Lake whitefish 
Cladoceran 
Crayfish 
Stone.fly 
Mayfly 
Ma· 

Dragonfly 
Dragonfly 
Dragonfly 
Dragonfly 

Caddislly 
Beetle 
Beetle 

Midge 
Midge 
Biting midge 
Biting midge 

Snail 

Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spindina platensis; Blue-greenalgae; 
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Age 

Table 0-1.4 
Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Exposure Concentration 

NR 
NR 
NR 
NR 
NR 
NR 

36 hours 
48 hours 
12hours 
24 hours 
36 hours 
48 hours 

Average ln(BCF 

'""" ., 
500J 
500) 

10000 
10000 
10000 
10000 

46.21 grams 
26.63 grams 

72days 
72 days 

Average ln(BCF) for Ma· 

Average ln(BCF) for Dragonfly = 

Average ln(BCF) for Bettle = 

Average ln(BCF) for Midge = 

NR 12hours 100 
NR 24hours 100 
NR 36 hours 100 
NR 48 hours 100 
NR 12hours 500 
NR 24 hours 500 
NR 36 hours 500 
NR 48 hours 500 

.? 

BCF 

3.03 
2.63 
2.63 
2.31 
2.21 
2.2 

e = 
55 

42.1 
320 
184 
373 

1,630 
3,520 

736 
680 

1,300 
928 

4,190 
164 
260 

2,220 
1,830 

936 
662 

1,150 

36.65 
39.51 
31.2 

25.38 
12.5 

17 
12.7 
11.4 

ln(BCF) 

1.108562619 
0.966983846 
0.966983846 
0.837247524 
0.792992515 
0.788457360 

1.67 
4.007333185 
3.740047740 
5.768320995 
5.214935757 
5.921578419 
7.396335293 
8.166216268 

7.78 
6.601230118 
6.522092798 
7.170119543 
6.833031732 

6.78 
8.340456012 
5.099866427 
5.560681631 

5.33 
7.705262474 
7.512071245 
6.841615476 
6.495265555 

7.14 

Reference 

AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 

AQUIRE, 1994 
AQUIRE, 1994 

USEPA, 1980 
USEPA, 1980 
USEPA, 1980 
USEPA, 1980 
USEPA, 1980 

USEPA, 1980 
USEPA, 1980 
USEPA, 1980 
USEPA, 1980 

USEPA, 1980 
USEPA, 1980 
USEPA, 1980 

USEPA, 1980 
USEPA, 1980 
USEPA, 1980 
USEPA, 1980 

7.467371066 USEPA, 1980 

Year 
of 

Pub!. 
86 
86 
86 
86 
86 
86 

89 
89 

319 = GeoinetricMean:BCFforCad#)I~lii 
3.601413428 AQUIRE, 1994 86 
3.676553804 AQUIRE, 1994 86 
3.440418094 AQUIRE, 1994 86 
3.233961462 AQUIRE, 1994 86 
2.525728644 AQUIRE, 1994 86 
2.833213344 AQUIRE, 1994 86 
2.541601993 AQUIRE, 1994 86 
2.433613355 AQUIRE, 1994 86 
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Chemical Name 

Copper ( cont) 

Lead 

Species 

Spirulina platensis; Blue-greenalgae; 
Spirulina platensis; Blue-greenalgae; 
Spirulina platensis; Blue-greenalgae; 
Spirulina platensis; Blue-greenalgae; 
Spirulina platensis; Blue-greenalgae; 
Spirulina platensis; Blue-greenalgae; 
Spirulina'platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulim platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 
Spirulina platensis; Blue-green algae; 

Asiatic clam 
Cladoceran 
Stonefly 

Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 

P:\w9 _govt\anny\ftdix\f t ta \app _ tox\&F 

Age 

Table 0-1.4 
Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Exposure Concentration 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

12hours 
24 hours 
36 hours 
48 hours 
12hours 
24 hours 
36 hours 
48 hours 
12 hours 
24hours 
36 hours 
48 hours 
12hours 
24 hours 
36 hours 
48 hours 
12 hours 
24 hours 
36 hours 
48 hours 
12hours 
24 hours 
36 hours 
48 hours 
12hours 
24hours 
36 hours 
48 hours 
12 hours 
24hours 
36 hours 
48 hours 

(no/I.\ 

1000 
1000 
1000 
1000 
5000 
5000 
5000 
5000 

10000 
10000 
10000 
10000 

100 
100 
100 
100 
500 
500 
500 
500 

1000 
1000 
1000 
1000 
5000 
5000 
5000 
5000 

Average Jn(BCF) fo£ Blue 

FINGERLING; 7.3-10 c 
FINGERLING; 7.3-l0c 

3weeks 
3weeks 

4.1 to88 
135 

3 

BCF 

8.13 
12.2 
9.53 
8.13 
2.6 

4.99 
4.27 
3.68 
1.46 
3.4 

3.07 
2.68 

28-31 
36.01 
35.39 
31.18 
9.37 

11.02 
12 

11.47 
5.76 
6.22 
7.81 
8.58 
1.93 
2.12 
2.45 
2.41 

1.2 
1.35 
1-49 
1.38 

e~ 
19,800 

471 
203 

1,400 
41.9 

ln(BCF) 

2.095560923 
2.501435951 
2.254444717 
2.095560923 
0.955511445 
1.607435909 
1.451613827 
1.302912752 
0.378436435 
1.223775431 
1.121677561 
0.985816794 
3343215099 
3.583796677 
3.566429294 
3.439776863 
2.237513096 
2.399711803 
2.484906649 
2.439734931 
1.750937474 
1.827769906 
2.0554-04963 
2.149433913 
0.657520002 
0.751416088 
0.896088024 
0.879626747 
0.182321556 
0.300104592 
0.39877612 

0.322083499 
1.95 

Reference 

AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 

9.893437216 USEPA, 1985a 
6.154858094 USEPA, 1985a 
5.313205979 USEPA, 1985a 

Year 
of 

Pub!. 
- -86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 

339 == GeomCtti(! M_ea:o. .B(:F J()t' _(;4)~r 
7.244227515 AQUIRE, 1994 
3.735285826 AQUIRE, 1994 

75 
75 
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Chemical Name Species 

Lead (cont.) 

Age 

Table 0-1.4 
Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Exposure Concentration 
fuafT \ 

Year 
BCF ln(BCF) Reference of 

Pub!. 
FINGERLING; 7.3-10 c 3 weeks 135 7.78 2.051556338 AQUIRE, 1994 75 
FINGERLING; 7-lOcrr 3weeks 4.3 160 5.075173815 AQUIRE, 1994 75 
FINGERLING; 7-lOcrr 3weeks 5.7 140 4.941642422 AQUIRE, 1994 75 
FINGERLING; 7-lOcrr 3weeks 12.5 73 4.290459441 AQUIRE, 1994 75 
FINGERLING; 7-lOcrr 3weeks 12.5 32 3.465735902 AQUIRE, 1994 75 
FINGERLING; 7-lOcrr 3weeks 12.5 24 3.178053830 AQUIRE, 1994 75 
FINGERLING; 7-l0crr 3weeks 12.5 48 3.871201010 AQUIRE, 1994 75 
FINGERLING; 7-l0crr 3weeks 12.5 160 5.075173815 AQUIRE, 1994 75 
FINGERLING; 7-l0crr 3weeks 12.5 16 2.772588722 AQUIRE, 1994 75 

SalveJintB fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
SalvelinUS fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis_!. Brook trout 

I Average ln(BCF) for Brook trout = 4.15 I 
Colisa fusciata; Giant gourami NR 8 hours 902 2.9 1.064710737 AQUJRE, 1994 
Colisa fusciata; Giant gourami NR 8 hours 902 0.8 -0.22314355 AQUIRE, 1994 
Colisa lasciata; Giant gourami NR 16 hours 0.860 3.4 1.223775431 
Colisa frlsciata; Giant goura.mi NR 16 hours 0.860 0.4 -0.91629073 

AQUIRE, 1994 
AQUIRE, 1994 

Colisa fusciata; Giant gourami NR 16 hours 0.860 1 0 AQUIRE, 1994 
Colisa fasciata; Giant gourami NR 24 hours 801 3.4 1.223775431 AQUIRE, 1994 
Colisa fasciata; Giant gourami NR 24 hours 801 0.3 -1.20397280 AQUIRE, 1994 
Colisa rasciata; Giant gourami NR 24 hours 801 I.I 0.095310179 AQUIRE, 1994 
Colisa fasciata; Giant gourami NR 5 days 1000 5 1.609437912 AQUJRE, 1994 
Colisa fusciata; Giant gourami NR 5 days 1000 0.5 -0.69314718 AQUIRE, 1994 
Colisa fasciata; Giant gourami NR 5 days 1000 3.9 1.360976553 AQUIRE, 1994 
Colisa fusciata; Giant gourami NR 10 days 701 6.9 1.931521411 AQUIRE, 1994 
Colisa lasciata; Giant gourami NR 10 days 701 0.7 -0.35667494 AQUIRE, 1994 
Colisa rasciata; Giant gourami NR 10 days 701 6.1 1.808288771 AQUIRE, 1994 
Colisa rasciata; Giant gourami NR 15 days 586 5.3 1.667706820 AQUIRE, 1994 
Colisa fusciata; Giant gourami NR 15 days 586 0.8 -0.22314355 AQUJRE, 1994 
Colisa fasciata; Giant gourami NR 15 days 586 5.7 1.740466174 AQUJRE, 1994 
Colisa fasciata; Giant gourami NR 20 days 621 7.2 1.974081026 AQUIRE, 1994 
Colisa fasciata; Giant gourami NR 20 days 621 0.7 -0.35667494 AQUIRE, 1994 
Colisa fasciata; Giant gourarni NR 20 days 621 6.5 1.871802176 AQUIRE, 1994 
Colisa fascia ta; Giant gourami NR 25 days 601 8 2.079441541 AQUIRE, 1994 
CoJisa fascia ta; Giant gourami NR 25 days 601 0.9 -0.10536051 AQUIRE, 1994 
Colisa fusciata; Giant gourami NR 25 days 601 7.1 1.960094784 AQUIRE, 1994 
Colisa fasciata; Giant gourami NR 8 hours 1799 0.9 -0.10536051 AQUIRE, 1994 
Colisafasciata; Giantgourami NR 8hours 1799 0.6 -0.51082562 AQUIRE, 1994 
Colisa fu.sciata; Giantgourami NR 8 hours 1799 0.8 -0.22314355 AQUIRE, 1994 
Colisa fu.sciata; Giant gourami NR 16 hours 1602 1.8 0.587786664 AQUIRE, 1994 
Colisa fasciata; Giant gourami NR 16 hours 1602 0.8 -0.22314355 AQUIRE, 1994 
Colisa fusciata; Giant gourami NR 16 hours 1602 1.8 0.587786664 AQUIRE, 1994 
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Chemical Name 

Lead (cont.) 

Species 

Colisa fascia ta; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fusciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fascia ta; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fus_ciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fas,ciata; Giant gourami 
Colisa fusciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant goutami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fascia ta; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fusciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fusciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fascia ta; Giant gourami 
Colisa fascia ta; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 
Colisa fasciata; Giant gourami 

P:\w9 _govl\army\f tdix\ft la \app _ tox\&F 

Age 

Table 0-1.4 
Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Exposure Concentration 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

24hours 
24 hours 
24 hours 

5 days 
5days 
5days 

10 clays 
10 clays 
10 clays 
15 clays 
15 clays 
15 clays 
20 clays 
20 clays 
20 clays 
25 clays 
25 clays 
25 clays 
8 hours 
8 hours 
8 hours 

16 hours 
16 hours 
16 hours 
24 hours 
24 hours 
24 hours 

5 days 
5 days 
5 days 

10 clays 
10 clays 
10 clays 
15 clays 
15 clays 
15 clays 
20 clays 
20 clays 
20 clays 

5 

/.,n/T, 

--1523 
1523 
1523 
1544 
1544 
1544 
1368 
1368 
1368 
1402 
1402 
1402 
1301 
1301 
1301 
1300 
1300 
1300 
4324 
4324 
4324 
4300 
4300 
4300 
4285 
4285 
4285 
4188 
4188 
4188 
4180 
4180 
4180 
4060 
4060 
4060 
4000 
4000 
4000 

BCF ln(BCF) 

1.7 0.530628251 
0.8 -0.22314355 
2.1 0.741937344 
3.1 !.131402111 
1.2 0.182321556 
3.2 !.163150809 
2.8 !.029619417 
2.1 0.741937344 
4.2 1.435084525 
4.5 1.504077396 
1.5 0.405465108 
3.7 !.308332819 
6.8 !.916922612 
1.9 0.641853886 
4.9 1.589235205 
4.9 1.589235205 
1.8 0.587786664 

5 1.609437912 
0.8 -0.22314355 
0.4 -0.91629073 

1 0 
1.7 0.530628251 
0.6 -0.51082562 

1 0 
1.4 0.336472236 
0.5 -0.69314718 
1.6 0.470003629 
4.2 1.435084525 
0.9 -0.10536051 
2.2 0.788457360 
4.2 !.435084525 

0 
3.8 1.335001066 
4.5 1.504077396 
1.1 0.095310179 
3.9 1.360976553 
4.9 1.589235205 
1.4 0.336472236 
4.4 1.481604540 

Reference 

AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE. 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE. 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE. 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 

Year 
of 

Pub!. 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
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Chemical Name 

Lead (cont.) 

Mangmese 

Species 

Colisa fusciata.; Giant gourami 
Colisa fusciata; Giant gourami 
Colisa fasciata,!_ Giant gourami 

Snail 
Snail 

Stonefly 
Caddisfly 

Physa sp; Pouch snail; 
Physa sp; Pouch snail; 

Corbicula fluminea; Asiatic clam 
Corbicula fluminea; Asiatic clam 
Corbicuta fluminea; Asiatic clam 
Corbicula fluminea,!_ Asiatic clam 

Plankton; Plankton; 
OJigochaeta; Annelid worm class 
Insecta; Ihsect class; 
Osteichthyes; Class - bony fishes 
Lemm minor; Duckweed; 
Lemna sp; Duckweed; 

Chironomidae; Midge family; 
Crustacea; Crustacean class; 
Unio pictorum; Mussel; 
Anodonta cygnea; Swan mussel; 

Abramis brama; Bream; 
Abramis brama; Bream; 
Abramis brama; Bream; 

Stizostedion lucioperca; Pikeperch 
Stizostedion lucioperca; Pikeperch 
Stizostedion Iuciopercal Pikeperch 

Melosira varians; Diatom; 

P:\w9 _govt\a- ·,ftdix\[tta\app _tox\&F 

Age 

Table 0-1.4 
Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Exposure Concentration 

. . 
NR 
NR 
NR 

-- . 25 days 
25 days 
25 da· 

r ... rr, 
·---4000 
4000 
4000 

BCF 

. -4.5 
1.4 
4.3 

Average lo(BCF) for Giant gourami = 

Average ln(BCF) for Snail = 

NR NR 165.1 
NR NR 142.9 

Average ln(BCF} for Snail = 
NR NR 60 
NR NR 60 
NR NR 70 
NR NR 70 

Average ln(BCF} for Asiatic clam = 
NR NR 32 
NR NR 32 
NR NR 32 

661-824 grams NR 32 
NR NR 148.5 
NR NR 16.66 to 23.23 

Average ln{BCF} for Duckweed = 
IARVAE NR <30 

NR NR <30 
12.5 grams NR < 30 
28.5 grams NR < 30 

Average ln(BCF) for Mussel = 
NR <30 
NR <30 
NR <30 

Average ln(BCF) for Bream = 
500 grams NR <30 
500 grams NR <30 
500 grams NR <30 

Average ln(BCF} for Pike~rch = 
NR NR 16.66 to 23.23 

' 

1,700 
738 

1,120 
499 

1,300 
800 

470 
1,800 

470 
2,100 

690 
88 
28 
84 

10,900 
46,647 

3,900 
1,100 

160,000 
350,000 

600 
240 
170 

260 
210 
70 

59,052 

ln(BCF) 

1.504077396 
0.336472236 
1.458615022 

0.69 
7.43838353 

6.603943824 
7.02 

7.021083964 
6.212606095 

Reference 

AQUIRE, 1994 
AQUIRE, 1994 
AQUIRE, 1994 

USEPA, 1985b 
USEP A, 1985b 

USEP A, 1985b 
USEPA, 1985b 

Year 
of 

Pub!. 
91 
91 
91 

• l,51-_ =- Q-eo~etri¢-Mcitn BCF for- Lea:d 
7.170119543 AQUIRE, 1994 77 
6.684611727 AQUIRE, 1994 77 

6.93 
6.152732694 AQUIRE, 1994 80 
7.495541943 AQUIRE, 1994 80 
6.152732694 AQUIRE, 1994 80 
7.649692623 AQUIRE, 1994 80 

6.86 
6.536691597 AQUIRE, 1994 78 
4.477336814 AQUIRE, 1994 78 
3.332204510 AQUIRE, 1994 78 
4.430816798 AQUIRE, 1994 78 
9.296518068 AQUIRE, 1994 75 
10.75036389 AQUIRE, 1994 80 

10.02 
8.268731832 AQUIRE, 1994 82 
7.003065458 AQUIRE, 1994 82 
11.98292909 AQUIRE, 1994 82 
12.76568843 AQUIRE, 1994 82 

12.37 
6.396929655 AQUIRE, 1994 82 
5.480638923 AQUIRE, 1994 82 
5.135798437 AQUIRE, 1994 82 

5.67 
5.560681631 AQUIRE, 1994 82 
5.347107530 AQUIRE, 1994 82 
4.248495242 AQUIRE, 1994 82 

5.05 
10.98617369 AQUIRE, 1994 80 

,,.,.,..').c(-sep-99 &T 



Chemical Name 

Mangi.nese (cont.) 

Zinc 

NO1ES: 

NR = Not Reported 
cm = centimeters 

Species 

Elodea sp; Waterweed; 
Planaria sp; Phnarian, flatworm 
Thbifex SP.i_ Tubificid wonn_;_ 

Asiatic clam 
Asiatic clam 
Asiatic clam 

Mayfly 
Stonefiy 

P:\w9 _govt\army\ftdix\ftta\app _tox\&F 

Age 

Table 0-1.4 
Bioconcentration Data 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Exposure Concentration 
r ... n, 

NR NR 16.66 to 23.23 
NR NR 16.66 to 23.23 
NR NR 16.66 to 23.23 

Average ln(BCF) for Asiatic clams 

7 

BCF 

12,465 
2,255 

14,583 

126.2 
71.6 

102.2 

1,130 
106 

Year 
ln(BCF) Reference of 

Pub!. 
9.430679996 AQUIRE, 1994 80 
7.720905251 AQUIRE, 1994 80 
9.587611745 AQUIRE, 1994 80 

~665 .= Geometric Mean BCF fot Manganese 
4.837867950 USEP A 1987 
4.271095074 USEPA, 1987 
4.626931677 USEPA, 1987 

4.58 
7.029972911 USEPA, 1987 
4.663439094 USEPA, 1987 

227 = Geometric Mean BCF fot Zinc 
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Cbemi<:.:il 

INORGANIC ANAL YTES 
Aluminum 

Antimony 

Arscor. 

Baril1m 

Beryllium 

Cailmium 

Chromium 

Cobalt 

Copp<, 

k.~d 

5711G1l0.,.~! 

I 
TcstSpr,::ic:,i 

1-:fonse 
R•< 
R,< 

"" R,< 
R,< 
R,< 
R" 
n,, 
Momc 
Mallard 
Cowhiril 
Yo11ngebi<--kco 
Dog ... 
n,, 

"" R" 
R" 

"'' R,< 
Rs< 
R,< .. , 
R" n,, 
R" 
Mome 
Mouse 
Mo11$e 
Gniuea pig 
Malbril 
Jap11ncse quail 
R•< 
Mo11se 
IlbckDuc:k 

R" 
R•< 
R" 
R" 
R•< 
R" 
Do, 

••• 
R" 
Mouse-
R,< 
R•< 
R" ... 
Calf 
R•< 
Mouse 
Mouse 
Mome 
Mouse 
Domestic auimal 
Mammal 
Kestrel 

T 
Test Type 

I 

Duration 

Oral (chroor.J 2-3gcortns 
Oral (s11lx:hronic) IS <by,, 
OralLD~ NR 
Oral (aeute) Single oral dooe 
Oral (chroni::) NS 
Oral {sulx:hronic) 24wed:.s 
o,. NR 
On! NR 
Oral LD~0 NR 
Ora\LD50 NR 
Or:a1 LD~ NR 
Oral LD~ ll<bys 
On! !Iii !lays 
Onl (chroui::) 2ye.ars 
Oral (ebronr.) 63wccks 
Oral (subchronic) 13wecks 
Oral (acute) IOilays 
Orn] (s11bchronic) 13wecks 

Ora!LD~ NR 
Oral (ehroni::) NR 
Oral (chTonr.) 3.2~ars 

Onl NR 

°"' NR 
Oral NR 
o,., NR 
Or:alLDSQ 
Oral LD5'l NR 
OralLDw NR 
o .. , NR 
o,. NR 
OralLDSQ NR 
Oral (s11bchro11ie) 90ilays 
OulLD5,:1 !i <bys 
Oral (,11bchro11i<:-} 90ilays 

Oral (ehro11i::) 7wceks 
Oral (sulx-bronic) ~ months 
Oral LD5,:1 
OralLD~ 
Single oral dose 
Oral {subchronic) a weeks 

Oral (ehroui::) 9/ldays 
Oral (rhroui::) 69 d~y,; 
Oral {subchronic:) 4wecks 
SiDa]e oral close 

Ora!LD5,:1 NR 
Oral (chrour.) 30ilays 

Onl NR 
Oral NR 
Oral NR 
Oral NR 
OralLD5'l NR 
0ml (subcbronic) 12-14 days 

Oral NR 
o,. NR 
Oral NR 
Oral NR 
Oral NR 
Oral NR 
Diet NR 

Table 0-1.5 
Ingestion Toxicity Information for Wildlife 

AOC57 

Remedial lnve.1t~ation Repod 
Deve_ns,_M_~.,.chusctt.s 

I 

Effect. 

Reduced bodywcifibl gain of n<'".vboros 
Rciluecdgrowth 
Mortality 
NOAELfor di:.ath 
LoJ:8evily; blood glueose;eho1eskro1 
Dto:e:i.scd RBC, swdliug of hepatic cords 
Rcproducti<lc cffo:-.ts 
Rcproduc.ti<lc eff,:,:-.ts 
Mortality 
Mortality 
Mortality 
Mort.lity 
Egg production 
Mortality 
Re11al ull:rastru:tureebnnges 
Re111ll effed.s 
Dto:e.ased owria11 weight 
20% popubtion mortality 
Mortality 
In::rcase in lung sarcomu 
Re.spiratory,eardiopulmonary, hc111atological, a nil hepatic cff«ts 
Reprodueti-,:: df«ts 
Reproductil.,:: cffo.-.ts 
Rcproducli-'C cff«ts 
Reprodueti<lc effcet.s 
Mortality 
Mortality 
Mortality 
Rcprocfocjj,-c, df«ts 
Reproductive clf,cts 
Mortality 
Egg produetio11 s11pprcsscd 
Mortality 
Histopatbologic: a oil reproductive df,cls 
Dto:c:iscil s~nnalogencsis 
Reproducti,,c df«ts 
Mortality 
Mortality 
Hcp:itic/reoal hn,..remia 
D..cre:ised bodyweight gain 
Testicular dcgenention 
Testicular atrophy 
In::rc:iscil 1eil blood c:dl co nut 
Reproductive eff«ts 

Mortality 
Dto:eascil litter sizes with teratogeni:: cffo.-ts 
Reproduc:ti,,c clf«ts 
Reprodueti-'C df«ts 
Reproductive ef!«ts 
Reproductive cif«ts 
Mortality 
Dto:caseil fetal bodyweight 
Rcproduefo-e effcet.s 
Reprodudive cff<ets 
Reproch>c:m-e eff«ts 
Reproduc:ti-.-e d[,c!s 
Reprodnctivc df«ts 
Reprodnctive cff«ts 
Dto:e:ised eg.ctlayig:.; fertility: il=oaood csg sbdl tbic:kuess 

l ktb:tl R'IV I S11bletbal R'IV 
mg/kgBW-d:,y mg/kgBW-day 

Oral_l,1:}_.,, __ I,QAEL LOAEL NOAEL 

~!Jli,7141 

763 

CJill 
323 

~fa] 

CD] 

i=:illJ 
JOO 

0.35 (water) 

~ 
0.61 

~ 

'" 9l 

C=:D 

,------;-;;-i ~ CJill 
~ 

250 
225 
890 

~ 

c:=:Iill 

~ 
C::ill 

CillJ 

220 

Q22 

~ 
155 
220 

C}IT] 
23 

'" J,700 

c:JB 
J,400 

C2Il~ 

~ 

" 20 

152 

C:@ 
7'0 

1,140 
,20 

1,100 

~ 
l,120 
6,300 

300 
4,600 

662 
2.118 

I 

Rdcrctt:c 

NIOSH, 1985 
Bern\02~ et a!., 1989 
Sax, 19M 
ATSDR, 199h 
IRIS, 1993 
ATSDR, 1991a 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
Eislor,1938 
Eisler, 1938 
Hermeye1 et. a!., 1977 
ATSDR, 19910 
IRIS, 1993 
Dietz et al., 1992 
ATSDR, 1991b 
Dietz etal., 1992 
USEPA,19M"g 
USEPA, 1985g 
ATSDR, 19lllil 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
Eisle1, 1985 
RTECS, 1993 
RTECS, 1993 

RTECS, 1993 
RTECS, 1993 

Eisler, 1965 
Eisler, 1985 
Hill a nil Camaril~$c. 1986 

lv:uikovic nnil Prem:,mao, 1975 
ATSDR, 1993a 
Outridge, ,'.llld Scheuhammer, 1993 

ATSDR, 1991e 
ATSDR, 1991d 
ATSDR, 1991d 
ATSDR, 1991!1 
ABDR, 1991il 
ABDR,199!!1 
ATSDR, 1991d 
NIOSH, 19115 

and RTE CS, 1993 
Su, 19M 
Leeyk, 19110 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS.1993 
Eisler, 1958 
McClain a nil IJ,:,:--ku, 1972 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS. 1993 
RTECS. 1993 

4.61 laj Eisler, 1988 

l~ .. M.,-2•~}) 



Cheruic:il 

I 
Test Sptt:ies 

I 
Te.st Type 

U'3d(eont.) Ke.strd ncs1lings Oral 
Japane.sequail OralLD5!l ... Oral (ebronb) 

Guine3pig Or:ilLD5Q 
Rockd= Oral (ehroni;,) 

Roc.kd= 0ml LD5!l 
M:tll!llne.se Mouse Oral (011bchronic:) 

Mouse Oral (ehroni;,.) 

••• Oral LOY! 

••• OralLD5'l 

••• Oral (subchroni::) 

••• Oral (chronb) 
Guine:ipig Ora!LD5!) 
Monkey Oral (ebronb) 
RodenWIM.stoc.k Oral (snbchro11io) 
tfouse Oral (.sntx.bro11io) 

Merouiy Mouse Orn! LDYJ 
Mouse Oral {snbchronic:) ... Oral (subc-.hronio) 

orga11omen:ury ••• Oral (ehronb) 

••• OraJLD!.0 
organomercury •• Orn! (subehronio) 
orgauomereury M1ie Iker Ora!LD~0 
organomenmiy River otter Oral LD!.0 
organomerellry Mi11k Ora!LD.v, 
organomere.ury Dog Oral (subc-.hronio) 
mcthylme.n::ury Housespan<m OralLD.v, 
ethyl mercury Rock.dove Ora!LD5'l 

Cbioken Ora!LD5'J 
Bantam chicken OralLD.v, 

ethylmereuiy Prail'ie ehid,;en Ora!LD50 
ethylmereuiy Chubr Ora!LD50 
methylme.n::nry Corturni:t Ora!LD50 
methylmerouiy Mallard Onl 
mcthylme.n::ttiy Blaekdudc Oral (sul,c..hronic) 
methylmereuiy Fulvolls whisUfog duck Ora!LD50 
methylmereury North .. .rn bobwhite OrnlLDy, 
mcthylmereuiy Bobwhite quail Oral LD~~ 

Japa11e.se quail OralLD5!) 
ethylmm:uiy Grayp:,rtridge OralLDs,, 
organomernury Gray pheasant 0ml (subchro11i::) 
methylmcroury Riq;-De('ked pheasant OralLDs,, 

Mouse. Oral (suOChronio) 
Niekd ... 0ml 

••• Oral LD;!.O 

••• Oral (chronl':) 

••• OralLD;!.O 
Jap~nesc.quail Oral (~C'.ute) 
Dog Oral(chroni::) 

Sdenium ... Oral LD~0 

••• Oral LD5<l 
Mouse Oral 
Mallard 0ml (subchronic) 

••• Oral (ehro11b) 
R,< Oral (chroni:) 
Japauesc quail Oral (ehroni::) 
Mallard Oral (s11bchroni::) 
Hoi:sc OralLD5'J 
Mallard Onl 

57:f{,M),,.kl 

Table 0-1.5 
Inge:i;tion Toxicity Information for Wildlife 

AOC57 

I 
Duration 

lOdays 
5 days 
2generations 

NS 

90days 
l03weeks 
NR 
20days 
20days 
103weeks 
NR 
18 months 

I 

Remcdiol luverl.iaatio11 Report 

.Pe~!..M~.s_:i:.,e!:,_1,1:s,e~ 
Eff.ct 

R .. duccdgr~h and brain w<'iaht; abnormal devdopmcnl 
Mortality 
Devdopmen13l efftt'.ls 

Mor13lity 
Kidney pathology; learni'l! ikfic:~nc:es 

Mortality 
Ddayerlgrowlh ofte,lle.s 
Mortality 
Mor13lity 
Mor13lity 
D«:re:isffi litkrweigbt dl!rill!'I gesl3tio11 
Mortality 
Mort:>lity 
We.akDe.ss, rigidity 

10 days - 2 111011ths D«:reased gn:,wthrate 
180 days NOAELfor mortality 

Mortality 
Day6-17(gcsl) StillbU'ths and neruialal ck:ith 
D<ly6-14 (se~t) Retarde,d fetus growth 
NR Red11eed fo:tility 

Morlality 
Pregnaocy High i11Cidence of stillbirths 

Morta.lily 
Mortality 
Mor13lity 

Pregnaocy High iueidenc-,e of stillbil'ths 
Motblity 
Mortality 
Mot13!ity 
Mortality 
Mottality 
Mor13!ity 
Mortality 

3 ge11eration Reproductio11, be.havior 
'.2&weeks Reproduction fohibited 

Mortality 
Mortality 

5 d:i)'S Mortality 
Mortality 
Mor13lity 

30d:iys R<'dllcerl reproductn.<e ability 
Mortality 

!iOd:iys Emhryoto:ric:ity and lernlogcn%'ity 
NR Reproductive ef!eds 
NR Moi:blity 
2ye.an Decrea,ed bodyweightgai11 
NR Mortality 
S days Mortality 
2yean Histological lesions in bone marrow 
NR Mortality 
NR Mortality 
NR Reproductive dfrcls 
3 months R .. duced hatcbability 
2yc,ors Deere.ase in bre-eding 
NS Hi:ltologi::al changes in he,irt and kidney 
NS Reduced egg hair.bi qi 

3 mo11ths NOAELfor bralogenio eff«ts 
MLD 

6weeks Iocrcased morl31itv 

I 
U"th11IRTV Sublethal R1V 

I 
Rcfrren;e 

mg/kaBW-day mg/kgBW-day 
Or31 LD LOAEL LOAEL NOAEL 

___B:U E~kr, 198& 
24,7~2 Hill and Camarde.se. 1986 

1 Kirumd d al., 1980 and 

~ 
Grant d al., 1980 

Su. 1984 
6.2$ Andezs et al., 1982 and 

Dietz d al., 1979 

~ Kendall nnd Scanlon, 1985 

"' ATIDR, 1990b 
4,000 ATIDR, 1990b 

"' ATIDR, 1991'.:tt 
C}ill ATIDR, 1990b 

'" ATIDR, 1990b 
930 ATSDR, 1990b 

"" USEPA, 198411 

" ATSDR, 1990b 

~ C\11111ill,ham et al., 1966 
z,oo Gia111,tsos and Murray, 1982 

" NIOSH, 1985 
4 Suzuki, 1979 
4 Suzuki, 1979 

"' Eisler, 1987a cm NIOSH, 1985 
0.5 Eisler, 19117a 

17.9 Eisler, 1987a 
2 Eiskr, 19117a 

C:::D Eisler, 1987a 

C::filJ Eisler, 1987a ,,., Eisler, 19873 
22.8 Eisler. 1987a 

20 Ffoireite, 1979 
190 Fi111reite, 1979 

11.5 Eis!«, 1987a 
26.9 Eisler, 19117a 

u Eislu, 1987a 

~ USEPA, 1993 
0.22 [aJ Eiskr, l987a 

37.8 Eisler, 198h 

"·' Eisler, 1987a 

'" Hilldal., 19n 

CillJ Eisle.r, 1987a 
17.6 Eisle.r, 1987a 

0.64 Eisle.r, l987a 
11.5 Eisler, 198711 

C::ill Su;mlci.1979 
158 RTECS, 1994 c=m USEPA, 19115h 

CJQJ USEPA,l9S5h 
,so Sax, 1984 

CJill Hill and Camardcse, 1986 
62.5 USEPA, 1987 

6,700 RTECS, 1993 

CTIII Sa:<. 1934 

'" RTECS, 1993 

BE Eisler, 1985 
2 ATSDR, 1985 

O.Q.15 Eisler, 1955 
C]Ij Eisler, 1985 

0.71 "" Ei:l!er, 1985 
3
•
3 

!Wtal 
Eisler, 1985 
Heinz d al., 1968 

~=•s,, 

l~}f,,-l❖)) 



Chemical 

Selenh1m (c-.onL) 
Vanadium 

Zill{: 

PESTICIDES/PC& 
4,4'-DDE 

4,4'-DDT (surrogate for 
4,4'-DDD and4,4'-DDE) 

Arodor 1254 (surrogate f,x 
Aroclor 1242 and 1250) 

llt!G1XJ.~~l 

I 
Te.slSp<:<'ics 

I 
Test Type 

Blaclt-aownednGhthuon Oral 
Japanese quail Oral LDYJ 
Mouse GawgeLDsa 
Ra< Oral (snb:-..hronic) 
R,t Oral (subehronic) 
ChickCD Oral {subchronic) 
R,t OralLD.Yl 
Ro< Oral 
Ferret Out 
Roi Oral {subc:hronK',) 

Ro< OralLD.Yl 
Mouse OralLD.Yl 
Hamsfrr OralLD!O 
Mallard o,.i 
l>-fallard On\ 
Kestrel "'" Rot Oral LD!O 
R,t OralLD.Yl 
R,t Onl 
Roi Oral 
Ra< "''' Rot Oral 
Ro< Oral 
R,t Oral 
R,t Oral (chtoni,) 
R,t Oral 
Mouse OralLDs,J 
Mouse OralLD.Yl 
Mouse o,.i 
Mouse On\ 
Mome Oral 
Mouse Oral 
Rabbit Ora\LD50 

Rabbit o,.i 
Guinc.ipia On!LD50 

Hamsl<'r Ora!LD.Yl 

D"" Ora!LD.Yl 

D"" Ora!LD,w 
Dog Oral 
Dog Oral (r-hroni,) 
Monkey Oral LO!<! 
ChK'.ke.u Oral (subc;,hronic) 
Rock dove OnlLDYJ 
lhckdu"k Oral (c-..hronl') 
Mallard Orn\ LDY! 
Mallard Oral (subehronic) 
Mal!ard Oral 
Mallard Oral 
Mallard Oral 
California quail Oral LDYJ 
Japanese quail 0ml LD~ 
Phe.asanl 0ml LD_s., 
San db ill crane Oral LD~, 
Ke,rrd Oral("hroni:) 
Kestrd Oral (c,broui:.) 
B~rn owl Oral (r-hroni:) 
Mouse Oral 
Chicke.u Oral(droni:) 
Rockdov<e Oral ("hroui:_)_ 

I 
Duration 

NR 
5 cbys 
Onctiwc 
2months 
3~ riays 
6wceb 

Gestation 
3-13 cbys 
NR 

NR 
NR 
NR 
Nil 
2ycan 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
3 generations 
2ycars 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
14 months 
NR 
lOwedu 

2yc3U 

9G days 
NR 
NR 
2ycars 

7wk-lyr 
I )"Car 
2ye.ars 
NR 
NR 
NR 

Table 0-1.5 
Ingestion Toxicity Information for Wildlife 

AOC57 

I 

Remedial Investigation Report 
Deven5,. M:usac:_husctu 

Eff<ct 1-Lclh3\RTV I SublethalR1V 
mg/kgBW-cby mSl1<3BW-cby 

Oral LO_.,, L()~EL LOAEL NOAEL 
NOAELfor e88 batchability 
Morblity 
Mortality 

c:}j] 
c::m 

0.61 [aJ 

" Hn,crtension 
Dewlopwtcnled dfcrl• 
0C<'fC'ISe in egg-layfog 
Morta.lily 

c::mP 
Fetal resorptions fo 4 to 20% of population 
Mortality audgastroinkstinal df«1s 
Kidneyto:,;icity 

Mortality 
Mortality 
Mortility 
Egg,hdl thinnii,e: 
Reproducti--.-c: embryo worblity, cr:u,ked eggs 
Eggshdl thinnill! 
Mortality 
Mortality 
Reproducti,.-c 
Rep1"oducti,.'<" 
RcPfodUclivc 
RePfoducti,.,. 
Reproductive 
Rcp1"odocfo'C 
Reproductive 
Reproducfo'C 
Morblity 
Mortality 
Reproductive 
Reproductive 
Rcprodudiw 
Reproduc!i."C 
Morblity 

2.510 

""' CJ.@ 
>5,000 

i::::=ill 
100 

135 
200 

2SO 

LJ2Q]C}@ 
160 

cifu 
~ 

112 
100 
430 

1,890 

"o 
,0 

~ 
25 

'°' 
" '" 
'" 

Reproducili<c 150 
Morblity 150 
Mortality >5,000 
Mortality 150 
Mortality ~ 
Reprodudivc 3,540 
Stillbirths, tklayed estrm, redur.ed libido, l aek of ,uawmary gfond developwenL and ;D<Tease~! de.ii~ 
Mortality 200 
Decn.ised reproducfu.'C s1r..-ess; toxic symptoms 
Morta.lily 
Reduced egssbcll lbi::kness 
Mortality 
Reduced eagshell tbickne~ 
Eggsbdl thinuill! 
Egsshdl lhinnill! 
Reprodudivc 
Mortality 
Mortality 
Mortality 
Mortality 
Reducerl egssbdl thi,dmess 
Reduced eushell tb>t'kness 
Reduced eggihdl thK"kness 
Reprod11ctive 
Erubryoni: mortality 
Pauntal iu_eubation behavior 

,.ooo 

2,240 

~ 
Ml 

1,334 
1,200 

91.4 [a] 

~la] 

25 

CHiJ 
29> 
1.4~ 

0.56a 
O.J6a 

C:filillal 
1.53 
o., 

IMl 

I 

Reference 

Smith et al., 191'\S 
HiJJ 311dC:1ruaarde~e. 1966 
ATSDR, 1991x 
SusK'andKenkn, 1986 
Domingo, d al., 1986 
Be'!!- ct a!., 1963 
RTECS, 1993 
Shlic-.ker and Cm. 1966 
SU"aube ct al., l9t0 
Uobet. cl a!., 1966 

RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
USEPA, 1993c 
USEPA, 1993c 
USEPA,!993c 
RTECS, 1993 
USEPA, 19&:id 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
IRIS, 1991 
USEPA, 1993c 
RTECS, 1993 
USEPA, 1965d 
RTECS, 1993 
RTECS, !993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
USEPA, 1985d 
RTECS. 1993 
ATSDR, 1992b 
RTECS, 1993 
USEPA, 19Md 
USFWS, 19M 
Lore.core311dStcndell, 1977 
USFWS, 1984 
Lo~cOfc andSknckll, 1971 
USEPA, J993c 
USEPA, 199.k: 
USEPA, 19?.k: 
USFWS, J9M 
USFWS, l9M 
USFWS, 1984 
USFWS, 1984 
USEPA, 1985d 
Wiemcycr, et al., 1966 
Loq;corc and Stenddl, 1917 
USEPA, 1993<-. 
USEPA, 1976 
Peaka!l aud Peakall, 1973 

l-1--M><~l•~~l 



Chemi:::11 

I 
Test Spc-cics 

I 
Testl)'pe 

Arcdor 1254 (conl) Ameri:a II ke.slrd Oral (cbronb) 
Mink Oral ®'le 
Mink Oral 
Mink Oral 
Chicken Oral 
Cbk-ken Oral 
CbK'-ken Matan al diet 
Phe.asant Onl 

Arodor 1260 Rot OralLDY.I 
Rot Oral LOY.I 
Rot OralLDY.I 
Rot Oral 
Rot Oral(ehron<:) 
R,t Oral (subr.bronic) 
Mome °''' Mink Ora\LD,w 
Mink Ora\LD50 
Mink OralLDY.I 
Mink Ota! (s11bchrouic) 
Bobwhite Ora!LDY.I 
Mallard Or.,.!LD_s., 

gamma-Chlordane (s,nogate Rot Oral LOSO 
for alpha-chlordane) Rot Oral LD50 

R,t OralLmo 
Rabbit Oral LOSO 
Rabbit Oral LD5D 
D"S Oral LDSO 
Goot Oral LD50 
Rot Onil(subchro11ic) 
Japanese quail OralLD5D 
Bobwhite OrnlLD50 
Mallard Oral LOSO 
Pheasant Orn!LD50 
Mome Oral (c:hronic) 
Mm,se Or.11 ( cbroni--) 

D"S Oral(chronic) 
Youngc:hicl:en Chrooi, 

Dicldrio Mouse OralLDY.I 
Mo11se Oral (c:hronic) 
Mo11se On! (ehrooi,) 
Mouse Oral (chroo<:) 
Rot Oral (chronic) 
R,t Oral (chron<:) 
Dog Oral (cbton<:) 
D"S Oral (chronic) 
Monkey Oral (chronic) 
Mouse Oral (subehrouic) 
Rot Oral {s11bchronic) 
R,t Ora\LD,,, 
Guinea Pia Oral LD50 
Rabbit Ora\LD50 
House spam:,.., Ora\LD,,, 
ChK'ken Oral LD5-, 
Rockd= OralLD50 
G:raypartriclge Oral LD,,, 
Chukar OrnlLD50 
Japan~~e quail Oral LD~J 
Japaoe~eq,mil Oral LD~i 
California quail Chai LD~l 
Bobwhite OralLD:.,i 
Pheasant OulLDM 

~7N~•ui:J.,<.kl 

I 
Duration 

69d:,ys 
160d:iys 
NR 
125 d:,ys 
39weeb 
NR 
NR 
16weeks 
NR 
NR 
NR 
NR 
2generations 
?weeks 
NR 

4monlhs 
&cbys 

'"'~ 
NR 

Table 0-1.5 
Ingestion Toxicity Information for Wildlife 

AOC57 

Remedial fovat~ation Report 
_o.,_,,,ns,. M11&s,i<:_h_us_ctts_ 

I 
Effo::t 

Reduced sperm concentration 
Reprod11ctj,.-e 
Kit growth 
Reprod11etivc-
Egg; production and frrlility 
Egg procfoclion and hakfability 
Chk-kgrowth 
E2,g batchability 
Mortality 
Mothlity 
Morblity 
Rcprodll("\j,.-e effrcts 
Reducedlittersize 
Fehl morlnlity; maternal to:cic:ity 
Reproductive d{<'cls 
Morlality 
Morllllity 
Mortality 
Impaired reprodudicn 
Morlality 
Mortality 
Mortality 
Mortality 
Modality 
Mortality 
Mortality 
Mortality 
Morblity 

Multi-genuational Decreased fettility 
5 days Mortality 
5 cb>'S Mort.ility 

'"'~ Modality 
Mortality 

2)~"' Hepatocell uar h)"P"rlrophy and necrosis 
30months Regional liver hn><:rtrophy (femak-") 
2 yea ts Histologic change& 
4week ES8 hatch ability aodgr<wth 
NR Mortality 
80wee:ks Body tremors 
2)'<:3f LM:r enlarsemeot w/ histop:ithd ogy 
2)"''" Hepatic c:ancu 
2)"C'1t Histologicchaogei 
2year Lj,...,rJesions 
2y«r In::re.:ised liver wei.9:bt; liverJbodyweia;ht 
25 months Hepatccyte <kgeuuation 
120 d:iys Tremors and CooVllsioos 
4~~ Decreased pnp sur-.'f1,a! 
120d:iys Operant behavior 
NR Mortality 
NR Mortality 
NR Mocta!ity 
NR Morb!ity 
NR Mortality 
NR Morblity 
NR Momlity 
NR Mort.ility 
5 days Mortality 
NR Mortality 
NR Morl.ility 

'"'~ Mortality 
NR Morl.olitv 

I 
Letha! R1V S11blethal R1V 

I 
Rderen:;e 

mg.lkgBW-d:iy mg.¾:BW-d:,y 
Oral LD-- LOAEL LOAEL NOAEL 

__tJ Eisler, 1966 
0.096 USEPA, J993c-. 
0.15 USEPA,1993<: 

0.375 USEFA, 1993c 
244 USEPA,1993<: ,., USEPA, 1993c: 
0.93 USEFA,1993c 

J.S USEPA,1993c 
J,315 RTECS, 1993 

~ Eida, 1986 
1,300 Eisler, 1936 

J,674 RTECS, 1993 
7.6 USEPA, 1935 

C:1il ATSOR, 1937 
74 RTECS, 1993 

4.00'.I Eiskr, 1986 
3,000 Eiskr, 1986 

~ Eisler, 1986 
0.0075 N,wd! et a!., 1987 

Bl

[•[ Eisler, 1986 
J Bislu, 1936 

2"3 RTECS, 1993 
430 Allenetal., 11>79 
335 Allen et al., 1979 
300 Allen. et al., 1979 

I :1 Aiko et al., 1979 
Allen et al., 1979 

180 Allen et al., 1979 

c::=JlJ ATSDR, 199'.b 
35 Hill eta!., 197:1 
29 Hill etal., 1975 
62 Hill etal., 1975 

c::::EJ USFWS, 1984 
0.47 ATSOR, 19923 

0.273 0.0.~5 ATSOR, 1992a 
0.375 USEPA, 1933a 

~[b]Eisln,1990 c::m Allen et al., 1979 
0.33 NCf, 1978 

O.t IRIS, 1991 
l.3 ATSDR, J9ne 

2 ATSDR, J9g7b 
MS o.oos IRIS, 1991 
00, 0.005 IRIS, 1991 
o, ATSDR, 19S7b 
o., Sruilh et al., 1976 

Cilll Virgo&. Bd!warrl, 1975 
00'.S Smith et al., 1976 

46 Alleneta!.,1979 

" 
Allen et a!., 19;9 

45 Allen eta!., 1979 
46 USFWS, 1984 
20 Allen d ii., 1979 
27 USFWS, 1984 

' USFWS., l~S~ 

" USFWS. 1984 
6 [aj Hill et al., 1975 

70 USFWS, 1984 

' USFWS, !984 

c:::IJ l•I Hill et al., 1975 
79 USFWS, 1984 

l~M,,-2'1-)'l 



Chemical 

Dieldrin (eonl) 
I 

Test Spe,:,k~ 

Mallard 
Malford 
Mallard 
Whistling d11d, 
Canada goose 
Goo< 
Sheep 
O,ttlo 
M1~e dee:r 
c,, 

""' 
SEMIVOLATJLE ORGANIC COMPOUNDS 
J,4-Dichlorobenzeue 

(ll:. 1,2-DCB) 
2-Mcthylnapbtbale.ne 
Ace naphtb}!e ne 
Be.nzo(a)p:,-renc (used as a 

$11rrcgate for PAHs). 

Bemo(b<'tk)fl11oranthene 
Bis(2-elh)·lhexyl)phtbolnte 

Chcy,;e.ne 
Dibenzofuran 

Di-n -butylphthalate 

Fluoranlhene. 

Nnphlbalene. 

Phenanlhn,ne 

PYfene 

~7:<C>T.'(J,,.kl 

R•< 
Mouse. ... 
R•< .. , .. , 
Mome 
Mnuse 
Rodc.nts ... 
R,< .. , .. , ... 
R,< .. , 
Mouse 
11--fouse 
Mouse 
Mouse 
Mouse 
Mo11se 
Rabbit 
Gui-Ilea pig 
Guine:a Pia 
Mammal 
Mammo! 
Mouse 
Mouse 
Rodent. 
Rodent. 
Rodents 
Mo11•e .. , ... 
Mouse 
R,< 

R•< 
Mouse. 
R,< 

R•< 
Mouse 
?.fouse 
Mouse 
R•< 

Mouse 

I 

Test Type 

OralLD.Yl 
Oral LD.Yl 
OralLD.Yl 
Oral LD5\l 
Oral LD!-0 
OralLD5(1 
Oral LDso 
OralLDw 
OralLDw 
Or:tlLD!-0 
Ora!LD!-0 

LD:..,,83~"-SC oil 
o,a 
OralLD.Yl 
Oral ( e.bronr.J 
Oral (c:broni::) 
Oral (c:hroni;:J 
o,a 
Oral(sulx:lu-onic) 
Oral (ehroni;:J 
OralLD5-l 
Oral 
Oral 
Oral 
Oral 
On< 
Oral 
Ora! LD,w 
Oral 
o,a 
Oral 
Oral 
Oral 
Oral LD,w 
OralLD.w 
Oral 
Oral 
Oral 
OralLDw 
Oral (s11bo.bronic) 
Oral (eh[oni::) 
Single oral dose 
Oral (c:hroni::) 
Oral (e.hronr.) 
Oral (su\x:bronic) 
Oral (c:hronr:) 
Ora\ LD,w 
Oral LD,w 
OralLD5-l 
Oral (sn\x:bronic) 
Oral (ehroni::) 
Oral (snbo.bronic) 
Oral LD.1-, 
Oral LD.w 
Oral (,ub:-hronic) 
Oral LD.w 

Ora! LD,w 

I 
Dutalion 

5ffiys 
5 days. 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

14ffiy• 

Table 0-1.s 
Inge:i:tion Toxicity Information for Wildlife 

AOC57 

Remedial lllvcsl~11tio11 Report 
Dc~ns,_Mus:i<:husetts 

I 

Effrct 

Mortality 
Mortality 
Mortality 
Morti!ity 
Mortality 
Mortality 
Mortality 
Mort:ility 
Mortality 
Mortality 
Mortality 

Mortality 
Systemic-, hepatocdh1far degelleralian 
Mortality 

40 days Pb;-siological e.hanges 
Pregnairy Stc:rilityin offopri-og 
l.5 wontbs Reprod11divc 
Mu!ti-gellerational Dec:re::ued fertility of Fl pi,ogeny; dec:rea,ed F2 litter size. 
6 months Morlality 
NS 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

13weeks 
NS 

llweeks 
103weeks 
48 days. 
I year 

NR 
90days 
JOO weeks 
llwuks 

NR 
6 wonlhs 
NR 

NR 

Carcinogenic.ity 
Mort:ility 
Repi,oductivc effrcts 
Repi,odudivc effrets 
Reptodudi-.'e effrcts 
Reproductive effrds 
Reptodudivc effc,;-.ts 
Repi,odnctivc effcds 
Mortality 
Reptod11C".tive dfrch 
Reproductive effects 
Reprocluctj,,'e effteh 
Reptocluctivc efftels 
Repi,ocltlC"!j,,<e efftels 
Mort:ility 
Mortality 
Reproductive effods 
ReprodudM. eifc,;-ls 
Reprod11C".ti,,<e dfrcts 
Morlality 
Renal eirc-ctt. 
C,,reinogenicity 
LC20 
LCI0 
Mdtinn:-le:ar hepatocyks 
ReproduetM eff«--1• 
Mortality 
Mortality 
Mortality 
Mortality 
Nepbrop::ithy;dini::al aud pathologic.a! dfrcts 
Ocular le~ions 
Dm:eased bodywejgbt gain 
Mortality 
Mort:ility 
In::re:ased liverweiabt 
Mortality 

Mor!ality 

T 
Lethal R1V l Subkthal R1V 

mglkaBW-my mglkaBW-ffiy 
On! LD_..,.. LOJ\~l,. LOAEL NOAEL 

12 {a] 

c:=:::::TIJ \a] 
3&< 
,oo 

"' ,oo 
,0 

60 
75 

300 

i::::=ill 

~ 

~ 
300 

600 

" ,0 

~ ~ [oj 

30,600 

30,000 

34,000 
26,000 

~ 

~ 
12.000, 

~ 

CJill 
~ 

2,700 

~ 

,oo 

Ofil 

600 

" 
7,140 

c=ill 
6,(,)) 

17,200 
,-000 
9,766 

7.S,1180 
4,200 

,0 
,.ooo 
2,040 

20,000 

'"""' 509,000 

<2' 

" 

CJfil 

2SO 

" CED 

'" 

60 

'" 

T 
Refote.n,e 

Hill d al., 1915 
Hill et al., 1975 
USFWS, 1984 
USFWS, 1984 
USFWS, 1934 
Allen et al., 1979 
A!!e.n et al., 1979 
Allen d al., 1919 

Allen d 31., 1979 
A!lendnl., 1979 
A!lenelal., 1979 

ATSOR, 1992 
ATSDR, 1992 
NIOSH, 19.SS 
USEPA, 1984 
USEPA, 1984a 
USEPA,19843 
MaeKenzi• and A-ogcvine, 19.Sl 
ATSDR, 1993a 
Eisler, 1967 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, J993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
Eislez, 1987a 
ATSDR, 1991[ 
ATSOR. J991f 
ATSDR, 1991f 
USEPA, 1969a 
IRIS, 1991 
S3:t, 1954 
Sax, 1964 
RTECS, 1994 
IRIS, 1990 
USEPA, 1990a 
USEPA, 1990a 
ATSDR, 1990a 
RTECS, 1994 
USEPA, J989a 
RTECS. 1993 

3nd NfOSH, 1965 
RTECS, 1993 

aud_NIOSH. 1965 

!S-M>,~lc'-J-J 



Cbcmic11l 

I 

Tcst SJX('ics 

VOUTILE ORGANIC COMPOUNDS 
l,l-Dicbloroelb}lc11e(surrog11tc R11t 

for 1,2-Dichloroethylcne) Rat 

1,1,1-Trieh!oroethane 

Acetone 

Benune 

Carbon dis,~fide 
CblorOOcnzcnc 

Chloroform 

Ethylbe.nzene 

Metbyfonecebloride 

Methylencehloridc (eonL) 
Tclraebloroothyleoe 

Toh1cne 

Trieblorootbenc 

Tri::bloroO uoromethane 
Xy!enes (lob.I) 

NOTES: 

••• 
Ginc.a P.ig ... 
••• ••• ••• ... 
Mouse 
R11hbit 
Rat 
Rat 
Rabbit ... 
D<s 
Mouse 

••• ••• ••• ... 
Mouse 
Mome 
G11ine,.pi,g 
Rabbit 

••• ••• ••• ••• 
D<s 
Rabbit 

••• ••• ••• 
Mouse 
Mouse 

••• ... 
Mo11sc 
Mouse 

••• 
Mo11sc 
Mous..-
R,, 

••• 
Japaoeseq11ai! 

I 

TcstTyp<: 

Singk. oral dose 
Oral (chroni::) 
On! (ehroni:-,) 
Oral (subchronic:) 
Single oral doGe 
On! (subchronic:) 

""' Ou!LD5,:, 
Oral LD,so 
Oral LD,so 
Orn!LD,so 
Single oral dose 
Oral (chronic) 
Convc-dcd inhalation 
Oral (subchronic:) 
Oral (subchrnnic) 
Oral (sub:-hronic) 
OralLDYl 
Oral 
0ml 
Oral 
Oral 
Onl 
Oral 
O,al 

Oral (snb:-.hronie) 
OraJLD,so 
LDsi (savage) 
OrnlLDYl 
OnlLD,so 
Oral LD,so 
Oral {rhroni::) 
Oral (sub:-.hronie) 
Single oral dooc 
Single oral dose 
Oral (subchrooie) 
Onl(snbchronic::) 
Oral LDYl 
Oral {sub::hronie) 
Single or:tl do:lc 
Single oral doGe 

I 

Duration 

NR 
2yean 
2ye.an 
90 days 

78wccks 
NR 
NR 

NR 
NR 

187days 
34weeks 
93- 99dny,; 
J3weeks 
J3weeks 
Sing!,: dose 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
18:2&ys 

I day 
NR 
NR 
NR 
2ycars 
3 month$ 

6weeks 
13weeks 

76&ys 

Oral (mlllli-gener:1tio11al) J:2weeks 
LD~:, (intcr-pc,ciloneal injedion) 
Ora!LDYl 
Oral (cbroni::) 
Oral {aclll(:) 

103wceks 
_;l_9"ys_ 

Table 0-1.5 
Ingc.:i:tion To:sicity Information for Wildlifo 

AOC57 

Remedial Invcst.i:ation Repod 
Devens,. Ma&u.ebu,etts 

I 

Mortality 
LWe.r lesions 

Effect 

Reproductfl,'C e!fects from 1,1 -DCE administered via driukiq;i wate,r 
Hep.,.totoxicity 
Mortality 
Reproductive effects 
Reproducfo.., effects 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Hematcpoietic effects 
NOA EL for Fctotoxicity/m11lformaliom 
In::z:e:ise,d liver and kidney weia;ht 
Hi<lop:,thologic:alchanges in liver 
hr::uasedfo.,.rwc.igbt, hepatic n«:rooi< 
Mortality 
Mortality 
Reproductive effects 
Reprodnclfl,'C effects 
Rcproducfa'C clf,ds 
Reproduefa'C effo<'!s 
Mortality 
Rcproducln.'C dfects 
Lfl,..,,- and kidney toxicity 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Llvel-toxicity 
Mott\lity, blood chcmi.try, histopathology 
Mortality 
Mortality 
Hcpatotmicity 
ln:;re:,sed Jjs.,,- and kidneyweight 
Mortality 
D«:tc:iml op<,n field actfl,ity 
Mortality 
Mortality 
D«:remed dam and fetal weights 
Mortality 
Mortality 
H~racfaity, d=eascd BW, mortality 
Mortality_ 

LD:,,, = Dose rc.::1atiug in 50¼ mortality in test popufatioa LOA EL= Lowest Obse=d A<h-,,rse Effod Uvd 
BW = Bodyweight NOAEL = NoOb,c:rved Ad-'Cnc Eff..ct Level 
NR = Notrep<>ftcd 
{a] Converted lo doGe pe.r kilogram bodyweight by m,~tiplying hyiogestion and dMdi11g by bodyweight. Body weights fotbirds obbinerl from Dunniug, 1984. 

LdhalKIV Sub!cthal RlV 
wg/kgBW-day mg/kgBW-day 

OrulLD LOAEL LOAEL NOAEL 

~ 

' c:::JB 
90 

I 10,Joo I 

~ l 213,000 I 
!i,300 
9,150 

~ 
!i,340 

I ,.sool 
10 

C=:ill 
100 

'" 
~ 

c:::ill 

'"' 1,16') 
,.ooo 
2.177 
2,ll!i 

~ 

Bl I 91.1 

~ 
'·"' 
~ 000 

1,900 

i=1ill 5.9 
12.5 

5,850 

~ 
~ 

4"6 
o:iiij] 

c::ill 
c:::J;iill 

7,193 

~ 

~ 00 

li0i4]~ "" 20000 

lq;icstion rates werecak:t~akd u•il'6 the folkming regression e.q1rntio11 (for al! birds) from USEPA, 1993a: Food Ingestion (kg/day) = 0.00:,82 • Body Weight 0-651 (~). lq;iestion.rnks for the chicken from NRC, !9S4 (pg. 13). 
fbl Coi:lvcrled from 30 ppm to 11 mg/kgBW-d:,y usi'l3 sbud:ird default P3rametcrs (USEPA, 1988). 
{e] Value for benio(a)pyrcoerb<>1en as a <11rrog11!c for all PAlh. Chewieal-specifk: to,cic:ily ,tu dies for e<"ologiea!ly,.ignifrant endpoiuh arc laeki~ for other PAHs. 

jJIH•u>J,,.1:1 

Refcrcooe 

JRIS, 19M 
IRIS, 1988 
ATSDR, 1992 
IRJS, 1991 
NIOSH, 19M 
USEPA,1990 
RTECS, 1993 
RTECS, 1993 
SIIX. 1984 
RTECS, 1993 
RTECS, 1993 
IDB.1984 
USEPA.1984 
IRIS, 1991 
USEPA, 1984b 
lRIS, 1991 
USEPA, 1984b 
ATSDR,1989 
RTECS, 1?94 
RTECS, 1994 
RTECS, 1994 
RTECS. 1994 
RTECS.1994 
RTECS, 1994 
RTECS, 1994 
JRIS,1991 
NIOSH, 198.~ 
ATSDR, 1989 
RTECS, 1994 
RTECS,1994 
RTECS, 1994 
IRIS,19?1 
USEPA.19Mb 
NIOSH, 1985 
TBD, 1984 
Buben and O'Ffaberly, 1985 
IRIS, 1991 
NIOSH, 19M 
ATSDR, 1991:ic 
NIOSH, 19!5 
NIOSH, 1985 
ATSDR, 199111 
Su. 1984 
NIOSH, 1985 
JRJS, 1991 
Hi!] andCawardesc.:,_ 1986 
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I Small Mammal fb l 

Table 0-1.6 
RTVs Selected for Ecological Risk Assessment (mg/kgBW/day) [a] 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Small Bird fcl Predatory Mammal rdl I 

Comnound I Lethal I Sublethal I Selected RTV Lethal I Sublethal I Selected RTVl Lethal I Sublethal I Selected RTVI 
Inorganic Ana!vtes 
Aluminum 740 425 425 740 425 42.S 740 425 425 

Antimcny 16,714 41.8 41.8 16,714 41.8 41.8 16,714 41.8 41.8 

Arsenic 29 0.58 0.58 3.6 1 1 3.1 0.58 0.58 

Barium 430 198 198 430 198 198 430 198 198 

Beryllium 2 0.85 0.85 2 0.85 0.85 2 0.85 0.85 

Cadmiim 30 21.5 21.5 30 10 10 30 21.5 21.5 

Chromn.Jm 40 3.5 3.5 25.2 200 25.2 40 3.5 3.5 

Cobalt 18.2 4.2 4.2 18.2 4.2 4.2 18.2 4.2 4.2 

Copper 188 100 100 188 100 100 188 100 100 

Lead 60 2.5 2.5 15 12.S 75 60 2.5 2.5 

Manganese 45 100 45 45 100 45 45 100 45 

Mercury 3.6 0.9 0.9 2.9 0.064 0.064 0.2 0.1 0.1 

Nickel 13 50 13 100 50 50 13 50 13 

Selenium 28 0.2 0.2 2.7 0.6/1.75 [h] 0.6/1.75 2S 0.2 0.2 

Vanadium 6 8.4 6 19.2 11 11 6 8.4 6 

Zinc 390 200 200 390 200 200 390 200 200 

Pesticides/PCBs 
4.4'-DDD 17.4 0.2 0.2 119/448 [h] 0.14/1.16 (h] 0.14/1.16 12 12 12 

4.4'-DDE 140 0.2 0.2 119/445 [h] 0.39/0.58 [h] 0.39/0.58 140 12 12 

4,4'-DDT 17.4 0.2 0.2 119/448 [hj 0.14/1.16 [h) 0.14/1.16 12 12 12 

Aroclor-1242 100 6.4 6.4 16/222 [h] 0.9 0.9 150 0.0075 0.0075 

Arolcor-1260 100 6.4 6.4 16/222 [h] 0.9 0.9 150 0.0075 0.0075 

alpha-Chlordane 20 16 16 4.8 0.031 0.031 40 16 16 

gamma-Chlordane 20 16 16 4.8 0.031 o.n:u 40 16 16 

Dieldrfl 8 0.65 0.65 0.6/22 fhl 0.65 0.6/22 13 0.65 0.65 

Semivolatile Or<•anie Comnoonds 
1,2-Dichlorobenzene 760 NA 760 760 NA 760 760 NA 760 

1,4-Dichlorobenzcne 760 NA 760 760 NA 760 760 NA 760 

2-Methylnaphthylene 326 10 lD 10 326 10 lD 10 326 10 lD 10 

Acenaphthylene 120 lD 101D 10 120 lD 10 lD 10 120 lD 10 lD 10 

Benzo(b)fluoranthcne 120 [f} 10 lD 10 120 [f] 10 ID 10 120 [f} 10 ID 10 

Benzo(k)fluoranthene 120 lD 10 lD 10 120 lD 10 lD 10 120 lD 10[D 10 

Bis(2-ethylhexyl)phthalate 160 35 35 160 35 35 160 35 35 

Ouyscne 120 [f} 10 [D 10 120 [f] 10 [q 10 120 {f} 10 [q 10 

Dibenzofuran 125 12.5 {g] 12.5 125 12.5 [g] 12.5 125 12.5 [g] 12.5 

Di-n - tut ylphth a late 1.1 125 1.1 1.1 125 1.1 1.1 m 1.1 

Fluoranthene 400 10 lD 10 400 10 [q 10 400 10 ID 10 

Naphthalene 107 35.7 35.7 107 35.7 35.7 107 35.7 35.7 

Phenanthrene 140 10 lD 10 140 10 [q 10 140 10 [q 10 

Pvrene 160 10'" 10 160 10'" 10 160 10'" 10 

Volatile Or<>anic Comnounds 
1,2-Dichloroethylene 40 30 30 40 30 30 40 30 30 

1.1.1-Trichloroethane 2,060 1,500 1.500 2.060 1,500 1,500 2,060 1.500 1,500 

{1-cetonc 600 273.000 600 600 273,000 600 600 273,000 600 

Benzene 760 NA 760 760 NA 760 760 NA 760 

Carlxin disulfide NA 11 11 NA 11 11 NA 11 11 

Chlorobenzene 100 89 89 100 89 89 100 89 89 

RTVS.wk1 

Predatorv Birctfel 
Lethal I Sublethal T Selected RT\ 

740 42.S 425 
16.714 41.8 41.8 

3.6 1 1 
430 198 198 

2 0.85 0.85 
30 10 10 

25.2 200 25.2 
18.2 4.2 4.2 
188 100 100 
75 125 75 
45 100 45 
2.9 0.064 0.064 
100 50 50 
2.7 0.6 0.6 

19.2 11 11 

390 200 200 

119 0.14 0.14 
119 0.39 0.39 
119 0.14 0.14 
16 9 9 
16 9 9 

4.8 0.031 0.031 
4.8 0.031 0.031 
0.6 0.65 0.6 

760 NA 760 

760 NA 760 
326 10 lD 10 

12o[D 10 lD 10 
120 {f} 10 ID 10 
120 [f} 10 [q 10 
160 35 35 
120 [q 10 [D 10 

125 12.5 [g] 12.5 
1.1 125 1.1 

400 10 [q 10 
107 35.7 35.7 
140 10 lD 10 
160 10 iti 10 

40 30 30 
2,060 1.500 1.500 

600 273,000 600 
760 NA 760 
NA 11 11 
100 89 89 
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Small Mammal lb 1 

Table 0-1.6 
RTVs Selected for Ecological Risk Assessment (mg/kgBW/day) [a] 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Small Bird fcl Predatorv Mammal rdl Predatory Bird rel 
Comnound Lethal I Sublethal I Selected RTV Lethal I Sublethal I Selected RT\ Lethal l Sublethal I Selected RT" Lethal ! Sublethal I Selected RT\ 

Clllorofonn 164 260 164 164 260 164 164 
Ethyl benzene 700 291 291 700 291 291 700 
Methylene chloride 320 52.6 52.6 320 52.6 52.6 600 
Tetrachloroethylene 1,620 100 100 1,620 100 100 1,620 
Toluene 1,000 76 76 1.000 76 76 1,000 
Trichloroethylene 480 750 480 480 750 480 480 
Trichlorofluoromethane 350 35 (g] 35 350 35 (g] 35 350 
Xvlenes 860 500 500 2,014 500 500 860 

Notes: 
[a] Lethal RTVs correspcnd to the boxed lethal RTV (one-fifth ofthe oralLD50 or the LOAEL) presmted in Table_ -5. When available. oral 

LD50 data were preferentiaUychosen. Sublethal R1Vscorrespond to the boxed sublethal R1V (LOAEL orNOAEL) presmted in Table_ -5. 
When available, subletha!LOAEL data were preferentially chosen. 

260 
291 
52.6 
100 

76 
750 
35 (g] 

500 

[b]TheseRTVs represent chemical concentrations that are not antkipated to result in adverse effects for the short-tailed shrew, v.hite-footed mouse. and muskrat. 

164 164 
291 700 

52,6 600 
100 1,620 
76 1,000 

480 480 
35 350 

500 _g,0_14_ 

[cJThese RTVs representchemCalconcentraticos that arenot anticipated to result in adverse effects for the AmerCan robin or mallard. When no data were available. the small mammal vah.ie 
was used as a surrogate. 

260 
291 
52.6 
100 

76 
750 
35 (g] 

500 

[ dJ These R1Vs represent chemCalconcentrations that are not anticipated to result in adverse effects for the red fox or the raccoon. When no data were available, the small mammal value was used as a surrogate. 
[ e] These RTVs represent chemical concentrations that are not antkipated to result in adverse effects for the barred owl or great blue heron. When no data were available. the small bird or predatory manunal 

value was used as a surrop;lte. 
[!] The value for benzo(a)pyrene was used as a surrogate. 
[gJ Asublethal RTV was derived by applying a factor of0.1 to the lethal RTV, whkh is expected to be protective of99% of the population (USEPA. 1986). 
(h] When injestion toxkity data were available for mallards, these data were preferentially chosen for evaluating food chain effects to mallards; other (more conseivative) effects data may have been selected for evaluatng food 

chain exposures to all other bird species. 

LD50 = Median lethal dose. 
LOAEL = Lowest Observed Adverse Effect Level 
NOAEL = No Obseived Adverse Effect Le\-el. 
RTV = Reference toxicity value. 
NA= Not available. 

RTVS.wk1 2 

164 
291 

52.6 
100 
76 

480 
35 

500 
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Chemical 

TABLE 0-1.7 
SUMMARY OF TOXICITY DATA FOR PLANT RECEPTORS 

AOC57 

Remedial Investigation Report 
Devens- Massachusetts 

R1V 
in soil [aj 

e-----------------------------='""='".);c__ ___ -J 

Reference 

INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Selenium 
Vanadium 
Zinc 

PESTICJDES/PCBs 
4,4'-DDE 
4,4'-DDT 
Aroclors 
Dieldrin 

SEMI-VOLATILE ORGANICS 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Methylnaphthalene 
Bis(2-ethylhexyl)phtha!ate 
Dibenzofuran 
Di-n-butylphthalate 
Fluoranthene 
Naphthalene 
Phenanthrene 
Pyrene 

VOLATILE ORGANICS 
1,2-Dichloroethylene 
Acetone 
Chloroform 
Ethylbenzene 
Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichlorofluoromethane 
Xvlene (total'\ 

Notes: 

Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 

Eno & Everett, 1958 
Will and Suter, 1994 

Hulzebos et al., 1993 [d] 
Hulzebos et al., 1993 [d} 

Hulzebos et al., 1993 (dj 
Hulzebos et al., 1993 [d] 
Will and Suter, 1994 

Hulzebos et al., 1993 (d] 

Hulzebos et al., 1993 (d] 
Will and Suter, 1994 

Hulzebos er al., 1993 rctl 

50 
5 

10 
500 

10 
3 
1 

20 
100 
50 

500 
30 

' 2 
50 

12.5 (b] 
12.5 

40 
12.5 (b] 

248 
248 
25 (c] 

>1,000 
617 [e] 
200 
25 (c] 

100 
25 (c] 
25 (c] 

>1,000 (I] 
NA 

> 1,000 [I] 
200 (g] 

>1,000 [I] 
>1,000 

200 
NA 

>1,000 

[a] RTVs in soil are equal to chemical concentrations in soil that are not expected to result in adverse effects to plants. 
[b] Value for 4,4'-DDTused as a surrogate. 
[c] Value for acenaphthene used as a surrogate. 
[d] Values represent 14-day growth EC50s for LJJ.ctuca sativa in soil. 
[e] Value for furan used as a surrogate. 
[f] Value for tetrachloroethylene used as a surrogate. 
[g] Value for toluene used as a surrogate 
NA = Not available 
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Chemical 

INORGANICS 
Aluminwn 
Antimony 
Arsenic 
Arsenic 
Barium 
Berylliwn 
Cachnium 
Cachnium 
Cadmium 
Cachnium 
Cadmium 
Chromiwn (III) 
Cobalt 
Copper 
Copper 
Copper 
Copper 
Lead 
Lead 
Manganese 
Nickel 
Nickel 
Selenium 
Vanadium 
Zinc 
Zinc 

PESTICIDES/PCBs 
4,4'-DDE 
4,4'-DDT 
Aroclor-1242 
Aroclor-1260 
Dieklrin 
Dieldrin 
Dieldrin 
Dieldrin 

TABLE0-1.8 
SUMMARY OF TOXICITY DATA FOR TERRESTRIAL INVERTEBRATE RECEPTORS 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Test Test Test Chemical Effect R'IV 
Type Duration Species Concentration (pg/g) 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
Soil Test 14day E. foetida 100 0 % mortality 100 
Soil Test 14day E. foetida 200 100 % mortality 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
Soil Test 14day E. foetida. 900 0 %mortality 
Soil Test 14day E foetida. 2,700 100%mortality 
Soil Test 14day Efoetid3 1,000 [a] LCSO 
Soil Test 20week E. foctida 50 [b] Decrease in cocoon production 50 [c] 
Soil Test 2week E. foetida 1,843 Leso 
Soil Test Sweek E. foetida 250 Reproduction 50% inhibited 250 
NA NA NA NA NA NA 
Soil Test 14day E. foetida 10 0 % mortality 
Soil Test 14 day E foetida 30 20 % mortality 30 
Soil Test 20week E. foetida 2,000 [b] Decrease in cocoon production 
Soil Test 2week E. foetida 643 Leso 
Soil Test 20week E. foetida 5,000 [b] Decrease in cocoon production 
Soil Test 2week E. foetida 5,941 LCSO 1,190 [c] 
NA NA NA NA NA NA 
Soil Test 20week E. foe£ida 400 [b] Decrease in cocoon production 400 
Soil Test 2week E. foetida 757 Leso 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
Soil Test 20week E. foetida 5,000 [b] Dea-ease in cocoon production 
Soil Test 2week E. foetida 662 Leso 130 [c] 

Soil Test NS NS 60 58% mortality 12 [c] 
Soil Test NS NS 60 58% mortality 12 [c] 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
Soil Test 89day E. foetida 10 6 % decrease in number of cocoons hatched 
Soil Test 89day E. foetida 30 26 % decrease in number of ccx 30 
Soil Test 89day E foetida 100 36 % decrease in number of cocoons hatched; 
Soil Test 89day E. foetida 100 50 % decrease in number of cocoons produced 

SEMI-VOIATIIE ORGANIC COMPOUNDS 
1,2-Dichlcrobenzene NA NA NA NA NA NA 
1,4-Dichlcrobenzene NA NA NA NA NA NA 
2-Methylnaphthalene Soil Test 14 day E. foetida 173 Leso 34 [d] 
Dibenzofuran NA NA NA NA NA NA 
Bis(2-ethylhexyl)phthalate Soil Test 14 day 4 test species 2,390 LCso 478 [e] 
Di-n-butylphthalate Soil Test 14 day 4 test species 222Q___ .. LCso 478 feL. 

57INVRT2.WK1 ,, 

Refcrence 

NA 
NA 
Bouche et al., 1987 
Bouche er al., 1987 
NA 
NA 
Bouche et al., 1987 
Bouche et al., 1987 
van Gestel and van Dis, 1988 
Malecki et al., 1982 
Neuhauser et al., 1985 
Molnar et al., 1989 
NA 
Bouche et al., 1987 
Bouche et al., 1987 
Malecki et al., 1982 
Neuhauser et al., 1985 
Malecki et al., 1982 
Neuhauser et al., 1985 
NA 
Malecki ct al., 1982 
Neuhauser et al., 1985 
NA 
NA 
Malecki et al., 1982 
Neuhauser et al., 1985 

U.S. EPA, 1985 
U.S. EPA, 1985 
NA 
NA 
Reinecke and Venter, 1985 
Reinecke and Venter, 1985 
Reinecke and Venter, 1985 
Reinecke and Venter, 1985 

NA 
NA 
Neuhauser et al., 1985. 
NA 
Neuhauser et al., 1986. 
Neuhauser ct al.. 1986 . 

: 
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TABLE0-1.8 
SUMMARY OF TOXIOTY DATA FOR TERRESTRIAL INVERTEBRATE RECEPTORS 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Chemical Test Test Test Chemical Effect ,.. R1V 
Type Dutation Species Concentration (p,g/g) Reference 

Fluoranthene Soil Test 14 day E. foetida. 173 LC50 34 [d} Neuhauser et al., 1985. 
Naphthalene Soil Test 14 day E. [oetida 173 LC50 34 {d] Neuhauser et al., 1985. 
Phenanthrene Soil Test 14 day E. [oetida 173 LC50 34 [d] Neuhauser et al., 1985. 
Pyrene Soil Test 14 day E foetida 173 LC50 34 [d) Neuhauser et al., 1985. 
VOIATIIE ORGANIC COMPOUNDS 
Chloroform Soil Test 14 day E. foetida 740 LC50 150 [d] Neuhauser et al., 1985. 
Ethylbenzene Soil Test 14 day E. foetida 106 LC50 21 [d] Neuhauser et al., 1985. 
Methylene chloride Soil Test 14 day E. foetida 740 LC50 150 [d] Neuhauser ct al., 1985. 
Tetrachloroethylene Soil Test 14 day E foetida 740 l.C50 150 (d] Neuhauser et a/., 1985. 
Toluene Soil Test 14 day E. [oetida 106 LC50 21 [d] Neuhauser et al., 1985. 
Trichlorofluoromethane NA NA NA NA NA NA NA 
Xylene (total) Soil Test 14 day E. [oetida 106 l.C50 21 [dJ Neuhauser et al., 1985. 

TOTALPETROIEUM HYDROCARBONS 
Total Petroleum Hydrocarbons NA NA NA NA NA NA NA 

NOlES: 
[a] LC

50 
value for soil at pH = 7.0; l.C50 = 320 ug/g - 560 ug/g for soil pH = 4.1 

[b] Acetate salt 
[c] Conservative factor of 0.2 applied to endpoint; resultant value should be protective of 99.9% of the exposued population from acute effects (USEPA, 1986). 
[d] Equal to the lowest LC

50 
in each chemical class, multiplied by a safety factor of 0.2, as described in text. Value for 2-chlorocthyl vinyl ether used for all chlorinated volatiles. Value for carbaryl used 

for aromatic hydrocarbons. Value for fluorene used for P AHs. Value for carbaryl used for aromatic hydrocarbons. 
[e] Mean ofLC\

0
s for four test species (A teberculata. E. foetida, E. eugeniae, and P. ~cavatus) from artificial soil tests; values used for a whole chemical class are multiplied by a factor of 0.2 

(Neuhauser et al., 1986). Value for dimethylphthalate used for phthalates. 
NA= Not available 
NS = Not stated 
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Chemical Name 

PAL Volatile Organics 
1,1-Dj;hJoroethylene 

Chtorobenzene 

57AQUJ'OX.wk1 

Species 

Daphnia magna. \.\71.ter flea 
Daphnia magna. ,vater flea 
Daphnia magna. water flea 
Daphnia magna, water flea 
Daphnia magna, water flea 
Lepo mis macro::hirus. bluegill 
Lepomis rnacrcchirus, bluegill 
Lepo mis macrcchirus, bluegill 
Lepo mis macrcchirus, bluegill 
Lepomis macro:hirus, bluegill 
Pimephales promelas, fathead minnow 
Pimephales promelas. fathead minnow 
Pirnephales prornelas. fathead minnow 
Pimephales promelas. fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promclas, fathead minnow 
Pimepha!es promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas. fathead minnow 
Pimephales promelas, fathead minnow 
Scenedesmus abundans, green algae 

Brachydanio rerio: zebrafoh: 
Brachydanio rerio: zebrafish: 
Brachydanio rerio; zebrafish: 
Brachydanio rerio; zcbrafish: 
Brachydanio rerio: zebrafish: 
Brachydanio rerio; zebrafish: 
Carassius auratus: Goldfish: 
Carassius auratus; Goldfish: 
Carassius auratus; Goldfish; 
Carassius auratus; Goldfish; 
Carassius auratus: Goldfish: 
Carassius auratus: Goldfish; 
Carassius auratus; Goldfish; 
Carassius auratus: Goldfish; 
Carassius auratus: Goldfish: 
Carassius auratus: Goldfish; 
Carassius auratus: Goldfish; 
Ceriodaphnia dubla: Water flea 
Ceriodaphnia dubia: Water flea 
Ceriodaphnia dubia: Water flea 
Ceriodaphnia dubia: Water flea 
Ceriodaphnia dubia: Water flea 
Ceriodaphnia dubia: Water flea 

Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µg/L) 

AOC57 

Remedial Investigation Report 
Devens.!. Massachusetts 

Age 

<24H 
FIRST INST AR 
<24H 
<24H 
FIRST INST AR 
33-75MM 
JUVENILE, 0.32-1.2G 
JUVENILE, 0.32-1.2G 
JUVENILE, 0.32-1.2G 
JUVENILE. 0.32-1.2G 
0.8G,35MM,ADULT 
ADULT, 0,SG, 35MM 
0.8G,35MM,ADULT 
ADULT,0.8G,35MM 
ADULT,0.8G,35MM 
ADULT,0.8G,35MM 
0.8G, 35MM,ADULT 
ADULT.0.8G,35MM 
0.8G, 35MM.ADULT 
ADULT,0.8G,35MM 
ADULT, 0.8G,35MM 
0.8G, 35MM,ADULT 
0.8G, 35MM,ADULT 
ADULT,0.8G,35MM 
0.8G,35MM.ADULT 
1084 CELLS/ML 

FERTil...IZED EGG 
FERTILIZED EGG 
FERTILIZED EGG 
FERTil...IZED EGG 
FERTil...IZED EGG 
NR 
3.8-6.4 CM. 1-2G 
3.8-6.4 CM. 1-2G 
3.8-6.4 CM, 1-2G 
EGG 
EGG 
EGG 
EGG 
EGGS-4D POST HATCH 
EGGS-4 D POST HATCH 
EGGS-4 D POST HATCH 
EGGS-4 D POSf HATCH 
NEONATE 
NEONATE 
NEONATE 
NEONATE 
NEONATE 
NEONATE 

Exposure 

48H 
24H 
48H 
24H 
48H 
96H 
24H 
96H 
96H 
24H 
8D 

96H 
13D 
5D 

24H 
6D 

10D 
7D. 

12D 
48H 
48H 
96H 
9D 

24H 
11 D 
96H 

14D 
21D 
28D 
28D 
7D 

48H 
24H 
48H 
96H 

7.5D 
7.5D 
SHI 
84H 
8D 
8D 

96H 
96H 
48H 
48H 
48H 
48H 
48H 
48H 

Effect 
Effect AQUIRE Year 

Concentration Reference of 
Lethal Sublethal Number Publication 

LC.:,o 79.000 80 
LC50 11.600 80 

lethality I 2.400 I 80 
LC.:,o 98,000 80 
LCso 11,600 80 
LC50 220,000 77 
LCso 74.000 81 
LC50 74,000 81 
LC.so 140,000 81 
LC50 165,000 81 
LC50 29,000 80 
LC.50 169,000 80 
LC_~o 29,000 80 
LC50 97,000 80 
LC50 116,000 80 
LC.so 74,000 80 
LC_~o 29,000 80 
LC50 29,000 80 
LC50 29,000 80 
LC.:,o 169,000 80 
LC50 108,000 80 
LC.:,o 108,000 80 
LC50 29,000 80 
LC50 175,000 80 
LC.:,o 29,000 80 
GRO 410,000 85 

REP• 8,500 213279 90 
REP* 8,500 213279 90 

LC.:,o 10,300 213279 90 
REP* 8,500 213279 90 
REP• 8,500 213279 90 

LC50 10,500 315526 83 
LCso 73,030 210728 66 
LC.:,o 56,000 210728 66 
LC50 51,620 210728 66 
LC.~0 1,040 210538 79 
LC.:,0 880 210538 79 
LC50 4.080 210538 79 
LC50 4,3S0 210538 79 

LC~o . 1.040 210563 79 
LC~0 * I 880 I 210563 79 . . 

2.370 210563 79 LC50 
LC50 . 3.480 210563 79 

LC.:,o 10.400 310810 85 
LC.:,0 11,000 310810 85 
LC:<o 11.100 310810 85 
LC50 11,400 310810 85 
LC.:,o 11.800 310810 85 
LCs0 7.900 310810 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/1..) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE I Year 
Chemical Name Species Ag< Exposure Effect Concentration Reference of 

Lethal Suble!hal Number .l\Jblication 

Ceriodaphnia dubia: Water flea NEONATE 4SH LCso 7,900 310810 85 

Ceriodaphnia dubia; Water flea NEONATE 48H LC:;o 8,900 310810 85 

Ceriodaphnia dubia; Water flea NEONATE, <12H 168H LC50 24,000 210212 91 

Ceriodaphnia dubia: Water flea NEONATE, <12 H 48H LC50 47.000 210212 91 

Ceriodaphnia dubia; Water flea NEONATE, <12 H tolOD EC50RE • 14,000 210212 91 

Ceriodaphnia dubia; Water flea NEONATE. <12H tolOD EC50RE • 22,000 210212 91 

Ceriodaphnia dubia; Water flea NEONATE. <12H to10D EC50RE • 26,000 210212 91 

Ceriodaphnia dubia; Water flea NEONATE. <12H tolOD MORe 3,890 210212 91 

Ceriodaphnia dubia: Water flea NEONATE. <12H tolOD REPe 12,000 210212 91 

Ceriodaphnia dubia; Water flea NEONATE, <12 H to10D REP• 19,000 210212 91 

Ceriodaphnia dubia: Water flea NEONATE, <12 H tolOD REP• 19.000 210212 91 

Cu lex quinquefasciatus: Mosquito LARVAE, 4THINSfAR 24H BCF 1.01 212480 75 

Cyclotella meneghiniana; Diatom EXPO GRO PHASE 48H EC50 • 235,740 210038 91 

Daphnia magna; Water flea; 12H 14D EC50RE e 2,500 315526 83 

Daphnia magna; Water flea; 24H 24H LC50 310,000 215718 77 
Daplmia magna; Water flea; <24H 24H LC50 140.000 215184 80 

Daphnia magna; Water flea; <24H 48H LC50 86,000 215184 80 

Daphnia magna; Water flea; <24H 48H MOR* 10,000 215184 80 

Daphnia magna: Water flea; NEONATE 48H LC50 10.700 3108-10 85 

Daphnia magna: Water flea; NEONATE 48H LC50 11,500 310810 85 

Daphnia magna; Water flea; NEONATE 48H LC50 12,800 310810 85 

Daphnia magna: Water flea; NEONATE 48H LC50 12,900 310810 85 

Daphnia magna: Water flea; NEONATE 48H LC50 13.000 310810 85 

Daphnia magna; Water flea; NEONATE 48H LC50 15.400 310810 85 

Daphnia magna: Water flea; NEONATE 48H LC50 21,300 310810 85 

Daphnia magna: Water flea; NEONATE 48H LC50 8.600 310810 85 

Daphnia magna: Water flea; NEONA'IE. <12H 240H LC50 16,000 210212 91 

Daphnia magna; Water flea; NEONATE. <12H 48H LC50 31.000 210212 91 

Daphnia magna; Water flea; NEONATE. <12H tollD EC50RE * 15.000 210212 91 

Daphnia magna; Water flea; NEONATE. <12H to11D EC50RE e 16.000 210212 91 

Daphnia magna; Water flea; NEONATE. <12 H to11D EC50RE • 19.000 210212 91 

Daphnia magna; Water flea; NEONATE. <12H to11D MOR* <1.400 210212 91 

Daphnia magna; Water flea; NEONATE, <12H to11D REP* 11,000 210212 91 

Daphnia magna; Water flea; NEONATE, <12H to11D REP* 11,000 210212 91 

Daphnia magna: Water flea: NEONATE, <12 H to11D REP* 6,500 210212 91 

Daphnia magna: Water flea; NR 24H BCF 1.01 212480 75 

Daphnia magna; Water flea; NR 24H EC0 74 210707 82 

Daphnia magna; Water flea; NR 24H EC100 286 210707 82 

Daphnia magna; Water flea; NR 24H EC50 195 210707 82 

Daphnia magna; Water flea: NR 24H EC501M 4,300 315526 83 

Gambusia affmis: Mosquitofoh NR 24H BCF 1.01 212480 75 

Lepomis macrcchirus: Bluegill; 3.8-6.4 CM, 1-2G 24H LC50 24,000 210728 66 

Lepomis macrcchirus; Bluegill; 3.8-6.4 CM. 1-2G 48H LC50 24.000 210728 66 

Lepomis macrcchirus; Bluegill; 3.8-6.4 CM, 1-2G 96H LC50 24,000 210728 66 

Lepomis macrcchirus; Bluegill; JUVENILE. 0.32-1.20 24H LC50 17.000 215590 81 

Lepomis macrcchirus: Bluegill: JlNENllE. 0.32-1.2G 96H LCso 16,000 215590 81 

Lepomis macro::hirus; Bluegill: JUVENILE, 3.65 CM. 0.90G lH LC50 12,000 217398 85 

Lepomis maero::hirus: Bluegill; JUVENILE. 3.65 CM. 0.90G 16H LC50 6,000 21739!:t 85 

Lepomis macro::hirus: Bluegill; JUVENILE, 3.65 CM, 0.90G 2H LC50 6,800 217398 85 

Lepomis macro::hirus: Bluegill; JUVENILE, 3.65 CM, 0.90 G 24H LC50 4.500 217398 85 

Lepomis macrcchirus: Bluegill; JUVENILE. 3.65 CM, 0.90 G 24H LC50 6,000 217398 85 
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Chemical Name 

Methylene chlori"~ 

57AQUfOX.wkl ~ 

Species 

Lepomis macrrehirus: Bluegill; 
Lepomis macrochirus; Bluegill; 
Lepomis macrochirus; Bluegill; 
Lepomis macrochirus; Bluegill; 
Lepomis macro::hirus; Bluegill; 
Lepomis macro::hirus: Bluegill; 
Lepomis macro::hirus: Bluegill; 
Lepomis macro::hirus: Bluegill; 
Lepomis macrochirus; Bluegill; 
Micropterus salmoides; Largemouth bass 
Micropterus salmoides: Largemouth bass 
Micropterus salmoides: Largemouth bass 
Micropterus salmoides; Largemouth bass 
Micropterus salmoides;Largemouth bass 
Micropterus salmoides: Largemouth bass 
Micropterus salmoides: Largemouth bass 
Micropterus salmoides: Largemouth bass 
Oedogonium cardiacum; Green algae 
Oncorhynchus my kiss: Rainbow trout 
Oncorhynchus my kiss: Rainbow trout 
Oncorhynchus mykiss; Rainbow trout 
Oncorhynchus my kiss: Rainbow trout 
Oncorhynchus mykiss: Rainbow trout 
Oncorhyncbus mykiss: Rainbow troot 
Oncorhynchus my kiss; Rainbow troot 
Oncorhynchus mykiss: Rainbow troot 
Oncorhynebus myki~s: Rainbow trout 
Oncorhynehus mykiss: Rainbow trout 
Oncorhynchus my kiss: Rainbow trout 
Oncorhynchus my kiss: Rainbow troot 
Oncorhynchus mykiss; Rainbow trout 
Fhysa sp; Pooch snail; 
Pimephales promelas: Fathead minnow 
Pimephales promelas: Fathead minnow 
Pimephales promelas; Fathead minnow 
Pimephales promelas: Fathead minnow 
Pimephales prome!as; Fathead minnow 
Pimephales promelas; Fathead minnow 
Pimephales prome!as: Fathead minnow 
Pimephales promelas; Fathead minnow 
Pimephales promelas; Fathead minnow 
Pimephales promelas: Fathead minnow 
Pimephales promelas: Fathead minnow 
Pimephales promelas; Fathead minnow 
Pimephales prome!as: Fathead minnow 
Poecilia reticulata: Guppy: 
Poecilia reliculata: Guppy: 
Poecilia reliculata: Guppy: 
Poecilia reticu!ata:Guppy; 

Carassius auratus: Goldfish: 

Table 0.1-9 
A QUIRE Freshwater Toxicity Information (JLg/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Age Exposure Effect 

JUVENILE. 3.65 CM, 0.90 G 24H 
JUVENILE, 3.65 CM. 0.90 G 4H 
JUVENILE, 3.65 CM. 0.90G 48H 
JUVENILE, 3.65 CM. 0.90 G 48H 
JUVENILE, 3.65 CM, 0.90G 72H 
JUVENILE, 3.65 CM, 0.90G 72H 
JUVENILE. 3.65 CM. 0.90G 8H 
JUVENILE, 3.65 CM. 0.90G 96H 
JUVENILE. 3.65CM. 0.90G 96H 
EGG 6.5D 
EGG 6.5D 
EGG 60E 
EGG 60H 
EGGS-4 D POST HATCH 7.5D 
EGGS-4 D POST HATCH 7.5D 
EGGS-4 D POST HATCH 84H 
EGGS-4 D POST HATCH 84H 
NR 48E 
200-400G 30D 
200-400G 30D 
200-400G 30D 
200-4000 30D 
200-400G 30D 
75-200G 72H 
75-200G 96H 
EGGS-4 D POST HATCH 16D 
EGGS-4 D POST HATCH 16D 
NR 3H 
NR 48H 
NR 96H 
STD I.ENGTH.1.2-3.8G. 4.6-6.4 CM 96H 
NR 48H 
3.8-6.4 CM. 1-20 24H 
3.8-6.4 CM, 1-2G 24H 
3.8-6.4 CM, 1-2G 24H 
3.8-6.4CM, 1-2G 48H 
3.8-6.4 CM.1-20 48H 
3.8-6.4CM, 1-20 48H 
3.8-6.4 CM, 1-20 96H 
3.8-6.4 CM, 1-2G 96H 
3.8-6.4 CM, 1-2G 96H 
31 D, 17.SMM. 0.083G 96H 
FRY.10-15D, 11.6MG. 9.5MM 96H 
JUVENILE, 30-35D, 76.8MG.14.9MM 96H 
SUB-ADULT, 65-94D, 391 MG, 26 MM 96H 
2-3MO 14D 
6M.1.9-25 CM, 0.1-0.2G 24H 
6M.1.9-25 CM, 0.1-0.20 48H 
6M.1.9-2SCM,0.1-0.2G 96H 

NR 24H 

' 

Effect AQUIRE Year 
Concentration Reference of 

Lethal Sub!ethal Number Publication 
LC50 8,000 217398 85 
LC50 6,000 217398 65 
LC50 4,500 217398 65 
LC50 7,700 217398 " LC50 4,500 217398 85 
LC50 7.400 217398 65 
LC50 6,000 217398 85 
LC50 4,500 217398 65 
LC50 7,400 217398 85 
LC50 50 210538 79 
LC50 60 210538 79 
LC50 660 210538 79 
LC:;o 710 210538 79 

LC50 . 50 210563 79 
LC50 . 60 210563 79 
LC50 . 340 210563 79 
LC50 . 390 210563 79 

BCP 1.01 212480 75 
ENZ' 2,100 315457 82 
ENZ* 2,900 315457 82 
GRO* 2,100 315457 82 
HEM' 2.100 315457 82 
MOR" 2,900 315457 82 
HEM' 9.8 315457 82 
GRO • 9.8 315457 82 

LC50 <90 210563 79 
LC:;o <90 210563 79 

ENZ" 1 216433 80 
LC50 4,100 315526 83 
LC:;o 4,700 315457 82 

LC:;0 (Cab) 7,460 310688 84 
BCP 1.01 212480 75 
LC:;o 29.120 210728 66 
LC:;o 33,930 210728 66 
LC:;o 39,190 210728 66 
LC:;0 29,120 210728 66 
LC:;o 33.930 210728 66 
LC:;o 34.980 210728 66 
LC:;o 29.120 210728 66 
LC:;o 33,930 210728 66 
LC:;0 33,930 210728 66 
LC:;0 16,900 213217 90 
LC~o 22,300 310432 83 
LC50 35,400 310432 83 
LC:;o 22.200 310432 83 

LC50 (Cab) 19.100 216354 81 
LC:;o 45,530 210728 66 
LC:;o 45,530 210728 66 
LC:;o 45.530 210728 66 

LC:;o 420,000 21577-'---~ 78 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ,g/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Effect AQUIRE Year 

Chemical Name I Species Age Exposure Effect Concentration Reference of 
Lelhal Sub!ethal Number Publication 

Daphnia magna; Water flea; 24H 24H LC.~0 2,270.000 215718 77 

Daphnia magna; Water flea; 6-24H 24H EC50IM 1,959,000 210846 89 

Daphnia magna: Water flea: 6-24H 48H EC50IM 1,682,000 210846 89 

Daphnia magna; Water flea: <24H 24H LC50 310,000 215184 80 

Daphnia magna: Water flea: <24H 48H LC~o 220,000 215184 80 

Daphnia magna; Water flea; <24H 48H MoR·I 6s,ooo I 215184 80 

Daphnia magna; Water flea; NR 24H EC0 1.707 210707 82 

Daphnia magna: Water flea: NR 24H EC100 2.5 210707 82 

Daphnia magna; Water flea; NR 24H EC50 2.1 210707 82 

Lepomis macro:::hirus; Bluegill; JUVENILE. 0.32-1.2G 24H LC50 230,000 215590 81 

Lepomis macro:::hirus; Bluegill; JUVENILE. 0.32-1.2G 96H LC50 220,000 215590 81 

Oryzias latipes: Medaka, high-eyes NR 24H LC50 UOQOOO 312497 86 

Oryzias latipes; Medaka,high-eyes NR 24H LC50 1.100.000 312497 86 

Oryzias latipes; Medaka,high-eyes NR 24H LC50 840,000 312497 86 

Oryzias latipes; Medaka, high-eyes NR 48H LC50 1.100000 312497 86 

Oryzias latipes: Medaka,high-eyes NR 48H LC50 1.100.000 312497 86 

Oryzias latipes; Medaka,high-eyes NR 48H LC50 840,000 312497 86 

Pimephales promelas; Fathead minnow 1.04G. 49.0MM 24H EC50IM 112,800 210973 78 

Pimephales promelas; Fathead minnow 1.04G, 49.0MM 24H LC50 268,000 210973 78 

Pimephales promelas; Fathead minnow 1.04G. 49.0MM 48H EC50IM 99,000 210973 78 

Pimephales promelas; Fathead minnow 1.04G,49.0MM 48H LC50 265,000 210973 78 

Pimephales prome]as; Fathead minnow 1.04G, 49.0MM 72H EC50IM 99,000 210973 78 

Methylene chloride (cmt.) Pimephales promelas; Fathead minnow 1.04G. 49.0MM 72H LC50 232,400 210973 78 

Pimephales promelas; Falhead minnow 1.04G. 49.0MM 96H EC50IM 99,000 210973 78 

Pimephalcs promelas; Fathead minnow 1.04G. 49.0MM 96H LCso 193.000 210973 78 

Pimephales prornelas; Fathead minnow 1.04G.49.0MM: 96H LC50 310,000 210973 78 

Pimephales promelas; Fathead minnow 30D, 17.6:MM, 0,066G 96H LC:;o 330.000 312858 " Pimephales promelas; Falhead minnow < 24 lL EMBRYO 28D GRO• 142,000 312567 87 

Pimephales prornelas; Fathead minnow < 24 H, EMBRYO 28D GRO* 82.500 312567 87 

Pimephales promelas; Fathead minnow JUVENILE 192H LC.so 471.000 312567 87 

Pimephales promelas: Fathead minnow JUVENILE 96H LCso 502,000 312567 87 

Poecilia reticulata:Guppy 2-3MO 14D LC50 (Cab) 294.000 216354 81 

Tetrachloroethylene Daphnia magna; Water flea NR 24H ECso 147.000 82 

Daphnia magna: Water flea FIRST INST AR, < 24 H 48H EC501MM 7.500 83 

Daphnia magna: Water flea <24H 24H LCso 18,000 80 

Daphnia magna; Water flea FIRST INST AR, <"° 24 H 48H EC50lMM'. 7,490 83 

Daphnia magna; Water flea FIRST INSTAR, <= 24 H 48H LCso 9,091) 83 

Daphnia magna; Water flea NR 24H EC0 65,000 82 

Daphnia magna: Water flea FIRST IN STAR. < = 24 H 48H LC~0 18.100 83 

Daphnia magna; Water flea NR 24H EC100 250,000 82 

Daphnia magna; Water flea FIRSTlNSTAR. <=24H 48H EC.~0IMM 8,500 83 

Daphnia rnagna; Water flea FIRSTINSTAR, < 24H 28D GRO 1.100 83 

Daphnia magna: Water flea <24H 48H LCso 18.000 80 

Daphnia magna: Water flea FIRST INST AR. < 24 H 28D GRO I 510 ! 83 

Daphnia magna: Water flea <24H 48H MOR 10,000 80 

Daphnia magna; Water flea < 24H 28D GRO 1.110 83 

Daphnia magna: Water flea FIRST lNSTAR. < 24 H 48H LC.~0 18,000 83 

Daphnia magna: Water flea FIRST INST AR. < 24 H 28D REP I 510 I 83 

Daphnia magna: Water flea < 24H 28D REP 1.]10 83 
Daplmia magna: Water flea FIRST INST AR. < 24 H 48H LC50 9,lOU 83 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ,g/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 
Chemica!Name I Species Age Exposure Effect Concentration Reference of 

Lethal Sublelhal Number Publication 
Daphnia magna; Water flea FIRSfINSTAR. < 24H 48H EC50IMM 8,500 83 
Daphnia magna: Water flea FIRSTINSTAR. < 24H 28D REP 1.100 83 
Lepomis macrcchirus: Bluegill JUVENIIE. 0.32-1.2G 24H LC:;o 46,000 81 
Lepomis macrcchirus; Bluegill JUVENII.E, 0.32-1.2G 96H LC50 13,000 81 
Moina macrocopa: Water flea 5D 3H LC50 1.800 86 
Oncorhynchus mykiss: Rainbow trout 7.3 CM, 5.86G, FINGERLING 24H LC50 6,310 83 
Oncorhynchus mykiss: Rainbow trout 6.1 CM, 3.20. FINGERLING 72H LC50 4,990 83 
Oncorhynchus my kiss: Rainbow trout 6.1 CM, 3.2G, FINGERLING 24H LC50 4,990 83 
Oncorhynchus my kiss: Rainbow trout 6.1 CM, 3.20, FINGERLING 48H LCso 4,990 83 
Oncorhynchus my kiss: Rainbow trout 7.3 CM, 5.86 G, FINGBRLlliG 96H LC50 5,840 83 
Oncorhynchus my kiss; Rainbow trout 7.3 CM. 5.86 G, FINGERLING 72H LCso 5,810 83 
Oncorhynchus mykiss: Rainbow trout 7.3 CM. 5.86 G, FINGERLING 48H LC50 5,950 83 
Oncorhynchus my kiss: Rainbow trout 6.1 CM. 3.2G, FilfGERLING 96H LC50 4.990 83 
Oncorhynchus mykiss; Rainbow trout 3.20G 96H LC50 4.990 82 
Oryzias latipes; Medaka 3CM,0.3G 48H LCso 1,600 86 
Pimephales prome!as: Fathead minnow 1.040, 49.0MM 96H LC50 21.400 78 
Pimephales promelas: Fathead minnow 30-35D 48H LC50 15,900 83 
Pimephales promelas: Fathead minnow 1.040.49.0MM 72H LCso 18,900 78 
Pimephales promelas: Fathead minnow 0.12G 96H LC50 13,500 83 
Pimepha!es promelas: Fathead minnow 1.04G. 49.0MM 72H EC50IMM 14,400 78 
Pimephales promelas: Fathead minnow 1.040, 49.0MM 48H LCso 19.600 78 
Pimephales promc!as: Fathead minnow 1.040, 49.0MM 48H EC50IMM 14.400 78 

Tetrachloroethylene (cont.) Pimephales promelas; Fathead minnow 30D 96H LC50 13,400 85 
Pimephales promelas: Fathead minnow 1.040, 49.0MM 24H LCso 23,500 78 
Pimephales promelas: Fathead minnow 31D, 20.3MM. 0.120G 96H LC50 20,300 85 
Pimephales promelas: Fathead minnow 30-35D 96H LCso 13,400 83 
Pimephalcs promelas; Fathead minnow 1.040, 49.0MM 96H EC50IMM 14.400 78 
Pimephales promelas: Fathead minnow 30-35D 24H LC50 17,900 83 
Pimephales promelas: Fathead minnow 1.040,49.0MM 24H EC~olMM 14.400 78 
Pimephales promelas; Fathead minnow 30-35D 72H LCso 14,900 83 
Pimephales promelas: Fathead minnow 1.040,49.0MM 96H LC50 18,400 78 
Tanytarsus dissimilis: Midge 3RDOR4THINSTAR. 2.0-3.SMM 48H LCso 30,800 83 
Tanytarsus dissimilis: Midge 3RD OR 4TH !NSTAR. 2.0-3.5MM 24H LC50 54.600 83 

Toluene Acdes aewpti: Mosquito; 4THlliSTARLARVAE 24H EC50IM 21.520 215700 77 
Aedes aewpti; Mosquito; 4THINSTARLARVAE 24H MOR 9,950 215700 77 
Brach ton us calycif1orus; Rotifer. Rotifer..: NEONATE 24H LC50 113,COO 219385 91 
Chiarella vulgaris: Green algae; Chlorophyta; NR 24H EC50GR 245,000 212215 75 
Daphnia rnagna; Water flea: 1ST !NSTAR 481:1 EC50IM 19.600 215087 79 
Daphnia rnagna; Water flea: 24H 24H LC50 470.000 215718 77 
Daphnia magna; Water flea: <24H 24H LC50 310,000 2151$4 80 
Daphnia magna: Water flea: <24H 48H LC50 310.000 215184 so 
Daphnia magna: Water flea: <24H 48H MOR 28.000 215184 80 
Daphnia rnagna; Water flea: <=24H 21D REP I 1.000 I 210847 89 
Daphnia rnagna; Water flea: <=24H 24H EC50IM 84.000 210847 89 
Daphnia magna: Water flea: NR 24H EC0 53 216628 88 
Daphnia rnagna: Water flea: NR 24H EC0 93 210707 82 
Daphnia magna; Water flea: NR 24H ECioo 500 210707 82 
Daphnia magna; Water flea: NR 24H EC50 270 210707 82 
Daphnia rnagna: Water flea: NR 24H EC~0 84 216628 88 
Daphnia magna: Water flea; NR 24H EC50IM 7.000 313V-"'-..

1 
88 
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Chemical Name Species 

Diaptomus forbesi: Calanoidcopepod; Copepoda; 
Scenedesmus subspicatus: Green algae: Chlorophyta: 
Scenedesmus subspicatus; Green algae: Chlorophyta: 
Selenastrum caprk:omutum: Green algae: Chlorophyta; 
Selena strum caprk:ornutum: Green algae: Chlorophyta; 

1,1,2-Trichloroethylene Aedes aewpti. mosquito 
Arnbystoma mexicanum. salamander 
Asellus aquaticus, sowl:ug 
Brachydanio rerio, zebrafish 
Chircnomus thummi, midge 
Cloeon dipterum. mayfly 
Corixa punctata. water boatman 
CU lex pipiens, mosquito 
Daphnia magna. water flea 
Daphnia magna, water flea 
Daphnia magna, water flea 
Daphnia magna. water flea 
Daphnia magna. water flea 
Daphnia magna, water flea 
Daplmia magna, water flea 
Dugesia lugubris, flatworm 
Erpobdella octoculata, leech 
Gammarus pulex. scud 
Hydra oligactis. hydra 
Hydra oligaetis, hydra 
Ischnura elegans. dragoofly 
Lepomis macro::hirus, bluegill 
Lepomis macro::hirus, bluegill 
Lepomis macro::hirus, bluegill 
Lymnaea stagnalis, great pend snail 
Lymnaea stagnalis. great pend snail 
Moina macrocopa. water flea 
Nemoura cinerea. stonefly 
Oneorhynch.us mykiss, rainbow trout 
Oncorhynch.us mykiss, rainbow trout 
Oryzias latipes, medaka 
Oryzias latipes. medaka 
Pimephales promelas. fathead minnow 
Pimephales prome]as, fathead minnow 
Pimephales promelas. fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 

1,1,2-Triehloroethy!ene (cont.) Pimepha!es prome!as, fathead minnow 
Pimephales promelas. fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephales promelas, fathead minnow 
Pimephalcs promelas. fathead minnow 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial Investigation Report 
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Age 

NR 
LOG GRO PHASE 
LOG GRO PHASE 
EXPOGRO PHASE 
NR 

3RDINSfAR 
3-4\VK 
NR 
NR 
NR 
NR 
NR 
3RDINSTAR 
<=24H 
NR 
24H 
NR 
NR 
<=241-1 
<=24H 
NR 
NR 
NR 
BUDLESS 
NR 
NR 
JUVENILE 75 D, 2.2 CM 
JUVENILE. 0.32-1.20 
JUVENILE, 0.32-1.20 
3-4\VK 
NR 
SD 
NR 
NR 
5-8\VK 
3CM,0.3G 
4-5\VK 
1.04G, 49.0MM 
310 
30-35D 
3-4WK 
1.04G,49.0MM 
30-35D 
1.04G. 49.0MM 
1.04G, 49.0MM 
30-35D 
1.04G, 49.0MM 
0.12G 
30-35D 
1.04G; 49.0MM 

6 

Exposure 

96H 
48H 
48H 
8D 

72H 

48H 
48H 
48H 
48H 
48H 
48H 
481-1 
48H 
48H 
3D 

24H 
24H 
24H 
24H 
48H 
48H 
48H 
48H 
48H 
48H 
48H 
1H 

96H 
24H 
48H 
48H 
3H 

48H 
24H 
48H 
48H 
48H 
46H 
96H 
24H 
48H 
96H 
48H 
72H 
24H 
96H 
24H 
96H 
72H 
96H 

Effect 

LC50 
EC50BM 
EC50GR 
EC50GR 
EC50GR 

LC50 
LC50 
LCso 
LC50 
LC50 
LC50 
LC50 
LC50 
LC50 
ABD 
LC50 

Jeth 

EC50 
LC50 

LC50 
LC50 
LC50 
LC50 
LC50 
LC50 
RES 

LC50 
LC50 
LC50 
LC50 
LCsol 
LCso 
RES 

LC50 
LC50 
LC50 
IMM 
LC50 
LC50 
LC50 
!MM 
LC50 
IMM 
LC50 
LC50 
!MM 
LC50 
LCso 
LC50 

Effect 
Concentration 

Lethal Sublethal 
447,000 

160,000 
125,000 

9,400 
12,500 

48,000 
48,000 
30,000 
60,000 
64,000 
42.001 

110,000 
55,000 
16,000 
25,000 

1,000,000 
110,000 

1.313,000 
22,000 

2,200 
42.000 
75.000 
24,000 
75,000 
i5,000 
49,000 

100 
45,000 

66,000 to 100,000 
56,000 
56,000 

2,300) 
70,000 

5.000 
42,000 

1,900 
270,000 
22,700 
44,100 
58,800 
47.000 
21.900 
57,900 
22,200 
52,400 
45,000 
23.000 
44,1(Y) 
55.400 
66,800 

AQUIRE Year 
Reference of 
Number Publication 

311282 83 
212997 90 
212997 90 
213550 90 
313142 " 

83 
80 
83 
79 
83 
83 
83 
83 
80 
84 
77 
84 
82 
80 
80 
83 
83 
83 
83 
83 
83 
90 
S1 
81 
83 
83 
86 
83 
79 
83 
86 
83 
78 
85 
83 
83 
78 
83 
78 
78 
83 
78 
83 
83 
78 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µg/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Effect AQUIRE Year 
Chemical Name I Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 
Pimepha!es promela~. fathead minnow 1.04G, 49.0MM 96H LC50 40,700 78 
Pimephales promelas, fathead minnow 1.04G, 49.0MM 72H LCso 39,000 78 
Pimephales promelas, fathead minnow 1.04G, 49.0MM 48H LC50 53,300 78 
Scenedesmus aWndans, green algae 10E4 CELLS/ML 96H GRO 450.000 " Selenastrumcapr.icomutum, green algae LOG PHASE 96H PGR 175,000 83 
Tubificidae, tubificidae NR 48H LC50 132,000 83 
Xenopus Iaevis. clawed toad 3-4WK 48H LC50 45,0CO 80 

PAL Semivolatile Organics 
Bis(2-ethylhexyl)phthalate Anacystis aeruginosa: Blue-green algae; LOG- PHASE 500000 CELLS/ML 96H EC50GR >=320 215336 81 

Anacystis aeruginosa; Blue-green algae; LOG- PHASE 500000 CELLSn.fL 96H PGR• >=320 215336 81 
Brachydanio rerio; Zebra danio, zebrafish; 4-5WK 96H LCso >320 215390 84 
Brachydanio rerio; Zebra danio. zebrafish; 4-5WK 96H MOR* >=320 215390 84 
Brachydanio rerio: Zebra danio. zebrafish; <4H,EGGS 5WK DVP* >=1000 215390 84 
Brachydanio rerio; Zebra danio, zebrafish: 1-2D 96H MOR* >=320 215390 84 
Brachydanio rerio; Zebra danio. zebrafish: <4H.EGGS 5WK GRO * >=1000 215390 84 
Brachydanio rerio: Zebra danio. zebrafish: 1-2D 96H BEH* >=320 215390 84 
Brachydanio rerio; Zebra danio, zebrafish: 4-5WK 96H BER* >=320 215390 84 
Brachydanio rerio; Zebra danio, zebrafish: 1-2D 96H LCso >320 215390 84 
Brachydanio rerio: Zebra danio, zebrafish: <4H.EGGS 5WK MOR* > =100'.l 215390 84 
Bufo woodhousei fowleri: Fowler's toad; EMBRYO TO LARVA to8D • LC50 3,880 216772 78 
Bufo woodhousei fowleri: Fowler's load; LARVA 96H* LCso 3,880 216772 78 
Carassius auratus; Goldfish; EMBRYO TO LARVA 96H* LCso 6,180 216772 78 
Carassius auralus: Goldfish; EGGS, 4 D POSI'HATCH 96H LCso* > 191000 210563 79 
Carassius auratus; Goldfish: EGGS, 4 D POSI'HATCH 96H LC50 • > 186000 210563 79 
Carassius auratus; Goldfish; EGGS, 4 D POSI'HATCH 8D LCso * > 191000 210563 79 
Caras~ius auratus; Goldfish; EGGS, 4D POSI'HATCH 8D LCso • > 186000 210563 79 
Chirooomus plumosus: Midge; EGG 30D HAT" 560 217688 77 
Chircnomus plumosus; Midge; LARVAE 30D DVP* 560 217688 77 
Chlorella pyrenoidosa; Green algae; LOG- PHASE 10000 CELLS/ML 96H EC50GR >320 215336 81 
Ch!orella pyrenoidosa; Green algae: LOG-PHASE 10000 CELLS/ML 96H PGR• >=320 215336 81 
Daphnia magna; Water flea; <24H 24H LCso >68000 215184 80 
Daphnia magna: Water flea; NR 21D REP'" 10 210736 73 
Daphnia magna: Water flea; < 24H 21D MOR* 10 311051 82 
Daphnia magna; Water flea; NR 21D REP* 2.5 210736 73 
Daphnia magna: Water flea: < 24H 21D MOR* 3.2 311051 82 
Daphnia magna; Water flea; NR 21D REP* 3 210736 73 
Daphnia magna; Water flea; < 24H 48H we• 47 311051 82 
Daphnia magna; Water flea; NR 21D REP* 30 210736 73 
Daphnia magna: Water flea: <lD 2WK MOR• 32 215336 81 
Daphnia magna; Water flea: FIRSI' !NSTAR.< 24 H 7D BIO* 811 312340 87 
Daphnia magna; Water flea: FIRST !NSTAR. < 24 H 7D MOR* 158 312340 87 
Daphnia magna: Water flea: <lD 3WK LC~0 >320 215336 81 
Daphnia magna; Water flea: FIRST INST AR, < 24 H 7D MOR• 611 312340 87 
Daphnia magna; Water flea: <24H 2WK REP* 320 215336 81 

Bis(2-ethylhexyl)phthalate Daphnia magna; Water flea: NR 14D REP* 10 210736 73 
(cont.) Daphnia magna: Water flea: <24H 48H LC50 11.000 215184 80 

Daphnia magna: Water flea: NR 14D REP• 3 210736 73 
Daphnia magna: Water flea: FIRST !NSTAR.< 24 H 21D MOR• 158 312340 87 
Daphnia magna; Water flea: NR 14D REP* 30 210736 73 
Daphnia magna: Water flea: FIRST INST AR. < 24 H 7D BIO• 158 31234JL . ..,,1 87 . \ 
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Table 0.1-9 
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Effect AQUIRE Year 

Chemical Name Species Ago Exposure Effect Concentration Reference of 
Lethal Sublethal Number Publication 

Daphnia magna; Water flea: <24H 210 MOR* 100 311051 82 

Daphnia magna; Water Ilea; <lD 3WK MOR* >=320 215336 81 

Daphnia magna: Water flea: <24H 21D MOR* 32 311051 82 

Daphnia magna; Water flea; <24H 48H MOR* 1,100 215184 80 

Daphnia magna; Water flea; <lD 2WK LCso >320 215336 81 

Daphnia magna; Water flea: <lD 24H ECsolM >320 215336 81 

Daphnia magna: Water flea: FIRST !NSTAR, < 24 H 21D MOR* 811 312340 87 

Daphnia magna: Water flea; 1ST lNSTAR. 24 H 210 REP 3 210732 73 

Daphnia magna; Water flea: <lD 2WK MOR* >=320 215336 81 

Daphnia pulex; Water flea: NEONA'IE, < 24 H 48H ECsolM 133 312730 87 

Euglena gracilis: Flagellate euglcnoid: LOG-PHASE 10000 CELLS/ML 96H ECsoGR >320 215336 81 

Euglcna gracilis: Flagellate euglenoid; LOG-PHASE 10000CELLS/ML 96H 11'.lR • >=320 215336 81 

Gammarus pseudolimnaeus; Scud; NR 96H LCso >32000 210732 73 

Gammarus pseudolimnacus: Scud: JUVENILE 96H LCso > 32000 210666 80 

Gammarus pulex: Scud; >12:MM 10D we• 100 210079 91 

Gammarus pulex: Scud: >12MM 10D we• 500 210079 91 

Gasterosteus aculeatus; Three spine stickleback; 4-5WK 48H LCso > 300 210823 89 

Gastcrosteus aculeatus: Three spine stickleback; 4-5WK 96H LCso > 300 210823 89 

Gasterosteus aculcatus; Three spine stickleback; 4-5WK 24H LC50 > 300 210823 89 

Gasterosteus aculeatus; Three spine stickleback: EGGS, <6H 35D EC.~0 * > 320 210823 89 

Gastcrosteus aculeatus;Three spine stickleback: 4-5WK 24H ECso * > 300 210823 89 

Gasterosteus aculeall.ls; Three spine stickleback: EGGS, <6H 35D LCso > 320 210$23 89 

Gasterosteus aculeatus;Three spine stickleback; 4-5\VK 72H LC:,o > 300 210823 89 

Gasterosteus aculeatus: Three spine stickleback: 4-5WK 48H ECso* > 300 210823 89 

Gasterosteus aculeall.1s: Three spine stickleback: 4-5\VK 72H EC50 * > 300 210823 89 

Gasterosteus aculeatus: Three spine stickleback: 4-5WK 96H ECso * > 300 210823 89 

Ictalurus punctatus: Channelcatlish: 1.5G 96H LCso > 100000 210666 80 

Ictalurus punctatus: Channel catfish: EMBRYO TO LARVA 96H• LC50 690 216772 78 

Jordanel!a floridac; Flagfish; 28-35D 3\VK MOR* >=320 215336 81 

Jordanella floridac; Flagfish: <36H 4\VK MOR* >=320 215336 81 

Jordanella floridae: F!agfish: <36H 7D LCso >320 215336 81 

Jordane11a floridae; Flagfish; 1-2D 96H LCso >320 215336 81 

Jordanella floridac; Flagfish: 4-5\VK 96H BEH• >=320 215336 81 

Jordanella floridae; Flagfish: 4-5WK 96H LC50 >320 215336 81 

Jordanella floridac; Flagfish: 1-2D 48H LCso >320 215336 81 

Jordanella floridac; Flagfish: <36H 4\VK GRO * >=320 215336 81 

Jordanella floridae: Flagfish: 28-35D 4WK MOR* >=320 215336 81 

Jordanella 0oridae; Flaglish: <36H 4WK LC:,0 >320 215336 81 

Jordanella floridac: Flagfish: 4-5\VK 48H LC50 >320 215336 81 

Jordanc!la floridac; Flagfish; 1-2D 96H BEH* >=320 215336 81 

Jordane!la floridac: Flagfish: 28-35D 4WK GRO* >=320 215336 81 

Jordane!!a floridac: Flagfish: 28-35D 2\VK MOR• >=320 215336 81 

Jordanel!a floridac: Flaglish; 28-35D 4WK REP• >=320 215336 81 

Jordanella floridae: F!agfish: 28-35D 1WK MOR• >=320 215336 81 

Lepomis macrcchirus: Bluegill; 0.32-1.2G, JUVENILE 24H LCso >770000 215590 81 

Bis(2-ethylhexyl)phthalate Lepomis macrcchirus: Bluegill; 0.32-1.2G, JUVENILE 96H LC50 >170000 215590 81 

(cont.) Lepomis maercchirus; Blue)til!: 0.6G 96 I-I LC50 > 100000 210666 80 

Lepomis macrcchirus: Bluegill: JUVENILE, 35 - 60 MM 0.7H AVO• 112,400 215272 80 

Micropterus sa)moides: Largemouth bass: EGGS, 4 D POSfHATCH 84H LCso • 32,100 210563 79 

Micropterus salmoides: Largemouth bass: EMBRYO TO LARVA 96 H • LC50 32,900 216772 78 

Micropterus salmoides; Largemouth bass: EMBRYO TO LARVA 96 H * LC50 42.100 216772 78 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUJRE Year 
Chemical Name I Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 
Micropterus salmoides; Largemouth bass: EGGS. 4 D POSTHATCH 7.5D LC:i;0 

. 45.500 210563 79 
Micropterus salmoides; Largemouth bass; EGGS. 4 D POSTHATCH 7.5D LC:10 . 55.700 210563 79 
Micropterus salmoides: Largemouth bass; EGGS. 4 D POSTHATCH 84H LC:10 . 65,500 210563 79 
Oncorhynchus kisutch; Coho salmon. silver salmon; 1.5G 96H LC:10 > 100000 210666 80 
Oncorhynchus my kiss: Rainbow troot. donaldson trout; EYED EGGS 12D * MOR* 54 217859 76 
Oncorhynchus my kiss: Rainbow trout. dona Id son trout; EYED EGGS 100D HAT* 54 217859 76 
Oncorhynchus my kiss: Rainbow trout. dona Id son trout: EYED EGGS 12D • MOR• 14 217859 76 
Oncorhynchus my kiss: Rainbow trout. donaldson trout: EGGS, 4D POSTHATCH 23D LC50 . 154,000 210563 79 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; EYED EGGS 12D • MOR• 5 2178.'i9 76 
Oncorhynchus mykiss: Rainbow trout. donaldson trout; EGGS, 4D POSTHATCH 27D LC50 . 149.200 210563 79 
Oncorhynchus mykiss; Rainbow trout, donaldson trout: 1.SG 96H LC50 > 100000 210666 80 
Oncorhynchus my kiss; Rainbow trout, donaldson trout; EMBRYO TO LARVA 96H• LC_~o 149,200 216772 78 
Oncorhynchus mykiss: Rainbow trout, donaldson trout; EYED EGGS 24D • MOR* 14 217859 76 
Oncorhynchus my kiss; Rainbow trout, donaldson trout; EYED EGG 90D VIB' 14 215109 77 
Oncorhynchus mykiss: Rainbow trout. donaldson trout; EYED EGGS 240 • MOR* 5 2178.'i9 76 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; EYED EGGS 100D GRO • 62 217859 76 
Oncorhynchus my kiss; Rainbow trout, donaldson trout: EYED EGGS 24D • MOR* 54 217859 76 
Oncorhynchus my kiss: Rainbow trout, donaldson trout: EGGS, 4 D POSTHATCH 27D LC50 . 139,500 210563 79 
Oncorhynchus my kiss: Rainbow trout, donaldson trout; EYED EGGS 5D * MOR* 14 217859 76 
Oncorhynchus my kiss; Rainbow trout, donaldson trout; EYED EGG 90D GRO* 54 215109 77 
Oncorhynchus my kiss: Rainbow trout, donaldson trout; EYED EGGS 5D • MOR* 5 2178.'i9 76 
Oncorhynchus my kiss: Rainbow trout, donaldson trout: EGGS, 4 D POSTHATCH 23D LC50 . 139,100 210563 79 
Oncorhynchus my kiss; Rainbow trout, donaldson trout; EYED EGG 90D vre• 5 215109 77 
Oncorhynchus mykiss: Rainbow trout, donaldson trout; EMBRYO TO LARVA 96H* LCso 139,500 216772 78 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; EYED EGGS SD• MOR* 54 2178.'i9 76 
Oryzias latipes; Medaka,high-eyes: 28-35D 4\VK GRO • >=:o320 215336 81 
Oryzias latipes; Medaka, high-eyes: 28-35D 4WK REP• >=320 215336 81 
Oryzias la tip es; Medaka, high-eyes: 1-2D 96H BEH* >=:o320 215336 81 
Oryzias latipes; Medaka. high-eyes: 4-5\VK 48H LC50 >320 215336 81 
Oryzias latipes; Medaka,high-eyes; 28-35D lWK MOR* >=320 215336 81 
Oryzias Jatipes; Medaka,high-eyes: 4-5\VK 96H BEH* >=320 215336 81 
Oryzias latipes; Medaka.high-eyes; 28-35D 3WK MOR• >=320 215336 81 
Oryzias latipcs; Medaka,high-eyes; 4-5\VK 96H LCso >320 215336 81 
Oryzias latipes; Medaka,high-eyes; 28-35D 4WK LC:;o >320 215336 81 
Oryzias latipes; Med aka, high-eyes; <36H 4WK LC:;o >320 215336 81 
Oryzias latipes; Med aka, high-eyes; 1-2D 96H LCso >320 215336 81 
Oryzias latipes; Medaka,high-eyes; <36H 4WK MOR* >=320 215336 81 
Oryzias Jatipes; Medaka,high-eyes; 1-2D 48H LC50 >320 215336 81 
Oryzias latipes; Medaka,high-eyes; 28-3SD 2\VK MOR* >=320 215336 81 
Oryzias latipes; Medaka,high-eyes; 28-35D 4WK MOR* >=320 215336 81 
Oryzias Jatipes; Medaka, high-eyes; <36H 7D LC:;o >320 215336 81 
Pimephales prome!as: Fathead minnow; 7.SMO, 1.24G 56D MOR* 62 2178.'i9 76 
Pimephales promelas: Fathead minnow: 7.SMO, 1.24G 56D GRO * 62 217859 76 
Pimephales promelas: Fathead minnow; FRY,10D 127D GRO* 100 215109 77 
Pimephalcs promelas; Fathead minnow; FRY. lOD 127D VIB • 11 215109 77 

Bis(2-ethylhexyl)phlha!ate Poecilia reticulata;Guppy; 21-28D 2\VK LC50 >320 215336 81 
(cont.) Poecilia reticulata; Guppy; 21-28D 48H LC~0 >320 215336 81 

Poecilia reticulata: Guppy: 21-28D 4WK LC:;o >320 215336 81 
Poecilia reticulata: Guppy; 21-28D 1\VK LC50 >320 215;136 81 
Rana arvalis; Moorfrog: EGGS 3WK HAT I o.89 to 1s1.40 ! 215904 87 
Rana pipiens: Leopard frog: EMBRYO TO LARVA to8D * LC50 4-440 2167'"- '~, 78 
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Chemical Name 

PAL Metals 
Aluminum 

Aluminum (cont.) 
Aluminum chloride 

57AQUfOX.wkl 

Species 

Rana pipiens; Leopard frog: 
Salve!inus fontinalis; Brook troot; 
Salvelinus fontinalis; Brook troot: 
Selenastrum caprK:omutum: Green algae; 
Selenastrum capricomutum: Green algae; 
Stephanodiscus hantzschii: Diatom; 
Stephanodiscus hantzschii: Diatom; 

Brachionus calyciflorus; Rotifer; 
Myriophyllumspicatum: Water-milfoil; 
Myriophyl!umspicatum: Water-milfoil; 
MyriophyUumspicatum; Water-milfoil; 
Myriophyllumspicatum: Water-milfoil: 
Salmo trutta: Bro\.\11 troot; 
Salmo trulta; Bro\\11 troot; 
Salmo trutta: Bro\\11 troot: 
Salmo trutta; Bro\\11 troot: 
Salmo trutta; Bro\\11 troot: 
Salmo trutta: Bro\\11 troot; 
Salvelinus fontinalis; Brook troot; 
Salvelinus fontinalis; Brook troot; 
Salvelinus fontinalis; Brook troot; 
Salvelinus fontinalis: Brook troot: 
Salvelinus fontina!is; Brook troot; 
Sa\velinus fontinalis: Brook troot; 
Salvelinus fontinalis; Brook troot: 
Salvelinus fontinalis; Brook troot: 
Salvelinus fontinalis: Brook troot; 
Salvelinus fontinalis: Brook troot; 
Salve!inus fontinalis: Brook troot: 
Salvelinus fontinalis; Brook troot; 
Salvelinus fontinalis: Brook troot; 
Salvelinus fontina!is; Brooktroot; 
Salvelinus fontinalis; Brook troot; 
Salvelinus fontinalis; Brook troot; 
Salvelinus fontinalis: Brook troot; 
Salvelinus fontinalis; Brook troot; 
Salvelinus fontinalis; Brook trait: 
Salvelinus fontinalis; Brook troot: 
Salvelinus fontina!is: Brook troot: 
Salvelinus fontinalis; Brook troot: 
Salvelinus fontinalis: Brook troot: 
Salvelinus fontinalis: Brook troot: 
Salvelinus fontinalis: Brook troot: 
Salve!inus fontinalis: Brook troot; 
Ambystoma opacum: Marbled salamander: 
Brachydanio rcrio; Zebra danio, zebrafish; 
Brachydanio rerio: Zebra danio, zebrafish: 
carnssius auratus: Goldfish: 
Chi!omonas paramecium: Cryptomooad; 

Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Age Exposure Effect 

LARVA 96 H • 
ADULT.15YR 150D 
ADULT. 1.5 YR 150D 
LOG- PHASE 50000 CELLSIML 96H 
LOG- PHASE 50000 CELLS/ML 96H 
LOG- PHASE 10000 CELLS/ML 96H 
LOG-PHASE lOO00CELLS/ML 96H 

NEONATE 24H 
4CMAPEX 32D 
4CMAPEX 32D 
4CMAPEX 32D 
4CMAPBX 32D 
AIBVlN 28D 
AIBVlN 42D 
AIBVlN 21D 
AI.EVlN 42D 
AIBVlN 28D 
FERTEGG <4MO 
FRY 43.2H 

FRY 7.3D 
FRY 79.2H 
ADULT. 25-30 CM 5D 
FRY 86.4H 
FRY 11.5D 
FRY. 22-23 MM 10.67D 

FRY 4.7D 
FRY. 22-23 MM 19.67D 
FRY 5D 
FRY,22-23MM 20.83D 
FRY 50.4 H 
FRY, 22-23 MM 4.79D 

FRY 67.2H 
FRY, 22-23 MM 8.42D 
EYED EGGS 5D 
FRY.22-23MM >20.83D 
0.2G, 30D 3D 
FRY. 22-23 MM >20.83 D 
FRY 55.2H 
FRY, 22-23 MM >20.83 D 
FRY 38.4 H 
0.2G, 30D 56D 
FRY 5.2D 
RECENTLY HATCHED FRY 5D 
YEARLINGS. 13-17CM 5D 
EGGS 8D 
LARVAE. 7-8D POSf-SPAWN 48H 
LARVAE, 7-8D POSf-SPAWN 48H 
EGGS 7D 
NR 0.17H 

10 

Effect AQUIRE Year 
Concentration Reference of 

Lethal Sublethal Number Publication 

LC50 4,440 216772 78 

GRO" 52 215109 77 
vrn• 3.7 215109 77 

EC_,;0GR >320 215336 81 
JDR• >=320 215336 81 

EC.~0GR >320 215336 81 
JDR• >=320 215336 81 

LC50 > 3.000 219385 91 
EC50GR • 12,700 212262 74 
EC50BM * 7,600 212262 74 

EC50BM • 2,500 212262 74 
EC50GR • 5,100 212262 74 

LC50 19 213472 90 

LC50 72 213472 90 

LC50 84 to 105 213472 90 

LC50 15 213472 90 

LC50 79 213472 90 
HAT <677 213472 90 

LT50 1,000 216632 80 

LT50 630 216632 80 

LT50 500 216632 80 
I.ET 320 216632 80 

LT50 1.000 216632 80 

LT50 100 216632 80 

LT50 480 216188 80 

LT so 650 216632 80 

LT50 470 216188 80 

LT50 1,000 216632 80 

LT50 20 216188 80 

LT50 500 216632 80 

LT50 42 216183 80 

LT50 500 216632 80 

LT50 500 216188 80 
MOR• 320 216632 80 

LT50 10 216188 80 
GRO • 268 213592 91 

LT50 500 216188 80 

LT50 500 216632 80 

LT50 500 216188 80 

LT50 500 216632 80 
MOR• 268 213592 91 

LT50 100 216632 80 
I.ET 320 216632 80 
I.ET 320 216632 80 

LC50 2.280 216199 78 

LC50 106,000 311199 85 

LC50 80,000 311199 85 

LC:,0 * 150 21.'i305 7S 
LET 2.400 212$63 73 
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ChemicalName 

Aluminum sulfate 

Aluminum sulfate (cont.) 

57AQUIOX.wk:"1 

Species 

Cyprinus carpio: Common. mirror. colored, carp: 
Cyprinus carpio; Common, mirror, colored, carp: 
Cyprinus carpio; Common, mirror, colored. carp: 
Cyprinus carpio: Common. mirror, colored, carp; 
Cyprinus carpio; Common. mirror. colored. carp; 
Cyprinus carpio; Common, mirror, colored, carp: 
Daphnia magna; Water flea; 
Daphnia magna; Water flea; 
Daphnia magna; Water flea; 
Daphnia magna; Water flea: 
Euglcna gracilis; Flagellate euglenoid; 
Gambusia a!Tmis; Mosquitofish: Poeciliidae: 
Gambusia affinis; Mosquitofirh; Pocciliidae; 
Gambusia affmis; Mosquitofish: Poeciliidae: 
Gambusia affmis; Mosquitofish; Poeci!iidae; 
Mk:rohyla carolin.ensis; Narrow mouthed frog: 
Mk:ropterus salmoides: Largemouth bass: 
Oncorhynchus mykiss; Rainbow trout, donaldson trout: 
Oncorhynchus mykiss: Rainbow trout, donaldson trout: 
Oncorhynchus mykiss; Rainbow trout. donaldson trout: 
Oncorhynchus mykiss; Rainbow trout, donaldson trout: 
Oncorhynchus my kiss: Rainbow trout, donaldson trout: 
Oncorhynchus mykiss: Rainbow troot. donaldson trout: 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus mykiss; Rain.bow trout, donaldson trout; 
Oncorhynchus mykiss; Rainbow troot, donaldson trout; 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus mykiss: Rainbow lroot, donaldson trout; 
Oncorhynchus mykiss; Rainbow trout. donaldson trout: 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus mykiss; Rainbow troot, donaldson trout; 
Peranema trk:hophorum; Flagellate; 
Pimephales promelas; Fathead minnow. 
Pimephales promelas; Fathead minnow; 
Pimephales promelas; Fathead minnow: 
Pimephales promelas; Fathead minnow; 
Pimephales prome!as; Fathead minnow: 
Pimepha\es promelas: Fathead minnow; 
Pimeplrnles pro me las; Fathead minnow: 
Pimephales prome]as; Fathead minnow: 
Tetrahymena pyriform.is; Ciliate; 
Tropistemus lateralis; Beetle:. 
Asellus aquaticus; Aquatic sowOOg: 
Asellus aquaticus; Aquatic sowbug; 
Biomphalaria glabrata: Snail; 
Biomphalaria glabrata; Snail; 
Cladocera: Water flea order; 
Crangonyx: pseudogracilis: Amphipod; 
Crangonyx pseudogracilis; Amphipod: 
Crustacea: Crustacean class: 
Cyprinus carpio: Common, mirror. colored. carp: 

Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial Investigation Report 
Devens~ Massachusetts 

Age 

7.5-8.5 CM.10.5-12.SG 
7.5-8.5CM.10.5-12.5G 
7.5-8.5CM.10.5-12.5G 
7.5-8.5 CM, 105-12.SG 
7.5-8.5 CM.10.5-12.SG 
7.5-8.5 CM.10.5-12.SG 
12H 
4H 
12H 
12H 
NR 
ADULT. FEMALE 
ADULT. FEMALE 
ADULT. FEMALE 
ADULT. FEMALE 
EGGS 
EGGS 
EGGS 
FINGERLING. 6 WK 
EGGS 
FINGERLING, 6 MO 
FINGERLING, 11 WK 
FINGERLING. 6 WK 
FINGERLING, 6 MO 
FINGERLING. 6 WK 
FINGERLING. 6 MO 
FINGERLING, 6 WK 
FINGERLING. 11 WK 
FINGERLING, 6 MO 
FINGERLING, 6 MO 
FINGERLING. 11 WK 
NR 
LARVAE.. <24H 
EMBRYO 
30D 
12D LARVAB 
JUVENILE 
1D LARVAE 
LARVAE, <24H 
ADULT 
NR 
ADULT 
ADULT. 7MM, 1.5MGDRYWT 
ADULT. 7 MM, 1.5 MG DRY WT 
ADULT, 4-45 SUfURB WHORL 
ADULT. 4-45 SUTURE WHORL 
NR 
ADULT. 4MM, 0.2MG DRY WT 
ADULT, 4MM, 0.2MG DRY WT 
NR 
7.5-8.5 CM, 10.5-12.SG 

ll 

Exposure 

24H 
48H 
24H 
48H 
24H 
48H 
210 
64H 
48H 
21D 
3H 

48H 
24H 
96H 
96H 
7D 
8D 

28D 
9.25D 

28D 
45D 

43.9D 
4.7D 

31.96D 
7.46D 

45D 
71.52H 

45D 
45D 
45D 

38.9D 
0.17H 

14D 
4D 

to109D 
to96H 
to96H 
to96H 

14D 
2MO 

0.17H 
14D 
48H 
72H 
24H 
24H 

2MOC 
48H 
96H 

2MO* 
24H 

Effect 
Effect Concentration 

MOR* 
MOR* 
MOR* 
MOR* 
MOR* 
MOR* 

EC50IM? 
EC50IM (Cale) 

EC50IM? 
EC50RE? 

MOR• 
LC50? (Cale) 
LC50 ? (Cale) 
LC50 ? (Cale) 

Lethal I 
8.000 
2.000 
4.000 
2,000 
8,000 
8,000 

1,000,000 
27.500 
29.600 
27.100 

MOR* (Cale) .. v, "lfl 400 
,;,1 LC.~0 * ~----~~ 

LC50 
LC50 * 
PHY• 

LC50 
PHY' 

LT50 
PHY' 

LT50 
LT50 

GRO • 
LT50 

GRO * 
GRO* 
GRO* 

LT50 
LET 

GRO* 
HAT' 

1JO 
560 

560 

513 

5,230 
5.140 

5,200 

5,140 
>1,000.000 

HIS 
MOR~--~.~--. .)UW400 
MOR 50 to 400 
MOR ,.,, .. <:n •n 400 

MOR* 
REP* 

LET 
PHY• (Ca~) 

EC50IM? 
EC:;:olM? 

STR• 
STR • 
POP' 

BC50IM? 
EC50IM? 

ABD* 
MOR* 

oo;35 

3,200 

8,000 

Sublethal 

1,400 
1,400 
3,900 

680 

5.140, 1,570 

514:514 

5.200: 5,050 

51.6: 51.6 

513 
514 

51.6 

66:35 
66; 35 

30 to 60 

66: 35 

27,000 
6,570 
4,370 

100 
1.000 

500 
12.800 
9,190 

500 

AQUIRE Year 
Reference of 
Number .Publication 

315166 81 
315166 81 
315166 81 
315166 81 
315166 81 
315166 81 
212022 72 
212054 48 
212022 72 
212022 72 
212863 73 
210508 51 
210508 57 
210508 S7 
210508 57 
215305 78 
216199 78 
215305 78 
218830 73 
216199 78 
218830 73 
219328 71 
218830 73 
219328 71 
219328 71 
218830 73 
219328 71 
219328 71 
219328 71 
219328 71 
219328 71 
212863 73 
213070 89 
213070 89 
213182 90 
210836 89 
210836 89 
210836 89 
213070 89 
213070 89 
212863 73 
212868 69 
311972 86 
311972 86 
212853 63 
212853 63 
217183 78 
311972 86 
311972 86 
217183 78 
3151M~.,,1 

81 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (JLg/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 
Lethal Sublethal Number Publication 

Cyprinus carpio; Common, mirror. colored, carp; 7.5-8.SCM, 10.5-12.SG 24H MOR• 8,000 315166 81 

Cyprinus carpio; Common, mirror, colored. carp; 7.5-8.5 CM. 10.5-12.SG 48H MOR* 2,000 315166 81 

Cyprinus carpio; Common, mirror. colored, carp: 7.5-8.5 CM, 10.5-12.SG 48H MOR* 4,000 315166 81 

Cyprinus carpio; Common, mirror, colored. carp; 7.5-8.5 CM. 10.5-12.SG 48H MOR* 4,000 315166 8] 

Cyprinus carpio; Common, mirror. colored, carp; 7.5-8.SCM, 10.5-12.SG 48H MOR• 8,000 315166 81 

Daphnia magna; Water flea: SH. YOUNG 0.25H • we• 136,000 212171 44 

Fundulus heteroclitus; Mummichog: NR 36H LC100 (Cab) ~200 212865 15 

Fundulus heteroclitus; Mummichog; NR 5D LC100 (Cab) 1,100 212865 15 

Gambusia affinis; MosquitofiID.: ADULT. FEMALE 24H LC50 ? (Cale) 69,000 210508 57 

Gambusia afftnis; Mosquitofish; ADULT.FEMALE 48H LC50 ? (ealc) 38,000 210508 57 

Gambusia affniis; Mosquitofo:h: ADULT, FEMALE 48H MOR* (Cale) < 28,000 210508 57 

Gambusia affniis; Mosquitofish; ADULT, FEMALE 96H LC.so ? (Cale) 37.000 210508 57 

Micropterus dolomieui; Smallmouth bass; 13.8(12-17) MM, 32.5(9-59) MG 30D GRO* 2.'il.6 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE 30D MOR* 2.'il.6 312723 87 

Micropterus dolomieui; Smallmoulh bass; LARVAE. 48HPOST-HATCH 96H MOR* 100 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48HPOST-HATCH 96H MOR* 196 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48HPOST-HATCH 96H MOR* 217 312723 87 

Micropterus dolomieui; Smallmoulh bass; LARVAE. 48HPOST-HATCH 96H MOR* 32 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48HPOST-HATCH 96H MOR* 320 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48HPOST-HATCH 96H MOR* 56 312723 87 

Micropterus dolomieui: Smallmouth bass: LARVAE, 48 HPOST-HATCH 96H MOR* 560 312723 87 

Notemigonus cryso!eucas: Golden shiner; NR 450 MOR* 100,000 312756 86 

Notemigonus cryso!eucas: Golden shiner; NR 45D MOR* 100,000 312756 86 

Oncorhynchus my kiss; Rainbow trout, dona!dson trout: 118-355G, 22-31CMFORKIENGTH 24H MOR* 910 212508 88 

Oncorhynchus my kiss: Rainbow troot, donaldson trout; 118-355G, 22-31 CM FORK LENGTH 24H MOR* 9,100 212508 88 
Oncorhynchus my kiss; Rainbow troot. dona Ids on trout; 118-3550, 22-31 CMFORKIENGTH 48H !ET 9,100 212508 88 

Oncorhynchus mykiss; Rainbow troot, donaldson trout: 118-35.'iG, 22-31CMFORKLENGTH 48H MOR* 910 212508 88 

Oncorhynchus my kiss: Rainbow troot, dona Ids on trout: 118-355G. 22-31 CM FORK IBNGTH 72H MOR* 910 212508 ss 
Oncorhynchus my kiss; Rainbow troot. dona Id son trout; 118-355G. 22-31 CM FORKIENGTH 96H HEM' 90 212508 88 

Oncorhynchus mykiss; Rainbow troot, donaldson trout; 118-355G, 22-31 CMFORKIENGTH 96H HEM' 910 212508 88 

Oncorhynchus mykiss: Rainbow troot, donaldson trout: 118-355G, 22-31 CM FORK LENGTH 96H HEM• 910 212."iOS 88 

Oncorhynchus mykiss: Rainbow troot, donaldson trout: 118-355G. 22-31 CMFORKI.ENGTH 96H MOR* 90 212508 88 

Oncorhynchus mykiss: Rainbow !root, donaldson trout; 118-355G, 22-31 CMFORKIENGTH 96H MOR* 910 21250S 88 

Oncorhynchus my kiss: Rainbow troot, donaldson trout; 50-80MM 10D LCO 200.000 216520 80 

Oncorhynchus my kiss; Rainbow troot. donaldson trout: 50-80MM 10D LCO 50,000 216520 80 

Oncorhynchus my kiss; Rainbow troot, donaldson trout; 50-S0MM 421-I LC100 50,000 216520 80 

Oncorhynchus my kiss; Rainbow troot. donaldson trout; 50-80MM 42H LC100 50,000 216520 80 

Oncorhynchus mykiss; Rainbow lroot, donaldson trout; 50-80MM 96H MOR* 50,000 216520 80 

Oncorhynchus mykiss: Rainbow trool. donaldson trout; FINGERLJNG, 11 WK 45D PHY• 513 218830 73 

Salvelinus fontinalis; Brook troot; 14MO, 2JOMM, 130G 24H LCso? 4,000 216115 75 

Salvelinus fontinalis; Brook troot; 14 MO. 210 MM, 130 G 24H LCso? 4,450 216115 75 

Salve!inus fontinalis; Brook troot: 14MO, 210MM, 130G 24H MOR* 5,000 216115 75 

Salvelinus fontinalis: Brook troot; 14MO. 210MM. 130G 24H MOR'" 5,000 216115 75 

Salvelinus fontinalis: Brook troot: 14MONTHS, 210 MM, 130G 96H LC50 ? 3,600 216115 75 

Salvelinus fontinalis; Brook troot: EYED EMBRYO - LARVAE 45D GRO• 283 312720 87 

Aluminum sulfate (cont.) Salvelinus fontinalis: Brook troot; EYED EMBRYO - LARY AE 60D BEH* 283 312720 87 

Salvelinus fontinalis: Brook trout: EYED EMBRYO - LARVAE 60D MOR* 283 312720 87 

Stizostedion lucioperca: Pikeperch: 11.5-16MM 24H MOR* 400 212700 75 

Arsenic Ceriodaphnia retCu\ata; Water flea; <4H 48H LC~0 1,800 311181 84 

Daphnia magna: Water !lea; < 24H 48H LC~0 3,800 311181 84 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ,g/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 
Chemical Name Species Ago Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 
Daphnia pule:it; Water flea; < 24H 48H LCso 1,900 3111&1 84 
Ictalurus punctatus; Channel catfish; 400G 0.1to7WK RSD 1,910 to 2,500 315333 77 
Lepo mis cyanellus; Green sunfish; <4YR,5.5-90.7G 4MO HIS 1,000 to 20.000 311560 85 
Lepo mis macrcchirus; Bluegill; NR 6MO MOR* 5,000 212143 73 
Myriophyllumspicatum; Water-milfoil: 4CMAPEX 32D EC50BM• 2.600 212262 74 
Myriophyllum spicatum: Water-milfoi\: 4CMAPEX 32D EC~0BM • 2.900 212262 74 
Myriophyllum spicatum; Water- milfoil: 4CMAPEX 32D EC50GR • 3,600 212262 74 
Myriophyllumspicarum; Water-milfoi!: 4CMAPEX 32D EC~0GR,. 4.100 212262 74 
Simocephalus vetulus; Water flea; <24H 48H • LC50 I 1.100 I 311181 84 

Barium Daphnia magna; Water flea; <=24H 24H LCso > 530.000 215184 80 
Daphnia magna; Water flea; <=24H 48H LC50 410.000 215184 80 
Daphnia magna; Water flea: <=24H 48H MOR* 68.000 215184 80 
Lerma minor; Duckweed; 20 COLONIES OR 40 FRONDS 4D EC50GR 26,000 311789 86 
Myriophy!lumspicatum; Water-milfoil; 4CMAPEX 32D EC50BM * 103,000 212262 74 
Myriophyllumspicatum: Water-rnilfoil; 4CMAPEX 32D EC50BM * 41,200 212262 74 
Myriophy11um spicatum; Water- milfoil; 4CMAPEX 32D EC50GR * 113,000 212262 74 
Myriophyllurnspicatum; Water-milfoil; 4CMAPBX 32D EC GR* ,0 83,800 212262 74 

Barium chloride Lerma minor; Duckweed FRONDS 96H GRO 25000 283261 88 
Daphnia magna; Water flea 12H 48H 1MM 14500 228732 72 
Echinogarnmarus beril!oni; Scud NR 24H LCso 336,000 307710 86 
Gammarus pulex: Scud NR 24H LCso 3,980.000 307706 86 
Salmo trutta; BroM trout YEARLING 48H LCso 150,000 240072 74 
Austropotamobius pallipes pall; Crayfish 19-32MM 96H LCso 46,000 228813 73 
Gambusia affmis: Mosquitofish ADULT, FEMALE 24H LCso 2,910,000 215454 51 
Orconectes limosus; Crayfish 19-32MM 96H LCso 78,000 228816 73 
Gambusia a!Tmis; Mosquitofi!h ADULT. FEMALE 96H MOR 66,200 215457 S1 
Daphnia magna; Water flea 12H 21D REP I s.9oo l 228734 72 

Cadmium Algae; Algae. phytoplankton, algal mat NATURAL COMMUNITY 2to244H PGR 3.4 to 84.0 311823 85 
Algae; Algae, phytoplankton. algal mat EXPO G RO PHASE 24H PSE <=56200 213005 89 
Algae; Algae. phytoplmkton, algal mat PHYTOPLANKTON 14D BMS* 100 313109 88 
Algae: Algae, phytoplankton, algal mat NATURAL COMMUNITY 382H fGR 2.9 to 4.2 311823 85 
Anabolia nervosa; Quiver fly LARVAE 7D !ET 9,000,000 210725 51 
Anacystis nidulans; Blue-gre.en algae NR 48H BCF 500 312317 86 
Anacystis nidulans; Blue-gre.en algae NR 36H BCF 1.000 312317 86 
Anacystis nidulans; Blue-gre.en algae NR 48H BCF 1,000 312317 86 
Anacystis nidulans; Blue-green algae NR 36H BCF 10.0(Q 312317 86 
Anacystis nidulans; Blue-green algae NR 24H BCF 10.000 312317 86 
Anacystisnidulans: Blue-green algae NR 48H BCF 10.000 312317 86 
Anacystis nidulans: Blue-green algae. NR 48H BC'F 100 312317 86 
Anacystis nidulans: Blue-green algae NR 12H BCF 5,000 312317 86 
Anacystis nidulans; Blue-green algae NR 24H BCF 500 312317 86 
Anacystis nidulans; Blue-gre.en algae NR 24H BCF 5,000 312317 86 
Anacystis nidu\ans: Blue-green algae NR 36H BCF 100 312317 86 

Cadmium (cont.) Anacystisnidulans: Blue-green algae NR 36H BCF 5.000 312317 86 
Anacystis nidulans: Blue-green algae NR 24H BCF 1.000 312317 86 
Anacystis nidulans: Blue-green algae NR 24H BCF 100 312317 66 
Anacystisnidulans: Blue-gre.en algae NR 12H BCF 500 312317 86 
Anacystis nidu!ans: Blue-green algae NR 48H BCF 5,000 312317 , 66 
Anacystisnidu!ans: Blue-gre.en algae NR 12H BCF 1,000 3123,,7-,~ 86 
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Chemical Name 

57AQUTOX.wk1 

Species 

Anacystis nidulans; Blue-green algae 
Anacystis nidulans; Blue-green algae 
Anacystis nidulans; Blue-green algae 
Anodonta analina; Fresh-water mussel 
Anodonta cygnea; Swan mussel 
Anodontacygnea; S\\'atl mussel 
Asellus aquaticus: Aquatic sowbJg 
Asetlus aquaticus: Aquatic sowbug 
Asellus aquatieus: Aquaticsowbug 
Asellus aquatieus: Aqualic sowWg 

Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial lm-estigation Report 
Devens.!. Massachusetts 

Age 

NR 
NR 
NR 
80-lOOMM 
NR 
10(8.5-11.S)CM 
8-10MM 
JUVBNIIE, 30 D, 1.35 MM 
EMBRYO, STAGED 
8-lOMM: 

14 

Exposure 

36H 
12H 
12H 

15WK 
to12WK 
to12WK 

96H 
96H 
96H 
48H 

Effeet 

BCF 
BCF 
BCF 
RSD 

PHY• 
BIO• 
LCso• 

LCso 
LC50 

LC_~0• 

Effect AQUffiE Year 
Concentration Reference of 

Lethal Sublethal Number Publication 
500 312317 86 
100 312317 86 

10,000 312317 86 
0.5to 1.0 213792 91 

so 213466 90 
50 213467 90 

60 3120.n 85 
60 311953 86 

240 311953 86 
3,600 312041 85 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Effect AQUIRB Year 
ChemicalName I Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 
Cadmium (cont.) Asel!us aquaticus; Aquatic sowbJg JUVENILE. 1.60MM 96H LC:;o 170 311953 86 

Asellus aquaticus; Aquatic sowbJg 8-10MM 48H LC50 . 4,000 312041 85 
Asel!us aquaticus: Aquatic sowb.Jg JUVENILE. 1.60 MM 96H LC50 150 311953 86 
Asellus aquaticus; Aquatic sowOOg ADULT, 9.87MM 96H LC50 600 311953 86 
Ascllus aquaticus; Aquatic sowb.tg ADULT. 9.87MM 96H LC50 1,000 311953 86 
Ase!lus aquaticus; Aquatic sowbug 8-lOMM 24H LC50 . 13,000 3120n 85 
Asellus aquaticus; Aquatic sowbug EMBRYO, STAGE C 96H LC50 2.000 311953 86 
Ascllus aquaticus: Aquatic sowtug 8-10MM 24H LC50 . 11,000 312041 85 
Asellus aquaticus; Aquatic sowtug EMBRYO. STAGED 96H LC50 300 311953 86 
Asellus aquaticus: Aquatic sowtug JUVENILE.. 5.92 MM 96H LC50 540 311953 86 
Asellus aquaticus; Aquatic sowtug 8-10MM 96H LC_~o . 60 312041 85 
Asellus aquaticus: Aquatic sowtug JUVENILE, 3.52MM 96H LC50 230 311953 86 
Asellus aquaticus; Aquatic sowtug JUVENILE.. 5.92MM 96H LC50 450 311953 86 
Asellus aquaticus; Aquatic sowtug JUVENII.B, 3.52MM 96H LC50 320 311953 86 
Asellus aquaticus; Aquatic sowtug JUVENIIB. 30D. 1.35MM 96H LC50 53 311953 86 
Asellus aquaticus; Aquatic sowtug EMBRYO, STAGE C 96H LC50 1,750 311953 86 
Asellus aquaticus; Aquatic sowtug JUVENIIE. 2.30MM 96H LC~o 175 311953 86 
Asellus aquaticus; Aquatic sowtug JUVENILE.. 2.30 MM 96H LC50 170 311953 86 
Astacus astacus: European crayfish 8-10CM to10WK H1S 2 210376 91 
Astacus astacus; European crayfish 8-10CM 2WK ENZ* 2 210376 91 
Baelis rhodani; Mayfly 8-10MM 48H LC.~0 

. 4,000 312011 85 
Baetis rhodani; Mayfly 8-10MM: 24H LC_~o . 95,000 3120.U 85 
Baetis rhodani; Mayfly 8-10MM 48H LC_~o• 2,200 31204-1 85 
Bae tis rhodani; Mayfly 8-10MM 96H LC50 . 50 312041 85 
Bae tis rhodani; Mayfly 8-10MM 96H LC:;o• 70 3120-U 85 
Baetis rhodani: Mayfly 8-l0MM 24H LC~0 

. 90,000 312041 85 
Brachionus calyciflorus; Rotifer NEONATE 24H LC50 1.300 219385 91 
Carassius auratus; Goldfish 5.0-20.90 14D HEM• 445 310472 84 
catostomus commersooi; White sucker JUVENILE. 142MM. 28.7G 1WK RSD 660 312412 " Ceriodaphnia reti:ulata: Water flea <4H 48H LC50 66 311181 84 
Channa punctatus; Snake-head catfish FINGERLING 48H LC50 34,640 313173 88 
Channa punctatus; Snake-head catfish FINGERLING 96H LC50 16.500 313173 88 
Channa punctatus; Snake-head catfish FINGERLING 13D GRO • 3,500 313173 88 
Chirooomidae: Midge family LARVAE 12MO POP 7.6 213176 88 
Chirooomus plumosus; Midge LARVA-SfATE L3 96H LC50 32,000 215356 69 
Chirmomus plumosus; Midge LARVA-SfATEL2 96H LC50 32,000 215356 69 
Chirooomus plumosus; Midge LARVA-SfATEL2 72H LC50 32,000 215356 89 
Chirooomus plumosus; Midge LARVA-SfATEU 72H LC50 32,000 215356 89 
Chirmomus plumosus; Midge LARVA-SfATEL2 48H LC50 32,001 215356 89 
Chirmomus plumosus; Midge LARVA-SfATELl 72H LC_~o 32.000 215356 89 
Chirmomus plumosus; Midge LARVA-SfATEL2 24H LC50 32,000 215356 89 
Chirrnomus plumosus; Midge LARVA-SfATBL3 24H LC50 32,000 215356 89 
Chirooomus plumosus; Midge LARVA-STATEL1 24H LC50 21.530 215356 89 
Chiroo.omus plumosus; Midge LARVA-SfATEL4 96H LC50 32.000 215356 89 
Chirooomus plumosus: Midge LARVA-SfATEL4 24H LC50 32.000 215356 89 
Chirooomus plumosus: Midge LARVA-SfATEL3 48H LC50 32,000 215356 89 
Chirooomus plumosus; Midge LARVA-SfATEL4 48H LC50 32,000 215356 " Chirooomus riparius: Midge LARVA-SfATELl 24H LC50 53.610 21.5356 89 
Chirooomus riparius: Midge LARVA-SfATEL4 24H LC50 10,000 215356 " Chirooomus riparius; Midge LARVA-STATE L2 4611 LC50 10,000 215356 89 
Chirooomus riparius: Midge 4THINSTARLARVAE >10D RSD .50to 100 2127?!'.l-;, 89 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µg/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Effect AQUIRE Year 

Chemical Name I Species Ago Exposure Effect Concentration Reference of 
Lethal Subletha! Number Publication 

Cadmium (cont,) Chirmomus riparius; Midge LARVA-STATE L2 72H LC50 1,690 215356 89 

Chironomus riparius; Midge EGGS 7to96H MOR• 1,000 215356 89 

Chircnomus riparius: Midge LARVA-SfATBL3 24H LC50 32,000 215356 89 

Chirooomus riparius; Midge LARVA-SfATEL3 96H LC50 7,360 215356 89 

Chirooomus riparius: Midge EGGS 7to96H MOR" 1.000 215356 89 

Chirooomus riparius; Midge LARVA-STATEL3 72H LC50 15,210 215356 89 

Chircnomus riparius: Midge 10-12MM 48H LC50• 200,000 3120H 85 

Chircnomus riparius: Midge 10-12MM 96H LC50" 300,000 312041 85 

Chiroo.omus riparius; Midge LARVA-SfATEL4 96H LC_~o 6,680 215356 89 

Chiroo.omus riparius; Midge LARVA-SfATBL2 24H LC50 10,000 215356 89 

Chiroo.omus riparius: Midge LARVA-STATEL4 4SH LC50 10,000 215356 89 

Chiroo.omus riparius; Midge EGGS <=24H MOR• 3,200 215356 89 

Chiroo.omus riparius; Midge 10-12MM 24H LC50• 200,000 3120H 85 

Chiroo.omus ripilrius; Midge LARVA-SfATE L3 48H LC50 32,000 215356 89 

Chiroo.omus riparius: Midge LARVA-SfATEL4 72H LCso 10,000 215356 89 

Chiroo.omus riparius: Midge 10-12M:M 96H LC:;0• 200,000 312041 85 

Chiroo.omus riparius; Midge EGGS <=24H MOR* 10.000 215356 89 

Chiroo.omus riparius: Midge LARVA-SfATBL2 96H LC50 4,320 215356 89 

Chiroo.omus tentans: Midge LARVA-SfATEL1 24H LCso 9,990 215356 89 

Chirooomus tcntans; Midge LARVA-STATEL3 721-1 LC50 730 215356 89 

Chirooomus tentans; Midge LARVA-STATE L3 48H LC:;o 2,370 215356 89 

Chirooomus tentans: Midge LARVA-SfATE L4 96H LC50 1,410 215356 89 

Chirooomus tentans; Midge LARVA-STATEL3 24H LC:;0 10,000 215356 89 

Chirooomus tcntans: Midge LARVA-STATEL4 4SH LCso Z7DD 215356 89 

Chirooomus tentans; Midge LARVA-STATBL2 96H LC50 80 215356 89 

Chirooomus tentans: Midge LARVA-STATEL3 96H LC50 480 215356 89 

Chironomus tentans; Midge LARVA-STATEL2 72H LC50 1:10 215356 89 

Chirooomus tentans: Midge LARVA-STATEL4 72H LC50 1,930 215356 89 

Chironomus tentans: Midge LARVA-STATEL2 24H LC_~o 440 215356 89 

Chirooomus tentans: Midge LARVA-SfATEL4 24H LC50 10.000 215356 89 

Chirooomus tentans; Midge LARVA-STATEL2 48H LC50 210 215356 89 

Chirooomus thummi: Midge LARVAE 7D !ET 150,000 210725 57 

Chirooomus yoshimatsui; Midge 3RD AND 4TH mSTAR 2D Rsn • 10.000 311481 84 

Corbkula fluminea; Asiatk clam ADULT5CM 1D RSD 0.3 312002 86 

Coregonus clupeaformis; Lake ¼!1itefish 26.63G 72D BCF* 0.00125 210688 89 

C)-prlnidae: Minnow. carp family 2SUMMERS 84H IBT • 25,000 210725 57 

Cyprinidae; Minnow. carp family lSUMMER 5.63D I.ET• 20,000 210725 57 

Cyprinidae: Minnow. carp family 1SUMMER 7D MOR* 13.000 210725 57 

Cyprinidae; Minnow, carp family lSUMMER 33H IBT" 30,000 210725 57 

Cyprinidae: Minnow, carp family lSUMMER 5.63D [ET• 15.00'.l 210725 57 

Cyprinidae; Minnow, carp family lSUMMER 14H IBT• 50.000 210725 57 

Cyprinidae; Minnow, carp family lSUMMER 96H IBT• 25.000 210725 57 

Cypris subglobosa; Ostracod NR 96H LC50 687.4 312365 88 

Cypris subg\obosa; Ostracod NR 24H LC50 6,981 312365 88 

Cypris subglobosa; Ostracod NR 48H LC:;o 3,020 312365 88 

Cypris subglobosa; Ostracod NR 12H LC~0 12,660 312365 88 

Daphnia lumholzi: Water flea NR 96H LC50 83 312365 88 

Daplmia lumholzi: Water flea NR 48H LC50 618.6 312365 88 

Daphnia lumholzi: Wi\terflea NR 12H LC50 2,325 312365 88 

Daphnia Iumholzi; Water flea NR 24H LC~0 1.585 312365 88 

Daphnia magna: Water flea <=24H 48H LC50 33 310929 84 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (JLg/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 
Chemical Name I Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 
Cadmium (cont.) Daphnia magrrn; Water flea < 24H 21D REP• 3.2 310589 85 

Daphnia magna: Water flea < 24H 14D LC50 24 310589 85 
Daphnia magna; Water flea NR 3\VK MOR• 7.78 210772 89 
Daphnia magna: Water flea NR 3\VK MOR• 22.9 210772 " Daphnia magna; Water flea <=24H 48H LC50 62 310929 84 
Daphnia magna; Water flea < 24H 21D LC.:m 14 310589 85 
Daphnia magna; Water flea <24H 48H LC50 118 311181 84 
Daphnia magna; Water flea < 24H 21D lET 5.6 310589 85 
Daphnia magna; Water flea < 24H 21D MOR• 3.2 310589 85 
Daphnia magna; Water flea NR 3\VK REP• 1.86 210772 89 
Daphnia magna; Water flea NR 28D MOR• 0.5 312770 87 
Daphnia magna; Water flea <=24H 48H LC50 40 310929 84 
Daphnia magna: Water flea <=24H 48H LC50 36 310929 84 
Daphnia magna; Water flea <=24H 48H LC50 24 310929 84 
Daphnia magna; Water flea <=24H 48H LC50 36 310929 84 
Daphnia magna; Water flea <24H 21D MOR• 1.8 310589 85 
Daphnia magna; Water flea NR 28D MOR• 1 312770 87 
Daphnia magna: Water flea < 24H 14D REP* 32 310589 85 
Daphnia magna; Water flea < 24H 21D MOR• 1 310589 85 
Daphnia magna: Water flea < 24H 21D GRO * I 0.32j 310589 85 
Daphnia magna; Water flea NR 28D IET 5 312770 87 
Daphnia pu\ex; Water flea < 24H 48H LC50 68 311181 84 
Dugesia tigrina: Turbellarian, flatwonn NR 96H LC50 2,250 218709 74 
Elodea canadensis: Waterweed SHOOTS to9WK RSD * 0.5 to 6.0 210652 77 
Ephemerella ignita; Mayfly 8-10MM 24H LC50" 54,000 3120U 85 
Ephemerella ignita;Mayfly 8-10MM 96H LC50• 13,000 312041 85 
Ephemerella ignita; Mayfly 8-l0MM 24H LCso• 61,000 3120H 85 
Ephemerella ignita; Mayfly 8-l0MM 48H LC50* 19,000 312().11 85 
Ephemerella ignita:Mayfly 8-10MM 96H LC:o;o• 12,000 312041 85 
Ephemere!la ignita: Mayfly 8-10:MM 48H LCso• 18,000 312041 85 
Esox lucius; Northern pike 50-160G toll WK RSD 60 to 225 213460 90 
Gambusia affmis; Mosquitofish NR 48H MOR* 6,700 313008 88 
Gammarus fasciatus; Scud 0-1WK 6\VK GRO• 3.42 210772 89 
Gammarus fasciatus: Scud 0-1WK 6WK MOR* 2.23 210772 89 
Gammarus fasciatus: Scud 0-lWK 6\VK GRO• 2.23 210772 89 
Gammarus fasciatus: Scud 0-1WK 6\VK MOR• 1.49 210772 89 
Gammarus lacustris: Scud NR 96H LC:10 40.1 313Q<;8 88 
Gammarus pulex; Scud 8-12MM 24H LCso• 1.300 3120H 85 
G<1mmarus pulex: Scud S-12MM 96H LC:o;o* 20 3120.1 85 
Gammarus pulex; Scud 8-12MM 96H LC_~0• 30 312041 85 
Gammarus pulex: Scud 8-12MM 24H LC:;o" 1.600 312041 85 
Gammarus pulex: Scud 8-12MM 48H LCso" 400 3120H 85 
Gamn1arus pulex: Scud 8-12MM 48H LCso" 400 3120H 85 
Gammarus roeseli; S:ud NR 7D lET 400 210725 57 
Gasterosteus aculeatus: Three spine stickleback 0.3-0.6G to10D RSD 2500 312680 87 
Gastropoda; Snails, limpets class NR 210D RSD * 2 219245 73 
Heterof11eUstes fossilis; Indian catfish 70G 1 to 60D ENZ• 260 310().19 " Hexagenia rigida; Mayfly YEARLING, NYMPHS. 24 MM 96H LC50 6,200 21Z0:)1 80 
Hya!e!la aztcca; S:ud 0-lWK 6\VK MOR* 0.57 210772 89 
Hya!ella azteca; S:ud 0-lWK 6WK MOR• 0.92 210772 89 
Hyalella azteca: S:ud 0-lWK 6WK GRO • 2.23 210772"'

1 89 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ,g/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Subletha\ Number Publication 

Cadmium (cont.) Hydrodictyon reti::ulatum: Green algae NR 1to168H BMS 100to10000 213343 S9 

Hydropsychc angustipennis: Caddisfly 10-15MM 96H LC50* 520,000 3120H 85 

Hydropsyche angustipcnnis: Caddisfly 10-15MM 24H LC50* 200,000 312041 85 

Hydropsyche angustipennis: Caddisfly 10-15MM 48H LC50* 200,000 312041 85 

HydropSj'Che angustipcnnis: Caddisfly 10-15MM 96H LC~0• 200.000 3120H 85 

Ictalurus nebulosus: Bro,i:.n bJllhead NR 24H TH!..• 50 313113 87 

Invertebrates; Invertebrates ZOO PLANKTON 14D BMS* 3 312800 87 

Invertebrates; Invertebrates CLADOCERA COPEPODA. ROT.IFERA 2WK POP' 3 311256 83 

Invertebrates; Invertebrates ZOOPLANKTON 14D BMS* 1 312800 87 

Lamellidm.s marginalis; Mussel 7CM 4.2 lO 11.3 H PHY' 500 to2,000 213311 89 

Lamellidots marginalis; Mussel 5.0-6.0 CM 1to30D GRO 500to2,000 213776 91 

Lamellidms marginalis; Mussel 5.0-6.0CM 1to30D oc 50Dto 2.000 213776 91 

Lamellidms marginalis; Mussel 5.0-6.0 CM 96H LCso 10.000 213776 91 

Lamellidcns marginalis: Mussel NR 96H LCso 10,000 213311 89 

Lampsilis ventric:osa; Lamp-mussel NR 2WK RSD < 2to4.5 312614 87 

Lemna minor: Duckweed 20 COLONIES OR 40 FRONDS 4D EC50GR 200 311789 " Lepomis macrcchirus; Bluegill NR 48H ENZ• 1 213021 88 

Lepomis macrcchirus: Bluegill NR 14D PHY 1 to 100 212707 88 

Lepom[s macrcchirus: Bluegill NR 6MO IET 5.000 212143 73 

Limnodrilus hoffmeisteri: Oligo:::haete 30-40MM 24H LCso* 24,000 312041 85 

Linnodrilus hoffmeisteri; Oligo:::haete 30-40MM: 96H LC.:;o* 2.900 3120n 85 

Linnodrilus hoffmeisteri; Oligcchaete 30-40MM 24H LCso* 20,000 312041 85 

Linnodrilus hoffmeisteri; Oligcchaete 30-40MM 48H LC50* 6.400 3120n 85 

Limnodrilus hoffmcisteri: Oligo:::hacte 30-40MM 48H LCso* 6,800 312041 85 

Limnodri\us hoffmeisteri; Oligo:::hacte 30-40MM 96H LC50* 2.400 3120U 85 

Linnodri\us sp; Sludge worm NR 14D RSD 50 311865 83 

Lophopodel!a carteri: Biyozoa ANCENSTRULAE2-3DAYS 96H LCso 150 216703 80 

Macrobrachium hendersodayanus: Pra\\ll NR 96H oc. 34 311545 84 

Morcne saxatilis: Striped bass LARVAB,6WK 290H LCso 6 310625 85 

Morcne saxatilis; Striped bass LARVAE, JD 1to52H MOR 1 to20 310625 85 

Morooe saxatilis; Striped bass LARVAE, 7D 2to120H MOR 5 to 250 310625 85 

Myriophyllumspicatum: Water-milfoi! 4CMAPEX 32D EC:;0GR * 809,000 212262 74 

Myriophyllum spicatum; Water- milfoi! 4CMAPEX 32D EC_~oBM * 7.400 212262 74 

Myriophyllumspicatum; Water-mllfoil 4CMAPEX 32D EC50BM * 14.600 212262 74 

Myriophyl\um spicatum; Water-milfoil 4CMAPEX 32D Ec50GR • 20,800 212262 74 

Noemacheilus barbatutus: Stone leach 5-12G to15WK RSD 1.250 311872 86 

Noemacheilus barbatulus: Stone loach 5-15G 2to77D RSD* 1,250 312707 87 

Noemacheilus barbatulus: Stone loach 2-210 to 119D RSD 3 to 1,250 213451 90 

Nocmachei!us barbatulus: Stone loach 7-21G 25WK BIO 3 219243 90 

Notemigonus crysoleucas; Golden shiner NR 48H ENZ* 100 213021 66 

Notemigonus crysoleucas: Golden shiner ADULT. 70-90 MM 12H ENZ* 1.350 312205 87 

Notemigonus crysoleucas: Golden shiner ADULT, 70-90 MM 6H HEM* 1,350 312205 87 

Notemigonus cryso!eucas: Golden shiner NR 96H PHY 1,350 to 2.400 212707 88 

Notemigonus cryso!eucas: Golden shiner ADULT, 70-90MM 96H LC.~0 3,150 312205 87 

Oncorhynchus my kiss; Rainbow trout. donaldson trout lSUMMER 30H LET' 7,000 210725 57 

Oncorhynchus mykiss; Rainbow trout, dona!dson trout 150-220G to 1.5 H RSD • 0.6 to 1.12 315315 81 

Oncorhynchus mykiss; Rainbow trout, donaldson trout JUVENILE. 10G lWK RSD ~ 3,000 to 60,00J 312729 87 

Oncorhynchus mykiss: Rainbow trout, donaldson trout 5.7 CM. 3.10 48H LCso? 7 219245 73 

Oncorhynchus mykiss: Rainbow trout, donaldson trout FRY,3CM 481-I LCso 91 210459 80 

Oncorhynchus mykiss: Rainbow trout, donaldson trout NR 2MO MOR 18 to 54 312383 83 

Oncorhynchus mykiss; Rainbow trout, donaldson trout 5.0CM, 2.1G 24H LC50? 4,200 219245 73 
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Effect AQUIRE Year 
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Lethal Sublelhal Number Publication 
Cadmium (cont.) Oncorhynchus my kiss: Rainbow trout. donaldson trout !SUMMER 7D MOR" 3,000 210725 57 

Oncorhynchus my kiss; Rainbow trout. donaldson trout NR 3MO BIO 9 312383 83 
Oncorhynchus my kiss; Rainbow trout, donaldson trout 5.0CM,2.1G 96H LC_~0? 6 219245 73 

Oncorhynchus my kiss; Rainbow troot, dona Id son troUl 9-200G 3to133D RSD 3to15 213451 90 
Oncorhynchus my kiss: Rainbow trout, donaldson trout 375G 3D PHY• 6.4 310404 84 
Oncorhynchus my kiss; Rainbow trout, donaldson trout ]SUMMER 77H LET• 5,000 210725 57 
Oncorhynchus my kiss; Rainbow trout. dona Id son trout FRY,3CM 48H LC:;o 3.698 210459 so 
Oncorhynchus mykiss: Rainbow trout, dona Id son trout FRY.3CM 48H LCso 358 210459 80 
Oncorhynchus mykiss; Rainbow trout, dona!dson trout NR 7D MOR• 8 to 10 310185 68 
Oncorhynchus mykiss: Rainbow trout, donaldson trout 36-1020 25WK BIO 3 219243 90 
Oncorhynchus my kiss; Rainbow trout. donaldson trout NR 280D RSD O.Ql to4.8 219245 73 
Oncorhynchus my kiss; Rainbow troot. donaldson trout lSUMMER 21H LET" 8.000 210725 57 
Oncorhynchus my kiss; Rainbow troot, donaldson trout FRY,3CM 48H LCso 677 210459 80 
Oncorhynchus my kiss; Rainbow troot, donaldson trout 2SUMMERS 5.92D LET• 8,000 210725 57 
Oncorhynchus my kiss; Rainbow troot, donaldson trout NR 12MO BIO• 9 313110 88 
Oncorhynchus my kiss; Rainbow troot, donaldson trout 5.7CM, 1.10 96H LCso? 7 219245 73 

Oncorhynchus my kiss; Rainbow trout, donaldson trout 5.0CM, 2.10 10D LCso? 5 219245 73 
Oncorhynchus my kiss; Rainbow trout. donaldson trout 5.7CM, 1.10 l0D LCso? 7 219245 73 
Oncorhynchus my kiss: Rainbow trout, don aid son trout 46.21G 72D BCF" 0.00127 210688 89 
Oncorhynchus my kiss; Rainbow trout, donaldson trout lSUMMBR 6D LET• 4,000 21072.'i 57 
Oncorhynchus mykis~: Rainbow trout, dona Id son trout 375G 178D PHY• 3.6 310404 84 
Oncorhynchus mykiss; Rainbow troot, donaldson trout 5.0CM,2.IG 48H LCso? 9 219245 73 
Oncorhynchus mykiss; Rainbow troot, donaldson trout EYED EGGS 4to756D RSD 0.5 to 7.1 217341 78 
Oncorhynchus mykiss; Rainbow troot, dona!dson trout ]SUMMER 18H LET• 10,000 210725 57 
Oryzias Jatipes; Medaka,high-eyes FERTILIZED EGGS lWK ABN* 10 310880 84 
Oryzias latipes; Medaka.high-eyes EGG NR HAT 30 to 10,000 213213 89 
Oryzias latipes; Medaka.high-eyes EGG 48H RSD 300 to 4,500 213212 89 
Pectinatella magnifica; Bryozoa ANCENSTRULAE2-3DAYS 96H LCso 700 216703 80 
Pbysa fontinalis; Bladder snail 10-12MM 96H LC.~0• 80 3120n 85 
Physa fontinalis: Bladder snail 10-12MM 48H LCso• 2,100 312Dil 85 
Physa fontinalis; Bladder snail 10-12MM 24H LCso• 4,200 312Dil 85 
Physa fontinalis: Bladder snail 10-12MM 48H LCso• 1,800 312Di1 85 
l'hysa fontinalis; Bladder snail 10-12MM 24H LC50• 4.400 3120H 85 
Physa fontinalis: Bladder snail 10-12MM 96H LC50• 80 312041 85 
Physa gyrina; Pouch snail ADULT 48H LC50? 4,250 212021 76 
I'hysa gyrina; Pooch snail JUVENILE 48H LC50? 690 212021 76 
Physa gyrina: Pouch snail ADULT 228H LCso? 830 212021 76 
Physa gyrina; Pouch snail ADULT 4to60H REP 1,800 to 10,000 212021 76 
Pbysa gyrina: Pouch snail ADULT 96H LCso? 1,370 212021 76 
I'hysa gyrina; Pouch snail JUVENILE 96H LCso? 410 212021 76 
l'hysa gyrina: Pouch snail ADULT 24H LCso? 7,600 212021 76 
Pimephales promelas; Fathead minnow NR 48H ENZ* l 213021 88 
Pimephales promelas: Fathead minnow NR 48H ENZ• 10 213021 BS 
Plumatella emarginata: Btyozoan ANCENSTRULAE2-3DAYS 96H LCso 1,090 216703 80 
Polycelis tenuis: Turbellarian 10-12MM 48H LC50• 125.000 3120H 85 
Polycelis tenuis: Turbellarian 10-12MM 96H LC50• 74,00) 312Di1 " Polycelis tenuis; Turbellarian 10-12MM 96H LCso• 80,000 312Di1 85 
Polycelis tenuis: Turbellarian 10-12MM 24H LC50• 130,0JO 312Di1 85 
Polycelis tenuis: Turbellarhm 10-12MM 24H LC50" 270,000 312Di1 85 
Polycelis tenuis: Turbel\arian 10-12MM 48H LC50• 100.000 312041 85 
Potamogeton crisp us; Curled pondweed NR NR PSE • 1,000 21755'.'.\<, 77 
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Cadmium (cont.) Procambarus clarkik Red swamp crayfish ADULT INTERMOLT to30D BIO 100 212572 89 

Prccambarus clarkik Red swamp crayfish ADULT, INTERMOLT 96H ENZ~ 100 312701 87 

Pro::arnbarus clarkik Red s,.,,'amp crayfish ADULTINTERMOLT.19.5-30.2O 1to96H BIO• 10.000 215112 91 

Rutilus rutilus; Roach 100G to25WK RSD 500 311872 86 

Rutilus rutilus: Roach 15-!00G 1 to 70D RSD * 30 to 500 312707 87 

Rutilus rutilus; Roach NR 65D RSD 450 213451 90 

Salvelinus fontinalis: Brook trout EMBRYO NR GRO * 0.02 to 2,000 218196 88 

Salvelinus fontinalis: Brook trout !SUMMER 47H LET' 10,000 210725 51 

Salvelinus fontinalis; Brook trout lSUMMER 26H LET* 25,000 210725 57 

Salvelinus fontinalis; Brook trout lSUMMER 7D MOR* 4.000 210725 57 

Salvelinus fontinalis; Brook trout 2Sm.iMERS 5.83D LET• 25,000 210725 57 

Salve!inus fontinalis; Brook trout lSUMMER 76H LET• 6.000 210725 51 

Salvelinus fontinalis; Brook trout lSUMMER 4.42D 1.ET • 5,000 210725 57 

Salve!inus fontinalis: Brook trout lSUMMER 55H LET• 8,000 210725 57 

Salvclinus fontinalis; Brook trout EMBRYO NR HAT• 0.02 to 2.000 218196 88 

Salvelinus fontinalis; Brook trout ADULT 30D STR' 3.6 to 60 312633 86 

Scyliorhinus eanicula; Dogfish NR tolOD BIO 25,000 to 50.000 212.'i60 89 

Se!enastrum capricomutum: Green algae 25 E3 CELLS/ML, LAG PHASE 48H PGR' 30 213335 90 

Selenaslrum capricomutum: Green algae 25B3 CELLS/ML.LAG PHASE 48H PHY• 30 213335 90 

Simocephalus vetulus: Water flea < 24H 48H LC~0 24 311181 84 

Spirodela polyihiza; Large duckweed THREE FROND COLONY 14D PHY 100 to 10,000 213264 89 

Spirodela polyrhiza; Large duckweed THREE FROND COLONY 14D !UR 100to10.000 213264 89 

Spirulina platensis: Blue-green algae NR 12H BCF 5,000 312317 86 

Spirulina platcnsis; Blue-green algae NR 36H BCF 10,000 312317 86 

Spirulina platensis; Blue-green alg,1e NR 24H BCF 10.000 312317 86 

Spirulina platensis; Blue-green algae NR 48H BCF 1.000 312317 86 

Spirulina platensis: Blue-green algae NR 12H BCF 1,000 312317 86 

Spirulina platensis: Blue-green algae NR 36H BCF 1,000 312317 86 

Spirulina p!atensis: Blue-green algae NR 48H BCF 5.000 312317 86 

Spirulina platensis: Blue-green algae NR 36H BCF 100 312317 86 
Spiru!ina platensis: Blue-green algae NR 48H BCF 500 312317 86 

Spirulina platensis; Blue-green algae NR 48H BCF 10,000 312317 86 

Spirulina platensis; Blue-green algae NR 12H BCF 10,000 312317 86 

Spirulina platensis; Blue-green algae NR 48H BCF 100 312317 86 

Spirulina platensis; Blue-green algae NR 36H BCF 5,000 312317 86 

Spirulina platensis; Blue-green algae NR 12H BCF 500 312317 86 

Spirulina platensis; Blue-green algae NR 24H BCF 500 312317 86 

Spirulina platensis; Blue-green algae NR 24H BCF 1.000 312317 86 

Spirulina platensis; Blue-green algae NR 24H BCF 5,000 312317 86 

Spiru!ina platensis; Blue-green algae NR 24H BCF 100 312317 86 

Spirulina platensis; Blue-green algae NR 12H BCF 100 312317 86 

Spirulina platensis: Blue-green algae NR 36H BCF 500 312317 86 

Tilapia mossambica: Mozambique tilapia 103.59 G, 19.9 CM to45D HEM• 0.0783 to 6.4635 213331 90 

Tilapia mossambica; Mozambique ti!apia NR to6WK HEM' 100,000 312792 87 

Tinca tinca; Tench lSUMMER 21H LET• 50.000 210725 51 

Tinca tin ca; Tench lSUMMER 73H LET• 25,000 210725 51 

Tin ca tin ea; Tench lSUMMER 5.08D LET• 20,000 210725 51 

Tinca tinca; Tench 2SUMMERS 53H LET• 40,000 210725 57 

Tinca tinca: Tench lSUMMER 28H LET• 40,000 210725 51 

Tinca tinea: Tench 1SUMMER 7D MOR* 19.01)) 210725 51 

Tribolodcn hakonensis: Japanese barbel 4.3CM, 1.1G 48H LC50? 56 to 100 219245 73 
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cadmium (cont.) Tribolodoo hakonensis; Japanese bar tel 4.3 CM. 1.1 G 96H LC50? 56 to 100 219245 73 

Tubifex sp: Tubificid worm NR 14D RSD 50 311865 83 
Tubifex tubifex: Tubificid worm NR 7D LET 5,000 210725 57 

Chromium Aedes aepypti; Mosquito: LARVAE 48H LC50 12.500 3132'i5 88 
Ceriodaphnia refoulata; Water flea; <41-1 48H LC.w 45 311181 84 
Colisa fasciata;Giant gourami: 5.23 G, 5.41 CM, ADULT 24H HEM• 48.000 312803 87 
Colisa fasciata;Giant gourami: NR 2to96H BIO• 48.000 312719 87 
Cyclops sp: Cyclopoid copepod; ADULT 48H LC50 10.470 3132'i5 " Daphnia ambigua; Water flea; 12H 72H EC501M 1,700 218476 76 
Daphnia ambi~,-m; Water flea; 12H 72H EC50IM 7,700 218476 76 
Daphnia galeata;Water flea: 12H 72H EC50IM 65,600 218476 76 
Daphnia magna; Water flea; 12H 72H EC50IM 42,100 218476 76 
Daphnia magna; Water flea: 12H 72H EC50IM 5,200 218476 76 
Daphnia magna; Water flea; 24-48 HR, NEONATE 21D GRO* 5 213950 91 
Daphnia magna: Water flea: < 24H 4811 LC50 22 311181 84 
Daphnia magna: Water flea: 24-48 HR, NEONATE 21D MORI 5to 151 213950 91 
Daphnia magna; Water flea; 24-48 HR, NEONATE 21D REP• sl 213950 91 
Daphnia pulex: Water flea; <241-1 48H LC50 48 311181 84 
Daphnia pulex: Water flea; NR 96H LC50 90,400 210394 89 
Daphnia pulicaria: Water flea; 12H 72H EC50IM 110,800 218476 76 
Dugesia dorotccephala; Turbellarian, flatworm: 18-20MM 1H BEH• 50to 500 310581 91 
Dugesia tigrina; Turbellarian, flatworm; NR 96H LC50 2,220 218709 74 
Hydrodi::tyon reti:ulanirn: Green algae: NR 1to168H BMS 100to 10000 213348 " Lerma minor; Duckweed: 20COLONIESOR 40FRONDS 4D EC50GR 35,000 311789 86 
Lophopodella carteri; Bryozoa: ANCENSTRULAE. 2-3 D 96H LC50 1,560 216703 80 
Myriophyllumspicatum; Water-milfoil; 4CMAPEX 32D EC50BM • 14,600 212262 74 
Myriophyllum spicatum; Water-milfoil: 4CMAPEX 32D EC50BM • 9,900 212262 74 
Myriophyllum spicatum; Water-milfoil: 4CMAPEX 32D EC50GR • 24,400 212262 74 
Myriophyllum spicatum: Water-milfoil; 4CMAPEX 32D EC50GR • 26,000 212262 74 
Mystus vittatus: catfish; 80-100MM, 6-lOG 96H LC50? 200.000 315793 82 
Pectinatella magnifica: Bryozoa; ANCENSTRULAE. 2-3 D 96H LC50 1,440 216703 80 
Pimephales promelas; Fathead minnow: 40-68MM 48H LC50 58.000 210837 75 
Pimephales promelas; Fathead minnow: 40-68MM 48H LC50 61,000 210837 75 
Pirucphales promelas: Fathead minnow; 40-68MM 961-1 LC50 37,000 210837 75 
Pimcphales promelas; Fathead minnow; 40-68MM 96H LC.~0 52,000 210837 75 
Plurnatella ernarginata: Bryozoan: ANCENSTRULAE, 2-3D 96H LC50 650 216703 80 
Simocephalus vetulus; Water flea: < 24H 48H LC50 50 311181 84 

Copper Algae; Algae, phytoplankton, algal mat; EXPO GRO PHASE 24H PSE <=1270 213005 89 
Algae; Algae. phytoplankton. algal mat: PHITOPLANKTON 124H IUR 10to400 311876 83 
Algae; Algae, phytoplankton, algal mat: PHITOPLANKTON 14D BMS* 100 31:1109 88 
Aquatic community; Aquatb community; OL1GOTROPHIC STREAM NR POP• 2.5 lO 15 218766 88 
Brachionus ca)yciflorus; Rotifer. NEONAIB 24H LC50 26 219385 91 
Brachionus calyciflorus; Rotifer. NEONATE 24H LC50 31 219335 91 
Callitriche platycarpa; Macrophyte: NR 28D LT50 (Gab) 6,000 218344 78 
Carassius auratus; Goldfish: NR to4WK PHY 100to4000 213419 89 
Ceriodaphnia dubia; Water flea: NEONATE, <121-1.FIRSTINSTAR 48H LC50 26 213110 89 
Ceriodaphnia dubia; Water flea: ADULT 48H LC50 110 213110 89 
Ceriodaphnia dubia; Water flea: NEONATE. <12H.,FIRSTINSTAR 48H LC50 27 213110 89 
Ceriodaphnia dubia: Water flea: ADULT 48H LC50 63 21311,n-: 89 

\ 
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Copper (cont.) Ceriodaphnia dubia; Water flea: NEONATE. <12 H. FIRST INST AR 48H LC50 28 213110 89 

Ceriodaphnia dubia; Water flea: ADULT 48H LC50 71 213110 89 

Ceriodaphnia dubia: Water flea; NEONATE. <12 H, FIRST INST AR 48H LCso 30 213110 89 

Ceriodaphnia dubia: Water flea; ADULT 48H LC50 79 213110 89 

Ceriodaphnia dubia: Water flea: NEONATE, <12 lL FIRST INST AR 48H LC50 " 213110 89 

Ceriodaphnia dubia: Water flea: <4H 4SH LC50 17 311181 84 

Ceriodaphnia dubia: Water flea; NEONATE. <12H.FIRSTINSTAR 48H LC50 31 213110 89 

Ceriodaphnia dubia; Water Ilea; NEONATE. <12IL FIRSTINSTAR 48H LC50 17 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <12lLFIRSTlliSTAR 48H LC50 32 213110 89 

Ceriodaphnia dubia: Water flea: NEONATE, <12H,FIRSTINSTAR 48H LC50 20 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <121L FIRST INST AR 48H LC50 34 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <12H. FIRST mSTAR 48H LC50 23 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <12H, FIRSTlliSTAR 48H LC50 37 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <12 H,. FIRST INST AR 48H LC50 25 213110 89 

Ceriodaphnia dubia; Water flea: NEONATE, <12 H,. FIRST INST AR 48H LC50 38 213110 89 

Ceriodaphnia dubia: Water flea; ADULT 48H LC50 66 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <12H,FIRSTmSTAR 48H LC50 42 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <12 H, FIRST !NSTAR 48H LC:;o 104 213110 89 

Ceriodaphnia dubia: Water flea; NEONATE. <12H,FIRSTINSTAR 48H LC50 49 213110 89 

Ceriodaphnia dubia: Water flea: NEONATE, <12 H. FIRST INST AR 48H LC50 21 213110 89 

Ceriodaphnia dubia: Water flea; NEONATE, <12H,FIRSTINSTAR 48H LC50 58 213110 89 

Ceriodaphnia dubia: Water flea: ADULT 48H LC.~0 127 213110 89 

C'.eriodaphnia dubia; Water flea; NEONATE. <12 H. FIRST INST AR 48H LC50 67 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE. <12H,FIRSTINSTAR 48H LC50 19 213110 89 

Ceriodaphnia dubia; Water flea: NEONATE. <12H,FIRSTINSTAR 48H LC50 81 213110 89 

Ceriodaphnia dubia; Water flea: NEONATE, <12 IL FIRST INST AR 48H LC50 24 213110 89 

Ceriodaphnia dubia: Water flea: NEONATE. <12lLFlRSTINSTAR 48H LC50 78 213110 89 

Ceriodaphnia dubia; Water flea: FIRS'f INST AR NEONATES, 2-8 H 7D MOR 1..5to 1225 213110 89 

Ceriodaphnia dubia; Water flea: FIRSTINSTARNEONATES, 2-8H 7D REP~ I 1.s I 213110 89 

Ceriodaphnia dubia; Water flea: FIRST INST AR NEONATES, 2-8 H 7D REP• 6.3 213110 89 

Chircnomidae; Midge family; LARVAE 12MO POP 67 213176 88 
Chircnomus plumosus; Midge; LARVA-SfATE Ll 24H LC50 3,160 215356 89 

Chircnomus plurnosus; Midge; LARVA-SfATEL2 24H LC50 8.590 215356 89 

Chircnomus plumosus; Midge; LARVA-SfATEL2 48H LC50 3,160 215356 89 

Chircnomus plumosus; Midge; LARVA-STATEL2 72H LC50 1,990 215356 89 

Chircnomus plumosus; Midge; LARVA-STA'IEL2 96H LC50 1,580 215356 89 

Chircnomus plumosus; Midge: LARVA-SI'AIBL3 24H LC50 >10000 215356 89 

Chironomus plumosus; Midge; LARVA-STATEL3 48H LCso 2,050 215356 89 

Chironomus plumosus: Midge; LARVA-STATEL3 72H LC50 980 215356 89 

Chircnomus plumosus: Midge; LARVA-SfATEL3 96H LCso 530 215356 89 

Chircnomus plumosus; Midge: LARVA-STATEL4 24H LC50 23,600 215356 89 

Chirooomus plumosus; Midge: LARVA-SI'ATEL4 48H LC50 12.510 215356 89 

Chircnomus plumosus; Midge; LARVA-STATE L4 72H LCso 6,260 215356 89 

Chiroo.omus plumosus; Midge: LARVA-STATEL4 96H LC50 2,200 215356 89 

Chircnomus riparius: Midge; 2NDINSTARLARVAE 240H LC50 200 215023 91 

Chircnomus riparius: Midge: 2NDINSTARLARVAE 48H LC50 1.200 215023 91 

Chircnomus riparius; Midge: 2NDINSTARLARVAE 96H LC50 700 215023 91 

Chirooomus riparius: Midge; LARVA-STATELl 24H LC50 3,400 215356 89 
Chircnomus riparius; Midge; LARVA-STATEL2 24H LC50 9,070 215356 89 

Chircnomus riparius: Midge: LARVA-SI'ATEL2 48H LC50 3,910 215356 89 

Chircnomus riparius: Midge: LARVA-SfATE L2 72H LC50 1,860 215356 89 
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Copper (cont.) Chircnomus riparius: Midge: LARVA-STATEL2 96H LCso 1,270 215356 89 

Chircnomus riparius; Midge: LARVA-SfATEL3 24H LC50 13,430 215356 89 
Chironomus riparius; Midge: LARVA-SfATEL3 48H LC:'iO 4,220 215356 89 
Chironomus riparius: Midge: LARVA-STATEL3 72H LC:;o 1,630 215356 89 
Chircnomus riparius: Midge: LARVA-STATEL3 96H LC50 1,260 215356 89 
Chiroo.omus riparius; Midge; LARVA-STATEL4 24H LC50 8,990 215356 89 
Chircnomus riparius; Midge; LARVA-SfATEL4 48H LCso 2,940 215356 89 
Chircnomus riparius; Midge; LARVA-SfATEL4 72H LCso 1,120 215356 89 
Chircnomus riparius; Midge: LARVA-SfATEL4 96H LCso 640 215356 89 
Chircr10mus tentans: Midge: LARVA-SfATEL1 24H LCso 2.700 215356 89 
Chircnomus teritans: Midge; LARVA-SfATEL2 24H LCso 7,100 215356 89 
Chirooomus teritans: Midge; LARVA-SfATEL2 48H LCso 2.400 215356 89 
Chircnomus tentans; Midge; LARVA-STATEL2 72H LCso 1,350 215356 89 
Chiroo.omus tentans: Midge: LARVA-STATEL2 96H LCso 540 215356 89 
Chiroo.omus tentans: Midge; LARVA-SfA'IBL3 24H LCso 10,100 215356 89 
Chiroo.omus tentans: Midge: LARVA-SfATEL3 48H LCso 3,100 215356 89 
Chiroo.omus tentans: Midge: LARVA-SfATEL3 72H LCso 850 215356 89 
Chircnomus tentans; Midge; LARVA-STATEL3 96H LCso 550 215356 89 
Chircnomus tentans; Midge: LARVA-STATBL4 24H LC50 >10000 215356 89 
Chircnomus teritans; Midge: LARVA-STATBL4 48H LCso 2.200 215356 89 
Chircnomus tentans; Midge: LARVA-STATEL4 72H LCso 670 215356 89 
Chircnomus tcntans; Midge: LARVA-SfATBL4 96H LCso 310 215356 89 
Chlorella wlgaris; Green algae: NR 8D l'GR 10to400 311876 83 
Cypris subglobosa: Ostraeod: NR 12H LCso 13,581 312365 88 
Cypris subglobosa: Ostraeod; NR 24H LCso 12,200 312365 88 
Cypris subglohosa; Ostraeod; NR 48H LCso 5,363 312365 88 
Cypris subglobosa: Ostracod; NR 96H LCso 277.3 312365 88 
Daphnia lumholzi; Water flea; NR 12H LC:'io 83 312365 88 
Daphnia lumholzi; Water flea; NR 24H LC:'io 67.2 312365 88 
Daphnia lumholzi; Water flea; NR 48H LCso 54.6 312365 88 
Daphnia !umholzi; Water flea; NR 96H LCso 9.4 312365 88 
Daphnia magna; Water flea: > 24H 48H EC501M (Cale) 266 310633 84 
Daphnia magna; Water flea; > 24H 48H EC50IM (Cale) 341 310633 84 
Daphnia magna; Water flea; <=24H 48H EC501M (Cale) 31.8 310529 83 
Daphnia magna: Water flea: > 24H 48H EC.~0IM (Cale) 36 310633 84 
Daphnia magna; Water flea; > 24H 48H EC50IM (Cale) 146 310633 84 
Daphnia magna; Water flea: >24H 48H EC50IM (Cale) 55 310633 84 
Daphnia magna; Water flea: > 24H 48H EC50IM (Cale) 257 310633 84 
Daphnia magna: Water flea: > 24H 48H EC50IM (Gale) 92.8 310633 84 
Daphnia magna; Water flea: >24H 48H EC501M (Cale) 102 310633 84 
Daphnia magna; Water flea; > 24H 48H EC50IM (Gale) 96.6 310633 84 
Daphnia magna; Water flea: > 24H 48H EC50IM (Cale) 207 310633 84 
Daphnia magna; Water flea; < 24H 48H LCso 54 311181 84 
Daphnia magna; Water flea: NR 24H MOR 772 312372 85 
Daphnia pulex: Water flea: < 24H 36D LET 10.1 310453 84 
Daphnia pulex: Water flea: <24H 42D REP* 10.1 310453 84 
Daphnia pulex; Water flea: < 24H 48H LCso 53 311181 84 
Daphnia pulicaria: Water ilea: NR 48H LCso 10.8 215001 78 
Daplmia pulicaria: Water flea: NR 48H LCso 11.4 215081 78 
Daphnia pu]icaria: Water flea: NR 48H LCso 113 215001 7S 
Daphnia pulicaria: Water flea: NR 48H LCso 165 215~:1-!, 78 
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Chemical Name 

Copper (cont.) 

57AQUTOX.wkl 

Species 

Daphnia pulicaria; Water flea; 
Daphnia pulicaria: Water flea; 
Daphnia pulicaria; Water flea; 
Daphnia pulicaria; Water flea; 
Daphnia pulicaria: Water flea; 

Table 0.1-9 
AQUIRE Freshwater Toxicity Information (JLg/L) 

AOC57 

NR 
NR 
NR 
NR 
NR 

Remedial Investigation Report 
Devens. Massachusetts 

Age 

10 

Exposure 

48H 
48H 
48H 
48H 
48H 

Effect 

LC.~0 
LC50 
LC~0 
LC50 
LC~0 

Effect AQUIRE Year 
Concentration Reference of 

Lethal Sublethal Number Publication 
184 215031 78 
199 215001 78 
213 215001 78 
240 215031 76 

35.5 215001 78 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ,g/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Effect AQUIRE Year 
Chemical Name I Species Ago Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 
Copper (cont.) Daphnia pulicaria; Water flea: NR 48H LC50 53.3 215031 78 

Daphnia pulicaria; Water flea; NR 48H LCso 55.3 215031 78 
Daphnia pulicaria; Water flea; NR 48H LCso 55.4 215001 78 
Daphnia pulicaria: Water Ilea: NR 48H LCso 627 215081 78 
Daphnia puiicaria; Water flea: NR 48H LCso 7.24 215081 78 
Daphnia pulicaria; Water flea; NR 48H LCso 76.4 215031 78 
Daphnia pulicaria; Water flea; NR 48H LCso 78.8 215081 78 
Daphnia pulicaria; Water flea: NR 48H LCso 84.7 215081 78 
Daphnia pulicaria: Water flea; NR 48H LCso 9.06 215081 78 
Daphnia pulicaria; Water flea; NR 48H LC50 9.3 2150:\1 78 
Daphnia puiicaria; Water flea; NR 48H LC50 97.2 215001 78 
Dugesia dorotcx:ephala: Turbellarian, flatworm: 18-20MM 1H BBH• 20 to 200 310::-31 91 
Dugesia tigrina; Turbel!arian, flatworm; NR 96H LCso 2.450 218709 74 
Elodea nuttallii; Waterweed, ditchmoss: NR 14D LTS0 (Gab) 6,000 218344 78 
Gambusia affmis: Mosquitofish; NR 12H LC50? 49 315578 78 
Gambusia affmis; Mosquitofish: NR 133D MOR• 3.2 315578 78 
Gambusia affmis; Mosquitofish; NR 48H MOR• 160 313008 88 
Gambusia affmis; Mosquitofish; NR 96H LCso? 56 31557S 78 
Gammarus lacustris; Scud: ADULT 0.12H BEH 0.05to5000 311804 83 
Gammarus lacustris: Scud: NR 96H LC50 212 313U58 88 
Gammarus pulex: Scud: JlNENII.E, 2-3MOLT. 3-SMM 240H LCso 33 215023 91 
Gammarus pulex; Scud: JlNENII.E, 2-3 MOLT, 3-5MM 48H LCso 47 215023 91 
Gammarus pulex; Scud: JlNENII..E, 2-3MOLT, 3-5MM 96H LC50 37 215023 91 
Gnathonemus petersii; Electric fish: JUVENIIE, 5-20G 4H PHY• 500 310685 84 
Invertebrates; Invertebrates: MACRO-INVERTEBRATES 14D BEH• 5.5 213398 89 
Invertebrates: Invertebrates: MACROINVERTEBRATBS 10D LCso 15 210388 89 
Invertebrates: Invertebrates: MACROINVBRTEBRATES 10D LCso 6 210388 89 
Invertebrates; Invertebrates: MACROINVERTEBRATES 4D LC50 14 210388 89 
Invertebrates: Invertebrates; MACROINVERTEBRATES 4D LC50 26 210388 89 
Lamellidens marginalis: Mussel; 5.0-6.0CM 1to30D GRO 250to 1000 213776 91 
Lamellidens marginalis: Mussel; 5.0-6.0CM l to30D oc 250to 1000 213776 91 
Lamellidens marginalis; Mussel: 5.0-6.0CM 96H LC50 5.000 213776 91 
Lamellidens marginalis; Mussel; 7CM to9.75H PHY• 250to1000 213311 89 
Lamellidms marginalis; Mussel; NR 96H LC50 5.000 213311 89 
Lamellidens marginalis; Mussel; NR 96H LCso 5,000 213875 91 
Lenna minor; Duckweed; 20 COLONIES OR 40 FRONDS 4D EC:;0GR 1.100 311789 86 
Lenna minor: Duckweed; NR 21D LT50 (Ca.I:.) 6.000 218344 78 
Lepomis macrcx:hirus; Bluegill; 5.3-7.2 CM. 3.5-3.9 G 96H LC:;0 1,250 212406 68 
Lepomis macrcx:hirus; Bluegill; NR 4D BEH 36to 130 212858 89 
Lepomis macrcx:hirus; Bluegill; NR NR BEH 25 to 1800 212858 89 
Lophopodella carteri: Bryozoa: ANCENSTRULAE, 2-3DAYS 96H LC50 510 216703 80 
Macrobrachium hendersodayanus; Pr.nm; NR 96H oc. 1,750 311545 84 
Myriophyllumspicatum: Water-milfoil; 4CMAPBX 32D EC50BM • 250 212262 74 
Myriophyllumspicatum; Water-milfoil; 4CMAPEX 32D EC50BM * 380 212262 74 
Myriophyllum spicatum; Water- milfoil; 4CMAPBX 32D EC50GR * 1.500 212262 74 
Myriophyllum spicatum; Water-milfoil; 4CMAPBX 32D EC50GR • 700 212262 74 
Oncorh:,nchus kisutch: Coho salmon, silver salmon: JUVENILE, 6 G 96H LC~0 164; 17 310541 83 
Oncorhynchus mykiss: Rainbow trout, donaldson trout: 11 CM, 130 96H LC:;0 ? 250 212122 72 
Oncorhynchus mykiss: Rainbow trout, donaldson trout: 32MM, 0.36G 15H• MOR* 200 218499 74 
Oncorhynchus mykiss: Rainbow trout, dona!dson trout; 32MM,0.36G 16.67H * MOR• 200 218499 74 
Oncorhynchus mykiss: Rainbow trout, donaldson trout: 32MM,0.36G 24H LC50 130 21849.ll.~"~,_ 74 
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Chemical Name 

Copper (cont.) 

57AQUfOX.wkl 

Species 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus rnykiss: Rainbow trout. donaldson trout: 
Oncorhynchus my kiss; Rainbow trout. donaldson trout; 
Oncorhynchus mykiss: Rainbow troot. donaldson trout: 
Oncorhynehus rnykiss; Rainbow troot. donaldson trout: 
Oncorhynchus my kiss; Rainbow trout. donaldson trout: 
Oncorhynchus mykiss; Rainbow trout. donaldson trout; 
Oncorhynchus my kiss; Rainbow trout, dona Id son trout; 
Oncorhynchus my kiss; Rainbow trout, dona Ids on trout: 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus mykiss; Rainbow trout, donaldson trout: 
Oncorhynchus mykiss: Rainbow trout, donaldson trout; 
Oncorhynchus mykiss; Rainbow troot. donaldson trout: 
Oncorhynchus mykiss; Rainbow troot, donaldson trout: 
Oncorhynchus my kiss; Rainbow troot, donaldson trout; 
Oncorhynchus my kiss; Rainbow troot. donaldson trout; 
Oncorhynchus my kiss; Rainbow troot, donaldson trout; 
Oncorhynchus my kiss; Rainbow troot, donaldson trout; 
Oncorhynchus mykiss; Rainbow trout, dona!dson trout; 
Oncorhynchus mykiss; Rainbow trout. donaldson trout; 
Oncorhynchus my kiss; Rainbow trool donaldson trout; 
Oncorhynchus mykiss; Rainbow troot. donaldson trout; 
Oncorhynchus mykiss: Rainbow troot, donaldson trout; 
Oncorhynchus my kiss: Rainbow troot, donaldson trout; 
Osteichthyes; Boo.y fish class: 
Osteichthyes; Bmy fish class: 
Osteichthyes: Boo.y fish class: 
Osteichthyes; Boo.y fish class: 
Pectinatella magnifica; Bryozoa; 
Pimephales promelas: Fathead minnow; 
Pimephales pro me las; Fathead minnow; 
Pimephales promelas; Fathead minnow: 
Pimepha!es promelas: Fathead minnow: 
Pimephales promelas; Fathead minnow; 
Pimephales prome!as; Fathead minnow; 
Pimephales pro me las; Fathead minnow; 
Pimephales promelas; Fathead minnow; 
Pimephales promelas; Fathead minnow; 
Pimephales promelas; Fathead minnow: 
Pimephales promelas; Fathead minnow; 
Pimepha!es promelas; Fathead minnow; 
Pimephales promelas; Fathead minnow, 
Pimephales prome!as; Fathead minnow: 
Pimephales promelas; Fathead minnow: 
Pimephales promclas; Fathead minnow; 
Pimephales promelas: Fathead minnow; 
Pimephales promelas; Fathead minnow; 
Pimephales promelas: Fathead minnow: 
Pimephales promelas; Fathead minnow; 
Pimephales promelas; Fathead minnow: 
Pimephales promelas; Fathead minnow; 

Table 0.1-9 
AQUIRE Freshwater Toxicity Information (JLg/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

32MM,0.36G 
32MM,0.36G 
32MM.0.36G 
55.5G 
6-BG 
75-1000 

Age 

75-lOOG 
FINGERLING, 0.20 
FINGERLING, 0.20 
FINGERLING, 0.2G 
FINGERLING. 0.2G 
FINGERLING. 0.25G 
FINGERLING, 0.25 G 
FINGERLING. 0.2.'iG 
FINGERLING. 0.25 G 
FINGERLING, 0.6G 
NR 
NR 
NR 
NR 
SAC-FRY 
SAC-FRY 
SAC-FRY 
SAC-FRY 
ADULT GUPPY, 20-30MM 
ADULT GUPPY. 20-30MM 
JUVENILE GUPPY, 8-15MM 
JUVENILE GUPPY. 8-15MM 
ANCENSTRULAE, 2-3 DAYS 
EMBRYO, 1D 
NEWLY HAT, < 24 H 
NEWLYHAT,<24H 
NEWLY HAT. < 24 H 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
20-69MM 
20-69MM 
20-69MM 
20-69MM 
20-69MM 
20-69MM 
20-69MM 

2 

Exposure 

24H 
4.33H • 
5.5H • 

40D 
48H 
48H 
SH 

1WK 
1WK 
1WK 

7D 
1WK 
1\VK 

7D 
7D 
7D 

13MO 
13MO 

48H 
48H 
42D 
42D 
42D 
42D 
48H 
96H 
46H 
96H 
96H 
30D 
7D 
7D 
7D 

96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 

Effect 

LC50 
MOR* 
MOR* 
GRO * 

HEM• 
MOR* 
PHY• 

MOR• 
MOR* 
MOR" 
PHY" 

MOR• 
MOR* 
PHY• 
PHY• 
PHY" 

MOR* 
MOR* 

LC50 
LC50 

GRO * (Cab) 
MOR* 
MOR* 

MOR* (Cale) 
LC50 
LC50 
LC50 
LC50 
LC50 

GRO * 

GRO • 
GRO • 

LC50 
LCso 
LC50 
LC50 
LC50 
LC50 
LC50 
LC50 
LC50 
LC50 
LC50 
LC50 

LC50? 
LCso? 
LC50? 
LC50? 
LC50? 
LC50? 
LC50? 

Effect AQUIRE Year 
Concentration Reference of 

Lethal Sublethal Number Publication 
140 21S499 74 

2,000 218499 74 
2,000 218499 74 

22., 218386 76 
30 219917 80 

85 315401 82 
170 315401 82 

4.0 315625 79 
5.8 315625 79 
9.6 31562.'i 79 

4.0 315625 79 
5.1 315625 79 
9.5 315625 79 

2.1 315625 79 
3.9 31562.'i 79 

6 315625 79 
10 212122 72 
19 212122 72 

400 218317 68 
500 218317 68 

3 310527 83 
17 310527 83 
31 310527 83 
10 310527 83 
21 212882 88 
16 212882 88 
14 212882 88 

8.7 212882 .. 
140 216703 80 

221.8 215081 76 
9.89 311182 85 
25.8 311182 85 

70 311182 85 
1,129 215081 78 

114 215081 76 
2,336 215081 78 

121 215081 78 
1,001 215081 78 

550 215081 78 
2,050 215081 78 

436 215081 78 
516 215081 76 
88.5 215081 78 

1,586 215081 78 
5,600 218320 76 

20,000 218320 76 
21.000 218320 76 
21.000 218320 76 

> 16,000 218320 76 
20,000 218320 76 
21,000 218320 76 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (JLg/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 
Chemical Name 

I 
Species Age Exposure Effect Concentration Reference of 

Lethal Sub!elhal Number Publication 
Copper (cont.) Pimephales promelas: Fathead minnow: EMBRYO, 1D 30D MOR* 221.8 215001 78 

Plumatel\a enrn.rginata: Bryozoan; ANCENSTRULAE, 2-3 DAYS 96H LCso 140 216703 80 
Poecilia reticulata: Guppy; JUVENIIE 96H LC50 112 212010 76 
Poecilia reticulata; Guppy; JUVENILE 96H LC50 138 212010 76 
Prccambarus clarkii: Red swamp crayfish; ADULT. 24.8G, 9.3 CM 1045H LC50 890 311758 83 
Pra;ambarus clarkii: Red swamp crayfish: ADULT. 24.SG, 9.3 CM 1227H LC~;o 776 311758 83 
Prccambarus clarkii: Red swamp crayfish; ADULT. 24,SG, 9.3 CM 1358H LC50 657 311758 83 
Prccambarus clarkii: Red swamp crayfish; ADULT, 24.SG. 9.3 CM 146H LC50 3,024 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; ADULT, 24.SG, 9.3 CM 246H LC50 2,330 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; ADULT. 24.8G. 9.3 CM 342H LC50 1,780 311758 83 
Pro:.::ambarus clarkii; Red swamp crayfish; ADULT, 24.8G. 9.3 CM 453H LC50 1.520 311758 83 
Prccambaru~ clarkii: Red swamp crayfish; ADULT. 24.8G, 9.3 CM 49H LC.~0 11.000 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; ADULT, 24.8G. 9.3 CM 549H LC.~0 1.380 311758 83 
Procambarus clarkii: Red swamp crayfish: ADULT. 24.8G, 9.3 CM 622H LC50 1.190 311758 83 
Procambarus clarkii: Red swamp crayfish: ADULT. 24.8G. 9.3CM 72H LC:;o 8,100 311758 83 
Procambarus clarkii: Red swamp crayfish; ADULT, 24.8G. 9.3 CM 734H LC50 1.150 311758 83 
Procambarus clarkii: Red swamp crayfish; ADULT, 24.8G, 9.3CM 843H LC50 1,090 311758 83 
Pro:.::ambarus clarkii; Red swamp crayfish; ADULT, 24.8G. 9.3 CM 945H LC50 1,000 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; EMBRYO 1147H LC50 20, 311758 83 
Pro:.::ambarus c!arkii: Red swamp crayfish; EMBRYO 1267H LC50 184 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; EMBRYO 436H LC50 3,350 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish: EMBRYO 598H LC50 1.700 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish: EMBRYO 855H LC50 1.140 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; EMBRYO 903H LC50 716 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish: EMBRYO 927H LC_~o 556 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; LARVAE 12H LC:;0 4.170 311758 83 
Pro:.::ambarus clarkii; Red swamp crayfish; LARVAE 140H LC:;0 527 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish: LARVAE 24H LC50 1.990 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; LARVAE 247H LC50 242 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; LARVAE 344H LC50 199 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; LARVAE 456H LC50 146 311758 83 
Procambarus clarkii: Red swamp crayfish; LARVAE 48H LC50 1,350 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; LARVAE 504H LC50 67 311758 83 
Pro:.::ambarus clarkii: Red swamp crayfish; LARVAE 98H LC50 720 311758 83 
Sa Imo salar: Atlantic salmon; 2-3YR 96H LC50 125 212058 72 
Salmo trutta: BroM troot: 78 G, 3RD YR CLASS 53D ms• 15 310527 83 
Salvelinus fontinalis; Brook troot; YEARLING.14-16 CM, 30-42G • 720D GRO • 9.4 218397 74 
Salvelinus fontinalis; Brook trout; YEARLING, 14-16 CM, 30-420 • 720D HAT• 9.4 218397 74 
Salvelinus fontinalis; Brook trout; YEARLING, 14-16 CM, 30-42G • 720D MOR• 9.4 218397 74 
Salvelinus fontinalis; Brook trout: YEARLING. 14-16 CM, 30-42G • 720D REP• 9.4 218397 74 
Simocephalus vetulus; Water flea: < 24H 48H LC_~o 57 311181 84 

Iron Dugesia doroto:.::ephala; Turbellarian, flatworm: 18-20MM 1H BEH• 1,000 to 50,000 310581 91 
Lenna minor; Duckweed; 20COLONIESOR 40FRONDS 4D EC50GR I 3.100 I 311789 86 
Oncorhynchus mykiss: Rainbow troot, donaldson trout; EGGS AND LARVA NR DVP* 5.700 315523 82 
Salmo trutta: Bro'Ml troot: AI.EVIN NR MOR• 5,170 311637 83 
Salmo trulta: Bro'Ml troot: EGG NR HAT• 460 311637 83 
Salmo trutta: Bro'Ml troot: EYED EGGS NR MOR• 5,170 311637 83 
Salmo trutta; Bro\\n trout: NEWLY HAT ALEVIN NR MOR• 3,020 311637 83 
Tilapia sparrmanii; Banded bream; 10.24-99.43G 2to72H oc• ss.ooo 213006 89 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µg/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 

Chemical Name I Species Age Exposure Effect Concentration Reference of 
Lethal Subletlrnl Number Publication 

Lead Astacus astacus; European crayfish; 8-l0CM 2WK ENZ* 20 210376 91 

Astacus astacus; European crayfish; 8-lOCM to10WK HIS 20 210376 91 

Barb.ls arulius; Barb; 1.24G 4D HIS 200,000 to 400,a: 219972 87 

Brachionus calycillorus; Rotifer, NEONATE 24H LC50 > 4,000 219385 91 

Brachydanio rerio; Zebra danio, zebrafish; DECHLORIONATED EGG 24H 72 219870 80 

Brachydanio rerio; Zebra danio. zebrafish; EGG 48H 72 219870 80 

Bufo arenarum: Toad; EMBRYO 24H DVP* 1,000 213162 90 

Bufo arenarum: Toad; EMBRYO 24H MOR* 1,000 213162 90 

carassius auratus: Goldfish; UNDERYEARLING lWK• ENZ* 470 315460 77 

Ceriodaphnia reti:ulata; Water flea: <41-1 48H LCsol 530 I 311181 84 

Daphnia magrm: Water flea; < 241-1 48H LCso 4,400 311181 84 

Daphnia pulex: Water flea: <241-1 48H LC50 5,100 311181 84 

Dugesia dorotccephala; Turbellarian, flatworm: 18-20MM 1H BEH* 100 to 1,000 310581 91 

Dugesia tigrina: Turbellarian, flat,,.,unn; NR 96H LC50 160,000 218709 74 

Hyalel\a azta:a; S:ud; NR SD LC100 5,000 219804 80 

Lenna minor; Duckweed: 20 COLONIES OR 40 FRONDS 4D EC50GR 8,000 311789 86 

Lepo mis gibborus; Pumpkinseed; > 1.75YR <=2WK • ENZ• 90 315460 77 

Micropterus dolomieui; Smallrnouth bass: EGG 96H MOR• <=15,900 312153 86 

Micropterus dolomieui: Smallmouth bass; FINGERLING 10WK we• 405 312153 86 

Micropterus dolomieui; Smallmouth bass; FINGERLING 90D GRO• 405 312153 86 

Microplerus do!omieui: Smallmouth bass; FINGERLING 900 HEM• 405 312153 86 

Micropterus do!omieui: Smallmouth bass; FINGERLlNG 96H LCso 29,000 312153 86 

Micropterus dolornieui: Srnallmouth bass; SAC FRY. 7D POST-SPAWN 96H MOR• <:,::,15,900 312153 86 

Micropterus dolomieui: Srnallmouth bass; SWIM:-UPFRY.17D POST-SPAWN 96H LCso 2,800 312153 86 

Micropterus dolornieui; Srnallmouth bass; SWIM:-UP,FRY 17D POST-SPAWN 96H LCso 2.200 312153 86 

Micropterus salmoides: Largemouth bass; NR 24H BEH• 1.500 311127 78 

Micropterus salrnoides; Largemouth bass; NR 24H RES• 1.050 311127 78 

Myriophyllumspicatum; Water-mi!foil; 4CMAPEX 32D EC_~0BM • 363,000 212262 74 

Myriophyllum spicatum; Water- mi!foil; 4CMAPEX 32D EC50BM • 806,000 212262 74 

Myriophyllumspicatum: Water-milfoi!; 4CMAPEX 320 EC50GR• 725,000 212262 74 

Myriophyllum spicatum: Water-mi!foil; 4CMAPEX 32D EC.~0GR • 767,000 212262 74 

Oncorhynchus mykiss: Rainbow troot, donaldson trout: 10.5G 32WK HIS• 310573 83 

Oncorhynchus my kiss; Rainbow trouL. donaldson trout; 15G 24H HEM• 130 315719 78 

Oncorhynchus mykiss: Rainbow trout, donaldson trout; 4MO, 15G 4to72H MOR* 110 315719 78 

Oncorhynchus my kiss; Rainbow trout,. donaldson trout; 4MO, 15G 4lo72H MOR* 120 315719 78 

Oncorhynchus my kiss: Rainbow trout. donaldson trout; 4MO.15G 4to72H MOR• 120 315719 78 

Oncorhynchus my kiss: Rainbow trool, donaldson trout; 4MO.15G 4to72H MOR• 210 315719 78 

Oncorhynchus my kiss; Rainbow troot, donaldson trout: 4MO.15G 4to72H MOR* 300 315719 78 

Oncorhynchus mykiss; Rainbow troot, donaldson trout; 4MO.15G 4to72H MOR* 470 315719 78 

Oncorhynchus my kiss: Rainbow trout, donaldson trout; 4MO.15G 4to72H MOR• 490 315719 78 

Oncorhynchus mykiss: Rainbow trout. donaldson trout: 4MO, 15G 4to72H MOR* 500 315719 78 

Oncorhynchus mykiss: Rainbow trout. donaldson trout: 4MO, 15G 4to72H MOR• 52 315719 78 

Oncorhynchus my kiss; Rainbow troul, donaldson trout: 4MO, 15G 4to72H MOR• 53 3157]9 78 

Oncorhynchus mykiss: Rainbow troot, donaldson trout: 4MO, 15G 4to72H MOR* 740 315719 78 

Oncorhynchus my kiss; Rainbow trout, donaldson trout: 4MO, 15G 4to72H MOR• 80 315719 76 

Oncorhynchus my kiss; Rainbow troot, dona!dson trout; 4MO.15G 4to72H MOR* 85 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson lrout: 4MO.15G 4to72H MOR* 900 315719 78 

Om::orhynchus mykiss; Rainbow trout. donaldson trout: 4MO, 15G 4to72H MOR* 910 315719 78 

Oncorhynchus rnykiss: Rainbow trout, donaldson trout; 53G 1\VK MOR* 1.000 315719 78 

Oncorhynchus mykiss: Rainbow trout, donaldson trout: 6-lSMO <=2WK* ENZ* 10 315460 77 

Oncorhynchus mykiss: Rainbow trout, donaldson trout: 6.5G 30WK HIS• 120 310573 83 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (p.g/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 
Chemical Name I Spreies Ago Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 
Lead (cont.) Oneorhynchus my kiss; Rainbow trout. dona!dson trout: NEWLY HAT, SAC FRY 189D ABN* 32 219830 80 

Oncorh}-nchus my kiss: Rainbow trout. dona!dson trout; NEWLY HAT, SAC FRY 189D ENZ* 100 219830 80 
Oneorhynchus my kiss; Rainbow troot. donaldson trout: NEWLY HAT. SAC FRY 189D HEM• 100 219830 80 
Pimephales pro me las; Falhead minnow; JUVENILE 4WK PHY 500 to 1,000 210204 89 
Potamogetoo. crisp us: curled pondweed: NR NR PSB • 25,000 217552 77 
Salvelinus fontinalis: Brook trout: 6-18MO <=2WK* ENZ* 90 315460 77 
Simocephalus vetulus: Water flea; < 24H 48H LC50 4 . .500 311181 84 

Manganese Algae: Algae, phytoplankton, algal mat; NATURAL COLONY 38D POP• I 280 I 212862 69 
Anabolianervosa; Quiver fly; LARVAE 7D UlT 2,000,000 210725 57 
Chirmomus thummi; Midge: LARVAH 7D IET 1,000,000 21072.'i 57 
Cyprinidae; Minnow, carp family: ]SUMMER 2.25H I.ET• 1.000.000 21072.'i 57 
Cyprinidae; Minnow. carp family: ]SUMMER 24H IET• 2.000,000 210725 57 
Cyprinidae: Mirmow, carp family; lSUMMER 2.'iH IET • 1.800,000 210725 57 
Cyprinidae: Minnow, carp family: lSUMMER 4.17D I.ET• 800,000 210n5 51 
Cyprinidae; Minnow. carp family; lSUMMER 5.13D IET • 700,000 21072.5 57 
Cyprinidae: Minnow, carp family: ]SUMMER 6.63D IET • 650.000 210725 57 
Cyprinidae; Minnow, carp family: lSUMMER 7D MOR• 600,000 21072.'i 57 
Cyprinidae; Minnow, carp family: lSUMMER 78H IET • 900,000 210725 57 
Cyprinidae: Minnow, carp family: 2SUMMERS 48H IET' 2,000.000 210725 57 
Gammarus roeseli: !:cud; NR 7D I.ET 70.000 210n5 51 
Lerma minor; Duckweed: 20 COLONIES OR 40 FRONDS 4D EC50GR 31,000 311789 86 
Oncorhynchus my kiss: Rainbow trout. donaldson trout: 1SUMMER 10H I.ET• 700,000 210725 57 
Oncorhynchus my kiss; Rainbow trout, donaldson trout; 1SUMMER 13H I.ET• 600.000 210725 57 
Oncorhynchus my kiss; Rainbow trout. donaldson trout; 1SUMMER 34H I.ET• 300,000 21072.'i 57 
Oncorhynchus my kiss; Rainbow trout, donaldson trout: 1SUMMER 5D I.ET• 100,000 210725 51 
Oncorhynchus my kiss; Rainbow trout, donaldson trout: lSUMMER 7D MOR• 75.000 210725 57 
Oncorhynchus my kiss; Rainbow trout, donaldson trout; lSUMM:ER 77H IET' 150.000 21072.'i 57 
Oncorhynchus my kiss; Rainbow trout. donaldson trout; 2SUMMERS 34H I.ET' 600,000 21072.'l 57 
Salvelinus fontinalis; Brook trout; lSUMM:ER 15H I.ET' 700,000 210725 57 
Salvelinus fontinalis; Brook trout; lSUMMER 23H I.ET• 600.000 210725 57 
Sa Ivel in us fontinalis: Brook troot; lSUMMER 4.79D I.ET' 150,000 210725 57 
Salve Jin us fontinalis; Brook troot; 1SUMMER 66H I.ET' 300,000 21072.'l 57 
Salvelinus fontinalis; Brook troot: 1SUMMER 7D MOR• 100,000 210725 57 
Salvelinus fontinalis; Brook trout: 2SUMMERS 41H LET" 600,000 210725 57 
Tinca tinca: Tench; 1SUMMER 48H I.ET• 2.000,000 210725 57 
Tinca tinca; Tench; ]SUMMER 6.75D IET• 1.500.000 21072.'i 57 
Tinca tinca; Tench: lSUMMER 7D MOR" 1.200000 210725 57 
Tinca tinca; Tench; lSUMMER 7D MOR• 1.300.000 210725 57 
Tinca tinca; Tench; lSUMMER 96H LET• 1,800,000 21072.'i 57 
Tinca tinca; Tench; 2SUMMERS 7D IET • 2.00Q000 210725 57 
Tubifex tubifex;Tubificid worm: NR 7D IET 700,000 21072.5 57 

Mercury Aedes aewpti; Mosquito LARVAE 48H LC.~0 290 313255 88 
Algae: Algae, phytoplankton. alga! mat PHYTOPLANKTON 14D BMS• 100 313109 88 
Amoeba sp; Amoeba NR >1.66H LT50 I 5~0] 218981 73 
Anabolia nervosa; Quiver fly LARVAE 7D LET 2.000 210725 57 
Brachionuscalyciflorus: Rotifer NEONATE 24H LC50 60 219385 91 
Carassius auratus: Goldfish 20-25G to15D BIO• 50 219207 72 
Carassius auratus; Goldfish NR 8D RSD" 230 219566 71 
Carassius auratus; Goldfish 15-25G to15D BIO• 50 219~),'.L,} 72 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ,g/L) 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Effect AQUIRE Year 

Chemical Name I Species Ag, Exposure Effect Concentration Reference of 
Lethal Sublethal Number Tublication 

Mercury (cont.) Cari dim. rajadhari: Freshwater praru1 NR 48H LCso 6.918 311025 85 

Caridita rajadhari:Freshwater pra\\n NR 72H LCso 5.784 311025 85 

CaridDla rajadhari: Freshwater prav.n NR 24H LC.'\"o 9.12 311025 85 

Caridha rajadhari:Freshwater pra\\n STAGE C. 2.5 CM 30D HIS* (Cale) 0.51 311025 85 

Caridila rajadhari:Freshwaterprav.n NR 96H LC:,o 4.786 311025 85 

Ci\tostomus commersooi: White sucker JUVENILE, 142MM, 28.7G 1WK RSD 190 312412 87 

Chironomus plumosus; Midge LARVA-STATEL3 24H LC:;o 2,430 215356 89 

Chircnomus plumosus; Midge LARVA-STATEL3 72H LC:;o 1.360 215356 89 

Chiroo.omus plumosus; Midge LARVA-SfATEL3 48H LC50 1,760 215356 89 

Chiroo.omus plumosus; Midge LARVA-SfATEL4 48H LC50 1,280 215356 89 

Chiroo.omus plumosus; Midge LARVA-SfATEL4 96H LC50 880 215356 89 

Chiroo.omus plumosus; Midge LARVA-SfATE L3 96H LC50 600 215356 89 

Chiroo.omus plumosus: Midge LARVA-SfATEL4 24H LC50 3,230 215356 89 

Chiroo.omus plumosus: Midge LARVA-SfATEL4 72H LC50 880 215356 89 

Chiroo.omus plumosus; Midge LARVA-SfATEL1 24H LC50 3.180 215356 89 

Chirct1omus riparius; Midge LARVA-SfATEL3 72H LC50 230 215356 89 

Chiroo.omus riparius: Midge LARVA-STATEL2 72H LC50 260 215356 89 

Chiroo.omus riparius; Midge LARVA-STATE L2 48H LC50 820 215356 89 

Chiroo.omus riparius; Midge LARVA-SfATEL4 48H LC50 790 215356 89 

Chirooomus riparius; Midge LARVA-STATEL2 24H LC50 1,960 215356 " 
Chiroo.omus riparius; Midge LARVA-SfATEL3 96H LC50 230 215356 89 

Chirooomus riparius: Midge LARVA-SfATEL1 24H LC50 1.690 215356 89 

Chironomus riparius; Midge LARVA-STATEL3 48H LC50 240 215356 89 

Chirooomus riparius: Midge EGGS <=24H MOR* 10.000 215356 89 

Chircnomus riparius; Midge LARVA-SfATEL2 96H LC50 220 215356 89 

Chironomus riparius; Midge EGGS 7to96H MOR* 320 215356 89 

Chironomus riparius; Midge LARVA-SfATEL4 24H LC50 4,800 215356 89 

Chircnomus riparius; Midge EGGS <=24H MOR• 3,200 215356 89 

Chircnomus riparius; Midge LARVA-SfATEL3 24H LC50 750 215356 89 

Chirooomus riparius; Midge LARVA-SfATEL4 96H LC50 480 215356 89 

Chirooomus riparius: Midge LARVA-STATEL4 72H LC50 710 215356 89 

Chircnomus riparius; Midge EGGS 7to96H MOR• 320 215356 89 

Chircnomus tcntans; Midge LARVA-SfATELl 24H LC50 2,280 215356 89 

Chircnomus tentans; Midge LARVA-SfATEL3 96H LC50 280 215356 89 

Chirooomus tentans: Midge LARVA-SfATEL3 48H LC50 6,700 215356 89 

Chiroo.omus tentans: Midge LARVA-SfATEL2 48H LC50 8,040 215356 89 

Chirooomus tcntans: Midge LARVA-SfATEL2 24H LC50 23.400 215356 89 

Chiroo.omus tentans: Midge LARVA-Sl'ATEL4 72H LC:rn 3.040 215356 89 

Chircnomus tentans; Midge LARVA-SfATEL3 24H LC50 29,600 215356 89 

Chircnomus tcntans; Midge LARVA-SfATEL4 24H LC50 32..301 215356 " 
Chircnomus tentans: Midge LARVA-SfATEL2 96H LC50 240 215356 89 

Chirooomus tentans: Midge LARVA-SfATEL4 96H LC~0 570 215356 89 

Chironomus tcntans: Midge LARVA-Sl'ATEL3 72H LC50 580 215356 89 

Chironomus tentans; Midge LARVA-STATE L4 481-1 LC50 6,860 215356 89 

Chirooomus tcntans; Midge LARVA-SfATEL2 72H LC50 570 215356 89 

Chirooomus thummi; Midge LARVAE 7D IET 3,500 210725 57 

Cyclops sp: Cyclopoid copepod ADULT 48H LC50 61)() 3132..~5 88 

Cyprinidae: Minnow. earp family lSUMMER 7D MOR* 300 210725 57 

Cyprinidae; Minnow, carp family lSUM:MER 7D MOR* 700 210725 57 

Cyprinidae: Minnow. carp family lSUMMER GOH IBT• 1.000 210725 57 

Cyprinidae; Minnow. carp family 1 SUMMER 8.5H IBT' 5.00u 210725 57 
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I 
ChemicalName 

I 
Species 

Men:ury (cont.) Cyprinidae; Minnow, carp family 
Cyprinidae; Minnow, carp family 
Cyprinidae: Minnow, carp family 
Cyprinidae; Minnow, carp family 
Cyprinidae; Minnow, carp family 
Cyprinidae; Minnow, carp family 
Cyprinidae; Minnow, carp family 
Cyprinidae; Minnow, carp family 
Dugesia tigrina; Turbellarian, flatworm 
Gambusia a!Tmis; Mosquitofish 
Gambusia affinis; MosquitofifA 
Gambusia affmis: Mosquitofish 
Gambusia a!Tmis; Mosquitofish 
Gammarus roeseli; 5:cud 
Gnathonemus petersii; Elo:.:tric fish 
Lamellidens marginalis; Mussel 
Lamellidros marginalis; Mussel 
Lamcllidens rnarginalis; Mussel 
Lamellidens marginalis; Mussel 
Lamellidens marginalis; Mussel 
Lamellidens marginalis; Mussel 
Myriophyllumspicatum; Watcr-milfoil 
Myriophyllumspicatum; Water-milfoil 
Myriophyllum spicatum; Water-milfoil 
Myriophyllum spicatum; Water-milfoil 
Oncorhynchus my kiss; Rainbow troot, donaldson trout 
Oncorhynchus mykiss; Rainbow trout. dona Id son trout 
Oncorhynchus mykiss; Rainbow troot, donaldson trout 
Oncorhynchus mykiss; Rainbow trout. donaldson trout 
Oncorhynchus mykiss; Rainbow trout. donaldson trout 
Oncorhynchus mykiss; Rainbow trout, donaldson trout 
Oncorhynchus mykiss; Rainbow trout. donaldson trout 
Planaria sp; Planarian, flatworm 
Potamogetoo crispus; Curled pondweed 
Salvelinus fontinalis: Brook troot 
Salvelinus fontinalis; Brook troot 
Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
Salve Jin us fontinalis; Brook trout 
Tilapia rnossambica; Mozambique ti!apia 
Tilapia mossambica; Mozambique ti!apia 
Tinca tinca: Tench 
Tinca tinca: Tench 
Tinca tinca: Tench 
Tinca tinca: Tench 
Tinca tinca: Tench 
Tinca tinca: Tench 
Tinca tinca: Tench 
Tubifextubifex:Tubificid worm 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial Investigation Report 
Devens~ Massachusetts 

I Age I Exposure I 

!SUMMER 24.25H 
!SUMMER 84H 
1SUMMER 2.5H 
!SUMMER 7D 
lSUMMER 4.5H 
1SUMMER 7D 
2SUMMERS 58H 
!SUMMER 1.25H 
NR 96H 
NR <24H 
NR 30D 
NR 30D 
NR 30D 
NR 7D 
JUVENILE. 5-20G 20H 
5.0-6.0 CM 1to30D 
5.0-6.0 CM 96H 
NR 96H 
5.0-6.0 CM 1to30D 
7CM 3. to 6.5 H 
32G 48H 
4CMAPEX 32D 
4CMAPEX 320 
4CMAPEX 32D 
4CMAPEX 32D 
1SUMMER 11H 
1SUMMER 7D 
2SUMMERS 24H 
lSUMMER 5.33D 
5.8-15.6 CM. 1.7-525G 2to209D 
lSUMMER 13.67H 
lSUMMER 8.17H 
NR 6.6H 
NR NR 
lSUMMER 7D 
2SUMMERS 88H 
lSUMMER 21H 
lSUMMER 18H 
lSUMMER 4.25D 
lSUM:M:ER 16.33H 
7-10CM, 6-lOG lWK 
7.0-11.8 CM llWK 
lSUMMER 72H 
lSUMMER 7D 
lSUMMER 7.17D 
lSUMMER 12.58 H 
1SUMMER 4.5H 
1SUMMER 4.25D 
2SUMMERS 4.3D 
NR 7D 

Effect AQUIRE Year 
Effect Concentration Reference of 

Lethal Sublethal Number Publication 
LET• 1,500 210725 57 
LET• 800 210725 57 
LET" 15.(XfJ 210725 57 

MOR• 290 210725 57 
LET• 50,000 210725 57 

MOR• 500 210725 57 
LET• 4,500 210725 57 
LET• 100,000 210725 57 
LCso 270 218709 74 
LT50 50 to 500 315524 79 

BCF* 315524 79 
BCF* 315524 79 
BCF" 315524 79 

LET 100 210725 57 
PHY• 100 310665 84 

OC 500 to2.000 213776 91 
LC50 5,000 213776 91 
LC50 10.000 213311 89 
GRO 500to 2,000 213776 91 

PHY• 500to 2.000 213311 89 
oc• 5,910 311622 84 

EC50GR * 1,200 212262 74 
EC50BM * 3.400 212262 74 
EC50GR * 12.000 212262 74 
EC50BM * 4.400 212262 74 

LET" 500 210725 57 
MOR* 150 210725 57 
LET" 500 210725 57 
LET• 250 210725 57 

RSD 48,200 210503 71 
LET• 350 210725 57 
LET• 800 210725 57 
LT50 500 216981 73 

PSE • 5.000 217552 77 
MOR* 250 210725 57 
LET• 500 210725 57 
LET• 350 210725 57 
LET• 500 210725 57 
I.ET• 300 210725 57 
I.ET" 800 210725 57 

HEM• 4,000 212931 87 
BIO• 10 310166 84 
I.ET• 1.500 210725 57 

MORS 1,000 210725 57 
LET• 1.100 210725 57 
LET• 5,000 210725 57 
LET• 50,000 210725 57 
LET• 1.300 210725 57 
LET• 1.500 210725 57 

I.ET 300 210725 57 

10-Mar-2000 



Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ.g/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Effect AQUIRE Year 

Chemical Name Spocies Age Exposure EITect Concentration Reference of 
Lethal Subletha! Number Publication 

Selenium Brachionus calyciflorus: Rotifer NEONATE 24H LC50 16,000 219385 91 

Chiroo.omus riparius: Midge <24H 30D DVP* 6 to 6.050 210956 90 

Chirooomus riparius: Midge <24H 48H ECsolM? 1,790 210956 90 

Chirooomus riparius; Midge <24H 48H EC50IM? 14,300 210956 90 

Daphnia magna; Water flea <24H 21D BCF• 711 210956 90 

Daphnia magna; Water flea <24H 21D BCF* 348 210956 90 

Daplmia magna; Water flea <=24HOLD 48H LC:o;o 430 2151M 80 

Daphnia magna; Water flea MIDDLE INST AR 48H LCso 710 210486 80 

Daphnia magna; Water flea <24H 21D MOR• 711 210956 90 

Daphnia magna; Water flea MIDDLE INST AR 96H LC.-;o 430 210486 80 

Daphnia magna: Water flea <24H 21D REP* 156 210956 90 

Daphnia magna: Water flea MIDDLE !NSTAR 14D LC50 430 210486 80 

Daphnia magna; Water flea <= 24H 48H MOR* 220 215184 80 

Daphnia magna; Water flea 2D to3WK REP* 280 210486 80 

Daphnia magna; Water flea <24H 21D BCF* 85 210956 90 

Daphnia magna; Water flea <24H 21D BCF* 156 210956 90 

Daphnia magna; Water flea <24H 48H EC:;oIM? 2,620 210956 90 

Daplmia magna; Water flea <24H 21D MOR* 1.410 210956 90 

Daphnia magna: Water flea 2D to3WK MOR* 280 210486 80 

Daphnia magna; Water flea <24H 21D BCF* s 210956 90 

Daphnia magna; Water flea <24H 21D REP" 348 210956 90 

Daphnia magna; Water flea <=24HOLD 24H LC.50 660 215184 80 

Daphnia roagna; Water flea <24H 48H EC:;0IM? 9,340 210956 90 

Dugesia dorotccephala; Turbellariim. flatworm 18-20MM 1H BEH* 1.000 to 10.000 310581 91 

Hyalella azteca: S:ud ADULT 96H LC.5o 340 210486 80 

Hyalella azteca: S:ud ADULT 48H LC:;o 940 210486 80 

Hyalella azteca: S:ud ADULT 14D LC:;o 70 210486 80 

Lenna minor;Duckweed 20 COLONIES OR 40 FRONDS 4D EC50GR 2,400 311789 86 

Lepomis macrcchirus; Bluegill JUVENllE. 40-70 MM TOTAL LENGTH 48H RES' 5 310565 83 

Micropterus sa!moides; Largemouth bass JUVENilE, 40-70 MM TOTAL LENGTH 48H RES* 5 310565 83 

Oncorhynchus kisutch; Coho salmon, silver salmon FRY.0.7G 96H LC50 16,900 213174 90 

Oncorhynchus kisutch: Coho salmon, silver salmon FRY,0.5G 96H LC50 24,500 213174 90 

Oncorhynchus kisutch; Coho salmon, silver salmon FRY.0.5G 96H LC.-;o 25,800 213174 90 

Oncorhynchus kisutch; Coho salmon. silver salmon FRY, 0.5G 96H LC:;o 21,800 213174 90 

Oncorhynchus tsha\\Yf.Scha: Chinook salmon FRY, 0.5G 96H LC:;o 46,600 213174 90 

Oncorhynchus tshav.ytscha; Chinook salmon FRY.0.5G 96H LC50 85,500 213174 90 

Oncorhynchus tsha\t.ytscha: Chinook salmon FRY.0.5G 96H LC.-;o 50,900 213174 90 

Oncorhynchus tsha\\Yf.Scha: Chinook salmon FRY,0.6G 96H LC50 67.100 213174 90 

Pimephales promelas: Fathead minnow 2D,EGG 62H* LT;rn 1,000 210486 80 

Pimepha\es promelas; Fathead minnow 2D.EGG 33H* LT.50 1,500 210486 80 

Pimepha!es promelas; Fathead minnow 2D.EGG 17D DVP* 10,000 210486 80 

Pimephales promelas: Fathead minnow 2D,EGG 85H * LT50 5 210486 80 

Pimephales promelas: Fathead minnow 2D,EGG 17D HAT' 40.000 210486 80 

Pimephales promelas: Fathead minnow 59-61D 1to98D GRO 5,000 to 30.000 213930 89 

Pimephales pro me las; Fathead minnow 2D,EGG 14H* LT:;o 30,000 210-186 80 

Pimephales pro me las: Fathead minnow 59-61 D 98D 5,000 to 30,000 213930 89 

Pimephales promelas: Fathead minnow 2D,EGG 25H* LT50 20,000 210486 80 

Pimephales promelas; Fathead minnow 2D,EGG 120H* LT~o 1 210486 80 

Pimepha!es promelas: Fathead minnow 2D.EGG 12H • LT:;o 40 210486 80 

Pimepha!es promelas: Fathead minnow 2D,EGG 17D DVP* 15.000 210486 80 

Pimepha!es prome]as: Fathead minnow 2D,EGG 11H" LT50 25.00J 210486 80 
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Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µg/L) 

AOC57 

Remedial Investigation Rep on 
Devens, Massachusetts 

Effect AQUIRE Year 
Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Subletlrnl Number Publication 
Selenium (cont.) Pimephales promelas; Fathead minnow FRY,0.03G, 17MM, 25-35D 14D LC50 600 210486 80 

Pimephales promelas; Fathead 11llnnow FRY,0.03G, 17MM,25-35D 96H LC50 1,000 210486 80 

Vanadium oxide sulfate Carassius auratus; Goldfish 3-5CM.0.3-29O 6D LC50 1,020 228999 79 
Lepo mis macrcchirus; Bluegill NR 96H LC50 6,000 287133 60 
Pimephasles promelas: Fathead minnow NR 96H LC~0 4,800 287131 60 
Poecilia reticulata:Ouppy 1.5-25 CM, 0.1-0.SG 6D LC~() I 12s! 229000 79 

Zinc Algae; Algae. phytoplankton, algal mat; CLADOCERA. COPEPODA. ROTIFERA 2WK CLR* 15to30 3112i6 83 
Algae; Algae, phytoplankton. algal mat; EXPO G RO PHASE 24H PSE <=98100 213005 89 
Asellus communis; Aquatic sowbug; NR 20D RSD * 0.11 to 0.12 312027 86 
Brachionus calyciflorus; Rotifer; NEONATE 24H LC50 1.300 219385 91 
canthocampn.is sp; Copepod; LARVAE 24H LET 1,250 311797 85 
carassius auratus; Goldfish; 20-250 to15D BIO* 500 219207 72 
catostomuscommersooi; White sucker; JUVENIIB. 142MM. 28.7G lWK RSD 890 312412 87 
Ceriodaphnia refrulata; Water flea; <4H 48H LCso 76 311181 84 
Channa punctatus; Snake-head catfish; 2.4G, 58MM 24H ENZ* 56.000 315190 81 
Chircnomidae; Midge family: LARVAE 12MO POP 1.140 213176 88 
Chircnomus riparius; Midge; 4THINSTARLARVAE >10D RSD 50 to 100 212729 89 
Clarias lazera; Catfish; IMMATURE, 12-15G 2to96H BIO* 32,000 312716 87 
Clarias lazera; catfish; JUVENIIB, 230 MM. 130 0 24H RSD * 15,000 312717 87 
Cyclops sp; Cydopoid copepod: ADULT 48H LC50 3,310 313755 88 
Cypris subglobosa; Ostracod; NR 12H LC50 47.780 312365 88 
Cypris subglobosa; Ostracod; NR 24H LC50 50.620 312365 88 
Cypris subglobosa: Ostracod: NR 48H LC50 34.990 312365 88 
Cypris subglobosa; Ostracod; NR 96H LCso 8,352 312365 88 
Daphnia lumholzi: Water flea; NR 12H LC50 10,740 312365 88 
Daphnia lumholzi; Water flea; NR 24H LC:;o 6,704 312365 88 
Daphnia lumholzi; Water flea; NR 48H LC50 2.290 312365 88 
Daphnia lumholzi: Water flea; NR 96H LC50 437.5 312365 88 
Daphnia magna; Water flea; 24-48HR.NEONATE 21D GRO * 150 213950 91 
Daphnia magna; Water flea; 24-48HR.NEONATE 21D MOR 50 to 150 213950 91 
Daphnia magna; Water flea: 24-48HR.NEONATE 21D REP• 150 213950 91 
Daphnia magna; Water flea: < 24H 48H LC50 68 311181 84 
Daphnia pulex; Water flea; < 24H 48H LC50 107 311181 84 
Dugesia dorotccephala; Turbellarian, flatworm; 18-20MM 1H BEH* 1,000 to 10,000 310581 91 
Dugesia tigrina; Turbel!arian, flatwonn; NR 96H LC50 7.400 218709 74 
Oambusia affmis: Mosquitofish: MIXED SIZES to30D RSD 50 312897 88 
Oambusia affmis; Mosquitofish; NR 48H LCso? 116 315578 78 
Gammarus lacustris; Scud; NR 96H LC50 2,240 3130$8 88 
Gomphonema parvu!um; Diatom: MIXED SPECIES to28D ABD* 1.000 212397 84 
Hyphessobi:yccr1 serpae; Serpa tetra; JUVENILE & OLDER FISH 14D RSD 66,000 212709 78 
Invertebrates: Invertebrates: CLADOCERA, COPEPODA, ROTIFERA 2WK POP• I 11.110 89.6 I 311256 83 
Invertebrates; Invertebrates; CLADOCERA. COPEPODA, ROTIFERA 2WK POP• 30 lo 90 3112.'i6 83 
Lemna minor; Duckweed: 20 COLONIES OR 40 FRONDS 4D EC50GR 10.000 311789 86 
Lepomis gibborus: Pumpkinseed; 15-250 to15D BIO* 500 219207 72 
Lepomis rnacrcchirus: Bluegill; NR 6MO MOR* 5,000 212143 73 
Lirrnodrilus sp: Sludge worm: NR 14D RSD 1.000 311865 83 
Lophopodel!a carteri; Biyozoa; ANCENSTRULAE, 2-3 D 96H LCso 5,630 216703 80 
Macrobrachium hendersodayanus; Prami; NR 961-I oc. 7.870 311545 64 
Myriophyl!umspicatum: Water-milfoil; 4CMAPEX 32D EC50BM ~ 21.600 2122(,,;"l..._; 74 

' 
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Chemical Name 

Zinc (cont.) 

NOTES: 
ABD = Abundance 
ABN = Abnormalities 
BCF = Bicconeentratico factor 
BBH = Behavi.oralchange 
BIO = Bicchemieal effect 
BM= Biomass 
BMS = Biomass 
C = Celcius 
CLR = Chlorophyll content 
CM "" Centimeter 
D = Days 

Species 

Myriophyllumspicatum; Water-milfoil; 
Myriophyllumspicarum: Water-milfoil; 
Mystus vittarus: Catfish; 
Oncorhynchus my kiss; Rainbow trout, donaldson trout: 
Oncorhynchus my kiss; Rainbow troot. donaldson trout; 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus my kiss; Rainbow trout. donaldson trout; 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus my kiss; Rainbow trout, donaldson trout: 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 
Oncorhynchus mykiss; Rainbow troot, donaldson trout; 
Oneorhynchus mykiss; Rainbow troot, donaldson trout; 
Oneorhynehus mykiss; Rainbow trout, donaldson trout: 
Osteichthyes: Bcny fish class; 
Osteichthyes; Bmy fish class: 
Osteichthyes: Bcoy fish class: 
Osteichthyes: Bcoy fish class; 
Pectinatella magnifiea;Bryozoa; 
Th.aenopsectra sp: Chironomid; 
Pimephales promelas: Fathead minnow; 
Pimepha\es promelas; Fathead minnow; 
Pimephales prome!as; Fathead minnow: 
Pimephales pro me las; Fathead minnow: 
Pimephales promelas; Fathead minnow, 
Pimephales promelas;Fathead minnow; 
P!unmtella emarginata: Bcyozoan: 
Salmo trotta; Brov.n troot: 
Tilapia sparrmanii: Banded bream: 
Tilapia zillii: Tilapia: 
Tubifexsp;Tubifieid worm: 

EC50 = Effect ofeoncentration to 50% ofthe population 
EMS = Emergance? 
ENZ = Enzyme effect 
F = Farenheit 

Table 0.1-9 
AQUIRE Freshwater Toxicity Information (µ,g/L) 

AOC57 

Remedial Investigation Report 
Devens. Massachusetts 

Age 

4CMAPEX 
4CMAPEX 
80-100MM.6-10G 
20-S0G 
FINGERLil'lG 
JUVENILE 
NR 
NR 
NR 
SAC-FRY 
SAC-FRY 
SAC-FRY 
SAC-FRY 
SAC-FRY 
ADULT GUPPY, 20-30MM 
ADULT GUPPY, 20-30 MM 
JUVBNILEGUPPY, 8-15MM 
JUVENILE GUPPY. 6-15MM 
ANCENSTRULAE, 2-3 D 
MIXED SPECIBS 
NEWLY HAT, <24H 
NEWLY HAT,< 24H 
NEWLY HAT. < 24 H 
NEWLY HAT, < 24 H 
SUBADULT,8-12WK. <=250MG 
SUBADULT,8-12WK, <:=2.50MG 
ANCENSTRULAE, 2-3 D 
NR 
12.13-81.770 
IMMATURE. 7-9G 
NR 

G = Grams 
GR= Growth 
GRO = Grev.th 
H = Hours 
HAT= Hatchability 
HEM "" Hematological effect 
HIS = Histological effoct 
IM = Immobilization 

Exposure 

32D 
32D 
96H 
6H 

12D 
to4WK 

48H 
48H 
48H 
42D 
42D 
42D 
42D 
42D 
48H 
96H 
48H 
96H 
96H 

to28D 
7D 
7D 
7D 

96H 
2to 35D 

96H 
96H 

2to40D 
2to72H 
2to96H 

14D 

LC50 = Lethal eoneentraticn to 50% oftest organisms 
LET = Lethality 
LO C = Locomotor Behavi.our 
LT so = Lethal threshold to 50% oftest organisms 
MM = Millimeter 
MOR= Mortality 
NR = Not reported 

L----------~ = Lm\est effect concentration (ifa range is provided. the low end of the range is the lowest effect concentratim). 
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Effect 

EC50GR * 

ECsoGR * 

LCso? 
PHY• 
RSD * 

BIO 
LC50 
LC50 
LCso 

GRO* 
MOR* 
MOR* 

MOR• (Cale) 
MOR* (Cale) 

LC50 
LC50 
LC50 
LC_~o 
LC50 

ABD* 
GRO* 
GRO* 

LCso 
LC50 

GRO • 
LC~0 
LC~0 
RSD 
oc• 

BIO• 
RSD 

Effect 
Concentration 

Lethal Sublethal 
20,900 
21,600 

209,000 
2.000 

910 to2.320 
44to 140 

2,600 
2,600 
3.500 

430 
120 
430 
220 

80 
2,630 
1,860 
1.970 
1,360 
4,310 

10,000 
184 
85 

238 
238 

600 
2,540 
5.300 

366to632 
98,000 
22,000 
1,000 

OC = Oxygen eonsumptim 
PG R = Populaticn growth 
PHY = Physiological effects 
POP = Population. species diversity 
PSE = Photosynthesis effect 
RE = Reproduction 

AQUIRE 
Reference 
Number 

212262 
212262 
315793 
311200 
311689 
310107 
310165 
216317 
218317 
310527 
310527 
310527 
310527 
310527 
212882 
212882 
212882 
212882 
216703 
212397 
311162 
311182 
311182 
311182 
210678 
210678 
216703 
311216 
213006 
312716 
311665 

REP = Adverse effect to reproduction 
RES = Respiratory effects 
RN= Rencwc! 
RSD = Residue 
ST= Static 
STR = Stress 
THL = Thermal effect 
VTE = Vertebral effect 
µg/L = Microgram per liter 

Year 
of 

Publication 
74 
74 
82 
82 
86 
84 
68 
68 
68 
83 
83 
83 
83 
83 
88 
88 
88 
88 
80 
84 
85 
85 
85 
85 
89 
89 
80 
85 
89 
87 
83 
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TABLE 0-1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC57 

Remedial Investigation Report 
Devens.!. Massachusetts 

!Species Identification 
Chemical Name (Organism) I I Exposure I Effects 

Age/Life Stag Regimen Concentration 

INORGANIC COMPOUNDS 

Aluminum Bufo americanus; American toad Tadpole 96 h 0.627 mg/L 

Bufo americanus; American toad Tadpole 96 h 0.859 mg/L 
Bufo amerlcanus; American toad Tadpole 96 h 1.379 mg/L 
Bufo americanus; American toad Tadpole 96 h 1.663 mg/L 

Bufo americanus; American toad Tadpole 96 h >1.762 mg!L 

Rana pipiens; Northern leopard frog Embryo 96 h 0,811 mg/L 

Rana pipiens; Northern leopard frog Embryo 96 h 0.403 mg/L 
Rana pipiens; Northern leopard frog Embryo 96 h >0.856 mg/L 

Rana pipiens; Northern leopard frog Embryo 96 h >1 mg/L 
Rana pipiens; Northern leopard frog Embryo 96 h >0.980 mg/L 

Rana pipiens; Northern leopard frog Embryo 96 h >1.018 mg/L 

Rana pipiens; Northern leopard frog Embryo 96 h 0.471 mg/L 

Aluminum chloride Microhyla carolinensis; Narrow mouthed fro Eggs 7d 0.050 mg/L 
Ambystoma opacum: Marbled salamander Eggs 8d 2.28 mg/L 

Beryllium Sulfate Ambystoma maculatum; Spotted salamand Larva 24, 46, and 31.5 mg/L Be 
Ambystoma maculatum; Spotted salamand Larva 96 h 3.15 mg/L Be 
Ambystoma maculatum; Spotted salamand Larva 24, 48, and 18.2 mg/L Be 
Ambystoma maculatum: Spotted salamand Larva 96 h 8.02 mg/L Be 

Ambystoma maculatum; Spotted salamand Larva 48 and 96 18.2 mg/L Be 
Ambystoma maculatum; Spotted satamand Larva 96 h 8.32 mg/L Be 
Ambystoma maculatum; Spotted salamand Larva 24 h 6.83 mg/L Be 
Ambystoma maculatum; Spotted salamand Larva 48 h 4.21 mg/L BE 
Ambystoma maculatum; Spotted salamand Larva 24 and 48 >10 mg/L Be 
Ambystoma maculatum; Spotted salamand Larva 24 h 21.2 mg/L 

Ambystoma opacum; Marbled salamander Larva 24, 48, and 31.5 mg/L Be 

Ambystoma opacum; Marbled salamander Larva 96 h 3.15 mg/L Be 

Ambystoma opacum; Marbled salamander Larva 24 h 23.7 mg/L Be 

Ambystoma opacum; Marbled salamander Larva 48 h 4.21 mg/L Be 

Cadmium Acetate Notophthalmus viridescens; Eastern newt NA 25 d 3.5 mg/L 

Notophthalmus viridescens; Eastern newt NA 25 d 4.0 mg/L 

Notophthalmus viridescens: Eastern newt NA 25 d 4.5 mg/L 

Notophthalmus viridescens: Eastern newt NA 25 d 2.0 mg/L 

Notophthalmus viridescens; Eastern newt NA 25 d 2.5 mg/L 

Notophthalmus viridescens; Eastern newt NA 25 d 3.0 mg/L 

Notophthalmus viridescens; Eastern newt NA 51 d 2.25 mg/L 

Notophthalmus viridescens; Eastern newt NA 51 d 4.5 mg/L 

Notophthalmus viridescens; Eastern ne-.vt NA 51 d 6.75 mg/L 

Notophthalmus viridescens; Eastern newt NA 60 d 2.0 mg/L 

Noto.e_hthalmus virid_~scens; Eastern newt NA 76 d 2.25 mg/L 
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JEffect 

LCso 
LCso 
LC50 

LC50 

LCso 
LCso 
LC50 

LC50 

LC50 

LCso 
LCso 
LCso 
LC50 

LC50 

Tl.so 
TLso 
TL50 

TL50 

TL50 

TLso 
TL50 

LC50 

TL50 

TL50 

TL50 

TL50 

TL50 

TL50 

Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Regeneration capabilities 
Regeneration capabilities 

I source 

Oevillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
ECOTOX 
AQUIRE; 215305 
AQUIRE; 216199 

Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devilfers & Exbrayat. 1992 
Devillers & Exbrayat, 1992 
ECOTOX 
ECOTOX 
ECOTOX 
ECOTOX 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
ECOTOX 
ECOTOX 

AOUIRE 
AQUIRE 
AQUIRE 
AQUIRE 
AOUIRE 
AOUIRE 
AQUIRE 
AQUIRE 
AQUIRE 
AQUIRE 
AQUIRE 
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TABLE 0•1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC57 

Remedial Investigation Report 
Devens, Massachusetts 

Species Identification Exposure Effects 

Chemical Name Organism) Age/Life Stag Regimen Concentration Effect Source 

Cadimum Chloride Xenopus laevis; Clawed toad 3.4 weeks 48 h 3.2 mg/L Cd LCso Devillers & Exbrayat, 1992 

Xenopus laevis; Clawed toad 2 days 100 d 1.5 mg/L Cd2 
.. LCso Devillers & Exbrayat, 1992 

Ambystoma opacum; Marbled salamander NA 8d 0.15 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 24 h 3.41 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 24 h 4.05 mg/l LCso AQUIRE 

Bufo arenarum; Argentine toad NA 24 h 4.76 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 24 h 9.92 mg/l LCso AQUIRE 

Bufo arenarum; Argentine toad NA 48 h 2.55 mg/L LC50 AQUIRE 

Bufo arenarum; Argentine toad NA 48 h 3.15 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 48 h 3.4 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 48 h 8.6 mgll LCso AQUIRE 

Bufo arenarum; Argentine toad NA 72 h 2.32 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 72 h 2.87 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 72 h 3.11 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 72 h 7.84 mg/L LC50 AQUIRE 

Bufo arenarum; Argentine toad NA 96 h 2.19 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 96 h 2.65 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 96 h 3.06 mg/L LCso AQUIRE 

Bufo arenarum; Argentine toad NA 96 h 6.77 mgll LCso AQUIRE 

Rana pipiens; Northern leopard frog NA 1-2 d 0.307 mg/L Mortality AQUIRE 

Rana pipiens; Northern leopard frog NA 1 d 0.307 mg/L Mortality AQUIRE 

Rana pipiens; Northern leopard frog NA 1 d 3.068 mg/L Mortality AQUIRE 

Rana pipiens; Northern leopard frog NA 1 d 4.602 mg/L Mortality AQUIRE 

Rana pipiens; Northern leopard frog NA 1 d 6.135 mg/L Mortality AQUIRE 

Cadmium Nitrate Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 1.3 mg/L LCso Devillers & Exbrayat, 1992 

Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 1.10 mg/L NOLC Devillers & Exbrayat, 1992 

Ambystoma mexicanum; Axolotl NA 48 h 0.62 mg/L LCso AQUIRE 

Xenopus laevis; Clawed toad 3-4 weeks 48 h 32 mg/L LCso Devillers & Exbrayat, 1992 

Xenopus laevis; Clawed toad 3-4 weeks 48 h 20.2 mg/L LCso Devillers & Exbrayat, 1992 

Xenopus laevis; Clawed toad 3-4 weeks 48 h 23 mg/L NOLC Devillers & Exbrayat, 1992 

Chromium Gastrophryne carolinensis; Narrow-
mouthed toad Embryo 96 h 0.03 mg/L LCso Birge et al., 1979 

Cobalt Gastrophryne carolinensis; Narrow-
mouthed toad Embryo 96 h 0.05 mg/L LCso Birge et al., 1979 

Copper Gastrophryne carolinensis; Narrow-
mouthed toad Embryo 96 h 0.04 mg/l LCso Birge et al., 1979 

Copper Sulfate Xenopus laevis; Clawed toad 3-4 weeks 48 h 1.7 mg/L LCso Devillers & Exbrayat, 1992 

P:\olin\wilmingt\era\new\appendixlamph_tox.xls 2 3/24/0012:22 PM 



TABLE O-1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC57 

Remedial Investigation Report 
Devens.Massachusetts 

Species Identification Exposure Effects 
Chemical Name (Organism) Age/Life Stag Regimen Concentration Effect Source 
Lead Bufo americanus; American toad Tadpole 6d 0.5 • 1.0 mg/L Mortality AQUIRE 

Bufo americanus; American toad Embryo 48 h 0.47 • 0.90 mg/L Pb2
+ LC50 ECOTOX 

Suto arenarum; Argentine toad NA 24 h 1.0 mg/L Emergence AQUIRE 
Bufo arenarum; Argentine toad NA 24 h 1.0 mg/L Mortality AOUIRE 
Gastrophryne carolinensis; Narrow• 

mouthed toad Embryo 96 h 0.04 mg/L LC50 Birge et al., 1979 

Lead Chloride Ambystoma opacum; Marbled salamander NA 8d 1.46 mg/L LCso AQUIRE 

Lead Nitrate Bufo arenarum; Argentine toad Embryo 48 h 0.47•0.9 mg/L Pb2
+ LC50 Devillers & Exbrayat, 1992 

Rana catesbeiana; Bullfrog NA 6d 0.5 - 1.0 mg/L Locomotor behavior AQUIRE 
Rana clamitans; Green frog NA 1-6 d 0.75 mg/L Behavior AQUIRE 

Magnesium [f] 

Manganese Gastrophryne carolinensis; Narrow-
mouthed toad Embryo 96 h 1.42 mg/L LC50 Birge et al., 1979 

Mercury Bufo fowleri; Fowler's toad Embryo/Larva 96 h [b] 0.0659 mg/L LCso Devillers & Exbrayat, 1992 
Bufo punctatus; Red spotted toad Embryo/Larva 96 h [b] 0.0368 mg/L LCso Devillers & Exbrayat, 1992 
Gastrophryne carolinensis; Narrow- Embryo/Larva 96 h [b] 0.0013 mg/L LCso Devillers & Exbrayat, 1992 

mouthed toad 
Hy/a chrysoscelis; Gray treefrog Embryo/Larva 96 h [b] 0.0024 mg/L LCso Devillers & Exbrayat, 1992 
Rana grylio; Pig frog Embryo/Larva 96 h [b] 0.0672 mg/L LC50 Devillers & Exbrayat, 1992 

Rana pipiens; Northern leopard frog Embryo/Larva 96 h [b] 0.0073 mg/L LCso Devillers & Exbrayat, 1992 

Mercury chloride Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 0.4 mg/L LCso ECOTOX 
Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 0.27 mg/L NOLC ECOTOX 

Nickel Gastrophryne carolinensis; Narrow-
mouthed toad Embryo 96 h 0.05 mgll LC50 Birge et al., 1979 

Silver nitrate Ambystoma opacum; Marbled salamander NA 8d 0.24 mg/L LCso AQUIRE 

Zinc Gastrophryne carolinensis; Narrow-
mouthed toad Embryo 96 h 0.01 mg/L LCso Birge et al., 1979 

Xenopus laevis; Clawed toad Embryo 96 h 34.5 mg/LZn LC50 Devillers & Exbrayat, 1992 

Zinc Chloride Ambystoma opacum; Marbled salamander NA 8d 2.36 mg/L LCso AQUIRE 

PESTICIDES/PCBs 

4,4'-DDD Bufo woodhousei fowleri; Fowler's toad Tadpole 96 h 0.140 mg/L LC50 Devillers & Exbrayat, 1992 
Bufo woodhousei fowleri; Fowler's toad Tadpole 24 h 0.709 mg/L LCs0 ECOTOX 

4,4'-DDT Bufo woodhousei fowleri; Fowler's toad Tadpole 6 wks 96 h 0.10 mgll LC50 Devillers & Exbrayat, 1992 
Bufo woodhousei fowleri; Fowler's toad Tadpole 7 wks 96 h o.03 mg/L LC50 Devillers & Exbrayat, 1992 
Rana temporaria; Common/Grass frog Adults 20 d 7.6 mg/kg (dose) LDso Devillers & Exbrayat, 1992 
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Chemical Name 

Aldrin 

Aroclor 1242 

Aroclor 1254 

gamma-BHC (Undane) 

Chlordane 

Dieldrin 

Endrin 

TABLE 0-1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC57 

Remedial Investigation Report 
Devens,Massachusetts 

I Species Identification Exposure Effects 

(Organism Age/Life Stag Regimen Concentration Effect 

Bufo woodhousei fowleri; Fowler's toad Tadpole 96 h 0,068 mg/L LCso 

Rana pipiens; Northern leopard frog 3,5 in/ 65 g 30 d 0.30 mg/L 40% Mortality 

Bufo americanus; American toad Embryo/Larva 96 h [bl 0.00271 mg/L LCso 

Bufo fowleri; Fowler's toad Embryo/Larva 96 h [bl 0.01209 mg/L LCso 

Bufo americanus: American toad Embryo/Larva 96 h [bl 0.00202 mg/L LCso 

Bufo fowleri; Fowler's toad Embryo/Larva 96 h [bl 0.00374 mg/L LCso 

Pleurodeles waltl; Iberian ribbed newt Larvae, 32 mm 12 d 0.025 to 0.050 mg/L Cytogenetic effects 

Bufo woodhousei fowleri; Fowler's toad Egg, 2-6 h 7to96h 0.03818 mg/L LC,o 

Bufo americanus; American toad Egg, 2-6 h 7to96h 0.01032 mg/L LC50 

Bufo woodhousei fowleri; Fowler's toad Embryo to larv to 8 d 0,00374 mg/L LC,o 

Bufo americanus; American toad Embryo to larv to 8 d 0.00202 mg/L LC,o 

Bufo woodhousei fowleri; Fowler's toad Tadpole 96 h 3.2 mg/L LCso 

Microhyla ornata; Ornate chorus frog Yolk plug-stage 96 h 23.37 mg/L LC., 

Microhyla ornata; Ornate chorus frog Tadpole, 8d 96 h 7.270 mg/L LCso 

Microhyla ornata; Ornate chorus frog Yolk plug-stage 96 h 20 mg/L 47% Mortality 

Microhyla ornata; Ornate chorus frog Yolk plug-stage 48 h 20 mg/L 52% Hatch abnormality 

Microhyla ornata; Ornate chorus frog Yolk plug-stage 96 h 10 mg/L 12.5% Hatch abnormality 

Pseudacrls triseriata; Chorus frog tadpole 96 h 2.65 mg/L LCso 

Rana pipiens; Northern leopard frog 3.5in / 65 g 30d 0.50 mg/L 40% Mortality 

Rana pipiens; Northern leopard frog 65 g 30 d <0.3B mg/L Mortality 

Bufo woodhousei fowleri; Fowler's toad Tadpole 96 h 0.15 mg/L LCso 

Pseudacris triseriata; Chorus frog Tadpole 96 h 0.10 mg/L LCso 

Rana pipiens; Northern leopard frog 3.Sin / 65 g 30 d 0.10 mg/L 50% Mortality 

Acris crepitans; Cricket frog Larva 96 h [e] 0.010 mg/L LCso 

Acris crepitans; Cricket frog Larva 24 h 0.023 mg/L ECso 

Ambystoma maculatum; Spotted salamand Larva 96 h (el 0.056 mg/L LC., 

Ambystoma maculatum; Spotted salamand Larva 24 h 0.048 mg/L ECso 

Ambystoma opacum; Marbled salamander Larva 96 h [eJ 0.018 mg/L LCso 

Ambystoma opacum; Marbled salamander Larva 24 h 0.018 mg/L EC50 

Bufo americanus; American toad Larva 96 h [eJ 0.010 mg/L LCso 

Bufo americanus; American toad Larva 24 h 0.008 mg/L ECso 

Bufo woodhousei fowler!; Fowler's toad Tadpole 96 h 0.12 mg/L LCso 

Pseudacris triseriata; Chorus frog Tadpole 96 h [el 0.18 mg/L LC,o 

Pseudacris triseriata; Chorus frog Tadpole 24 h 0.29 mg/L LCso 

Rana catesbeiana; Bullfrog Larva 96 h [el 0.002 mg/L LCe, 

Rana catesbeiana; Bullfrog Larva 24 h >0.040 mg/L ECso 

Rana catesbeiana; Bullfrog Tadpole 96 h 0.0025 mg/L LCso 

Rana pipiens; Northern leopard frog 3.5in/65g 30 d 0.03 mg/L 30% Mortality 

Rana sphenocephala; Southern leopard fro Egg 24 h 0.025 mg/L LCso 
Rana sphenocephala; Southern leopard fro Young larva 96 h 0.006 mg/L LCso 
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Source 

Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 

Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 

AQUIRE; 216772 
AQUIRE; 216772 
AQUIRE; 219976 
AQUIRE; 216772 
AQUIRE; 216772 
AQUIRE; 216772 
AQUIRE; 216772 

Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Oevi11ers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 

Devillers & Exbrayat, 1992 
ECOTOX 

Oevillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 

Oevillers & Exbrayat, 1992 
ECOTOX 
Oevillers & Exbrayat, 1992 
ECOTOX 
Oevillers & Exbrayat, 1992 
ECOTOX 
Oevillers & Exbrayat, 1992 
ECOTOX 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
ECOTOX 
Devillers & Exbrayat, 1992 
ECOTOX 
Devillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 
Oevilters & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 
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TABLE 0-1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC57 

Remedial Investigation Report 
Devens,Massachusetts 

Species Identification Exposure Effects 
Chemical Name (Organism} Age/Life Stag Regimen Concentration Effect 
Endrin (cont.) Rana sphenocephala; Southern leopard fro Older larva 96 h 0.006 mg/L LCso 

Rana sphenocephala; Southern leopard fro Sub-adult 96 h 0.005 mg/L LC50 

Rana sphenocephala: Southern leopard fro Larva 96 h [e] 0.009 mg/L LCso 
Rana sphenocephala; Southern leopard fro Larva 24 h 0.013 mg/L ECso 
Rana sylvatica; Wood frog Larva 96 h [e] 0.034 mg/L LC,o 
Rana sylvatica; Wood frog Larva 24 h <0.016 mg/L EC50 

Rana pipiens; Northern leopard frog 65g 30 d <0.02 mg/L Mortality 

Heptachlor Bufo woodhousei fowleri; Fowler's toad Tadpole 96 h 0.435 mg/L LCso 
Bufo woodhousei fowleri; Fowler's toad Tadpole 24 h 0.844 mg/L LC50 

Methoxychlor Bufo woodhousei fowleri; Fowler's toad Tadpole 4-5 wk 48 h 0.100 mg/L LCso 
Bufo woodhousei fowleri; Fowler's toad Tadpole 4-5 wk 24 h 0.76 mg/L LCso 
Bufo woodhousei fowleri; Fowler's toad Tadpole 4-5 wk 48 h 0.11 mg/L LCso 
Pseudacris triseriata; Chorus frog NA 24 h 0.44 mg/L LC,o 
Pseudacris triseriata; Chorus frog NA 48 h 0.42 mg/L LCso 
Pseudacris triseriata; Chorus frog NA 96 h 0.33 mg/L LC50 

Toxaphene Acris crepitans; Northern cricket frog Larva 96 h [e] 0.076 mg/L LC50 

Ambystoma maculatum; Spotted satamand Larva 96 h [e] 0.034 mg/L LCso 
Ambystoma opacum; Marbled salamander Larva 96 h [e] 0.342 mg/L LCso 
Bufo americanus; American toad Larva 96 h [e] 0.034 mg/L LCso 
Bufo woodhousei fowleri; Fowler's toad Tadpole 96 h [e] 0.150 mg/L LCso 
Pseudacris triseriata; Chorus frog Tadpole 96 h 0.390 mg/L LCso 
Rana catesbeiana; Bullfrog Larva 96 h [e] 0.099 mg/L LCso 
Rana pipiens; Northern leopard frog 3.5in/63g 30 d 0.060 mg/L 25% Mortality 
Rana sphenocephala; Southern leopard fro Egg 96 h 0.060 mg/L LCso 
Rana sphenocepha1a; Southern Jeopard fro Egg 96 h 0.046 mg/L LC50 

Rana sphenocephala; Southern leopard fro Young larva 96 h 0.168 mg/L LC50 

Rana sphenocephala; Southern leopard fro Young larva 96 h 0.065 mg/L LCso 
Rana sphenocephala; Southern leopard fro Young larva 96 h o.032 mg/L LCso 
Rana sphenocephafa; Southern leopard fro Sub-adult 96 h 0.378 mg/L LCso 
Rana sphenocephata; Southern leopard fro Larva 96 h [e] 0.130 mg/L LCso 
Rana sylvatica; Wood frog Larva 96 h [e] 0.195 mg/L LCso 

SEMI-VOLATILE ORGANIC COMPOUNDS 

1,2-Dibromomethane Pleurodeles waltl; Iberian ribbed ne'Nt Larvae, 32 mm 12 d 1 to 5 mg/L Cytogenetic effects 
Quantitative Structure-Activity Relationship NA NA 540 mg/L Narcosis 

2-Proponone Ambystoma mexicanum: Axolotl 3-4 weeks 48 h 20,000 mg/L LC50 

Quantitative Structure-Activity Relationship NA NA 18,000 mg/L Narcosis 
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Source 
Devilters & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
ECOTOX 
Oevillers & Exbrayat, 1992 
ECOTOX 
ECOTOX 

Devillers & Exbrayat. 1992 
ECOTOX 

Devillers & Exbrayat, 1992 
AQUIRE 
AQUIRE 
AQUIRE 
AQUIRE 
AQUIRE 

Devillers & Exbrayat, 1992 
Devilters & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
DeviUers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 

AQU\RE; 219976 
Upnick, R.L., 1989 

AQUIRE; 219740 
Lipnick, R.L., 1989 
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TABLE 0-1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC57 

Remedial Investigation Report 
Devens,Massachusetts 

Species Identification Exposure Effects 

Chemical Name (Organism) Age/Life Stag Regimen Concentration Effect 

4-Chloroaniline Xenopus taevis; Clawed toad Egg stage 3wk 100 mg/L Lethality 

Xenopus laevis; Clawed toad Egg stage 3wk 0.001 mg/L 32% Mortality 

Quantitative Structure-Activity Relationship NA NA 560 n,,:i/L Narcosis 

Anthracene Rana pipiens; Northern leopard frog Embryo 24 h [c] 0.065 mg/L LCso 

Rana pipiens; Northern leopard frog Embryo 24 h [c] 0.11 mg/L LC,o 

Rana pipiens; Northern leopard frog NA 24 h [d] O.D25 mg/L LCs0 

Quantitative Structure-Activity Relationship NA NA 2.7 mg/L Narcosis 

Benzo(a)pyrene Pleurodeles waltl; Iberian ribbed newt larva (3-4 cm) 8 d 0.01 mg/L TDLO 

Pleurodeles waltl; Iberian ribbed newt larva (3-4 cm) 48 h 0.20 mg/L physiochemical 

Bufo americanus; American toad NA 24 h 5.0 mg/L Change in lnth and/or wt 

Rana pipiens; Northern leopard frog NA 24 h 5.0 mg/L Change in !nth and/or wt 

Quantitative Structure-Activity Relationship NA NA 0.16 mg/l Narcosis 

Bis(2-ethylhexyl)phthalate Bufo woodhousei fowleri; Fowler's toad Embryo to larv to 8 d 3.880 mg/L LCso 

Bufo woodhousei fowleri; Fowler's toad Larva 96 h 3.880 mg/L LCso 

Quantitative Structure-Activity Relationship NA NA 1.7mg/L Narcosis 

Di-n-octylphthalate Quantitative Structure-Activity Relationship NA NA 0.0032mg/l Narcosis 

Fluoranthene Rana pipiens; Northern leopard frog Embryo 24 h [c] 0.09 mg/L LC,o 

Quantitative Structure-Activity Relationship NA NA 1.2 mg/L Narcosis 

Naphthalene Xenopus taevis; Clawed toad LaJVa (3 wks) 96 h 2.1 mg/L LCso 

Xenopus laevis; Clawed toad Larva (3 wks) Sh 3.7 mg/L ECso 

Xenopus laevls; Clawed toad Larva (3 wks) Sh 2.3 mg/L ECso 

Xenopus laevis; Clawed toad Larva (3 wks) ~2 h 4.5 mg/L Mortality 

Quantitative Structure-Activity Relationship NA NA 13 mg/L Narcosis 

Nitrobenzene Rana pipiens; Northern leopard frog Embryo/Larva 96 h {b] 0.64 mg/L LC50 

Quantitative Structure-Activity Relationship NA NA 420 mg/L Narcosis 

N-Nitrosodiphenylamine Quantitative Structure-Activity Relationship NA NA 57 mg/L Narcosis 

Pentachlorophenol Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 0.3 mg/L LCso 

Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 0.13 mg/L NOLC 

Rana catesbeiana; Bullfrog Tadpole 96 h 0.207 mg/L LC50 

Xenopus laevis; Clawed toad 3-4 weeks 48 h 0.26 mg/L LC50 

Xenopus laevis; Clawed toad 3-4 weeks 48 h 0.21 mg/L NOLC 

Xenopus laevis; Clawed toad < 2 days 100 d 0.032 mg/L NOLC 

Quantitative Structure-Activity Relationship NA NA 0.22 mg/L Narcosis 
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Source 
AQUIRE; 212617 
AOUIRE; 212617 
Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 

ECOTOX 
Lipnick, R.L., 1989 

Devillers & Exbrayat. 1992 
AQUIRE 
AQUIRE 
AQUIRE 
Lipnick, R. L., 1989 

AQUIRE; 216772 
AQUIRE; 216772 
Lipnick, R.L., 1989 

Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Lipnick, R.L., 1989 

Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Lipnick, R.L., 1989 
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TABLE 0-1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC 57 

Chemical Name 
Phenol 

Pyrene 

Remedial Investigation Report 
Devens, Massachusetts 

Species Identification --- -- - Exposure 'Effects 
(Organism) Age/Life Stag Regimen Concentration 
Ambystoma gracile;Northwestern Salaman Embryo/Larva 96h 0.38 mg!L 
Bufo fowleri; Fowler's toad Embryo!Larva 96h 2.45 mg/L 
Rana pipiens; Northern leopard frog Embryo/Larva 96 h (b] 0.04 mg/L 
Rana palustris;Pickerel frog Embryo/Larva 96h 9.87 mg/L 
Rana temporaria; Common/Grass frog Embryo/Larva 96h 0.27 mg/L 
Xenopus laevis; Clawed toad Embryo/Larva 96h 7 .68 mg/L 
Xenopus faevis; Clawed toad Embryo/Larva 96h 51.1 mg/l 
Quantitative Structure-Activity Relationship NA NA 760 mg/L 

Rana pipiens; Northern leopard frog 
Pleurodeles waltl; Iberian ribbed newt 
Quantitative Structure-Activity Relationship 

Embryo 24 h [c] 
Larvae, 32 mm 12 d 
NA NA 

0.14 mg!L 
0.035 to 0.2 (F) mg/L 
0.57 mg/L 

VOLATILE ORGANIC COMPOUNDS 

Acetone Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 20,000 mg/L 
Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 12,000 mg/L 
Xenopus laevis; Clawed toad 3-4 weeks 48 h 24,000 mg/L 
Xenopus laevis; Clawed toad 3-4 weeks 48 h 20,000 mg/L 
Quantitative Structure-Activity Relationship NA NA 18,000 mg/L 

Benzene Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 370 mg/L 
Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 120 mg/L 
Ambystoma gracile;Northwestern Salaman Embryo/Larva 96h 5.21 mg/L 
Rana pipiens; Northern leopard frog Embryo/Larva 96 h (b] 3.66 mg/L 
Xenopus laevis; Clawed toad 3~4 weeks 48 h 190 mg/L 
Xenopus laevis; Clawed toad 3-4 weeks 48 h 105 mg/L 
Quantitative Structure-Activity Relationship NA NA 180 mg/L 

Bromoform Quantitative Structure~Activity Relationship NA NA 720 mg/L 

Carbon Tetrachloride Rana pipiens; Northern leopard frog Embryo/Larva 96 h (b] 1.64 mg/L 
Rana temporaria; Common/Grass frog Embryo/Larva 96h 1.16 mg/L 

Ambystoma mexicanum; Axolotl Embryo/Larva 96h 1.98 mg/L 
Rana palustris; Pickerel frog Embryo/Larva 96h 2.37 mg/L 
Bufo woodhousei fowleri; Fowler's toad Embryo/Larva 96h 2.83 mg/L 
Xenopus laevis; Clawed toad Embryo/Larva 96h 22.42 mg/L 
Quantitative Structure-Activity Relationship NA NA 80 mg!L 

Chlorobenzene Rana pipiens; Northern leopard frog Embryo/Larva 96 h [b] 1.2 mg/L 
Ambystoma gracile;Northwestern Salaman Embryo/Larva 96h 1.15 mg/L 
Quantitative Structure-Activity Relationship NA NA 59 mg/L 
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leffect 
LCso 
LCso 
LCso 
LCso 
LCso 
LCso 
LCso 
Narcosis 

LCso 
Cytogenetic effects 
Narcosis 

LCso 
NOLC 
LC50 

NOLC 
Narcosis 

LCso 
NOLC 

LCso 
LCso 
LCso 
NOLC 
Narcosis 

Narcosis 

LCso 
LCso 
LC50 

LCso 
LC50 

LCso 
Narcosis 

LCso 
LCso 
Narcosis 

lsource 
Black et al., 1982 
Black et al., 1982 
Oevillers & Exbrayat, 1992 
Black et al., 1982 
Black et al., 1982 
Black et al., 1982 
Holcombe et al., 1987 
Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
AQUIRE; 219976 
Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Lipnick, R.L., 1989 

Oevillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Black et al., 1982 
Devillers & Exbrayat. 1992 
Devillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 
Lipnick, R.L., 1989 

Lipnick, R.L., 1989 

Devillers & Exbrayat. 1992 
Black et al., 1982 
Black et al., 1982 
Black et al., 1982 
Black et al., 1982 
Black et al., 1982 
Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Black et al., 1982 
Lipnick, R.L., 1989 

3/24/0012:22 PM 



TABLE 0-1.10 
SUMMARY OF TOXICITY DATA FOR AMPHIBIAN RECEPTORS [a] 

AOC 57 

Remedial Investigation Report 
Devens, Massachusetts 

Species Identification Exposure Effects 

Chemical Name (Organism) Age/Life Stag Regimen 

Chloroform Rana pipiens; Northern leopard frog Embryo/Larva 96 h [bl 

Quantitative Structure-Activity Relationship NA NA 

Dichloromethane Rana pipiens; Northern leopard frog Embryo/Larva 96 h [bl 

Quantitative Structure-Activity Relationship NA NA 

Methylene chloride Bufo woodhousei fowleri; Fowler's toad Embryo 7d 

Bufo woodhousei fowleri; Fowler's toad Embryo 3d 

Rana catesbeiana; Bullfrog Embryo 4d 

Rana catesbeiana; Bullfrog Embryo 8d 

Toluene Rana pipiens; Northern leopard frog Embryo/Larva 96 h [bl 

Quantitative Structure-Activity Relationship NA NA 

Trichloroethylene Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 

Ambystoma mexicanum; Axolotl 3-4 weeks 48 h 

Xenopus laevis; Clawed toad 3-4 weeks 48 h 

Xenopus laevis; Clawed toad 3-4 weeks 48 h 

Quantitative Structure-Activity Relationship NA NA 

o-Xylene Xenopus laevis; Clawed toad 3-4 weeks 48 h 

Quantitative Struc~ure-Activity Relationship NA NA 
NOTES: 
LC

50 
= The concentration at which 50% of the population died (exhibited a lethal endpoint). 

L050 = The administered dose which causes 50% of the population to die. 
EC50 = The concentration at which 50% of the population exhibited an effect. 
TL50 = Mortality endpoint; concentration represents the median tolerance limit. 

NOLC = No Observed Lethal Concentration 

[a] This table is intended to supplement information presented in Table 0-1.9. 

[b] Initiated at fertilization and maintained through 4 day posthatching. 

[c] 30 minutes exposure to the sun 

Concentration 
4.16 mg/L 
340 mg/L 

>48 mg/L 
1000 mg/L 

> 32 mg/L 
> 32 mg/L 

30.61 mg/L 
17.78 mg/L 

0.39 mg/L 

61 mg/L 

48 mg/L 
29 mg/L 
45 mg/L 
41 mg/L 

160 mg/L 

73 mg/L 
25 mg/L 

Effect 

LCso 
Narcosis 

LCso 
Narcosis 

EC50, teratogenesis 
EC50, teratogenesis 

EC50, teratogenesis 
EC50, teratogenesis 

LCso 
Narcosis 

LCso 
NOLC 

LCso 
NOLC 
Narcosis 

LCso 
Narcosis 

[d] 5 hours exposure to the sun 
[e] Animals were exposed to the pesticide for 96 hours, but tabulations of mortality were made at 192 hours to account for delayed effects. 

[f] Devillers & Exbrayat (1992) provides synergism data for magnesium and mercury, lead, cadmium, and manganese as% mortality. 
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Source 
Devillers & Exbrayat, 1992 

Lipnick, R.L., 1989 

Devillers & Exbrayat, 1992 
Lipnick, R.L., 1989 

AQUIRE, 1996 
AQUIRE, 1996 

AQUIRE, 1996 

AQUIRE, 1996 

Oevillers & Exbrayat, 1992 
Lipnick, R.L., 1989 

Oevillers & Exbrayat, 1992 
Oevillers & Exbrayat, 1992 
Devillers & Exbrayat, 1992 

Devillers & Exbrayat, 1992 
Upnick, R.L., 1989 

Oevillers & Exbrayat, 1992 

Lipnick, R._'=. 1989 
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Table 0-2.1 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RMB Concentrations of CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 2.lE+0l 

Cobalt 7.SB+00 

Copper l.6E+0l 

Manganese 4.SE+02 

Nickel 3.1B+Ol 

Selenium 8.SE-01 

4,4'-DDE 2.0E-02 

4,4'-DDT 2.6E-02 

2-Methylnaphthalene 4.3E-0l 

Bis(2-cthylhexyl)phthalate 2.7E+00 

Dibenzofuran 1.6E-0l 

Fluoranthene 3.0E-01 

Naphthalene 4.2E-01 

Phenanthrene 2SE-0l 

Pyrene 4.0B-01 

Chloroform 8.9E-04 

Ethylbenzene 2.4B-03 

Tetrachlorocthylene 3.0B-03 

Toluene 3.7E-03 

Trichlorofluoromcthane 1.7E-02 

Xylenes 2.9B-02 

CPC = Contaminant of Potential Concern 

[a) Bioaceumulation data presented in: 

UPSSMAX.wkl 

ESTIMATED CONTAMINANT CONCENTRATIONS BAFVALUBSFOR 

Appendix 0-1, Table 0-1.2 

6.6E-03 l.4E-01 3.0B-01 6.3E+OO 

1.0E+OO 7.5E+OO 4.0B-03 3.0B-02 l.0B+OO 1.0E+OO 
1.6E-01 2.5B+OO 7.8B-01 1.2E+0l 6.0B-01 6.0E-01 

2.0E-02 9.6B+OO 5.0E-02 2.4B+Ol 2.0E-02 2.0B-02 

2.3E-01 7.lE+OO l.2E-02 3,7B-01 3.0E-01 3.0B-01 
7.6E-01 6.7E-Ol 9.0E-03 7.9E-03 7.SB-01 5.lE-01 

l.7B+00 3.3E-02 1.0E-02 2.0B-04 1.2B+00 2.9E+OO 
5.7B-0l l.5E-02 1.0B-02 2.6B-04 1.2B+OO 2.9E+OO 
5.0B-02 22E-02 4.9E-02 2.lE-02 1.5B-0l 1.5E-01 

5.0B-02 1.4E-0l 7.6E-03 2.lB-02 2.4B-01 2.4E-01 

5.0B-02 8.0E-03 3.3E-02 5.3E-03 1.5E-01 l.SE-01 

5.0E-02 1.5E-02 4.9E-02 1.SB-02 1.SE-01 l.5E-0l 
5.0E-02 2.lE-02 4.9E-02 2.lE-02 1.5E-01 l.SE-01 

5.0E-02 1.4E-02 4.9E-02 1.4B-02 1.SE-01 1.5E-01 

5.0E-02 2.0E-02 4.9B-02 2.0E-02 1.5E-01 1.5B-01 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

(b] CPC concentrations in invertebrate tissue equals the invertebrate BAF multiplied by the RMB soil concentration of the CPC. 

[cJ CPC concentratioru in plant tissue equals the plant BAF mulliplied by the RMB soil concentration of the CPC. 
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Table 0-2.1 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Cobalt 1.lE-01 

Copper 1.4E+OO 
Manganese 3.9E+OO 

Nickel 2.0E-01 
Selenium 1.lE-02 

4,4'-DDE 4.BE-04 

4,4'-DDT 2.?E-04 

2-Methylnaphthalene 3.6E-03 
Bis(2-ethylhexyl)phthalate l.OE-02 

Dibenzofuran 1.lE-03 

Fluoranthene 2.5E-03 

Naphthalene 3.5E-03 

Phenanthrene 2.3E-03 

Pyrene 3.3E-03 

Chloroform 2.2E-06 

Ethylbemene 5.9E-06 

Tetrachloroethylene 7.3E-06 

Toluene 9.lE-06 

Trichlorofluoromethane 4.2E-05 
Xylenes 7.lE-05 

3.5E-01 3.?E-05 l.9E-04 

l.OE+OO 9.6E-05 5.6E-04 
7.0E+OO 2.SE-04 1.5E-03 
6.0E-01 4.lE-05 1.BE-04 
3.4E-02 3.lE-06 l.2E-05 
1.4E-03 l.9E-07 l.6E-06 
8.2E-04 l.OE-07 9.9E-07 
6.?E-03 3.3E-07 l.BE-06 
3.5E-02 l.9E-06 1.2E-05 
2.3E-03 1.2E-07 6.5E-07 
4.6E-03 2.3E-07 l.3E-06 

6.5E-03 3.3E-07 1.BE-06 
4.3E-03 2.2E-07 12E-06 
6.2E-03 3.lE-07 1.?E-06 
9.5E-06 4.0E-10 2.6E-09 
2.6E-05 l.lE-09 6.9E-09 
3.2E-05 1.3E-09 8.?E-09 
4.0E-05 l.6E-09 l.lE-08 

l.8E-04 7.6E-09 4.9E-08 
3.lE-04 1.3E-08 8.4E-08 

[ d] C'.alcuiated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by bodyweight (Table 9-27). 
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Table 0-2.1 
Exposure Parameters and Assumptions for Terrestrial Receptors I e] 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Wl1ite-footed niouse (Herb. mammal) 

American robin (Ornn. bird) 

Redfox (Predatory mammal) 

Barred owl (Predatory bird) 

NOTES: 

10% 

33% 

20% 

3% 

lsi'6'.;,!tli,;:t.· • 0.5 ~~J}bit>,,>:A 

88% 

57% 

10% 

0% 

0% 

0% 

57% 

80% 

[e] Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

10% 3% 

12% 5% 

[f] ED = Exposure Duration (percentage of year receptor is expected to be found at study area). ED is assumed to be 1 for this risk assessment. 

[g] SFF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)). 

Ul'SSMAX.wk1 

0.147 l 1.00B+00 0.0049 0.040 

0.48 0.75 1.00B+00 0,011 0.077 

1,727 l 2.90E-04 0.24 4.69 

565 l 8.85E-04 0.047 0.72 
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Table 0-Z.:l 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Average Exposure Concentrations of CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 1.5B+0l 

Cobalt 4.6B+00 

Copper l.lB+0l 

Manganese 2.8B+02 

Nickel 1.7B+0l 

Selenium 2.8B-01 

4,4'-DDB 7.0B-03 

4,4'-DDT 8.0B-03 

2-Methylnaphthalene 2.0E-01 

Bis(2-elhylhexyl)phthalate l.6B+00 

Dibenzofuran 8.3E-02 

Fluoranthene 1.6B-01 

Naphthalene 2.lB-01 

Phenanthrene 1.SB-01 

Pyrene 1.SE-01 

Chloroform 5.3E-04 

Ethylbenzene 1.2E-03 

Tetrachloroethylc::ne 9.2B-04 

Toluene:: 1.7B-03 

Triehlorofluoromethane 7.SB-03 

Xylenes 6.4E-03 

CPC = Contaminant of Potential Concern 

(a] Bioaccumulation data presented in: 

UPSSAVG.wkl 

ESTIMATED CONTAMINANT CONCENTRATIONS BAFVALUESFOR 

Appendix O- l, Table 0-1.2 

·6.6E-03 9.6E-02 3.0B-01 4.3B+OO 1.0B-01 6.0B-03 

1.0E+00 4.6E+OO 4.0B-03 1.SE-02 1.0E+OO 1.0E+OO 
1.6B-01 1.8E+OO 7.8B-01 8.6E+OO 6.0B-01 6.0B-01 
2.0B-02 5.6B+OO 5.0E-02 1.4E+0l 2.0E-02 2.0B-02 

2.3E-01 3.9E+00 1.2E-02 2.0E-01 3.0E-01 3.0E-01 

7.6B-01 2.lB-01 9.0E-03 2.SB-03 7.SB-01 5.lB-01 

1.7B+00 1.2B-02 l.0B-02 7.0E-05 1.2B+OO 2.9E+00 
5.7B-01 4.6E-03 l.0B-02 8.0E-05 1.2B+OO 2.9B+00 
5.0E-02 1.0E-02 4.9E-02 9.9E-03 1.SB-01 1.5E-01 
5.0E-02 8.0E-02 7.6E-03 l.2E-02 2.4E-01 2.4B-01 
5.0E-02 4.2E-03 3.3E-02 2.7B-03 1.SB-01 1.SE-01 

5.0E-02 8.0E-03 4.9E-02 7.9E-03 1.SB-01 1.5E-01 
5.0E-02 1.lB-02 4.9B-02 1.0E-02 1.SB-01 1.SE-01 
5.0E-02 7.SE-03 4.9B-02 7.4E-03 1.SB-01 1.SE-01 
5.0E-02 9.0B-03 4.9E-02 8.9E-03 1.SB-01 15E-0l 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

[b] CPC concentrations in invertebrate tissue equals the invertebrate BAF multiplied by the average exposure concentration of the CPC. 

[ c] CPC concentrations in plant tissue equals the plant BAF multiplied by the average exposure concentration of the CPC. 

1.5-Mar-2000 



Table0-2.2 
Estimated Cbronic Exposure to Terrestrial Receptors from Ingestion of Average Exposure Concentrations of CFCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 5.!E-01 
Ccbalt 7.0E-02 

Copper 9.7E-01 
Manganese 2.3E+OO 
Nickel 1.!E-01 
Selenium 3.6E-03 
4,4'-DDE 1.7E-04 
4,4'-DDT 8.4E-05 
2-Methylnaphthalene 1.7E-03 

Bis(Z-ethylhe<yl)phthalate 6.ZE-03 

Diberrz.ofuran 5.SE-04 
Fluoranthene 1.3E-03 

Naphthalene l.BE-03 
Phenanthrene 1.3E-03 
Pyrene 1.5E-03 
Chlorofonn 1.3E-06 

Ethylbenzene 2.9E-06 

Tetrachloroethylenc 2.3E-06 

Toluene 4.2E-06 

Trichlorofluoromethane l.SE-05 
Xylenes 1.6E-05 

4.2E-01 1.7E-05 6.ZE-05 
2.IE-01 2.3E-05 1.ZE-04 
7.0E-01 6.7E-05 3.9E-04 
4.!E+OO l.7E-04 8.7E-04 
3.3E-01 2.3E-05 1.0E-04 
LIE-02 1.0E-06 3.9E-06 
4.9E-04 6.6E-08 5.BE-07 
2.5E-04 3.ZE-08 3.IE-07 
3.!E-03 1.6E-07 8.4E-07 
2.!E-02 1.IE-06 6.9E-06 
l.ZE-03 6.!E-08 3.4E-07 
2.5E-03 1.ZE-07 6.7E-07 
3.3E-03 l.6E-07 8.BE-07 
2.3E-03 1.2E-07 6.3E-07 
2.BE-03 1.4E-07 7.6E-07 
5.7E-06 2.4E-10 1.5E-09 
1.3E-05 5.3E-10 3.5E-09 
9.9E-06 4.IE-10 2.7E-09 
1.BE-05 7.6E-10 4.9E-09 
8.0E-05 3.3E-09 2.ZE-08 
6.9E-05 2.SE-09 1.SE-08 

[ d] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by body weight (Table 9-27). 
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Table 0-2.2 
Exposure Parameters and Assumptions for Terrestrial Receptors [ e] 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Wbite-fooced mouse (Herb. mammal) 

A.merica11 robin (Omn. bird) 

Red fox (Predatory mammal) 

Barred owl (Predatory bird) 

NOTES: 

I sl'i'EXrri,,i.t •• 0.5 ;{c'res· 

10% "" 
33% 57% 

20% 10% 

3% 0% 

I 

0% 

0% 

57% 

80% 

( e] Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

10% 3% 

12% 5% 

(fJ ED :,,: Exposure Duration (Percentage of year receptor is expected to be found at study area). ED is assumed to be 1 for this risk assessment. 

(g] SFF "" Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)). 

UPSSAVG.wkl 1 

0.147 1 1.00B+0D 0.0049 0.040 

0.48 0.75 1.00E+00 0.011 0.077 

1,727 1 2.90E-04 0.24 4.69 

565 1 8.85B-04 0.047 0.72 

15-Mar-?.nnn 



TableQ-,.,.:., 
Estimated Chronic Ex·posure to Terrestrial Receptors from Ingestion of RMB Concentrations of CFCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Antimony 

Copper 

Load 

Selenium 

4,4'-DDE 

Aroclor-1260 

Dieldrin 

Di-n-butylphthalate 

Fluoranthene 

PhenanU1rene 

Pyrene 
Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorofluomnethane 

4,4'-DDD 

4,4'-DDT 

2-Mcthylnaphthylene 

Acenaphthylene 

Benzo(k)tluoranthcne 

Chrysene 

Naphthalene 

1,2-Dichloroethylene (cis and trans) 

Acetone 

Ethylbenzene 

Arsenic 

Barium 
Manganese 

Zinc 

l.6E+OO 

3.9E+0l 

3.2E+02 

4.4E+OO 

3.4E-02 

3.6B+OO 

25E-02 

7.7B-0l 

20E+OO 

l.0B+OO 

20B+OO 
8.lE-03 

l.4E-03 

5.lE-03 

7.2E-03 

l.0B-02 

l.88-0l 

3.88-01 

2.6B-Ol 

6.0B-01 

7.lE-01 

3.0E-01 

6.98-03 

6.7E-02 

5.9E-03 

4.8E+0l 

1.lE+02 

2.7B+02 

1.5B+02 

ESTIMATED CONTAMINANT CONCENTRATIONS 

5.0E-02 8.lB-02 4.0E-02 

1.6E-0l 6.3B+OO 7.8E-Ol 

7.SE-02 25B+Ol 9.0E-03 

7.6E-Ol 3.3E+OO 9.0B-03 

3.3E+OO l.lB-01 1.0E-02 

5,8E+OO 2.lB+0I 1.2E-01 

5.5E+OO 1.4E-01 ].7E-02 

5.0E-02 3.9B-02 7.6B-03 

5.0E-02 1.0B-01 4.9E-02 

5.0E-02 5.0E-02 4.9E-02 

5.0B-02 l.0B-Ol 4.9E-02 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

3.3E+OO 3.SE-02 1.0B-02 

5.7E-01 1.0E-01 1.0E-02 

5.0E-02 1.98-02 2.SE-02 

5.0E-02 l.3B-02 2.SB-02 

5.0E-02 3.0E-02 2.5B-02 

5.0E-02 3.SE-02 2.SB-02 

5.0E-02 1.SB-02 2.SB-02 

NA 0.OE+OO NA 
NA 0.OB+OO NA 
NA 0.OB+OO NA 

6.6E-03 3.2B-01 3.0E-01 

7.SE-03 7.98-01 3.0E-02 

2.0E-02 5.5E+OO 5,0B-02 

1.88+00 2.7B+02 6.IB-01 

BAFVALUBSFOR 

6.SE-02 5.0B-02 5.0E-02 

3.1B+0I 6.0B-01 6.0E-01 

2.9B+OO 1.5E-02 1.SE-02 

4.0B-02 7.SB-01 5.lB-01 

3.4E-04 l.2E+OO 2.9E+OO 
4.SE-01 3.8E+OO 3.2E-01 

4.2B-04 1.5E+OO 4.4B-01 

5.9B-03 2.4E-01 24E-0l 

9.9E-02 1.SB-01 1.SE-01 

4.9B-02 l.SE-01 1.SB-01 

9.9B-02 l.SE-01 1.SE-01 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1.0E-04 1.2B+OO 2.9E+OO 
1.8B-03 1.2E+OO 2.9E+OO 

9.6B-03 1.5E-Ol l.SE-01 

6.6E-03 1.5B-01 l.5E-0l 

1.SB-02 1.SB-01 1.SB-01 

1.8B-02 1.58-01 1.SE-01 

7.68-03 1.SB-01 1.SB-01 

0.OB+OO NA NA 
0.08+00 NA NA 
0.0B+OO NA NA 
1.4B+0I 1.0E-01 6.0B-03 

3.2B+OO 7.5B-03 7.SB-03 

1.4E+0l 2.0B-02 2.0B-02 

9.28+01 21E+OO 21E+OO 

CPC = Cont.aminant of Potential Conccm [b] CPC concentrations in invertebrate tissue equals the invertebrate BAFmultiplied by the RMB soil concentration of the CPC. 

[a] Bioaccumulation data presented in: AppendixO-1, Table 0-1.2 [c] CPC concentrations in plant tissue equals the plant BAFmultiplied by the RMB soil concentration of the CPC. 

FPSSMAX3.wk1 15-Mar-2000 



Table0-2.3 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Antimony 

Copper 

Lead 

Selenium 

4,4'-DDB 

Aroclor-1260 

Dieldrin 

Di-n- butylphthalale 

Fluoranthene 

Phenanthrene 

Pyrene 

Methylene chloride 

Tetrachloroethylenc 

Toluene 

Trichloro[I 11 oromethane 

4,4'-DDD 

4,4'-DDT 

2-Methylnaphthylene 

Acenaphthylene 

Benzo(k)fluoranthcne 

Chrysene 

Naphthalene 

1,2-Dichloroethylene (eis and trans) 

Acetone 

Bthylbenzene 

Arsenic 

Barium 

Manganese 

Zinc 

1.2B-02 1.5E-02 8.lE-06 3.0B-06 

3,5B+OO 1.6B+OO 9.SB-04 3.7B-04 

1.4B+OO 2.8E+OO 1.4E-03 5.9B-04 

5.6B-02 1.0B-01 4.2B-05 2.7E-05 

1.SE-03 2.7E-03 l.OE-06 1.lB-06 

3.lE-01 5.0E-01 2.6B-04 4.4B-04 

1.8B-03 3.2B-03 1.2E-06 1.2B-06 

3.0E-03 6.2E-03 3.3E-06 l.6B-06 

1.?E-02 1.9E-02 1.lB-05 4,lE-06 

8.4E-03 9.?B-03 5.SB-06 2.IE-06 

1.?E-02 1.9B-02 1.lB-05 4.lB-06 

2,0B-05 5.4B-05 3.0B-08 1.4B-08 

3.4E-06 9.4E-06 5.3B-09 2.4E-09 

1.2B-05 3.4E-05 1.9B-08 8.SB-09 

1.8E-05 4.SB-05 2.7E-08 1.2B-08 

4.4E-04 8.0B-04 3.0B-07 3.2E-07 

1.9B-03 3.SB-03 1.6B-06 1.SB-06 

2.2B-03 3.3E-03 1.BB-06 7.7E-07 

1.SE-03 2.3E-03 1.2E-06 5.2B-07 

3.SE-03 5.3E-03 2.SE-06 1.2B-06 

4.lB-03 6.2E-03 3.3E-06 1.4B-06 

1.7E-03 2.6E-03 1.4B-06 6.0B-07 

1.7B-05 4.6B-05 2.6E-08 1.2E-08 

1.6E-04 4.SE-04 2.SB-01 1.2E-07 

1.4E-05 4.0E-05 2.2B-08 1.0E-08 

1.7E+OO 6.SE-01 5.2E-04 1.lE-04 

6.lB-01 8.SE-01 4.8E-04 1.SE-04 

2.2B+OO 2.SE+OO 1.4B-03 4.9B-04 

1.4E+Ol 1.0E+01 6.0B-03 6.6E-03 

[d] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by body weight (Table 9-27). 

Fl'SSMAA 

1.0E-02 

5.SE-01 

2.sE+ao 
1.3E-Ol 

4.0B-03 

7.4E-Ol 

4.SE-03 

4.SE-03 

1.3E-02 

6.4B-03 

1.3B-02 

3.6E-05 

6.2B-06 

2.2E-05 

3.2E-05 

1.2B-03 

4.3B-03 

2.4B-03 

1.6E-03 

3.SB-03 

4.4E-03 

1.9E-03 

3.0E-05 

3,0E-04 

2.6B-05 

3.0E-01 

5.lB-01 

1.SE+OO 

1.0E+Ol 
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Table 0-2.3 
Exposure Parameters and Assumptions for Terrestrial Receptors [ e] 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

White-footed mouse (Herb. mammal) 

American robin (Omn. bird) 

10% 

33% 

RaccooJJ (Predatory mammal) 14% 

Barred owl (Predatory bird) 3% 

Sl1ort-tailed slirc.w (Omn. mammal) 78% 

NOTES: 

I SJTSAriiiAF. 0.3 ;it~:/· .·-:-·;··1 

88% 

57% 

56% 

0% 

12% 

0% 

0% 

19% 

80% 

0% 

[eJ Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

2% 9% 

12% 5% 

0% 10% 

(f] ED = Exposure Duration (percentage of year receptor is expected to be found atstudyarea). ED is assumed to be 1 for this risk assessmenl 

(gJ SFF = Site ForagingFrequency(calculated by dividing site area by receptor home range (cannot exceed 1.0)). 

FPSSMAX3.wkl 

0.147 1 1.00E+00 0.0049 0.040 

0.48 0.75 6.25E-01 0.011 0.077 

385 1 7.79E-04 0.214 3.99 

565 1 5.31E-04 0.047 0.72 

0.96 1 3.12E-01 0,0024 0.017 

15-Mar-2000 



Table0-2A 
F.stimated Chronic Exposure to Terrestrial Receptors from Ingestion of Average Concentrations of CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report,AOC 57 
Devens, Massachusetts 

Antinony 

Copper 

Le.d 

Selenium 

4,4'-DDE 

Aroclor-1260 

Dieldrin 

Di-n-butylphthalate 

Fluornnthene 

Phenanthrene 

Pyrene 
Methylene Chloride 

Tetrnchloroethylcne 

Toluene 

Trichlorofluoranethane 

4,4'-DDD 

4,4'-DDT 

2-Methylnaphthalene 

Acenaphthylene 

Benzo(k]fluornnthene 

Chcysene 

Naphth.1.lene 

1,2-Dichloroethy!ene (cis and trans) 

Acetone 

Ethylbenzene 

Arsenic 

Barium 
Manganese 
Zinc 

s 
1.6B+OO 

1.6E+0l 

1.4B+02 

1.9E+OO 

1.36-02 
6.3B-01 

9.9E-03 

3.3B-01 

5.SE-01 

3.9E-01 

6.2E-01 

6.SB-03 

9.0E-04 

1.7B-03 

4.SB-03 

7.lB-03 

3.96-02 

1.BB-01 

1.3B-01 

27B-01 

3.9E-01 

1.4E-01 

3.68-03 

2.9B-02 

3.0E-03 

24E+01 

4.8B+0l 

l.5E+02 

5.SB+0l 

ESTIMATED CONTAMJNANT CONCENTRATIONS 

5.0E-02 8.lB-02 4.0E-02 

l.6E-01 2.5B+OO 7.8E-0l 

7.8E-02 1.lB+0l 9.08-03 

7.6E-0l 1.4E+OO 9.0E-03 

3.3E+OO 4.3E-02 1.0E-02 

5.8E+OO 3.6E+OO 1.2E-01 

5.SB+OO 5.4E-02 l.7E-02 

5.0E-02 1.6B-02 7.6B-03 

5.0E-02 29E-02 4.9E-02 

5.0B-02 1.9B-02 4.9B-02 

5.0E-02 3.lE-02 4.9E-02 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

3.3E+OO 23E-02 1.0B-02 
5.7E-01 2.2B-02 l.0E-02 

5.0E-02 8.8E-03 25B-02 
5.0E-02 6.SB-03 25E-02 

5.0E-02 1.3E-02 25B-02 

5.0E-02 1.9B-02 25B-02 

5.0B-02 7.2E-03 25B-02 

NA 0.0E+OO NA 
NA 0.OB+OO NA 
NA 0.0B+OO NA 

6.6E-03 1.6B-01 3.0E-01 

7.SB-03 3.6B-01 3.0E-02 

20E-02 3.0E+OO 5.0E-02 

1.8B+OO 9.9B+Ol 6.lE-01 

IlAF V AI.UBS FOR 

6.SB-02 5.0E-02 5.0E-02 

1.2E+Ol 6.0E-01 6.0E-01 

1.3E+OO l.SE-02 1.SB-02 
1.7E-02 7.5E-0l 5.IB-01 

1.3E-04 1.2B+OO 29B+OO 
7.SB-02 3.8E+OO 3.28-01 

1.7E-04 1.5B+OO 4.4E-01 

25E-03 24E-01 24E-0l 

29B-02 l.SB-01 1.SB-01 
1.9E-02 l.SB-01 l.SB-01 

3.lE-02 l.SB-01 l.SE-01 

NA NA NA 
N NA NA 
NA NA NA 
NA NA NA 

7.IB-05 1.2E+OO 29E+OO 
3.9B-04 l.2E+OO 29E+OO 
4.SB-03 1.SB-01 1.SB-01 
3.3B-03 1.SB-01 l.SB-01 

6.7E-03 1.5B-0l l.SB-01 

9.8B-03 l.SB-01 1.SB-01 

3.6B-03 1.SB-01 1.SB-01 

0.0E+OO NA NA 
0.OB+OO NA NA 
0.OE+OO NA NA 
7.2E+OO 1.08-01 6.0B-03 

l.4E+OO 7.SB-03 7.SB-03 

7.4B+OO 20E-02 20E-02 

3.4E+0l 2.lE+OO 21E+OO 

CPC = Conlaminant of Potential Concern 

[a] Bioaccumulation data presented in: Appendi:cO-1, Table 0-1.2 

[bJ CPC concentrations in invertebrate tissue equals the invertebrate BAFmultiplicd by the average soil concentration of the CPC. 

[c] CPC concentrations in plant tissue equals the plant BAFmultiplicd by the average soil concentration of the CPC. 

f/J.'SSAVG.wk1 15-Mar-2000 



Table0-2.4 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Average Concentrations of CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Antimony 

Copper 

Lead 

Selenium 

4,4'-DDB 

Aroclor-1260 

Dieldrin 

Di-n - butylphthalate 

Fluoranthene 

Phenanthrene 

Pyrene 

Methylene Chloride 

Tetrachloroethylene 

Toluene 

Trichlorofiuoromethane 

4,4'-DDD 

4,4'-DDT 

2-Methylnaphthalene 

Acenaphthylene 

Benzo{k]fluoranthcne 

Chrysene 

Naphthalene 

1,2-Dichloroethylene (cis and trans) 

Acetone 

Ethyl benzene 

Arsenic 

Barium 

Manganese 

Zinc 

l.2E-02 1.5E-02 8.IB-06 ,3.0E-06 

1.4E+OO 6.3B-01 3.9E-04 l.5E-04 

6.3E-01 1.3E+OO 6.3B-04 2.6B-04 

2.4E-02 4.SE-02 1.8E-05 1.2B-05 

5.SB-04 1.0E-03 4.0E-07 4.2B-07 

5.4E-02 8.7E-02 4.6B-05 7.7E-05 

7.lB-04 1.3E-03 4.8B-07 4.9E-07 

1.3E-03 2.7E-03 1.4E-06 6.9B-07 

4.9E-03 5.7E-03 3.lE-06 l.2E-06 

3.3E-03 3.SB-03 2.lE-06 8.0B-07 

5.2E-03 6.lB-03 3.3E-06 l.3E-06 

1.7B-05 4.6E-05 2.6E-08 1.2E-08 

2.2E-06 6.0E-06 3.4E-09 I.6E-09 

4.2E-06 1.lE-05 6.4E-09 2.9B-09 

1.2E-05 3.2E-05 1.8B-08 8.3B-09 

3.IE-04 5.7E-04 2.2B-07 2.3E-07 

4.lE-04 7.6E-04 3.4E-07 3.2B-07 

1.0B-03 1.SB-03 8.3E-07 3.SB-07 

7.5E-04 1.IE-03 6.lE-07 2.GE-07 

1.5B-03 2.3E-03 1.3E-06 5.4B-07 

2.2E-03 3.4E-03 1.8E-06 7.8B-07 

8.3B-04 1.3E-03 6.BE-07 2.9E-07 

S.8B-06 2.4B-05 1.4E-08 6.2E-09 

7.lE-05 l.9B-04 1.lE-07 5.0B-08 

7.3E-06 2.0B-05 1.lE-08 5.2B-09 

8.4E-01 4.4E-01 2.6B-04 5.3E-05 

2.SB-01 3.SB-01 2.2B-04 S.4E-05 

l.2B+OO 1.3E+OO 7.SB-04 2.7B-04 

5.0B+OO 3.SE+OO 2.2B-03 2.4E-03 

[d] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by body weight (Table 9-27). 

FPSSAVG._ 

1.0B-02 

2.2E-01 

1.0B+OO 

5.BB-02 

1.SE-03 

1.3E-01 

1.9B-03 

2.0E-03 

3.7B-03 

2.SE-03 

4.0B-03 

3.0E-05 

4.0E-06 

7.SE-06 

2.lB-05 

8.4B-04 

9.3E-04 

1.IB-03 

8.IE-04 

1.7B-03 

2.4B-03 

9.0B-04 

1.GB-05 

1.3E-04 

l.3E-05 

1.SB-01 

2.3B-01 

8.0B-01 

3.SE+OO 
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Table0-'2A 
Exposure Parameters and Assumptions for Terrestrial Receptors ( e] 
Area 2 FJoodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

WJ1itc-[ooted lllOUS'C (Herb. mammal) 

American robin (Omn. bird) 

Raccoon (Predatory mammal) 

Barred owl (Predatory bird) 

Sliort-tailed sl1rew (Omn. mammal) 

NOTES: 

I iit'ril A.REM 0.3 icres":· 

10% 88% 

33% 57% 

14% 56% 

3% 0% 

78% 12% 

0% 

0% 

19% 

80% 

0% 

[e] Documentation of exposure parameters presented in; Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

2% 9% 

12% 5% 

0% 10% 

[f] ED = Exposure Duration (percentage ofyear receptor is expected to be found at study area). ED is assumed to be 1 for this risk assessment. 

(g] SFF = Site Foraging Frequency(calculated by dividing site area by receptor home range (cannot exceed 1.0))· 

FPSSAVG.wkl 

0.147 1 1,00B+00 0.0049 0.040 

0.48 0.75 6.25B-01 0.011 0.077 

385 1 7.79B-04 0.214 3.99 

505 1 5.31B-04 0.047 0.72 

0.96 1 3.12B-01 0.0024 0.017 

15-Mar-2000 



Table 0-2:5 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of CPCs in Food and Surface Soil 
Area 3 
Remedial Investigation Report, AOC 57 
Devens, Ma~sachusetts 

·n1 

Arsenic 4.lE+0l 
Barium NotaCPC 

Cadmium 1.5B+OO 

Copper NotaCPC 

Lead NotaCPC 

Manganese 5.IB+02 

Zinc NotaCPC 
4,4'-DDE 8.lB-03 

4,4'-DDT 25B-02 

Aroclor-1242 NotaCPC 

Aroclor-1260 4.7E-01 

Fluoranthene 1.4B-01 

Naphthalene 4.8B-02 

Phenanthrene 1.lE-01 

Pyrene 1.SE-01 

Telrachloroethylene NotaCPC 
Toluene 3.0E-03 

Selenium 1.6B+00 

4,4'-DDD 2.7E-0l 

alpha-Chlordane 2.SE-03 

gamma-Chlordane 2.8B-03 
1,2-Dichlorobemene 3.5B-01 

1,4-Dichlorobemene 4.8E-01 

Bis(2-ethylhexyl)phthalate NotaCPC 

1,1,1-Trichloroethane NotaCPC 
Chlorobenzene 1.2B-02 

Trichloroethylene 4.2E-03 

Xylenes NotaCPC 

ESTIMATED CONTAMINANT CONCENTRATIONS 

2.7E-01 3.0E-01 1.2B+01 
7.SE-03 0.OE+OO 3,0E-02 0.0B+00 
l.4E+OO 2.lE+OO 3.3B+0l 5.0E+Ol 
l.6B-0l 0.0E+OO 7.SB-01 0.0B+OO 
7.SB-02 0.0B+OO 9.0E-03 0.0B+OO 
2.0B-02 l.lE+0l 5.0E-02 2.7B+0l 
1.SE+OO 0.0B+OO 6.lE-01 0.0E+OO 
1.7E+OO l.3E-02 l.0E-02 8.lE-05 
5.7E-01 l.4B-02 1.0E-02 2.SB-04 
5.SB+OO 0.0E+OO 1.2B-01 0.0B+OO 
5.SE+OO 2.7B+OO 1.2E-01 5.7B-02 
5.0E-02 7.0E-03 4.9B-02 6.9E-03 
5.0E-02 2.4B-03 4.9E-02 2.4E-03 
5.0E-02 5.5B-03 4.9B-02 5.4E-03 
5.0B-02 7.5B-03 4.9E-02 7.4E-03 

NA NA NA NA 
NA NA NA NA 

7.6E-0l 1.2E+OO 9.0E-03 1.4E-02 
3.3B+OO 8,9B-01 1.0E-02 2.7B-03 
1.6B+OO 4.5E-03 5.lE-03 1.4B-05 
1.6B+00 4.5£-03 5.lE-03 1.4E-05 
5.0E-02 1.7E-02 7.3E-02 2.6E-02 

5.0B-02 2.4E-02 7.3E-02 3SE-02 
5.0E-02 0.0B+OO 7.6B-03 0.0E+OO 

NA 0.0E+OO NA 0.0E+OO 
NA 0.0B+OO NA 0.0B+OO 
NA 0.0E+OO NA 0.0E+OO 
NA 0.0E+OO NA 0.0B+OO 

BAF VALUES FOR 

OTBERFOOD ITEMS 

1.0E-01 

7.5E-03 

2.lE+OO 

6.0B-01 

l.SB-02 

2.0E-02 

2.lB+OO 

l.2B+OO 

1.2B+00 

3.8B+OO 

3.SE+OO 

1.5B-01 

1.SE-01 

1.SB-01 

1.5B-01 

NA 
NA 

7.SB-01 

l.2E+OO 

5.5B-01 

5.5B-01 

].5B-01 

1.5B-01 

2.4E-01 

NA 
NA 
NA 
NA 

6.0E-03 

7.5£-03 

3.SB-01 

6,0B-01 

l.SB-02 

2.0B-02 

2.lE+00 

2.9B+OO 

2.9B+OO 

3.2B-01 

3.2B-01 

1.5B-01 

1.5E-01 

1.5B-01 

1.SB-01 

NA 
NA 

5.lE-01 

2.9E+OO 

l.8E+00 

1.8B+OO 

l.SE-01 

1.5E-0l 

2.4B-01 

NA 
NA 
NA 
NA 

CPC = Contaminant of Potential Concern 

[a J Bioaccumulation data presented in: 
(b] CPC concentrations in invertebrate tissue equals the invertebrateBAF multiplied by the RMB soil concentration o[the CPC. 

Appendix 0-1, Table 0-1.2 [ cJ CPC concentrations in plant tissue equals the plant BAF multiplied by the RMB soil concentration o[the CPC. 

A3SSMAX2.wkl 15-Mar-2000 



Table0-2.5 

Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of CPCs in Food and Surface Soil 
Area3 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 1.4E+OO 

Barium 0.0E+OO 

Cadmium 5.4E+OO 
Copper 0.0E+OO 

Lead 0.0E+OO 
Manganese 4.4E+OO 

Zinc 0.0E+OO 
4,4'-DDE !.9E-04 

4,4'-DDT 2.6E-04 
Aroclor-1242 0.0E+OO 
Aroclor-1260 4.!E-02 

Fluoranthene !.2E-03 

Naphthalene 4.0E-04 

Phenanthrene 9.2E-04 

Pyrenc 1.3E-03 

Tetrachloroethylene 0.0E+OO 

Toluene 7.3E-06 

Selenium 2.0E-02 

4,4'-DDD !.2E-02 

alpha-Chlordane 6.4E-05 

gamma-Chlordane 6.4E-05 

1,2-Dichlorobenzene 3.8E-03 

1,4-Dichlorobenzene 5.3E-03 

Bis(2-ethylhe,cyl)phthalate 0.0E+OO 

1,1,1-Trichloroethane 0.0E+OO 

Chlorobenzene 2.9E-05 

Trichloroethylene !.0E-05 

Xylenes 0.0E+OO 

5.0E-01 !.9E-05 7.0E-05 

0.0E+OO 0.0E+OO 0.0E+OO 

!.3E+OO 3.4E-04 !.8E-03 
0.0E+OO 0.0E+OO 0.0E+OO 
0.0E+OO 0.0E+OO 0.0E+OO 
3.3E+OO 1.3E-04 6.6E-04 

0.0E+OO 0.0E+OO 0.0E+OO 
2.4E-04 2.7E-08 !.4E-07 
3.3E-04 3.4E-08 2.!E-07 

0.0E+OO 0.0E+OO 0.0E+OO 
4.4E-02 7.7E-06 2.8E-05 
9.0E-04 4.3E-08 2.!E-07 
3.!E-04 !.5E-08 7.2E-08 
7.!E-04 3.4E-08 !.7E-07 
9.7E-04 4.6E-08 2.3E-07 
0.0E+OO 0.0E+OO 0.0E+OO 
1.3E-05 5.3E-!O 3.5E-09 

2.5E-02 2.2E-06 6.7E-06 

1.4E-02 !.7E-06 8.5E-06 

7.9E-05 7.4E-09 3.0E-08 
7.9E-05 7.4E-09 3.0E-08 

2.5E-03 l.2E-07 5.5E-07 
3.4E-03 !.6E-07 7.6E-07 

0.0E+OO 0.0E+OO 0.0E+OO 
0.0E+OO 0.0E+OO 0.0E+OO 
5.4E-05 2.!E-09 !.4E-08 
1.9E-05 7.5E-10 4.9E-09 

0.0E+OO 0.0E+OO 0.0E+OO 

[ d] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by bodyweight (fable 9-27). 

A3SSMA: .5-Mar-2000 



Table o--:t...:i 
Exposure Parameters and Assumptions for Terrestrial Receptors [e] 
Area 3 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Wllite-footed mouse (Herb. mammal) 

American robin • (Omn. bird) 

Red fox (Predatory mammal) 

Barred owl (Predatory bird) 

NOTES: 

10% 

33% 

20% 

3% 

I Sl'l'J, ,,J,.,i;.( 0.2 ~-~r~i::<::-:;:::'] 

88% 

57% 

10% 

0% 

0% 

0% 

57% 

80% 

( e] Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

10% 3% 

12% 5% 

[f} ED = Exposure Duration (percentage of year receptor is expected to be found at study area). ED is assumed to be 1 for thisrisk assessment. 

(g] SPF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)). 

A3SSMAX2.wkl 

0.147 1 1.00E+OO 0.0049 0.040 

0.48 0.75 4.17B-Ol 0.Dll 0.077 

1,727 1 l.16E-04 0.24 4.69 

565 1 3.54B-04 0.047 0.72 

15-Mar-2000 



Table 0-:c;o 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Average Exposure Concentrations of CPCs in Food and Surface Soil 
Area3 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 2.5E+Ol 

Barium NotaCPC 

Cadmium 9.3E-0l 

Copper NotaCPC 

Le,d NotaCPC 

Manganese 2.2E+00 

Zinc Not aCPC 

4,4'-DDB 6.lE-03 

4,4'-DDT l.4E-02 

Aroclor-1242 NotaCPC 

Aroclor-1260 1.2B-0l 

Fluoranthene 1.4B-01 

Naphthalene 4.SE-02 

Phenanthrcne l.lE-01 

Pyrene l.SE-01 

Tetrachlorocthylenc NotaCPC 

Toluene l.4B-03 

Selenium 4.SE-01 

4,4'-DDD 6.lE-02 

alpha-Chlordane 2.lE-03 

gamma-Chlordane 2.lB-03 

1,2-Dichlorobenzcne 1.3E-01 

1,4-Dichlorobcnzene 1.6E-01 

Chlorobenzene 3.3B-03 

Trichlorocthylene 2.lB-03 

ESTIMATED CONTAMINANT CONCENTRATIONS 

6.GB-03 1.7E-01 3.0E-01 7.5E+OO 

7.SB-03 0.0E+00 3.0E-02 0.0B+OO 

1.4B+OO 1.3E+OO 3.3E+01 3.1E+0l 
1.6E-01 0.0E+OO 7.SE-01 0.0E+OO 

7.SE-02 0.0E+OO 9.0B-03 0.0B+OO 
2.0E-02 4.4B-02 5.0E-02 1.lE-01 

1.8E+00 0.0E+00 6.lE-01 0.0E+OO 

l.7B+OO l.3B-02 1.0E-02 8.lE-05 

5.7B-0l 7.9E-03 l.0B-02 l.4E-04 

5.SE+OO 0,0E+00 1.2E-01 0.0E+OO 

5.SE+00 7.0B-01 1.2E-01 l.SE-02 

5.0E-02 7.0E-03 4.9E-02 6.9B-03 

5.0E-02 2.4E-03 4.9E-02 2.4B-03 
5.0E-02 5.SE-03 4.9E-02 5.4E-03 

5.0E-02 7.5E-03 4.9E-02 7.4E-03 

NA NA NA NA 
NA NA NA NA 

7.6B-01 3.6E-0l 9.0B-03 4.3E-03 

3.3B+00 2.0E-01 l.0B-02 6.lE-04 

l.6E+OO 3.4E-03 5.lE-03 1.lE-05 

1.6E+OO 3.4E-03 5.lB-03 1.lE-05 

5.0B-02 6.4E-03 7.3E-02 9.4E-03 

5.0B-02 7.SE-03 7.3E-02 1.lE-02 

NA NA NA NA 
NA NA NA NA 

BAFVALUBSFOR 

OTHER FOOD ITEMS 

l.0B-01 

7.SE-03 

2.lE+00 

6.0B-01 

1.SB-02 

2.0B-02 

2.1B+OO 

l.2E+OO 

1.2B+OO 

3.8E+OO 

3.SE+00 

1.SB-01 

l.SE-01 

1.SE-01 

l.SB-01 

NA 
NA 

7.5E-0l 

l.2E+OO 

5.SE-01 

5.SB-01 

1.SB-01 

1.SB-01 

NA 
NA 

6.0E-03 

7.SE-03 

3.SE-01 

6.0E-01 

1.5E-02 

2.0E-02 

2.lE+OO 

2.9B+OO 

2.9B+OO 

3.2B-01 

3.2E-01 

1.SE-01 

1.SB-01 

l.5E-0l 

l.5B-0l 

NA 
NA 

5.1B-0l 

2.9B+00 

1.SB+OO 

l.8B+00 

1.SB-01 

1.SE-01 

NA 
NA 

CPC = Contaminant of Potential Concern 

[a] Bioaccumulalion dala preserted in: Appendix 0-1, Table 0-1.2 

[bJ CPC concentrations in invertebrate tissue equals the invertebrateBAF multiplied by the average exposure concentration o[the CPC. 

[ cJ CPC concentrations in plant tissue equals the plant BAF multiplied by the average exposure concentration of the CPC. 

A3SSMAX.wkl 15-Mar-2000 



Table 0-2.6 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Average fu.-posure Concentrations of CPCs in Food and Surface Soil 
Area3 

Remedial Investigation Report, AOC 57 

Devens, Massachusetts 

Arsenic 8.7E-0! 
Barium 0.0E+OO 

Cadmium 3.3E+OO 

Copper 0.0E+OO 

Lead 0.0E+OO 
Manganese l.8E-02 

Zinc 0.0E+OO 
4,4'-DDE !.9E-04 

4,4'-DDT !.SE-04 
Aroclor-1242 0.0E+OO 
Aroclor-1260 !.OE-02 

Fluoranthene 1.2E-03 

Naphthalene 4.0E-04 

Phcnanthrene 9.2E-04 

Pyrene !.3E-03 
Tetrachloroethylene 0.0E+OO 

Toluene 3.4E-06 

Selenium 6.IE-03 

4,4'-DDD 2.7E-03 

alpha-Chlordane 4.7E-05 
gamma-Chlordane 4.7E-05 

1,2-Dichlorobenzene !.4E-03 
1,4-Dichlorobenzene 1.7E-03 

Chlorobenzene 8.IE-06 

Trichloroethylene 5.IE-06 

3.0E-01 !.!E-05 4.2E-05 
0.0E+OO 0.0E+OO 0.0E+OO 
8.0E-01 Z.IE-04 !.IE-03 
0.0E+OO 0.0E+OO 0.0E+OO 
0.0E+OO 0.0E+OO 0.0E+OO 
1.3E-02 5.2E-07 2.6E-06 

0.0E+OO 0.0E+OO 0.0E+OO 
2.4E-04 2.7E-08 1.4E-07 
!.8E-04 !.9E-08 1.2E-07 
0.0E+OO 0.0E+OO 0.0E+OO 
!.IE-02 2.0E-06 7.!E-06 
9.0E-04 4.3E-08 2.!E-07 
3.IE-04 !.SE-08 7.ZE-08 
7.!E-04 3.4E-08 !.7E-07 
9.7E-04 4.6E-08 2.3E-07 
0.0E+OO 0.0E+OO 0.0E+OO 
6.3E-06 2.5E-!O !.6E-09 
7.6E-03 6.6E-07 2.0E-06 
3.3E-03 3.SE-07 !.9E-06 
5.9E-05 5.SE-09 2.2E-08 
5.9E-05 5.SE-09 2.2E-08 
9.IE-04 4.2E-08 2.0E-07 
!.IE-03 5.2E-08 Z.SE-07 
!.SE-05 5.9E-!0 3.8E-09 
9.4E-06 3.7E-10 2.4E-09 

[d] C'.alculatedby summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by bodyweight (fable 9-27). 

A3SSMPJ 5-Mar-2000 



Table 0-:t.:6 
Exposure Parameters and Assumptions for Terrestrial Receptors [e] 
Area3 
Remedial Investigation Report, AOC 57 
Devens, Mas.,sachusetts 

White-footed mouse (Herb. ruammlll) 

American robin (Omn. bird) 

Redfox (Predatory mammal) 

Barred owl (Predatory bird) 

NOTES: 

l¾liEX)i,;r,.,. ,.· 0.2 acres· 

]0% 88% 

33% 57% 

20% 10% 

3% 0% 

I 

0% 

0% 

57% 

80% 

[e] Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

l0% 3% 

12% 5% 

[fJ ED = Exposure Duration (percentage of year receptor is expected to be found at study area). ED is assumed to be 1 for this risk assessment. 

[g] SFF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)). 

A3SSMAX.wk1 

0.147 1 1.00B+00 0.0049 0.040 

0.48 0.75 4.17E-01 O.Qll 0.077 

1,727 l l.16B-04 0.24 4.69 

565 l 3.54B-04 0.047 0.72 

15-Mar-2000 



Table o..:..'£.7 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion ofRME Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Vanadium 

Zinc 

4,4'-DDD 

4,4'-DDB 

4,4'-DDT 

Aroclor-1260 

Dieldrin 

Bcnzo[k]fluoranthenc 

Bis(2-e thylhexyl)phtha!atc 

Fluoranthene 

Phenanthrene 

Pyrene 

1,2-Dichloroethylenes (cis and trans) 

Acetone 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorofluoromethane 

15-Mar-2000 

1.6E+04 1.5E+0l 

2.2B+02 2.0E-01 

1.6E+02 5.5B-01 

Not a CPr 2.5B-02 

4.9E+01 3.6E-02 

2,6E+Ol Not a CP 

2.0E+02 3.7B-01 

4.1E+02 9.7B-01 

3.9E+03 4.3B-01 

3,6E-Ol 2.4E-04 

4.3B+Ol Not a CP 

7.7B+OO 2.4E-03 

Not a CP• 7.2E-02 

4.7B+02 7.lE-01 

4.4E-Ol Not a CP 

l.6B-Ol Nola CP 

7.6B-02 Not a CP 

3.0B-01 Not a CP 

4.6E-02 Not a CP 

3.0E+OO Not a CP 

Not a CPc 2.4B-02 

6.0B+OO Not a CP 

s.oB+oo 5.2E-04 

6.0B+OO Not a CP 

Not a CPI 2.6E-02 

3.lE-01 Not a CP 

1.SB-01 4.lB-03 

7.SB-02 l.SE-03 

2.0B-02 1.lB-03 

7.6E-02 Not a CP 

<300 7.5E-02 1.2B+03 6.0B-03 1.2E+03 1.2E+03 

<300 6.6B-03 l.5B+OO 3.0E-01 1.5E+00 1.SB+00 

<300 1.SB-03 l.2B+OO 2.SE-02 l.2B+00 1.2E+00 

3,2B+02 NA 7.8E+00 NA 7.8B+00 7.8B+00 

<300 l.6B-01 7.8B+OO 6.3B-03 7.8B+00 7.SE+00 

NA 1.0B+00 2.6E+Ol. 9.3B-03 2.6B+Ol 2.6B+Ol 

3.4E+02 1.6E-01 1.3B+02 6.0B-02 1.3B+02 1.3E+02 

<300 7.SE-02 3.2E+Ol 5.6E-02 3.28+01 3.2E+01 

1.7E+03 2.0E-02 7.2B+02 1.3B-Ol 7.2B+02 7.2B+02 

6.3E+04 1.7B+Ol 1.5E+Ol 2.4E-Ol 1.5E+Ol 1.SB+Ol 

NA 2.3B-01 9.9B+00 l.4B-02 9.9B+OO 9.9B+OO 

<300 7.6B-Ol 5.9B+OO 1.6B-Ol 5.9E+OO 5.9E+OO 

<300 NA O.OB+OO NA 0.0E+OO O.OE+OO 

<300 l.SB+OO 8.4E+02 9.2B-Ol 8.4B+02 8.4B+02 

NA NA NA l.OB-02 O.OB+OO [bJ 5.5E-02 [b 

NA NA NA l.OB-02 4.lB-03 [bJ 5.3E-02 [b 

NA 2.lB+OO l.6E-Ol l.OB-02 l.6E-Ol l.6E-Ol 

NA NA NA l.2B-Ol 7.3E-02 [b] l.SB-01 [b 

NA NA NA l.7B-02 O.OE+OO [b] 2.2B-03 [b 

NA 5.0B-02 1.SE-01 4.9E-02 1.SE-01 1.SE-01 

3.1E+02 5.0B-02 7.4E+OO 7.6E-03 7.4E+00 7.4E+OO 

NA 5.0E-02 3.0B-01 4.9E-02 3.0B-01 3.0E-01 

3.2E+02 5.0E-02 l.7E-Ol 4.9B-02 l.7E-01 1.7E-01 

NA 5.0B-02 3.0E-01 4.9E-02 3.0E-01 3.0E-01 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

A2SWSDUM.wkl 



Table0-2.7 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion ofRME Exposure Concentrations of CPCsin Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 • 
Devens, Massachusetts 

1,4-Dichlorobenzene 

Benzo(b)fluoranthene 
Chrysene 

Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 

Chloroform 

Trichloroethylene 
Xylene 

NA 
Not a CPc Not a CP NA 
Not a CP1 Not a CP NA 
1.2E+OO Not a CP NA 
Not a CP1 Not a CP NA 
Not a CP1 Not a CP NA 
Not a CPt 1.lE-03 NA 
Not a CP1 Not a CP NA 
Not a CP1 7.2E-04 NA 
2.7E-02 3.SE-03 NA 
Not a CP1 Not a CP NA 

R 

5.0E-02 O.OB+OO 7.3E-02 0.0B+00 0.0E+00 

5.0E-02 O.OE+OO 7.3E-02 0.0B+00 0.0E+00 

5.0B-02 O.OE+OO 2.5B-02 0.0E+00 0.0E+OO 
5.0E-02 6.0B-02 2.SE-02 6.0B-02 6.0E-02 
5.0E-02 0.0B+OO 2.SE-02 0.0E+00 0.0E+00 

NA 0.0B+00 NA NA NA 
NA 0.0E+OO NA NA NA 
NA 0.0B+00 NA NA NA 
NA 0.0B+0o NA NA NA 
NA 0.0E+00 NA NA NA 
NA 0.0E+00 NA NA NA 

[a] Bioaccumulation data presented in: Appendix 0, Tables 0-1.2 and 0-1.3 BAFs are multiplied by sediment concentrations and BCFs are multiplied by the 

surface water concentrations; BCFs <300 were not used as per USBPA (1989). The aquatic organism tissue level is equal to the greater of the two products. 

(b] Measured crayfish and fish tissue concentrations (provided in Table 0-1.3). 
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Table 0-2.7. 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of RME Exposure Concentr8;tions of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Vanadium 

Zinc 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroelor-1260 

Dicldrin 

Bcnzo[k]Uuoranthene 

Bis(2-ethylhexyl)phthalate 

Fluoranthene 

Phenanthrene 

Pyrene 

1,2-Dfohlorocthyicnes (cis and trans) 

Acetone 

Methylene chloride 
Tetrachlorocthylenc 

Toluene 

Triehlorofluoromethane 

15-Mar-2000 

1.2E+02 

5.0B+00 

1.3E+00 

5.4B-02 

3.9B-Ol 

3.5B-01 

2.SE+00 

4.2E+00 

5.SE+Ol 

1.lB-01 

3.BE-01 

1.6E-Ol 

6.BE-03 

3.2B+Ol 

3.lE-03 

1.2B-03 

1.6B-03 

3.9E-03 

3.5E-04 

2.9E-02 

5.lE-02 

5.7E-02 

2.9E-02 

5.7B-02 

2.SE-03 

2.lB-03 

1.4E-03 
6.9E-04 

2.4E-04 

5.0B-04 

7.2B-02 2.SB-01 

1.1E-02 2.lB-03 2.SE-01 

1.3B-03 1.6E-03 l.9B-Ol 

1.7B-05 7,0B-04 3.ZB-01 

2.3E-04 1.lE-03 3.6B-01 

1.7E-04 2.SB-03 1.1E+OO 
2.9E-03 1.3E-02 5.4B+00 

5.3B-03 6.6E-03 1.7B+00 

9.7E-02 9.9E-02 3.3E+Ol 
4.0E-05 1.4E-03 6.3E-01 

2.SE-04 1.3E-03 4.4E-Ol 

2.3E-04 5.9B-04 2.SB-01 

1.2E-05 1.lB-05 7.6B-04 

7.2B-02 7.9E-02 3.5B+Ol 

2.2E-06 3.9E-06 2.6B-03 

8.0B-07 1.BB-06 2.3B-03 

6.4B-07 1.SB-05 6.6B-03 

6,BB-06 9.lB-06 6.6B-03 

2.BB-01 4.0E-07 1.3E-04 

3.4B-05 4.0B-05 8.7B-03 

1.6B-05 6.6E-04 3,lE-01 

6.BE-05 7.9E-05 1.7E-02 

3.4E-05 4.lE-05 9.5B-03 

6.BB-05 7.9B-05 1.7E-02 

4.4B-06 4.lE-06 2.7B-04 

1.0E-06 2.7E-06 2.6E-04 

1.2E-06 2.0B-06 1.7B-04 
5.6E-07 9.?B-07 BAB-05 

2.SB-07 3.SE-07 2.BB-05 
2.SE-07 6.7E-07 6.4E-05 

A2SWSDUM.wkl 



Table 0-2.7 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of RMB Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichlorobenzene 
1,4-Diehlorobenzene 

Benzo(b)fiuoranthene 
Chryrnne 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Triehloroethylene 
Xylene 

O.OE+OO O.OB+OO 0.0B+OO O.OB+OO 
O.OE+OO O.OE+OO O.OE+OO O.OB+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
9.9E-03 4.lE-06 1.6E-05 3.5B-03 
O.OE+OO O.OE+OO O.OB+OO O.OE+OO 
O.OE+OO O.OE+OO O.OB+OO O.OB+OO 
1.0E-04 1.BB-07 1.7E-07 1.2E-05 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
6.SB-05 1.2E-07 1.lE-07 7.6E-06 
5.lB-04 6.SE-07 7.9E-07 6.0E-05 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

[cJ Calculated by summing the products of individual prey type concentrations and percent in diet with surface water and sediment exposures, multiplying by the exposure duration,SFF and ingestion rate, 
and dividing by bodyweight (fable 9-27). 
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Table 0-2:7 
Exposure Parameters and Assumptions for Semi-Aquatic Receptors 
Arca2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Muskrat (Small herb. mammal) 

M,11lard (Small J_ierb. bird) 

Raccoon (Predatory mammal) 

Great blue l1eron (Piscivorous bird) 

NOTES: 

10% 

1% 

91% 

98% 

80% 

91% 

0% 

0% 

[ d] Documentation of exposure parameters presented in: Appendix 0, Table 0-1.1 

[ e] ED = Exposure Duration (Percentage of year receptor is expected to be found at study area) 

{(] SFF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)) 

lsimAREA: 0.7 l\'ci1'~ l 

15-Mar-2000 

10% 0.2 1 1.00E+00 0.084 0.12 1.27 

2% 235 1 2.98B-03 0.063 0.064 1.134 

9% 385 1 1.82E-03 0.214 0.344 3.99 

2% 1.5 0.5 4.67E-01 0.401 0.101 2.23 
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TableO-~.$ 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Iugestion of Average Exposure Concentrations of CPCsin Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial InvestigationReport, AOC 57 
Devens, Massachusetts 

Aluminum 

Arsenic 
Barium 

Cadmium 

Chromium 

Coball 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Vanadium 

Zinc 

4,4'-DDD 

4.4'-DDE 

4,4'-DDT 

Aroclor -1260 

Dieldrin 

Bcnzo[k]fiuoranthcne 

Bis(2 -e thylhexyl )P hthala te 

Fluoranthene 

Phenanthrene 

Pyrene 

1,2-Dichloroethylenes (cis and trans) 

Acetone 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorofl u orp metha~e 

15-Mar-JOOO 

1.2E+04 

7.0B+Ol 

7.0B+Ol 

Not a CP1 

2.3E+Ol 

1.5E+Ol 

4.7E+01 

1.7E+02 

1.2E+03 

8.lE-02 

2.9E+Ol 

2.3B+OO 

Not a CPr 

2.1E+02 

1.5E-Ol 

5.6E-02 

4.0E-02 

6.9E-02 

9.6E-03 

5.SE-01 

Not a CP1 

2.2E+OO 

8.0E-01 

2.3E+OO 

Not a CP1 

8.0B-02 

2.2E-02 

1.0E-02 

5.0E-03 

1.3E-02 

2.6E+OO <300 

5.lE-02 <300 

1.6E-01 <300 

5.8B-03 3.2E+02 

8.SE-03 <300 

Not a CP NA 
7.SE-02 3.4E+02 

2.4E-Ol <300 

2.4B-Ol 1.7B+03 

1.4E-04 6.3E+04 

Not a CP NA 
1.5E-03 <300 

1.7B-02 <300 

1.8E-01 <300 

Not a CP NA 
Not a CP NA 
Not a CP NA 
Not a CP NA 
Not a CP NA 
Not a CP NA 
4.8B-03 3.1E+02 

Not a CP NA 
2.SE-04 3.2E+02 

Not a CP NA 
3.lE-03 NA 

Not a CP NA 
1.8E-03 NA 
1.lE-03 NA 
3.4E-04 NA 

Nata CP NA 

7.SB-02 8.7E+02 6.0B-03 8.7E+02 8.7B+02 

6.6B-03 4.6E-01 3.0B-01 4.6B-Ol 4.6E-01 

7.5E-03 5.2E-01 2.5B-02 5.2E-01 5.2B-01 

NA 1.8E+OO NA 1.8E+OO 1.8B+OO 

1.6E-01 3.7B+OO 6.3B-03 3.7E+OO 3,7E+OO 

1.0B+OO l.SB+Ol 9.3E-03 1.SE+Ol 1.5E+Ol 

].6E-01 2.5E+Ol 6.0E-02 2.SB+Dl 2.5E+01 

7.SE-02 1.4B+01 5.6B-02 l.4B+Ol 1.4E+Dl 

2.0E-02 4.0B+02 1.3B-01 4.0E+02 4.0E+02 

1.7E+Ol 8.9B+OO 2.4B-01 8.9B+OO 6.9E+OO 

2.3E-01 6.7E+OO 1.4E-02 6.7B+OO 6.7E+OO 

7.6E-01 1.7E+00 1.6B-01 1.7E+OO 1.7E+OO 

NA O.OE+OO NA O.OB+OO O.OE+OO 

1.BB+OO 3.7E+02 9.2B-01 3.7E+02 3.7E+02 

NA NA 1.0B-02 O.OE+OO [b] 5.5B-02 [b 

NA NA 1.0B-02 4.lB-03 [bj 5.3B-02 [b 

2.lE+OO 8.4E-02 1.0E-02 8.4E-02 8.4E-02 

NA NA l.2B-01 7.3E-02 [b] l.SE-01 (b 

NA NA 1.7E-02 O.OB+OO [b] 2.2E-03 [b 

5.0E-02 2.9B-02 4.9B-02 2.9E-02 2.9E-02 

5.0B-02 1.5E+OO 7.6E-03 1.SB+OO l.SE+OO 

5.0E-02 1.lE-01 4.9E-02 1.lB-01 1.lE-01 

5.0E-02 9.lB-02 4.9E-02 9.lE-02 9.lE-02 

5.0E-02 1.lE-01 4.9B-02 1.lE-01 1.lB-01 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
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Table0-2.8 
Estimated Chronic Exposure to Semi-Aquatic Receptors frcm Ingestion of Average Exposure Concentrations of CPCsin Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial InvestigationReport, AOC 57 
Devens, Massachusetts 

1,4-Dichlorobenzcne 

Benzo(b)fluoranthene 

Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 

Chlorobenzene 

Chloroform 

Trichloroethylene 
Xylene 

NA 
Not a CP1 Not a CP NA 
Not a CP1 Not a CP NA 
4.7B-01 Not a CP NA 
Not a CP• Not a CP NA 
Not a CP• Not a CP NA 
Not a CPc 3.4B-04 NA 
Not a CP1 Not a CP NA 
Not a CPc 3.0E-04 NA 
4.2B-03 6.SB-04 NA 
Not a CP1 Not a CP NA 

5.0E-02 O.OB+OO 7.3B-02 O.OB+OO 0.0E+00 
5.0E-02 O.OB +oo 7 .3B-02 0.0E+00 0.0E+0D 

5.0B-02 O.OB+OO 2.5E-02 0.0B+00 0.0E+00 
5.0B-02 2.4E-02 2.5B-02 2.4E-02 2.4E-02 
S.0B-02 o.oE +oo 2.sE-02 0.0E+00 0.0B+00 

NA 0.0B+00 NA NA NA 
NA 0.0E+00 NA NA NA 
NA 0.0B+00 NA NA NA 
NA 0.0B+DO NA NA NA 
NA 0.0E+00 NA NA NA 
NA O.OB+OO NA NA NA 

[a] Bioaccunrnlation data presented in: Appendix 0, Tables 0-1.2 and 0-1.3 BAFs are multiplied by sediment concentrations and BCFs are multiplied by the 

surface water concentrations; BCFs <300 v.-<ere not used as per USEPA (1989). The aquatic organism tissue level is equal to the greater of the two products. 

[bJ Measured crayfish and fish tissue concentrations (provided in Table 0-1.3). 
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Table 0-2:8 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of Average Exposure Concentrations of CPCs in Food, Unfiltered Surface \Vater, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Vanadium 

Zinc 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1260 

Dieldrin 

Benzo[k)Ouoranthene 

Bis(2-ethylhexyl)phthalate 

Fluoranthene 

Phenanthrenc 

Pyrene 

1,2-Diehloroethyienes (cis and trans) 

Acetone 

Methylene chloride 
Tetrachloroethy!ene 

Toluene 
Triehlorofluoromethane 

15-Mar-2000 

8.6E+Ol 5.lE-02 1.8E-01 4.6E+Ol 

1.6E+OO 3.6E-03 6.7E-04 7.9B-02 
5.7E-01 5.4E-04 6.8B-04 8,2B-02 

l.3E-02 4.0E-06 1.6B-04 7.6B-02 
1.9B-01 1.lB-04 5.3E-04 1.7B-01 

2.lE-01 9.7B-05 1.SE-03 6.3E-01 
6,3E-01 6.6B-04 2.7E-03 1.1E+OO 

1.SB+OO 2.2B-03 2.SE-03 7.lE-01 

1.9B+Ol 3.0B-02 4.6B-02 1.8B+Ol 
6.1B-02 1.SB-05 7.9B-04 3.7E-Ol 
2.6E-01 1.7E-04 8.5B-04 3.0B-01 
4.6E-02 7.0B-05 1.8B-04 7.4E-02 
1.6B-03 2.8B-06 2.68-06 1.SE-04 

1.4E+01 3.2B-02 3.5B-02 l.5E+01 
1.1B-03 7.2E-07 1.3E-06 2.4E-03 
4.0B-04 2.SE-07 8.6B-07 2.2B-03 

8.4E-04 3.3B-07 7.SE-06 3.SE-03 

9.0B-04 1.6E-06 7.lE-06 6.4E-03 

7.2B-05 5.8B-08 8.4E-08 9.7E-05 
5.5B-03 6.6B-06 7.7E-06 1.7E-03 

1.0E-02 3.3B-06 1.3B-04 6.1B-02 

2.1B-02 2.SE-05 2.9E-05 6.3B-03 

8.0B-03 9.2E-06 15B-05 4.4E-03 
2.2E-02 2.6E-05 3.0B-05 6.6B-03 

2.9E-04 5.2B-07 4.9E-07 3.3E-05 

5.3B-04 2.7B-07 7.lE-07 6.7B-05 

3.lE-04 3.7E-07 4.7B-07 3.7B-05 
1.7B-04 2.2E-07 2.6E-07 2.0B-05 
6.6B-05 7.4E-08 9.8B-08 7.8E-06 
8.6B-OS 4.3B-08 1.1B-07 l.lB-05 
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Table 0-2.8 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of Average Exposure Concentrations of CPCsin Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachus~tts 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzo(b)fluoranthene 

Chl)'iene 
Naphthalene 
Benzene 

Carbon disulfide 
Chlorobenzene 

Chloroform 
Trichloroethylene 

Xylene 

0.0B+00 0.0E+00 0.0E+00 0.0E+00 
0.0E+00 0.0E+00 0.0B+00 0.0E+00 
0.0B+00 0.0E+00 0.0B+00 0.0E+00 
3.9E-03 1.6E-06 6.2E-06 1.4E-03 
0.0E+00 0.0E+00 0.0E+00 0.0E+00 
0.0E+00 0,0E+00 0.0E+00 0.0E+00 
3.3B-05 5.SE-08 5.4E-08 3.6E-06 
0.0B+00 0.0E+00 0.0E+00 0.0E+00 
2.9B-05 5.lE-08 4.7B-08 3.2B-06 
8.9E-05 1.2B-07 1.4E-07 1.0B-05 
0.0E+00 0.0E+00 0.0E+00 0.0E+00 

[c] Calculated by summing the products of individual prey type concentrations and percent in diet with surface water and sediment exposures, multipl}ing by the exposure duration, SFF and ingestion rate, 

and dividing by bodyweight (fable 9-27). 
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Table 0---'2.8 
Exposure Parameters and Assumptions for Semi-Aquatic Receptors 
Area2 

Remedial :(nvestigation Report, AOC 57 
Devens, Massachusetts 

Muskrat (Small herb. mammal) 

Mallard (Herb. bird) 
Raccoon (Predatory mammal) 

Great blue licron (Piscivorous bird) 

NOTES: 

10% 

1% 

91% 

98.fo 

80% 

97% 

0% 

0% 

[ d] Documentation of exposure parameters presented in: Appendix 0, Table O-1.l 

( e] ED = Exposure Duration (Percentage of year receptor is expected to be found at study area) 

[f] SFF = Site Foraging Frequency (calculaled by dividing site area by receptor home range (cannot exceed 1.0)) 

l_~tiE)IEEA;• •• 0.7 ] 

15-Mar-2000 

10% 0.2 1 1,00E+0D 0,084 0,12 1.27 
2% 235 1 2.9SB-03 0.063 0.064 1.134 
9% 385 1 1.82E-03 0.214 0.344 3.99 
2% 15 0.5 4.67B-0l 0.401 0.101 2.23 
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Table O~z.9 
Estimated ,Chronic Exposure to Semi-Aquatic Receptors from Ingestion of RME Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, M~ssachusetts 

EXPOSURE CONCENTRATION DATA 

}•••\·{.{ s~l~}) s;4;1;~. 
•• • qpi,i¢BN'll½'l'JON J;QN:~110N: ·•.• 

R'tv11i••··•····· 

Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Cooalt 
Copper 
Lead 
Manganese 

Mercury 

Nickel 
Selenium 

Vanadium 

Zinc 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1260 

Dicldrin 
Benzo[k]fluoranthene 
Bis(2-ethylh""J'l)phthalate 
Fluoranthene 
Phenanthrene 

Pyrene 
1,2-Dichloroethylenes (cis an 
Acetone 

Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichlorofluoromethane 

15-Mar-2000 

',ni,M~) (m 

1.6E+04 
2.2E+02 
1.6E+02 
NotaCP< 
4.9E+0l 
2.6E+Ol 
2.0E+02 
4.IE+02 
3.9E+03 
3.6E-0! 
4.3E+0! 
7.7E+OO 
Nata CF( 

4.7E+02 
4.4E-0! 
1.6E-0! 
7.6E-02 

3.0E-01 
4.6E-02 
3.0E+OO 
Not a CF( 

6.0E+OO 
3.0E+OO 
6.0E+OO 
Nata C:Pt 

3.IE-01 
1.5E-0! 
7.SE-02 
2.0E-02 
7.6E-02 

NotaCP, 

8.9E-03 
4.3E-02 

NotaCP1 

NotaCP1 

NotaCP, 

NotaCP1 

2.3E-03 
4.8E-01 

NotaCP1 

NotaCP, 
NotaCP1 

NotaCP, 
2.4E-02 

NotaCP 
5.2E-04 

NotaCP· 

2.6E-02 
Not a CP1 

4.IE-03 
!.8E-03 
1.IE-03 

NotaCP1 

ESTIMATED TISSUE IBVELS IN PRIMARY PREY ITEMS 

liiiii~ ••;i::~i:}i~1:}.;\;i{>.111: ll'.11i!i\. 
BCFJaJ·;. BAR(aJ• ••• (nig/t&) •• )l,i'\Efa] (mtfkg). • 7. (mg/Jig)• 

NA 7.5E-02 1.2E+03 6.0E-03 1.2E+03 1.2E+03 
<300 6.6E-03 1.5E+OO 3.0E-01 1.5E+OO 1.5E+OO 
<300 7.SE-03 1.2E+OO 2.SE-02 1.2E+OO 1.2E+OO 

NA NA 0.0E+OO NA 0.0E+OO 0.0E+OO 
NA l.6E-0! 7.8E+OO 6.3E-03 7.8E+OO 7.8E+OO 
NA !.OE+OO 2.6E+0l 9.3E-03 2.6E+0! 2.6E+0! 
NA !.6E-0! 3.2E+0! 6.0E-02 3.2E+0! 3.2E+0l 

<300 7.SE-02 3.2E+0l 5.6E-02 3.2E+0! 3.2E+0l 
1.7E+03 2.0E-02 8.0E+02 UE-01 8.0E+02 8.0E+02 

NA !.7E+0l 6.IE+OO 2.4E-0l 6.!E+OO 6.!E+OO 
NA 2.3E-01 9.9E+OO !.4E-02 9.9E+OO 9.9E+OO 
NA 7.6E-01 5.9E+OO 1.6E-01 5.9E+OO 5.9E+OO 
NA NA 0.0E+OO NA 0.0E+OO 0.0E+OO 

<300 1.8E+OO 8.4E+02 9.2E-0! 8.4E+02 8.4E+02 
NA NA NA l.0E-02 0.0E+OO [b J 5.SE-02 [b] 
NA NA NA l.0E-02 4.IE-03 [b] 5.3E-02 [b] 
NA 2.!E+OO 1.6E-01 !.OE-02 1.6E-0! 1.6E-0! 
NA NA NA 1.2E-0l 7.3E-02 [b] 1.SE-01 [b] 
NA NA NA 1.?E-02 0.0E+OO [b] 2.2E-03 [b] 
NA 5.0E-02 1.SE-01 4.9E-02 1.5E-0! l.5E-0! 

3.!E+02 5.0E-02 7.4E+OO 7.6E-03 7.4E+OO 7.4E+OO 
NA 5.0E-02 3.0E-01 4.9E-02 3.0E-01 3.0E-01 

3.2E+02 5.0E-02 l.7E-0! 4.9E-02 1.7E-0! 1.?E-01 
NA 5.0E-02 3.0E-01 4.9E-02 3.0E-01 3.0E-01 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
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Table 0-2.9 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of RME Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,4-Dichlorobenzene NotaCPt 
Bemo(b )fluoranthene NotaCP( 
Chrysene 1.2E+OO 
Naphthalene NotaCPt 
Benzene NotaCPt 
Carbon disulfide NotaCPt 
Chlorobenzene NotaCPt 
Chloroform NotaCP.: 
Trichloroethylene 2.7E-02 
Xylene Not a CF( 

Not a CP 
Nata CP 
NotaCP 
NotaCP 
NotaCP 
1.lE-03 

NotaCP 
7.2E-04 
3.5E-03 

Not a CP 

NA 5.0E-02 0.0E+OO 7.3E-02 0.0E+OO 0.0E+OO 
NA 5.0E-02 0.0E+OO 7.3E-02 0.0E+OO 0.0E+OO 
NA 5.0E-02 0.0E+OO 2.5E-02 0.0E+OO 0.0E+OO 
NA 5.0E-02 6.0E-02 2.5E-02 6.0E-02 6.0E-02 
NA 5.0E-02 0.0E+OO 2.5E-02 0.0E+OO 0.0E+OO 
NA NA 0.0E+OO NA NA NA 
NA NA 0.0E+OO NA NA NA 
NA NA 0.0E+OO NA NA NA 
NA NA 0.0E+OO NA NA NA 
NA NA 0.0E+OO NA NA NA 
NA NA 0.0E+OO NA NA NA 

[a] Bioaccumulation data presented in: Appendix 0, Tables 0-12 and 0-1.3 BAFs are multi plied by sediment concentrations andBCFs are multiplic.d by the 
surface water concentrations; BCFs <300 were not used as per USEPA (1989). The aquatic organism tissue level is equal to the greater of the two products. 

[b] Measured crayfish and fish tissue concentrations (provided in Table 0-1.3). 
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Table 0...:2.9 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion ofRME Exposure Concentrations of CPCsin Food, Filtered Surface Water, and Secliment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 1.2E+02 

Arsenic 5.0B+00 

Barium 1.3E+OD 

Cadmium 0.0B+00 

Chromium 3.9E-01 

Cobalt 3.SB-01 

Copper 2.2E+00 

Lead 4.lB+00 

Manganese 5.9B+Ol 

Mercury 4.7B-02 

Nickel 3.SE-01 

Selenium 1.SB-01 

Vanadium 0.0B+00 

Zinc 3.lB+Ol 

4,4'-DDD 3.lE-03 

4,4'-DDE 1.ZE-03 

4,4'-DDT 1.6E-03 

Aroclor-1260 3.9E-03 

Dieldrin 3.SB-04 

Benzo[k]fluoranthene 2.9B-02 

Bis(2-ethylhexyl)phthalate 5.lE-02 

Fluoranthene 5.7E-02 

Phenanthrene 2.9E-02 

Pyrene 5.7E-02 

1,2-Dichloroethylenes (cis an 2.SB-03 

Acetone 2.lE-03 

Methylene chloride 1.4E-03 

Tetrachloroothylene 6.9B-04 

Toluene 2.4E-04 

TrichloroO.uoromethane 5.0E-04 

15-Mar-2000 

7.0B-02 2.SB-01 6.2B+Ol 

1.lE-02 2.lB-03 2.4B-01 

1.2E-03 1.SB-03 1.SE-01 

0.0B+00 0.0E+00 0.0E+00 

2.2E-04 1.lB-03 3.6B-01 

1.7E-04 2.SB-03 l.lE+OO 

2.7E-03 4.6B-03 1.SE+00 

5.lE-03 6.4E-03 1.7B+00 

9.7E-02 1.lB-01 3.6B+Ol 

2.SB-05 5.SB-04 2.SE-01 

2.5B-04 1.3E-03 4.4E-D1 

2.3B-04 5.9B-04 2.SE-01 

0.0E+00 0.0E+00 0.0E+00 

7.2B-02 7.9B-02 3.SE+Dl 

2.2E-06 3.9B-06 2.6E-03 

8.0B-07 1.SE-06 2.3E-03 

6.4E-07 I.SE-OS 6.6E-03 

6.SE-06 9.lE-06 6.6E-03 

2.8E-07 4.0B-07 1.3B-04 

3.4E-05 4.0B-05 8.7E-03 

1.6E-05 6.6B-04 3.lE-01 

6.SB-05 7.9B-05 1.7E-02 

3.4B-05 4.lE-05 9.SB-03 

6.SE-05 7.9E-05 1.7E-02 

4.4E-06 4.lE-06 2.7E-04 

1.0E-06 2.7B-06 2.6E-04 

1.2E-06 2.0B-06 1.7E-04 

5.6E-07 9.7E-07 8.4E-05 

2.SE-07 3.SB-01 2.8E-05 

2.SE-07 6.7B-07 6.4E-05 
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Table0-2.9 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion ofRME Exposure Concentrations of CPCs:in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichlorobenzene O.OB+OO 

1,4-Dichlorobenzene O.OE+OO 

Bem!:o(b)fluoranthene 0.0B+00 

Chrysene 9.9E-03 

Naphthalene O.OB+OO 

Benzene 0.0E+00 

Carbon disulfide 1.0B-04 

Chlorobenzene O.OB+OO 

Chloroform 6.SE-05 

Trichloroethylene 5.lE-04 

Xylene 0.0B+oo 

0.0E+00 0.OE+00 O.OE+OO 

0.0E+00 O.OB+OO O.OB+OO 
0.0E+00 0.0E+00 O.OB+OO 
4.lE-06 1.6B-05 3.5B-03 

O.OE+OO 0.0E+00 O.OB+OO 
O.OE+OO O.OE+OO O.OB+OD 
1.6B-07 l.7E-07 1.2E-05 
0.0E+00 0.0B+00 O.OB+OO 
1.2E-07 l.lE-07 7.6E-06 
6.SE-07 7.9B-07 6.0E-05 

0.0B+00 O.OE+OO O.OB+OO 

[c) Calculated by summing the products of individual prey type concentrations and percent in diet with surface water and sediment exposures, multiplying by the exposure duration, SPF and ingestion rate, 
and dividing by body weight (Table 9-27). 
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Tab!eO-:d 
Expo':1"e Parameters and Assumptions for Semi-Aquatic Receptors 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Muskrat (Small herb. mammal) 

Mallard (Herb. bird) 

Raccoon (Predatory mammal) 

Great blue lieron (Piscivorous bird) 

NOTES: 

10% 

1% 

91% 

98% 

60% 

97% 

0% 

0% 

(d] Documentation of exposure parameters presented in: Appendix O, Table 0-1.1 

[e]BD = Exposure Duration (percentage of year receptor is expected to be found at study area) 

[f] SFF = Sile Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)) 

[@ril::kitl3_AJ-'··"' 0.7 acres_ l 

15-Mar-2000 

10% 0.2 1 1.00B+OO 0.084 0.12 1.27 

2% 235 1 2.98E-03 0.063 0.064 1.134 

9% 385 1 l.82E-03 0.214 0.344 3.99 

2% 1.5 0.5 4.67E-Ol 0.401 0.101 2.23 
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Table O-"C<.10 
Estimated Chronic Exposure to Semi-Aquatic Receptors frcm Ingestion of Average Exposure Concentrations of CPCsin Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 

Barium 

Cadmium 

Chromium 4
• 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Vanadium 

Zinc 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1260 

Dieldrin 

Benzo[k]fluoranthene 

Bis (2-e thylhexyl )p hthala te 

Fluoranthene 

Phenanthrene 

Pyrenc 

l,2-Dichloroethylenes (cis and trans) 

Acetone 

Methylene chloride 

Tetrachlorocthylcne 

Toluene 

Trichlorofluoromethane 

15-Mar-2000 

7.0B+Ol 

7.0B+Ol 

Not a CPr 

2,3E+01 

1.SE+Ol 

4.7B+Ol 

1.7E+02 

1.2B+03 

6.lB-02 

2.9E+01 

2.3E+OO 

Not a CPc 

2.1E+02 

1.IB-01 

5.6B-02 

4.0B-02 

6.9B-02 

9.6B-03 

5.SB-01 

Not a CP1 

2.2E+OO 

8.0B-01 

2.3E+OO 

Not a CP1 

8.0B-02 

2.2E-02 

1.0B-02 

5.0B-03 

1.3E-02 

NA 
4.4E-03 <300 

2.2E-02 <300 

Nola CP NA 
Not a CP NA 
Not a CP NA 

Not a CP NA 
5.8E-03 <300 

2.0E-01 1.7B+03 

Not a CP NA 

Not a CP NA 
Not a CP NA 
Not a CP NA 
2.2E-02 <300 

Not a CP NA 
Not a CP NA 
Not a CP NA 
Not a CP NA 
Not a CP NA 
Not a CP NA 
4.SE-03 3.1B+02 

Not a CP NA 
2.8E-04 3,2E+02 

Not a CP NA 
3.lE-03 NA 

Not a CP NA 
1.8E-03 NA 
1.lB-03 NA 
3.4B-04 NA 

Not a CP NA 

7.5B-02 8.7E+02 6.0E-03 8.7B+02 8.7B+02 

6.6E-03 4.6E-01 3.0E-01 4,6B-Ol 4.6E-Ol 

7.5B-03 5.2B-01 2.5E-02 5.2B-01 5.2E-01 

NA 0.0E+00 NA 0.0E+00 0.0E+00 

l.6E-01 3.7B+OO 6.3B-03 3.7E+00 3.7E+OO 

1.0B+00 l.5E+Ol 9.3B-03 l.5E+Ol 1.5E+01 

l.6E-01 7.SE+OO 6.0B-02 7.5B+OO 7.5B+OO 

7.BB-02 l.4B+Ol 5.6B-02 1.4B+Ol 1.4B+01 

2.0E-02 3.3B+02 1.3B-01 3.3B+02 3.SB+02 

1.7B+Ol 1.4E+OO 2.4B-01 1.4E+OO 1.4E+OO 

2.3E-01 6.7E+OO 1.4E-02 6,7E+OO 6.7E+OO 

7.6E-01 1.7B+OO 1.6B-01 1.7B+OO 1.7B+OO 

NA O.OB+OO NA O.OE+OO O.OB+OO 

1.8E+OO 3.7E+02 9.2B-01 3.7B+02 3.7B+02 

NA NA 1.0E-02 O.OB+OO [b) 5.SB-02 [b 

NA NA 1.0E-02 4.lB-03 [b) 5.3B-02 [b 

2.1E+OO 8.4E-02 1.0E-02 8.4B-02 6.4E-02 

NA NA 1.2E-01 7.3B-02 [b] 1.SB-01 [b 

NA NA 1.7B-02 O.OB+OO [b] 2.2E-03 [b 

5.0E-02 2.9E-02 4.9B-02 2.9E-02 2.9E-02 

5.0E-02 1.5B+OO 7.6E-03 1.5B+OO 1.5E+OO 

5.0B-02 1.1B-01 4.9B-02 1.lE-01 1.lE-01 

5.0E-02 9.lE-02 4.9B-02 9.lE-02 9.lB-02 

5.0B-02 1.lE-01 4.9E-02 1.lE-01 1.lE-01 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

A2SWSDFA.wkl 



TableO-2.10 
Estimated Chronic Exposure to Semi-Aquatic Receptors frcm Ingestion of Average Exposure Concentrations of CPCsin Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzo(b)fluoranthene 
Chrysene 

Naphthalene 

Benzene 
Carbon disulfide 

Chlorobenzene 

Chloroform 

Trichloroothylene 
Xylene 

Not a CPc Not a CP NA 
Not a CPc Not a CP NA 
Not a CPI Not a CP NA 
4.?E-01 Not a CP NA 
Not a CP1 Not a CP NA 
Not a CPr Nata CP NA 
Not a CP1 3.4B-04 NA 
Not a CPI Not a CP NA 
Not a CP1 3.0E-04 NA 
4.2E-03 6.5E-04 NA 
Not a CP1 Not a CP NA 

5.0E-02 0.0B+00 7.3E-02 O.OB+OO O.OE+OO 

5.0E-02 0.0B+00 7.3B-02 0.0B+00 0,0B+00 

5.0B-02 0.0B+00 2.5B-02 O.OE+OO O.OE+OO 

5.0E-02 2.4B-02 2.5E-02 2.4B-02 2.4E-02 
5.0E-02 0.0E+00 2.5E-02 0.0E+00 O.OB+OO 

NA O.OE+OO NA NA NA 
NA O.OB+OO NA NA NA 
NA O.OE+OO NA NA NA 
NA O.OE+OO NA NA NA 
NA 0.0B+00 NA NA NA 
NA O.OE+OO NA NA NA 

[a] Bioaeeumulation data presented in: Appendix 0, Tables 0-1.2 and 0-1.3 BAFs are multiplied by sediment concentrations and BCFs are multiplied by the 
surface water concentrations; BCFs <300 were not used as: per USEPA (1989). The aquatic organism tissue level is equal to the greater of the two products. 

[b] Measured crayfish and fish tissue concentrations (provided in Table 0-1.3). 
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Table O-----.1.0 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of Average Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Vanadium 

Zinc 

4,4'-DDD 

4,4'-DDE 

4.4"-DDT 

Aroclor-1260 

Dieldrin 

Benzo[k)fluoranthene 

Bis(2-cthylhexyl)phthalate 

Fluoranthenc 

Phenanthrene 

Pyrene 

1,2-Dichloroethylenes (cis and trans) 

Acetone 

Methylene chloride 
Telrachloroethylene 

Toluene 

Trichlorofluoromethane 

15-Mar-2000 

8.6B+01 5.1B-02 1.8E-01 4.6E+01 

1.6B+OO 3,6E-03 6.6E-04 7.8E-02 

5.6B-01 5.2E-04 6.6E-04 8.0E-02 

O.OE+OO 0.0E+OO O.OE+OO O.OE+OO 
l.9B-Ol 1.1E-04 5.3B-04 1.7E-01 

2.1B-01 9.7E-05 l.5B-03 6.3E-Ol 
5.1E-Ol 6.2B-04 1.lE-03 3.SE-01 

l.8E+OO 2.2B-03 2.7B-03 7.1E-01 

I.8B+Ol 3.0E-02 4.0B-02 1.4E+Ol 
l.1E-02 5.7B-06 1.2B-04 5.7E-02 

2.6E-01 1.7B-04 8.SE-04 3.0B-01 
4.6E-02 7.0E-05 1.BB-04 7.4E-02 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

1.4E+Ol 3.2E-02 3.5E-02 1.5E+Ol 

l.lB-03 7.2E-07 1.3E-06 2.4B-03 
4.0E-04 2.8E-07 8.6B-07 2.2B-03 

8.4B-04 3.3E-07 7.8B-06 3.5E-03 
9.0E-04 1.6B-06 7.IE-06 6.4E-03 

7.2E-05 5.BE-08 8.4B-08 9.7E-05 
5.5E-03 6.6E-06 7.7E-06 1.7B-03 

1.0E-02 3.3B-06 1.3E-04 6.IB-02 

2.lB-02 2.SB-05 2.9B-05 6.3E-03 

8.0B-03 9.2B-06 1.5E-05 4.4B-03 
2.2E-02 2.6B-05 3.0E-05 6.6B-03 
2.9E-04 5.2B-07 4.9B-07 3.3E-05 

5.3E-04 2.7E-07 7.IE-07 6.7E-05 

3.1E-04 3.7B-07 4.7E-07 3.7E-05 
1.7B-04 2.2E-07 2.6E-07 2.0E-05 
6.6E-05 7.4E-08 9.8B-08 7.8B-06 
8.GB-05 4.3E-08 1.1E_-:-Q7 1.lE-05 
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Table O -2. 10 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of Average Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area 2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,4-Dichlorobenzene 

Benzo(b)fluoranthene 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 

Chlorobenzene 
Chloroform 
Trichloroethylene 
Xylene 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0B+00 0.0E+00 
3,9B-03 1.6E-06 6.2E-06 l.4E-03 
O.OB+OO O.OE+OO O.OE+OO O.OE+OO 
O.OB+OO O.OE+OO O.OE+OO 0.0E+00 
3.3E-05 5.8B-08 5.4E-08 3.6E-06 
O.OE+OO O.OB+OO 0.0B+00 0.0B+00 
2.9E-05 5,lB-08 4.7B-08 3.2E-06 
8.9E-05 1.2B-07 1.4E-07 1.0B-05 
0.0B+00 O.OE+OO O.OE+OO O.OE+OO 

[c] Calculated by summing the products ofindividualprey type concentrations and percent in diet with surface water and sediment exposures, multipl}ing by the exposure duration, SPF and ingestion rate, 

and dividing by bodyweight (Table 9-27). 
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Table 0-2.10 
Exposure Parameters and Assumptions for Semi-Aquatic Receptors 
Area2 

Remedial l.nvestigation Report, AOC 57 
Devens, MasSachusetts 

Muskrat (Small herb. mammal) 
Mallard (Herb. bird) 

Raccoon (Predatory mammal) 

Great blue J1ero11 (Piscivorous bird) 

NOTES: 

10% 

1% 

91% 

98% 

80% 

97% 

0% 

0% 

[d] Documenlation of exposure parameters presented in: Appendix 0, Table 0-1.1 

[e] ED ""Exposure Duration (percentage of year receptor is expected to be found at study area) 

[f] SFF = Sile Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)) 

I sfre A!!I!A, ' 0.71li::~. 

15-Mar-2000 

10% 0.2 1 1.00B+00 0.084 0.12 1.27 
2% 235 1 2.98E-03 0.063 0,064 1.134 
9% 385 1 1.82B-03 0.214 0.344 3.99 
2% 1.5 0.5 4.67E-01 0.401 0.101 2.23 
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Table 0-·--11 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of RMB Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Arca3 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

EXPOSURE CONCENTRATION DATA 

Arsenic 

Barium 

Copper 

Lead 

Selenium 

Zinc 

4,4'-DDD 

Aroclor-1260 

Benzo{ k ]flu oran thene 

Fluoranthene 

Phcnanthrcne 

Pyrene 

Acetone 

Toluene 

1,2-Dichlorobcnzcne 

1,4-Dichlorobenzene 

Benzo(b)lluoranthene 
Chrysene 

Naphthalene 

Benzene 
Carbon disulfide 

Chlorobenzene 
Xylene 

Antimony 

Not a CP 

Not a CP 

Not a CP 

Not a CP 

Not aCP 

Not a CP 

1.5E-01 

8.4B-01 

2.8E-Ol 

65E-01 

3.7E-01 

5.6B-01 

2.lE-01 

4.SE-03 

3.9B-0l 

1.0E+00 
4.9E-01 

3.4E-0l 

5.3E-01 

3.7E-02 

Not a CP 

1.9E-02 

1.lE-02 

Nol a CP 

. -:-: ;· -:-:: ::---:·. 

'" 
1.SB-01 

2.8E-01 

4.4E-02 

1.SB-01 

2.SB-03 

4.SE-01 

Not a CPC 

Not a CPC 

9.4E-04 

Nol aCP( 

Not a CPi 

Not a CPC 

Not a CPQ. 

1.6E-03 

Not aCP 

Nol aCP 

Not a CP 

Not a CP 

Not a CP 

Not a CP 

5.8B-04 

4.6E-03 

Not a CP<f 
5.6E-03 

<300 

<300 

3.4B+02 

<300 

<300 

<300 

NA 

NA 

NA 
NA 

3.2E+02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

<300 

6.6E-03 

7.5E-03 

1.6E-01 

7.SB-02 

7.6E-01 

1.8E+OO 

NA 

NA 
5.0B-02 

5.0E-02 

5.0E-02 

5.0E-02 

NA 
NA 

5.0B-02 

5.0E-02 

5.0E-02 

0.0B+OO 3.0E-01 

0.0B+OO 2.5E-02 

1.5B+Ol 6.0E-02 

O.OE+OO 5.6E-02 

O.OB+OO 1.6B-01 

O.OE+OO 9.2E-Ol 

NA l.OB-02 

NA 1.2E-01 

1.4E-02 4.9B-02 

3.3E-02 4.9E-02 

l.8B-02 4.9E-02 

2.8B-02 4.9B-02 

NA NA 

NA NA 

2.0B-02 7.3E-02 

5.0E-02 7.3E-02 

2.5E-02 2.5E-02 

5.0B-02 l.7B-02 2.5E-02 

5.0E-02 2.7B-02 2.5B-02 

NA 0,0E+OO NA 

NA O.OB+OO NA 

NA O.OE+OO NA 

NA 0.0B+OO NA 

NA 0.0B+OO 4.0E-02 

0.0E+OO 

O.OE+OO 

l.5B+Ol 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OD [b] 

7.3E-02 [b] 

1.4E-02 

3,3E-02 

l.8E-02 

2.8E-02 

NA 
NA 

2.0E-02 

5.0E-02 

2.SE-02 

l.7B-02 

2.7E-02 

NA 
NA 
NA 
NA 

O.OE+OO 

[a] Bioaccurnulation data presented in: Appendix 0, Tables 0-1.2 and 0-1.3 BAFs are multiplied by sediment concentrations and BCFs are multiplied by the 
surface water concentrations; BCFs <300 were not used as per USEP A (1989). The aquatic organism tissue level is equal to the greater of the two products, 

[bJ Measured crayfish and fish tissue concentrations (Provided in Table 0-1.3). 
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Table 0-2.11 
Estimated Chronic fuposure to Semi-Aquatic Receptors from Ingestion ofRME fuposure Concentrations of CPCsin Food, Unfiltered Snrface Water, and Sediment 
Area3 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 6.9B-06 

Barium 1.2E-05 

Copper 3.8E-04 

Lead 8.2E-06 

Selenium 1.lE-07 

Zinc 2.0B-05 

4,4'-DDD 3.SE-07 

Aroclor-1260 4.0E-06 

Benzo[kJfluoranthene 1.lE-06 

Fluoranthene 2.5B-06 

Phenanthrene 1.4E-D6 

Pyrene 2.lB-06 

Acetone 5.3E-07 

Toluene 8.4B-OS 

1,2-Dichlorobenzenc 1.SB-06 

1,4-Dichlorobenzene 3.SB-06 

Benzo (b )flu oran thene 1.SB-06 

Chrysene l.3E-06 

Naphthalene 2.0E-06 

Benzene 9.3E-08 

Carbon disulfide 2.6B-08 

Chlorobenzene 2.5E-07 

Xylene 2.SE-08 

Antimony 2.5B-07 

[c] Calculated by summing the products of individual prey type concentrations and percent in diet with surface water and sediment exposures, multiplying by the exposure duration, SPF and ingestion rate, 

and dividing by body weight (Table 9-27). 

15-Mar-2000 A2SWSDUM.wk1 



Table O-i.11 
Exposure Parameters and Assumptions for Semi-Aquatic Receptors 
Area3 

Remedial lnv!'stigationReport, AOC 57 
Devens, Massachusetts 

Raccoo11 (Predatory mammal) 

NOTES: 

91% 0% 

(dJ Documentation of exposure parameters presented in: Appendix O, Table 0-1.1 

[e] ED = Exposure Duration (percentage of year receptor is expected to be found at study area) 

[f] SPF= Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)) 

[:Sltif'A)t~:Af··'··. 0.2 ~ci~f J 

15-Mar-2000 

9% 385 1 5.19E-04 0.214 0.344 3,99 

1 A2SWSDUM.wkl 



Table 0-2.12 
Risk from ):'otential Lethal or Subletha! Effects for Terrestrial Receptors from RME Concentrations of CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial investigation Report, AOC 57 
Devens, Mat,;achusetts 

Arsenic 
Cobalt 

Copper 
Manganese 
Nickel 
Selenium 
4,4'-DDE 
4,4'-DDT 
2-Methylnaphthalene 

Bis(2-etl,ylhexyl)phthalate 
Dibenzofuran 
Fluoranthene 
Naphthalene 
Phenanthrene 

Pyrene 

Chlorofonn 
Ethylbenzene 
Tetrachloroethylenc 
Toluene 
Trichlorofluoromethane 
Xylenes 

SUMMARY HAZARD INDEX 

7.3E-01 5.8E-0l 1.3E+OO 
l.lE-01 4.2E+OO 2.?E-02 

l.4E+OO l.0E+02 l.4E-02 
3.9E+OO 4.5E+0l 8.6E-02 
2.0E-01 1.3E+0l l.5E-02 
1.lE-02 2.0E-01 5.6E-02 
4.BE-04 2.0E-01 2.4E-03 
2.?E-04 2.0E-01 1.4E-03 
3.6E-03 1.0E+0l 3.6E-04 
l.0E-02 3.5E+0l 3.0E-04 
1.IE-03 1.3E+0l 8.5E-05 
2.5E-03 1.0E+0l 2.5E-04 
3.5E-03 3.6E+0l 9.9E-05 
2.3E-03 l.0E+0l 2.3E-04 
3.3E-03 1.0E+0l 3.3E-04 
2.2E-06 l.6E+02 l.3E-08 
5.9E-06 2.9E+02 2.0E-08 
7.3E-06 l.0E+02 7.4E-08 
9.lE-06 7.6E+0l 1.2E-07 
4.ZE-05 3.5E+0l l.2E-06 
7.lE-05 5.0E+02 1.4E-07 

1.5E+OO 

6.lE-01 l.0E+OO 6.lE-01 2.4E-05 5.8E-01 
3.5E-01 4.2E+OO 8.3E-02 3.?E-05 4.2E+OO 
l.0E+OO 1.0E+02 l.0E-02 9.6E-05 l.0E+02 
7.0E+OO 4.5E+0l l.5E-01 2.BE-04 4.5E+0l 
6.0E-01 5.0E+0l 1.2E-02 4.IE-05 l.3E+0l 
3.4E-02 6.0E-01 5.6E-02 3.IE-06 2.0E-01 
1.4E-03 3.9E-01 3.6E-03 1.9E-07 1.2E+0l 
8.ZE-04 1.4E-01 5.SE-03 l.0E-07 l.2E+Ol 
6.?E-03 1.0E+0l 6.?E-04 3.3E-07 1.0E+0l 
3.5E-02 3.5E+0l l.0E-03 l.9E-06 3.5E+0l 
2.3E-03 1.3E+0l l.9E-04 1.ZE-07 1.3E+0l 
4.6E-03 l.0E+0l 4.6E-04 2.3E-07 l.0E+0l 
6.5E-03 3.6E+0l l.BE-04 3.3E-07 3.6E+0l 
4.3E-03 l.0E+0l 4.3E-04 2.ZE-07 l.0E+0l 
6.2E-03 1.0E+0l 6.ZE-04 3.IE-07 l.0E+0l 
9.5E-06 l.6E+02 5.SE-08 4.0E-10 1.6E+02 
2.6E-05 2.9E+02 8.BE-08 1.IE-09 2.9E+02 
3.2E-05 l.0E+02 3.2E-07 1.3E-09 l.0E+02 
4.0E-05 7.6E+0l 5.ZE-07 1.6E-09 7.6E+0l 
1.8E-04 3.5E+0l 5.ZE-06 7.6E-09 3.5E+0l 
3.lE-04 5.0E+02 6.ZE-07 1.3E-08 5.0E+0Z 

9.4E-01 

4.ZE-05 
8.8E-06 
9.6E-07 
6.3E-06 
3.ZE-06 
l.6E-05 

l.6E-08 
8.6E-09 
3.3E-08 
5.4E-08 
9.4E-09 
2.3E-08 
9.lE-09 
2.ZE-08 
3.IE-08 
2.4E-12 
3.?E-12 

1.3E-11 
2.2E-11 

2.2E-10 
2.6E-11 

7.7E-05 
PDE= Potential Dietary Exposure (mg,'kgBW/day) RTV = Reference Tcocicity Value (mg/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE byR1V) 

UPSSMAX.wkl 15-Mar-2000 



Table 0-2.12 
Risk from Potential Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 

Cobalt 

Copper 

Manganese 
Nickel 

Selenium 
4,4'-DDE 

4,4'-DDT 

2-Methylnaphthalene 

Bis(2-ethylhei.yl)phthalate 

Dibenzofuran 
Fluoranthene 
Naphthalene 
Phenanthrene 

Pyrcne 

Chlorofonn 

Ethylbenzene 
Tetrachloroethylene 
Toluene 
Trichloroiluoromethane 
Xylenes 

SUMMARY HAZARD INDEX 

• :: PDE--// 
9.0E-05 

!.9E-04 

5.6E-04 

!.5E-03 
1.8E-04 
!.2E-05 

!.6E-06 

9.9E-07 

1.SE-06 
1.2E-05 

6.5E-07 
1.3E-06 

1.8E-06 

1.2E-06 

1.7E-06 

2.6E-09 
6.9E-09 

8.7E-09 

1.lE-08 

4.9E-08 

8.4E-08 

PDE = Potential Dietary Exposure (mg/kgBW/day) 

UPSSMAls. 

··- t'/\'\? 

1.0E+OO 9.0E-05 
4.2E+OO 

1.0E+02 

4.5E+0l 
5.0E+0l 
6.0E-01 
3.9E-01 

1.4E-01 

1.0E+0l 
3.5E+0l 

1.3E+0l 

1.0E+0l 

3.6E+0l 

1.0E+0l 

1.0E+0l 
1.6E+02 
2.9E+02 

1.0E+02 

7.6E+0l 

3.5E+0l 

5.0E+02 

l 

4.5E-05 

5.6E-06 

3.3E-05 
3.6E-06 
2.lE-05 

4.2E-06 

7.lE-06 

1.8E-07 

3.3E-07 
5.2E-08 

1.3E-07 

4.9E-08 

1.2E-07 

1.7E-07 
1.6E-11 

2.4E-11 
8.7E-11 

1.4E-10 

1.4E-09 

1.7E-10 

2.lE-04 

RTV = Reference Toxicity Value (mg/kgBW/day) HQ -= Hazard Quotient ( calculated by dividing PDE by RTV) 

_5-Mar-2000 



Table 0-2.13 

Risk from Potential Lethal or Snblethal Effects for Terrestrial Receptors from Average Exposure Concentrations of CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 

Cobalt 
Copper 
Manganese 
Nickel 

Selenium 
4,4"-DDE 
4,4"-DDT 
2-Methylnaphthalene 

Bis(2-ethylhexyl)phthalate 
Dibenzofuran 
F1uoranthene 
Naphthalene 
Phenanthrerie 
Pyrene 
Chloroform 
Ethylbenzene 
Tetrachloroethylene 
Toluene 
Trichlorotluoromethane 
Xylenes 

SUMMARY HAZARD INDEX 
PDE = Potential Dietary Exposure (mg/kgBW/day) 

UPSSAVG.wkl 

5.IB-01 
7.0E-02 
9.?E-01 
2.3E+OO 
1.IB-01 
3.6E-03 
!.?E-04 
8.4E-05 
!.?E-03 
6.2E-03 
5.5E-04 
!.3E-03 
!.8E-03 
1.3E-03 
1.5E-03 
1.3E-06 
2.9E-06 
2.3E-06 
4.ZE-06 
1.8E-05 
1.6E-05 

5.8E-0! 8.?E-01 4.2E-0! 
4.2E+OO l.?E-02 2.IB-01 
!.0E+02 9.?E-03 7.0E-01 
4.5E+Ol 5.IB-02 4.1E+OO 
!.3E+0! 8.5E-03 3.3E-0! 
2.0E-01 l.8E-02 !.IB-02 
2.0E-01 8.4E-04 4.9E-04 
2.0E-01 4.2E-04 2.5E-04 
!.OE+0l !.?E-04 3.IB-03 
3.5E+0l !.BE-04 2.IB-02 
!.3E+Dl 4.4E-05 !.2E-03 
!.0E+0l !.3E-04 2.5E-03 
3.6E+Ol 4.9E-05 3.3E-03 
!.0E+0l 1.3E-04 2.3E-03 
1.0E+0l 1.5E-04 2.SE-03 
1.6E+02 7.9E-09 5.?E-06 
2.9E+02 !.0E-08 !.3E-05 
1.0E+02 2.3E-08 9.9E-06 
7.6E+0l 5.5E-08 1.8E-05 
3.5E+Ol 5.2E-07 8.0E-05 
5.0E+02 3.IB-08 6.9E-05 

9.8E-Dl 
RTV = Reference Toxicity Value (mg/kgBW/day) 

l.0E+OO 4.2E-0! 1.?E-05 5.8E-0! 2.9E-05 
4.2E+OO 5.IB-02 2.3E-05 4.2E+OO 5.4E-06 
l.0E+02 7.0E-03 6.?E-05 l.0E+02 6.?E-07 
4.5E+0! 9.IB-02 !.?E-04 4.5E+0! 3.?E-06 
5.0E+0l 6.6E-03 2.3E-05 !.3E+0l 1.?E-06 
6.0E-01 !.SE-02 !.0E-06 2.0E-01 5.0E-06 
3.9E-0! !.3E-03 6.6E-08 l.2E+0l 5.5E-09 
1.4E-Dl !.8E-03 3.2E-08 !.2E+DI 2.6E-09 
!.0E+Ol 3.IB-04 !.6E-07 !.OE+Ol !.6E-08 
3.5E+0l 5.9E-04 !.IB-06 3.5E+0! 3.2E-08 
!.3E+0! 9.6E-05 6.IB-08 l.3E+0! 4.9E-09 
!.0E+0! 2.5E-04 1.2E-07 !.0E+Ol 1.2E-08 
3.6E+0I 9.IB-05 !.6E-07 3.6E+0l 4.6E-09 
1.0E+0l 2.3E-04 l.2E-07 !.0E+0l 1.2E-08 
1.0E+Ol 2.8E-04 1.4E-07 !.0E+0! !.4E-08 
!.6E+02 3.5E-08 2.4E-!O 1.6E+02 1.4E-12 
2.9E+02 4.4E-08 5.3E-!O 2.9E+02 1.BE-12 
1.0E+02 9.9E-08 4.IB-10 1.0E+02 4.IB-12 
7.6E+0! 2.4E-07 7.6E-!O 7.6E+0l 9.9E-!2 
3.5E+0! 2.3E-06 3.3E-09 3.5E+0! 9.5E-11 
5.0E+02 1.4E-07 2.SE-09 5.0E+02 5.?E-12 

6.0E-01 4.5E-05 
HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

15-Mar-2000 



Table 0-2.13 
Risk from Potential Lethal or Subletbal Effects for Terrestrial Receptors from Average Exposure Concentrations of CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 
Cobalt 

Copper 
Manganese 
Nickel 
Selenium 
4,4'-DDE 
4,4'-DDT 

2-Methylnaphthalene 
Bis(Z-ethylhexyl)phthalate 
Dibenzofuran 
Fluoranthene 
Naphthalene 
Phenanthrene 
Pyrene 

Chlorofonn 
Ethylbenzene 
Tetrachloroethylene 
Toluene 
Trichlorofluoromethane 
Xylenes 

SUMMARYHAZARD INDEX 
PDE= Potential Dietary Exposure (mg/kgBW/day) 

UPSSAVG 

6.2E-05 1.0E+OO 6.2E-05 
1.ZE-04 4.ZE+OO Z.BE-05 
3.9E-04 1.0E+OZ 3.9E-06 
8.?E-04 4.5E+0l !.9E-05 
!.0E-04 5.0E+0l 2.0E-06 
3.9E-06 6.0E-01 6.6E-06 
5.BE-07 3.9E-01 l.5E-06 
3.lE-07 1.4E-01 Z.ZE-06 
8.4E-07 1.0E+0l 8.4E-08 
6.9E-06 3.5E+Ol Z.0E-07 
3.4E-07 1.3E+0l Z.?E-08 
6.?E-07 1.0E+0! 6.?E-08 
8.SE-07 3.6E+0l 2.5E-08 
6.3E-07 1.0E+0! 6.3E-08 
7.6E-07 1.0E+0l 7.6E-08 
!.5E-09 1.6E+OZ 9.3E-12 
3.5E-09 Z.9E+OZ 1.ZE-11 
2.7E-09 1.0E+OZ Z.?E-11 
4.9E-09 7.6E+0l 6.5E-11 
Z.ZE-08 3.5E+0! 6.ZE-10 
1.SE-08 5.0E+OZ 3.7E-11 

!.3E-04 

R'IV = Reference Toxicity Value (mglkgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

-" 
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Table 0-2.14 
Risk from Potential Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Antimony 
Copper 

Lead 

Selenium 
4,4'-DDE 
Arcx::lor-1260 
Diekirin 
Di-n-butylphthalate 
Fluoranthene 
Phenanthrene 

Pyrene 
Methylene chloride 

Tetrachloroethylene 
Toluene 
Trichloroiluoromethane 
4,4'-DDD 
4,4'-DDT 

2-Methylnaphthylene 
Acenaphthylene 
Benzo(k)Iluoranthene 
Chrysene 
Naphthalene 
1,2-Dichlcroethy~ene (cis and trans) 
Acetone 

Ethylbenzene 
Arsenic 

Barium 
Manganese 
Zinc 

SUMMARY HAZARD INDEX 

1.2E-02 4.2E+Ol 2.9E-04 
3.5E+OO 1.0E+02 3.SE-02 

l.4E+OO 2.5E+OO 5.6E-01 
5.GE-02 2.0E-01 2.BE-01 
1.5E-03 2.0E-01 7.5E-03 
3.lE-01 6.4E+OO 4.9E-02 
1.SE-03 6.5E-Ol 2.8E-03 
3.0E-03 1.lE+OO 2.?E-03 
1.7E-02 1.0E+Ol 1.7E-03 
8.4E-03 1.0E+Ol 8.4E-04 
1.7E-02 l.OE+Ol l.7E-03 
2.0E-05 5.3E+Ol 3.BE-07 
3.4E-06 1.0E+02 3.4E-08 
1.2E-05 7.6E+Ol 1.GE-07 
1.8E-05 3.5E+Ol 5.0E-07 
4.4E-04 2.0E-01 2.2E-03 
1.9E-03 2.0E-01 9.5E-03 
2.2E-03 1.0E+Ol 2.2E-04 

1.5E-03 1.0E+Ol 1.5E-04 
3.5E-03 1.0E+Ol 3.5E-04 
4.lE-03 1.0E+Ol 4.lE-04 

1.7E-03 3.6E+Ol 4.9E-05 
1.7E-05 3.0E+Ol 5.6E-07 
1.6E-04 6.0E+02 2.7E-07 
1.4E-05 2.9E+02 5.0E-08 

1.7E+OO 5.SE-01 2.9E+OO 
6.lE-01 2.0E+02 3.lE-03 

2.2E+OO 4.5E+Ol 4.9E-02 

1.4E+Ol 2.0E+02 6.8E-02 

I 4.0E+OO 

1.SE-02 4.2E+Ol 3.GE-04 8.lE-06 4.2E+Ol 
1.6E+OO 1.0E+02 1.GE-02 9.8E-04 1.0E+02 
2.8E+OO 7.5E+Ol 3.7E-02 1.4E-03 2.5E+OO 
1.0E-01 6.0E-01 1.7E-01 4.2E-05 2.0E-01 
2.7E-03 3.9E-01 7.0E-03 1.0E-06 1.2E+Ol 
5.0E-01 9.0E-01 5.6E-Ol 2.GE-04 7.5E-03 
3.2E-03 6.0E-01 5.4E-03 1.2E-06 6.5E-Ol 
6.2E-03 1.lE+OO 5.7E-03 3.3E-06 1.lE+OO 
1.9E-02 1.0E+Ol 1.9E-03 1.lE-05 1.0E+Ol 
9.?E-03 1.0E+Ol 9.7E-04 5.3E-06 1.0E+Ol 
1.9E-02 1.0E+Ol 1.9E-03 1.lE-05 1.0E+Ol 
5.4E-05 5.3E+Ol 1.0E-06 3.0E-08 5.3E+Ol 
9.4E-06 1.0E+02 9.4E-08 5.3E-09 1.0E+02 
3.4E-05 7.6E+Ol 4.5E-07 1.9E-08 7.6E+Ol 
4.8E-05 3.5E+Ol 1.4E-06 2.7E-08 3.5E+Ol 
8.0E-04 1.4E-01 5.7E-03 3.0E-07 1.2E+Ol 
3.SE-03 1.4E-01 2.5E-02 1.GE-06 1.2E+Ol 
3.3E-03 1.0E+Ol 3.3E-04 1.8E-06 1.0E+Ol 
2.3E-03 1.0E+Ol 2.3E-04 1.ZE-06 1.0E+Ol 
5.3E-03 1.0E+Ol 5.3E-04 2.BE-06 1.0E+Ol 
6.2E-03 1.0E+Ol 6.2E-04 3.3E-06 1.0E+Ol 
2.GE-03 3.6E+Ol 7.4E-05 1.4E-06 3.6E+Ol 
4.GE-05 3.0E+Ol 1.5E-06 2.6E-08 3.0E+Ol 
4.SE-04 6.0E+02 7.SE-07 2.SE-07 6.0E+02 
4.0E-05 2.9E+02 1.4E-07 2.2E-08 2.9E+02 
8.BE-01 1.0E+OO 8.BE-01 5.2E-04 5.SE-01 
8.5E-01 2.0E+02 4.3E-03 4.8E-04 2.0E+02 
2.5E+OO 4.5E+Ol 5.SE-02 1.4E-03 4.5E+Ol 
1.0E+Ol 2.0E+02 5.ZE-02 6.0E-03 2.0E+02 

I 1.8E+OO I 

1.9E-07 

9.8E-06 

5.7E-04 

2.lE-04 
8.GE-08 

3.5E-02 

1.9E-06 

3.0E-06 
1.lE-06 

5.3E-07 

1.lE-06 
5.8E-10 

5.3E-11 

2.5E-10 

7.?E-10 
2.5E-08 

1.3E-07 
1.BE-07 

1.2E-07 

2.BE-07 

3.3E-07 

4.0E-08 

8.7E-10 
4.2E-10 

7.6E-11 

9.0E-04 

2.4E-06 
3.lE-05 

3.0E-05 

3.7E-02 
PDE - Potential Dietary Exposure (mg/kgBW/day) R1V = Reference Tcocicity Value (mg/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 
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Table 0-2.14 
Risk from Potential Lethal or Sub!ethal Effects for Terrestrial Receptors from RME Concentrations of CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Antimony 
Copper 
Lead 

Selenium 
4,4'-DDE 
Aroclor-1260 

Dieldrin 
Di-n-butylphthalate 

Fluoranthene 
Phenanthrene 
Pyrene 
Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichlorofluoromethane 
4,4'-DDD 

4,4'-DDT 
2-Methylnaphthylene 
Acenaphthylene 
Benzo(k)fl.uoranthene 
Chrysene 
Naphthalene 
1,2-Dichlcroethylene (cis and trans) 
Acetone 
Ethylbenzene 
Arsenic 
Barium 
Manganese 
Zinc 

SUMMARY HAZARD INDEX 
PDE= Potential Dietary Exposure (mg/kgBW/day) 

FPSSMAX,_ 

3.OE-O6 
3.?E-O4 

5.9E-04 
2.?E-O5 
1.lE-O6 

4.4E-04 

1.2E-O6 

1.6E-O6 

4.lE-O6 
2.lE-O6 

4.lE-O6 

1.4E-O8 

2.4E-O9 

8.SE-O9 
1.2E-O8 

3.2E-O7 
1.SE-O6 

7.?E-O7 
5.2E-O7 

l.2E-O6 

l.4E-O6 
6.OE-O7 

1.ZE-O8 

1.2E-O7 
I.OE-OS 

1.lE-04 

l.SE-O4 

4.9E-04 
6.6E-O3 

42E+Ol 7.3E-O8 1.OE-O2 4.2E+Ol 2.SE-04 
1.OE+02 3.?E-O6 5.SE-O1 l.OE+02 5.5E-O3 
7.5E+Ol 7.SE-O6 2.3E+OO 2.5E+OO 9.lE-O1 
6.OE-O1 4.6E-O5 1.3E-Ol 2.OE-O1 6.?E-O1 
3.9E-O1 2.SE-O6 4.OE-O3 2.OE-O1 2.OE-02 
9.OE+OO 4.9E-O5 7.4E-Ol 6.4E+OO 1.2E-01 
6.OE-O1 2.lE-O6 4.SE-O3 6.5E-O1 7.SE-O3 
l.lE+OO l.5E-O6 4.SE-O3 l.lE+OO 4.3E-O3 
1.OE+Ol 4.lE-O7 1.3E-02 !.OE+Ol 1.3E-O3 
1.OE+Ol 2.lE-O7 6.4E-O3 1.OE+Ol 6.4E-04 
1.OE+Ol 4.lE-O7 1.3E-02 1.OE+Ol 1.3E-O3 
5.3E+Ol 2.?E-1O 3.6E-O5 5.3E+Ol 6.SE-O7 
1.OE+02 2.4E-11 6.ZE-O6 1.OE+02 62E-O8 
7.6E+Ol 1.2E-10 2.2E-O5 7.6E+Ol 3.OE-O7 
3.5E+Ol 3.6E-10 3.2E-O5 3.5E+Ol 9.lE-O7 
l.4E-O1 2.3E-O6 1.2E-O3 2.OE-O1 5.9E-O3 
1.4E-O1 1.lE-O5 4.3E-O3 2.OE-O1 2.2E-02 
1.OE+Ol 7.?E-O8 2.4E-O3 1.OE+Ol 2.4E-04 
1.OE+Ol 5.2E-O8 l.6E-O3 1.OE+Ol 1.6E-04 
1.OE+Ol l.2E-O7 3.SE-O3 1.OE+Ol 3.SE-04 
1.OE+Ol l.4E-O7 4.4E-O3 l.OE+Ol 4.4E-04 
3.6E+Ol 1.?E-O8 l.9E-O3 3.6E+Ol 5.3E-O5 
3.OE+Ol 4.OE-10 3.OE-O5 3.OE+Ol l.OE-O6 
6.OE+02 1.9E-10 3.OE-04 6.OE+02 4.9E-O7 
2.9E+02 3.SE-11 2.6E-O5 2.9E+02 8.9E-O8 
1.OE+OO l.lE-04 3.OE-O1 5.SE-O1 5.lE-O1 
2.OE+02 9.3E-O7 5.lE-O1 2.OE+02 2.6E-O3 
4.5E+Ol 1.lE-O5 l.5E+OO 4.5E+Ol 3.3E-02 
2.OE+02 3.3E-O5 1.OE+Ol 2.OE+02 5.2E-02 

I 2.SE-O4 I 2.4E+OO 
RTV = Reference Toxicity Value (mg/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 
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Table 0-2.15 
Risk from Potential Lethal or Sublethal Effects for Terrestrial Receptors from Average Concentrations of CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Antimony 
Copper 

Lead 
Selenium 
4,4'-DDE 

Aroclor-1260 

Dieldrin 
Di-n-butylphthalate 

Fluoranthcne 
Phenanthrene 
Pyrene 

Methylene Chlcride 
Tetrachloroethylene 

Toluene 

Trichlorofluoromethane 
4,4'-DDD 

4,4'-DDT 

2-Methylnaphthalene 
Acenaphthylene 
Benzo[k}fluoranthene 
Chrysene 
Naphthalene 
1,2-Dichlcroethylene ( cis and trans) 

Acetone 

Ethylbenzene 
Arsenic 
Barium 
Manganese 
Zinc 

SUMMARY HAZARD INDEX 

!.2E-02 4.2E+01 2.9E-04 

1.4E+OO l.OE+02 !.4E-02 
6.3E-01 2.5E+OO 2.5E-Ol 
2.4E-02 2.0E-01 !.2E-01 
5.BE-04 2.0E-01 2.9E-03 
5.4E-02 6.4E+OO 8.4E-03 
7.!E-04 6.5E-Ol 1.!E-03 
1.3E-03 1.!E+OO !.2E-03 
4.9E-03 1.0E+Ol 4.9E-04 
3.3E-03 !.OE+Ol 3.3E-04 
5.2E-03 1.0E+Ol 5.2E-04 
!.7E-05 5.3E+Ol 3.2E-07 
2.2E-06 1.0E+02 2.2E-08 
4.2E-06 7.6E+Ol 5.5E-08 
!.2E-05 3.5E+Ol 3.4E-07 
3.!E-04 2.0E-01 1.6E-03 
4.!E-04 2.0E-01 2.0E-03 
1.0E-03 1.0E+Ol !.OE-04 
7.5E-04 l.OE+Ol 7.5E-05 
1.5E-03 l.OE+Ol 1.5E-04 
2.2E-03 !.OE+Ol 2.2E-04 
8.3E-04 3.6E+Ol 2.3E-05 
B.BE-06 3.0E+Ol 2.9E-07 
7.!E-05 6.0E+02 1.2E-07 
7.3E-06 2.9E+02 2.5E-08 
8.4E-01 5.BE-01 l.4E+OO 
2.SE-01 2.0E+02 1.4E-03 

1.2E+OO 4.5E+Ol 2.7E-02 

5.0E+OO 2.0E+02 2.SE-02 

I l.9E+OO 

!.5E-02 4.2E+01 3.6E-04 B.!E-06 4.2E+Ol 
6.3E-01 1.0E+02 6.3E-03 3.9E-04 l.OE+02 
1.3E+OO 7.5E+Ol 1.7E-02 6.3E-04 2.5E+OO 
4.5E-02 6.0E-01 7.5E-02 !.SE-05 2.0E-01 
1.0E-03 3.9E-01 2.7E-03 4.0E-07 1.2E+Ol 
B.7E-02 9.0E-01 9.7E-02 4.6E-05 7.5E-03 
!.3E-03 6.0E-01 2.!E-03 4.BE-07 6.5E-01 
2.7E-03 !.!E+OO 2.4E-03 1.4E-06 !.!E+OO 
5.7E-03 1.0E+Ol 5.7E-04 3.!E-06 1.0E+Ol 
3.8E-03 1.0E+Ol 3.BE-04 2.!E-06 1.0E+Ol 
6.!E-03 1.0E+Ol 6.!E-04 3.3E-06 !.OE+Ol 
4.6E-05 5.3E+Ol 8.?E-07 2.6E-08 5.3E+Ol 
6.0E-06 1.0E+02 6.0E-08 3.4E-09 !.OE+02 
!.!E-05 7.6E+Ol 1.5E-07 6.4E-09 7.6E+Ol 
3.2E-05 3.5E+Ol 9.2E-07 I.BE-OB 3.5E+Ol 
5.?E-04 1.4E-01 4.!E-03 2.2E-07 l.2E+Ol 
7.6E-04 1.4E-Ol 5.5E-03 3.4E-07 1.2E+Ol 
l.5E-03 l.OE+Ol l.5E-04 8.3E-07 1.0E+Ol 
1.!E-03 1.0E+Ol !.!E-04 6.!E-07 1.0E+Ol 
2.3E-03 1.0E+Ol 2.3E-04 !.3E-06 !.OE+Ol 
3.4E-03 1.0E+Ol 3.4E-04 1.SE-06 l.OE+Ol 
l.3E-03 3.6E+Ol 3.5E-05 6.BE-07 3.6E+Ol 
2.4E-05 3.0E+Ol B.OE-07 1.4E-08 3.0E+Ol 
1.9E-04 6.0E+02 3.2E-07 l.!E-07 6.0E+02 
2.0E-05 2.9E+02 6.9E-08 1.!E-08 2.9E+02 
4.4E-01 l.OE+OO 4.4E-01 2.6E-04 5.BE-01 
3.SE-01 2.0E+02 1.9E-03 2.2E-04 2.0E+02 
l.3E+OO 4.5E+Ol 3.0E-02 7.5E-04 4.5E+Ol 
3.SE+OO 2.0E+02 1.9E-02 2.2E-03 2.0E+02 

I 7.!E-01 I 

!.9E-07 

3.9E-06 

2.5E-04 
9.0E-05 

3.3E-08 
6.!E-03 

7.4E-07 
1.3E-06 

3.!E-07 

2.!E-07 
3.3E-07 

4.9E-10 

3.4E-11 

8.4E-11 

5.2E-10 
l.BE-OB 

2.9E-08 

B.3E-08 

6.!E-OB 
l.3E-07 

!.BE-07 

!.9E-OB 

4.5E-10 

1.SE-10 
3.9E-11 

4.6E-04 

!.!E-06 

l.7E-05 

1.!E-05 

6.9E-03 
PDE = Potential Dietary Exposure (mg/kgBW/day) R1V = Reference Tox:icityValue (mg/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 
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Table 0-2.15 
Risk from Potential Lethal or Sublethal Effects for Terrestrial Receptors from Average Concentrations of CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Antimony 
Copper 
Lead 

Selenium 
4,4'-DDE 

Aroclor-1260 

Dieldrin 
Di-n-butylphthalate 

Fluoranthene 
Phenanthrene 
Pyrene 
Methylene Chlcride 
Tetrachloroethylene 

Toluene 
Trichlorofiuoromethane 
4,4'-DDD 
4,4'-DDT 

2-Methylnaphthalene 

Acenaphthylene 
Benzol.k]fluoranthene 
Chrysene 

Naphthalene 

1,2-Dichlcroethylene (cis and trans) 
Acetone 

Ethylbenzene 
Arsenic 
Barium 
Manganese 
Zinc 

SUMMAR'{HAZARD INDEX 

PDE= Potential Dietary Exposure (mg/kgBW/day) 

FPSSAVG. 

3.0E-06 

!.SE-04 

2.6E-04 

!.ZE-05 
4.2E-07 

7.?E-05 

4.9E-07 

6.9E-07 

!.ZE-06 
8.0E-07 

!.3E-06 
1.ZE-08 

!.6E-09 

2.9E-09 
8.3E-09 

2.3E-07 
3.ZE-07 

3.SE-07 

2.6E-07 

5.4E-07 

7.8E-07 

2.9E-07 

6.ZE-09 

5.0E-08 
5.ZE-09 

5.3E-05 

8.4E-05 

2.?E-04 

2.4E-03 

42E+0! 7.3E-08 !.0E-02 4.ZE+0! 2.5E-04 
1.0E+OZ !.SE-06 2.ZE-01 !.0E+OZ 2.ZE-03 
7.5E+0! 3.SE-06 1.0E+OO 2.SE+OO 4.!E-01 
6.0E-01 2.0E-05 5.SE-02 2.0E-01 2.9E-01 
3.9E-0! !.!E-06 !.SE-03 2.0E-01 7.?E-03 
9.0E+OO 8.SE-06 !.3E-01 6.4E+OO 2.0E-02 
6.0E-0! 8.ZE-07 1.9E-03 6.SE-01 3.0E-03 
!.!E+OO 6.3E-07 2.0E-03 1.lE+OO 1.SE-03 
1.0E+0l 1.ZE-07 3.?E-03 1.0E+0l 3.?E-04 
!.0E+0! 8.0E-08 2.SE-03 1.0E+0l 2.5E-04 
!.0E+0l !.3E-07 4.0E-03 1.0E+0l 4.0E-04 
5.3E+0! 2.ZE-10 3.0E-05 5.3E+0! 5.?E-07 
1.0E+OZ !.6E-11 4.0E-06 1.0E+OZ 4.0E-08 
7.6E+Dl 3.9E-11 7.SE-06 7.6E+0l 9.9E-08 
3.5E+0! 2.4E-10 2.!E-05 3.SE+0! 6.lE-07 
!.4E-0! !.6E-06 8.4E-04 2.0E-01 4.ZE-03 
1.4E-0! 2.3E-06 9.3E-04 2.0E-01 4.?E-03 
!.0E+0l 3.5E-08 !.!E-03 !.0E+0! 1.!E-04 
!.0E+0! 2.6E-08 8.!E-04 1.0E+0l 8.lE-05 
1.0E+0l 5.4E-08 1.?E-03 1.0E+0l !.?E-04 
1.0E+0l 7.SE-08 2.4E-03 1.0E+0l 2.4E-04 
3.6E+0l 8.lE-09 9.0E-04 3.6E+0l 2.SE-05 
3.0E+0! 2.lE-10 !.6E-05 3.0E+0! 5.3E-07 
6.0E+OZ 8.4E-11 !.3E-04 6.0E+OZ 2.lE-07 
2.9E+02 1.SE-11 !.3E-05 2.9E+02 4.SE-08 
1.0E+OO 5.3E-05 1.SE-01 5.8E-Dl 2.6E-01 
2.0E+OZ 4.ZE-07 2.3E-01 2.0E+OZ 1.ZE-03 
4.SE+0l 5.9E-06 8.0E-01 4.SE+0l !.SE-02 
2.0E+02 !.ZE-05 3.8E+OO 2.0E+02 !.9E-02 

!.!E-04 !.0E+OO 
R1V = Reference Taxi city Value (mykgBW/day) HQ = Hazard Quotient ( calculated by dividing PDE by RTV) 

--,, 
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Table 0-2.16 
Risk frotil Potential Lethal or Sublethal Effects for Terrestrial Receptors from RMB Concentrations of CPCs in Food and Surface Soil 
Area 3, 
Remedial Inv\,stigation Report, AOC 57 
Devens,;Massachusetts 

Arsenic 

Barium 
Otclmium 
Copper 

Lead 

Manganese 

Zinc 
4,4'-DDE 

4,4'-DDT 

Aroclor-1242 

Aroclor-1260 

Fluoranthene 

Naphthalene 

Phenanthrene 
Pyrenc 
Tetrachloroethylene 
Toluene 

Selenium 

4,4'-DDD 

alpha-Chlordane 

gamma-Chlordane 
1,2-Dichlcrobenzene 

1,4-Dichlcrobenzene 

Bis(2-ethylhexyl)phthalate 

1,1,1-Trichlcroethane 
Chlorobenzenc 
Trichloroethylene 

Xylenes 

SUMMARY HAZARD INDEX 

l.4E+OO 5.8E-0l 

0.0E+OO 2.0E+02 

5.4E+OO 2.2E+0l 

0.0E+OO l.0E+02 

0.0E+OO 2.5E+OO 

4.4E+OO 4.5E+0l 

0.0E+OO 2.0E+02 

l.9E-04 2.0E-01 

2.6E-04 2.0E-01 

0.0E+OO 6.4E+OO 
4.!E-02 6.4E+OO 

l.2E-03 l.0E+0l 

4.0E-04 3.6E+0I 

9.2E-04 l.0E+0l 

1.3E-03 l.0E+0l 

0.0E+OO l.0E+02 

7.3E-06 7.6E-02 

2.0E-02 2.0E-01 

l.ZE-02 2.0E-01 

6.4E-05 l.6E+0l 

6.4E-05 1.6E+0l 

3.8E-03 7.6E+02 

5.3E-03 7.6E+02 

0.0E+OO 3.5E+0l 

0.0E+OO l.5E+03 

2.9E-05 8.9E+0I 
l.0E-05 4.8E+02 

0.0E+OO 5.0E+02 

2.5E+OO 5.0E-01 1.0E+OO 5.0E-01 l.9E-05 5.8E-01 

0.0E+OO 0.0E+OO 2.0E+D2 0.0E+OO 0.0E+OO 2.0E+D2 
2.5E-0! 1.3E+OO 1.0E+0l 1.3E-0! 3.4E-04 2.2E+0l 
0.0E+OO 0.0E+OO l.0E+02 0.0E+OO 0.0E+OO l.0E+02 
0.0E+OO 0.0E+OO 7.5E+0! 0.0E+OO 0.0E+OO 2.5E+OO 
9.8E-02 3.3E+OO 4.5E+0I 7.3E-02 1.3E-04 4.5E+0I 
0.0E+OO 0.0E+OO 2.0E+02 0.0E+OO 0.0E+OO Z.0E+02 
9.7E-04 Z.4E-04 3.9E-01 6.!E-04 2.7E-08 l.ZE+0! 
l.3E-03 3.3E-04 1.4E-01 2.3E-03 3.4E-08 1.2E+0l 
0.0E+OO 0.0E+OO 9.0E-01 0.0E+OO 0.0E+OO 7.5E-03 
6.4E-03 4.4E-02 9.0E-01 4.9E-02 7.7E-06 7.5E-03 

1.ZE-04 9.0E-04 1.0E+0l 9.0E-05 4.3E-08 l.0E+0l 
l.!E-05 3.!E-04 3.6E+0l 8.7E-06 l.5E-08 3.6E+0l 
9.2E-05 7.!E-04 1.0E+0l 7.!E-05 3.4E-08 l.0E+Ol 
l.3E-04 9.7E-04 l.0E+0l 9.7E-05 4.6E-08 I.OE+Ol 
0.0E+OO 0.0E+OO l.0E+02 0.0E+OO 0.0E+OO l.0E+02 
9.?E-05 1.3E-05 7.6E-02 1.8E-04 5.3E-10 7.6E-02 
l.0E-01 2.5E-02 6.0E-01 4.ZE-02 2.ZE-06 2.0E-01 
5.9E-02 1.4E-02 1.4E-0! 1.0E-01 1.7E-06 1.2E+0l 
4.0E-06 7.9E-05 3.!E-02 2.6E-03 7.4E-09 1.6E+0l 
4.0E-06 7.9E-05 3.!E-02 2.6E-03 7.4E-09 !.6E+0l 
5.!E-06 2.5E-03 7.6E+02 3.3E-06 1.2E-07 7.6E+02 
6.9E-06 3.4E-03 7.6E+D2 4.5E-06 1.6E-07 7.6E+02 
0.0E+OO 0.0E+OO 3.5E+Ol 0.0E+OO 0.0E+OO 3.5E+0l 
0.0E+OO 0.0E+OO 1.5E+03 0.0E+OO 0.0E+OO I.5E+03 
3.3E-07 5.4E-05 8.9E+0! 6.0E-07 2.!E-09 8.9E+0! 
2.!E-08 1.9E-05 4.8E+D2 3.9E-08 7.5E-10 4.8E+D2 

0.0E+OO 0.0E+OO 5.0E+02 0.0E+OO 0.0E+OO 5.0E+02 

3.0E+OO 9.!E-01 

3.3E-05 

0.0E+OO 

l.6E-05 

0.0E+OO 

0.0E+OO 

2.9E-06 

0.0E+OO 

2.2E-09 

2.8E-09 

0.0E+OO 

l.0E-03 

4.3E-09 

4.!E-10 

3.4E-09 

4.6E-09 

0.0E+OO 

7.0E-09 

l.!E-05 

1.4E-07 

4.6E-10 

4.6E-10 

1.5E-10 

2.!E-10 

0.0E+OO 

0.0E+OO 

2.4E-11 

1.6E-12 

0.0E+OO 

l.lE-03 
PDE= Potential Dietary Exposure (mglkgBW/day) RTV = Reference Toxicity Value (mg/kgllW/day) HQ = Hazard Quotient ( calculated by dividing PDE by RTV) 
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Table 0-2.16 
Risk from Potential Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of CPCs in Food and Surface Soil 
Area3 

Remedial Investigation Report, AOC 57 

Devens, Massachusetts 

Arsenic 
Barium 
Cachnium 

Copper 
Lead 

Manganese 
Zinc 
4,4'-DDE 
4,4'-DDT 

Aroclor-1242 

Aroclor-1260 
Fluoranthene 
Naphthalene 

Phenanthrene 

Pyrene 

Tetrachloroethylene 

Toluene 

Selenium 
4,4'-DDD 

alpha-Chlordane 
gamma-Chlordane 
1,2-Dichlcrobenzenc 

1,4-Dichlcrobenzene 

Bis(Z-ethylhoxyl)phthalate 

1,1,1-Trichlcroethane 

Chlorobenzene 
Trichloroethylene 
Xylenes 

SUMMARY HAZARD INDEX 

PDE -Potential Dietary Exposure (mg/kgBW/day) 

A3SSMAll.. 

7.0E-05 l.0E+OO 7.0E-05 

0.0E+OO 2.0E+0Z 0.0E+OO 
1.8E-03 !.0E+0l 1.8E-04 

0.0E+OO l.0E+OZ 0.0E+OO 
0.0E+OO 7.5E+0l 0.0E+OO 
6.6E-04 4.5E+0! l.IB-05 
0.0E+OO 2.0E+OZ 0.0E+OO 
l.4E-07 3.9E-01 3.7E-07 
2.lE-07 l.4E-0l !.SE-06 

0.0E+OO 9.0E+OO 0.0E+OO 
2.8E-05 9.0E+OO 3.lE-06 

2.lE-07 1.0E+0! 2.lE-08 

7.ZE-08 3.6E+0! 2.0E-09 

l.7E-07 !.0E+0l !.7E-08 
2.3E-07 !.0E+0! 2.3E-08 

0.0E+OO l.0E+0Z 0.0E+OO 
3.SE-09 7.6E-02 4.6E-08 
6.7E-06 6.0E-01 !.lE-05 
8.SE-06 1.4E-01 6.lE-05 

3.0E-08 3.lE-02 9.7E-07 

3.0E-08 3.lE-02 9.7E-07 

5.SE-07 7.6E+02 7.3E-10 
7.6E-07 7.6E+02 l.0E-09 
0.0E+OO 3.5E+0l 0.0E+OO 
0.0E+OO l.5E+03 0.0E+OO 
l.4E-08 8.9E+0l 1.6E-10 

4.9E-09 4.8E+02 l.0E-11 

0.0E+OO 5.0E+OZ 0.0E+OO 

3.4E-04 

RTV = Reference Toxicity Value (mg/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE byRTV) 
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Table 0-2.17 
Risk from Potential Lethal or Sublethal Effects for Terrestrial Receptors from Average Exposure Concentrations of CPCs in Food and Surface Soil 
Area3 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 

Barium 
Cadmium 
Copper 

Lead 

Manganese 

Zinc 
4,4'-DDE 
4,4'-DDT 

Aroclor-1242 

Aroclor-1260 

Fluoranthene 
Naphthalene 
Phenanthrene 

Pyrene 

Tetrachloroethylene 
Toluene 
Selenium 
4,4'-DDD 

alpha-Chlordane 
gamma-Chlordane 

1,2-Dichlcrobenzene 
1,4-Dichlcrobenzene 
Chlorobenzene 
Trichloroethylene 

SUMMARY HAZARD INDEX 

PDE -Potential Dietary Exposure (mglkgBW/day) 

A3SSMAX.wkl 

8.7E-0l 

0.0E+OO 

3.3E+OO 
0.0E+OO 
0.0E+OO 
l.SE-02 

0.0E+OO 
l.9E-04 

l.5E-04 

0.0E+OO 
l.0E-02 

l.2E-03 

4.0E-04 

9.2E-04 
l.3E-03 

0.0E+OO 
3.4E-06 

6.IB-03 

2.7E-03 

4.7E-05 
4.7E-05 

1.4E-03 

l.7E-03 
8.IB-06 

5.IB-06 

5.SE-01 1.5E+OO 3.0E-01 

2.0E+02 0.0E+OO 0.0E+OO 

2.2E+0l l.5E-01 8.0E-01 
l.0E+02 0.0E+OO 0.0E+OO 
2.5E+OO 0.0E+OO 0.0E+OO 
4.5E+0l 3.9E-04 1.3E-02 

2.0E+02 0.0E+OO 0.0E+OO 
2.0E-01 9.7E-04 2.4E-04 
2.0E-01 7.3E-04 l.SE-04 

6.4E+OO 0.0E+OO 0.0E+OO 
6.4E+OO l.6E-03 l.IB-02 

l.0E+Ol 1.2E-04 9.0E-04 

3.6E+0l l.IB-05 3.IB-04 
1.0E+0l 9.2E-05 7.IB-04 

l.0E+0l 1.3E-04 9.7E-04 

l.0E+02 0.0E+OO 0.0E+OO 
7.6E-02 4.5E-05 6.3E-06 
2.0E-01 3.IB-02 7.6E-03 
2.0E-01 1.3E-02 3.3E-03 

l.6E+0l 3.0E-06 5.9E-05 
1.6E+Ol 3.0E-06 5.9E-05 

7.6E+02 !.9E-06 9.IB-04 

7.6E+02 2.3E-06 1.IB-03 
8.9E+0! 9.IB-08 1.SE-05 

4.8E+02 l.IB-08 9.4E-06 

l.7E+OO 

RTV - Reference Toxicity Value (mglkgBW/day) 

l.0E+OO 3.0E-01 l.IB-05 5.SE-01 2.0E-05 
2.0E+02 0.0E+OO 0.0E+OO 2.0E+02 0.0E+OO 
l.0E+0l 8.0E-02 2.IB-04 2.2E+0l 9.9E-06 
1.0E+02 0.0E+OO 0.0E+OO l.0E+02 0.0E+OO 
7.5E+0l 0.0E+OO 0.0E+OO 2.5E+OO 0.0E+OO 
4.5E+0l 2.9E-04 5.2E-07 4.5E+0l l.lE-08 
2.0E+02 0.0E+OO 0.0E+OO 2.0E+02 0.0E+OO 
3.9E-01 6.IB-04 2.7E-08 l.2E+0l 2.2E-09 
1.4E-01 l.3E-03 1.9E-08 l.2E+Ol 1.6E-09 
9.0E-01 0.0E+OO 0.0E+OO 7.5E-03 0.0E+OO 
9.0E-01 1.3E-02 2.0E-06 7.5E-03 2.6E-04 
l.0E+0l 9.0E-05 4.3E-08 l.0E+0l 4.3E-09 
3.6E+Ol 8.7E-06 1.5E-08 3.6E+0l 4.IB-10 
l.0E+0l 7.IB-05 3.4E-08 1.0E+0l 3.4E-09 
l.0E+0l 9.7E-05 4.6E-08 1.0E+0l 4.6E-09 
1.0E+02 0.0E+OO 0.0E+OO l.0E+02 0.0E+OO 
7.6E-02 8.2E-05 2.SE-10 7.6E-02 3.3E-09 
6.0E-01 l.3E-02 6.6E-07 2.0E-01 3.3E-06 
l.4E-01 2.3E-02 3.SE-07 l.2E+0l 3.2E-08 
3.IB-02 l.9E-03 5.5E-09 l.6E+0l 3.5E-10 
3.IB-01 l.9E-04 5.5E-09 1.6E+0l 3.5E-10 
7.6E+02 1.2E-06 4.2E-08 7.6E+02 5.6E-11 
7.6E+02 1.5E-06 5.2E-08 7.6E+02 6.SE-11 
8.9E+0l l.7E-07 5.9E-10 8.9E+0l 6.6E-12 
4.8E+02 2.0E-08 3.7E-10 4.8E+02 7.SE-13 

4.4E-01 3.0E-04 
HQ = Hazard Quotient (calculated by dividing PDE by R1V) 

15-Mar-2000 



Table 0-2.17 
Risk from Potential Lethal or Sublethal Effects for Terrestrial Receptors from Average Exposure Concentrations of CPCs in Food and Surface Soil 

Area3 

Remedial Investigation Report, AOC 57 

Devens, Massachusetts 

Arsenic 

Barium 
Cadmium 
Copper 

lead 
Manganese 
Zinc 

4,4'-DDE 
4,4'-DDT 

Aroclor-1242 

Aroclor-1260 

Fluoranthene 

Naphthalene 
Phenanthrene 

Pyrene 

Tetrachloroethylene 
Toluene 
Selenium 
4,4'-DDD 

alpha-Chlordane 
gamma-Chlordane 
1,2-Dichkrobenzene 
1,4-Dichla:-obenzene 

Chlorobenzene 
Trichloroethylene 

SUMMARYHAZARD INDEX 
PDE -Potential Dietary Exposure (mg/kgBW/day) 

A3SSMN 

4.ZE-05 1.0E+OO 4.ZE-05 
0.0E+OO 2.0E+02 0.0E+OO 
1.lE-03 !.0E+0l 1.lE-04 

0.0E+OO 1.0E+02 0.0E+OO 
0.0E+OO 7.5E+0l 0.0E+OO 
2.6E-06 4.5E+0l 5.9E-08 
0.0E+OO 2.0E+02 0.0E+OO 
1.4E-07 3.9E-01 3.?E-07 
l.ZE-07 1.4E-01 8.3E-07 

0.0E+OO 9.0E+OO 0.0E+OO 
7.lE-06 9.0E+OO 7.9E-07 
2.lE-07 1.0E+0l 2.lE-08 
7.2E-08 3.6E+Ol 2.0E-09 
1.7E-07 1.0E+0l 1.?E-08 
2.3E-07 1.0E+0l 2.3E-08 

0.0E+OO l.0E+02 0.0E+OO 
l.6E-09 7.6E-02 2.lE-08 
2.0E-06 6.0E-01 3.3E-06 
1.9E-06 1.4E-01 1.4E-05 

2.2E-08 3.lE-02 7.ZE-07 

2.2E-08 3.lE-02 7.2E-07 
2.0E-07 7.6E+02 2.?E-10 
2.5E-07 7.6E+02 3.2E-10 
3.SE-09 8.9E+0l 4.3E-11 
2.4E-09 4.8E+02 5.lE-12 

1.?E-04 
RTV = Reference Toxicity Value (mglkgBW/day) I-IQ = Hazard Quotient (calculated by dividing PDE by RTV) 

i5-Mar-2000 



Table 0-2.18 
Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial In~estigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 

Barium 
C-admium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 

Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1260 
Dieldrin 
Benzo[k]fluoranthene 
Bis(2-ethylhexyl)phthalate 
Fluoranthene 
Phenanthrene 
Pyrene 
1,2-Dichlcroethylenes (cis and trans) 
Acetone 
Methylene chloride 
Tetrachloroethylene 
Toluene . 
Trichlorofluoromethane 

24-Mar-2000 

5.0E+OO 5.SE-'-01 8.6E+OO 
!.3E+OO 2.0E+02 6.?E-03 
5.4E-02 2.2E+0l 2.5E-03 
3.9E-01 3.5E+OO l.lE-01 
3.5E-01 4.2E+OO 8.4E-02 
2.8E+OO !.0E+02 2.8E-02 
4.2E+OO 2.5E+OO l.7E+OO 
5.BE+0l 4.5E+0l 1.3E+OO 
1.lE-01 9.0E-01 l.2E-0l 
3.SE-01 l.3E+0l 2.9E-02 
1.6E-01 2.0E-01 7.8E-01 
6.SE-03 6.0E+OO l.lE-03 
3.2E+0l 2.0E+02 !.6E-0! 
3.lE-03 2.0E-01 !.6E-02 
l.2E-03 2.0E-01 5.SE-03 
!.6E-03 2.0E-01 8.0E-03 
3.9E-03 6.4E+OO 6.lE-04 
3.5E-04 6.5E-0! 5.3E-04 
2.9E-02 l.0E+0! 2.9E-03 
5.lE-02 3.5E+0l l.5E-03 
5.?E-02 l.0E+0l 5.7E-03 
2.9E-02 !.OE+0! 2.9E-03 
5.7E-02 1.0E+O! 5.7E-03 
2.5E-03 3.0E+0l 8.2E-05 
2.lE-03 6.0E+02 3.4E-06 
1.4E-03 5.3E+0l 2.6E-05 
6.9E-04 l.0E+02 6.9E-06 
2.4E-04 7.6E+0l 3.lE-06 
5.0E-04 3.5E+0! 1.4E-05 

4.3E+02 l.7E-04 2.5E-01 4.3E+02 5.SE-04 
1.lE-02 l.0E+OO 1.lE-02 2.lE-03 5.SE-01 3.6E-03 
l.3E-03 2.0E+02 6.4E-06 1.6E-03 2.0E+02 8.0E-06 
l.?E-05 l.0E+0l !.7E-06 7.0E-04 2.2E+0l 3.3E-05 
2.3E-04 2.5E+0l 9.lE-06 !.lE-03 3.5E+OO 3.2E-04 
l.?E-04 4.2E+OO 4.0E-05 2.5E-03 42E+OO 6.0E-04 
2.9E-03 !.0E+02 2.9E-05 1.3E-02 l.0E+02 l.3E-04 
5.3E-03 7.5E+Ol 7.0E-05 6.6E-03 2.5E+OO 2.6E-03 
9.?E-02 4.5E+0l 2.lE-03 9.9E-02 4.5E+0l 2.2E-03 
4.0E-05 6.4E-02 6.3E-04 l.4E-03 l.0E-01 l.4E-02 
2.5E-04 5.0E+0l 5.lE-06 !.3E-03 !.3E+0l 9.6E-05 
2.3E-04 l.8E+OO 1.3E-04 5.9E-04 2.0E-01 2.9E-03 
l.2E-05 l.lE+0l l.lE-06 !.lE-05 6.0E+OO l.9E-06 
7.2E-02 2.0E+02 3.6E-04 7.9E-02 2.0E+02 3.9E-04 
2.2E-06 !.2E+OO !.9E-06 3.9E-06 l.2E+Ol 32E-07 
8.0E-07 5.SE-01 l.4E-06 !.8E-06 !.2E+0! l.5E-07 
6.4E-07 1.ZE+OO 5.5E-07 l.5E-05 1.2E+Ol l.2E-06 
6.8E-06 9.0E-01 7.5E-06 9.!E-06 7.5E-03 l.2E-03 
2.8E-07 22E+OO l.3E-07 4.0E-07 6.5E-01 6.2E-07 
3.4E-05 l.0E+0l 3.4E-06 4.0E-05 l.0E+0l 4.0E-06 
1.6E-05 3.5E+0l 4.7E-07 6.6E-04 3.5E+0! 1.9E-05 
6.8E-05 l.0E+0l 6.8E-06 7.9E-05 l.0E+0! 7.9E-06 
3.4E-05 !.0E+0! 3.4E-06 4.lE-05 l.0E+0l 4.lE-06 
6.8E-05 l.0E+0! 6.8E-06 7.9E-05 l.0E+0! 7.9E-06 
4.4E-06 3.0E+Ol 1.5E-07 4.lE-06 3.0E+0l 1.4E-07 
l.0E-06 6.0E+02 !.?E-09 2.?E-06 6.0E+02 4.5E-09 
l.2E-06 5.3E+0l 2.3E-08 2.0E-06 5.3E+0l 3.?E-08 
5.6E-07 !.0E+02 5.6E-09 9.7E-07 !.0E+02 9.7E-09 
2.5E-07 7.6E+Ol 3.3E-09 3.5E-07 7.6E+0l 4.6E-09 
2.5E-07 3.5E+0l 7.2E-09 6.7E-07 3.5E+0l !.9E-08 

A2SWSDUM.wkl 



Table 0-2.18 
Risk from Lethal or Sub!ethal Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs iu Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichlcrobenzene 
1,4-Dichlccobenzene 
Benzo(b )fluoranthene 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

O.OE+OO 
O.OE+OO 
O.OE+OO 
9.9E-03 
O.OE+OO 
O.OE+OO 
1.0E-04 
O.OE+OO 
6.SE-05 
5.lE-04 
O.OE+OO 

PDE = PotentialDietary Exposure (mg/kgBW-day). 

15-Mar-2000 

7.6E+02 O.OE+OO O.OE+OO 
7.6E+02 O.OE+OO O.OE+OO 
l.OE+Ol O.OE+OO O.OE+OO 
1.0E+Ol 9.9E-04 4.lE-06 
3.6E+Ol O.OE+OO O.OE+OO 
7.6E+02 O.OE+OO O.OE+OO 
l.lE+Ol 9.4E-06 1.SE-07 
8.9E+Ol O.OE+OO O.OE+OO 
1.6E+02 4.lE-07 1.2E-07 
4.8E+02 1.lE-06 6.SE-07 
5.0E+02 O.OE+OO O.OE+OO 

1.3E+Ol 

RTV = Reference TrnicityValue (mg/kgBW-day) 

2 

7.6E+02 O.OE+OO O.OE+OO 7.6E+02 O.OE+OO 
7.6E+02 O.OE+OO 0.0E+OO 7.6E+02 O.OE+OO 
1.0E+Ol O.OE+OO O.OE+OO l.OE+Ol O.OE+OO 
1.0E+Ol 4.lE-07 1.6E-05 1.0E+Ol 1.6E-06 
3.6E+Ol O.OE+OO O.OE+OO 3.6E+Ol O.OE+OO 
7.6E+02 O.OE+OO O.OE+OO 7.6E+02 O.OE+OO 
1.lE+Ol 1.?E-08 1.?E-07 1.lE+Ol l.6E-08 
8.9E+Ol O.OE+OO O.OE+OO 8.9E+Ol O.OE+OO 
l.6E+02 7.4E-10 1.lE-07 1.6E+02 6.9E-10 
4.8E+02 1.4E-09 7.9E-07 4.8E+02 1.6E-09 
5.0E+02 O.OE+OO O.OE+OO 5.0E+02 O.OE+OO 

1.5E-02 2.SE-02 

HQ = Hazard Quotient (calculated by dividing PDE by R"IV) 

AZSWSDUM.wkl 



Table 0-2.18 
Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 

Arsenic 

Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Lead 

Manganese 
Mercury 
Nickel 

Selenium 
Vanadium 
Zinc 
4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1260 

Dieldrin 

Benzo[k]fluoranthene 
Bis(2-ethylhe,-yl)phtha!ate 

Fluoranthene 
Phenanthrene 

Pyrcne 
1,2-Dichloroethylenes (cis and trans) 

Acetone 

Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichlorofluoromethane 

15-Mar-2000 

6.3E+Ol 4.3E+02 !.5E-01 

2.SE-01 !.OE+OO 2.SE-01 

!.9E-01 2.0E+02 9.SE-04 
3.2E-0! !.OE+Ol 3.2E-02 
3.6E-01 2.5E+O! 1.4E-02 

1.!E+OO 4.2E+OO 2.6E-01 

5.4E+OO !.OE+02 5.4E-02 

!.7E+OO 7.5E+O! 2.2E-02 

3.3E+Ol 4.5E+Ol 7.3E-0! 

6.3E-0! 6.4E-02 9.BE+OO 
4.4E-O! 5.0E+Ol 8.SE-03 

2.5E-0! 6.0E-01 4.!E-01 
7.6E-04 1.!E+Ol 6.9E-05 

3.5E+O! 2.0E+02 1.SE-01 

2.6E-03 l.4E-0! !.9E-02 

2.3E-03 3.9E-01 6.0E-03 
6.6E-03 l.4E-01 4.7E-02 

6.6E-03 9.0E+OO 7.3E-04 
l.3E-04 6.0E-01 2.!E-04 

8.7E-03 1.0E+Ol 8.7E-04 

3.!E-01 3.SE+Ol 8.7E-03 

!.7E-02 l.OE+Ol !.7E-03 
9.SE-03 !.OE+Ol 9.5E-04 

!.7E-02 !.OE+Ol !.7E-03 

2.7E-04 3.0E+Ol 9.2E-06 
2.6E-04 6.0E+02 4.3E-07 

!.7E-04 5.3E+Ol 3.2E-06 
8.4E-05 !.OE+OZ 8.4E-07 
2.SE-05 7.6E+O! 3.7E-07 
6.4E-05 3.5E+O! 1.SE-06 

1 A2SWSDUM.wkl 



Table0-2.18 
Risk from Lethal or Sub!ethal Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzo(b)fl.uoranthene 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzcne 
Chloroform 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

0.0E+00 
0.0E+00 
3.5E-03 

0.0E+00 
0.0E+OO 
1.2E-05 
0.0E+00 
7.6E-06 
6.0E-05 

0.0E+00 

PDE= Potential Dietary&:posure (mg,'kgBW-day). 

15-Mar-2000 

7.6E+02 
1.0E+0l 0.0E+00 
1.0E+0l 3.5E-04 
3.6E+0l 0.0E+00 
7.6E+02 0.0E+OO 
1.IE+0l !.IE-06 
8.9E+0l 0.0E+OO 
!.6E+02 4.6E-08 
4.BE+02 !.2E-07 
5.0E+02 0.0E+00 

1.2E+0l 

R TV = Reference Toxicity Value (mglkgBW-day) HQ= Hazard Quotient (calculated by dividingPDEbyRTV) 

2 A2SWSDUM.wkl 



Table 0-2.19 
Risk from Lethal or Sub]ethal Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminwn 
Arsenic 
Barium 
Cachnium 
Chromiwn 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1260 
Dieldrin 
Benzo[k]fluoranthene 
Bis(2-etliylhe,,-yl)phthalate 
Fluoranthene 
Phenanthrene 
Pyrcnc 
1,2-Dichlcroethylenes ( cis and trans) 
Acetone 
Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichlorofluoromethane 

15-Mar-2000 

8.6E+0l 4.3E+D2 2.0E-01 
1.6E+OO 5.8E-0l 2.?E+OO 
5.?E-01 2.0E+02 2.9E-03 
1.3E-02 2.2E+0l 5.9E-04 
1.9E-0l 3.5E+OO 5.3E-02 
2.lE-01 4.2E+OO 4.9E-02 
6.3E-01 1.0E+D2 6.3E-03 
1.8E+OO 2.5E+OO 7.lE-01 
1.9E+0l 4.5E+Ol 4.2E-01 
6.lE-02 9.0E-01 6.?E-02 
2.6E-01 1.3E+0l 2.0E-02 
4.6E-02 2.0E-01 2.3E-0l 
1.6E-03 6.0E+OO 2.6E-04 
1.4E+0l 2.0E+D2 6.9E-02 
1.lE-03 2.0E-01 5.3E-03 
4.0E-04 2.0E-01 2.0E-03 
8.4E-04 2.0E-01 4.2E-03 
9.0E-04 6.4E+OO 1.4E-04 
7.2E-05 6.5E-01 l.lE-04 
5.5E-03 1.0E+0l 5.5E-04 
1.0E-02 3.5E+0l 2.9E-04 
2.lE-02 1.0E+Ol 2.lE-03 
8.0E-03 1.0E+0l 8.0E-04 
2.ZE-02 1.0E+0l 2.ZE-03 
2.9E-04 3.0E+0l 9.SE-06 
5.3E-04 6.0E+02 8.9E-07 
3.lE-04 5.3E+0l 6.0E-06 
1.7E-04 l.0E+02 1.7E-06 
6.6E-05 7.6E+0l 8.6E-07 
8.6E-05 3.5E+0l 2.5E-06 

5.lE-02 4.3E+02 1.2E-04 1.8E-Dl 4.3E+D2 4.2E-04 
3.6E-03 1.0E+OO 3.6E-03 6.?E-04 5.BE-01 1.lE-03 
5.4E-04 2.0E+D2 2.7E-06 6.8E-04 2.0E+D2 3.5E-06 
4.0E-06 1.0E+Ol 4.0E-07 1.6E-04 2.2E+0l 7.6E-06 
1.lE-04 2.5E+0l 4.3E-06 5.3E-04 3.5E+OO 1.5E-04 
9.?E-05 4.2E+OO 2.3E-05 1.5E-03 4.2E+OO 3.5E-04 
6.6E-04 1.0E+D2 6.6E-06 2.?E-03 1.0E+D2 2.7E-05 
2.2E-03 7.5E+0l 2.9E-05 2.8E-03 2.5E+OO 1.lE-03 
3.0E-02 4.5E+Dl 6.6E-04 4.6E-02 4.5E+Ol 1.0E-03 
1.8E-05 6.4E-02 2.8E-04 7.9E-04 l.0E-01 7.9E-03 
l.?E-04 5.0E+0l 3.5E-06 8.5E-04 1.3E+0l 6.6E-05 
7.0E-05 1.8E+OO 4.0E-05 1.BE-04 2.0E-01 8.8E-04 
2.8E-06 1.lE+0l 2.5E-07 2.6E-06 6.0E+OO 4.3E-07 
3.2E-02 2.0E+02 1.6E-04 3.5E-02 2.0E+D2 1.?E-04 
7.ZE-07 l.2E+OO 6.2E-07 1.3E-06 1.2E+Ol 1.lE-07 
2.BE-07 5.BE-01 4.BE-07 8.6E-07 l.2E+0l 7.2E-08 
3.3E-07 1.2E+OO 2.9E-07 7.BE-06 1.2E+0l 6.5E-07 
1.6E-06 9.0E-01 1.?E-06 7.lE-06 7.5E-03 9.5E-04 
5.BE-08 2.2E+OO 2.6E-08 8.4E-08 6.5E-01 1.3E-07 
6.6E-06 1.0E+0l 6.6E-07 7.?E-06 1.0E+0l 7.?E-07 
3.3E-06 3.5E+0l 9.3E-08 1.3E-04 3.5E+0l 3.SE-06 
2.5E-05 1.0E+0l 2.5E-06 2.9E-05 1.0E+0l 2.9E-06 
9.ZE-06 1.0E+0l 9.ZE-07 l.5E-05 1.0E+0l 1.5E-06 
2.6E-05 1.0E+0l 2.6E-06 3.0E-05 1.0E+0l 3.0E-06 
5.2E-07 3.0E+0l 1.7E-08 4.9E-07 3.0E+Ol 1.6E-08 
2.?E-07 6.0E+D2 4.4E-10 7.lE-07 6.0E+02 1.ZE-09 
3.7E-07 5.3E+0l 7.lE-09 4.?E-07 5.3E+0l 9.0E-09 
2.ZE-07 1.0E+D2 2.2E-09 2.6E-07 1.0E+0Z 2.6E-09 
7.4E-08 7.6E+0l 9.BE-10 9.BE-08 7.6E+0l 1.3E-09 
4.3E-08 3.5E+0l l.2E-09 1.lE-07 3.5E+0l 3.3E-09 
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Table 0-2.19 
Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichkrobenzene 
1,4-Dichlcrobenzene 
Benzo{b )fluoranthene 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

0.0E+OO 
0.0E+OO 
0.0E+OO 
3.9E-03 
0.0E+OO 
0.0E+OO 
3.3E-05 
0.0E+OO 
2.9E-05 
8.9E-05 
0.0E+OO 

PDE -Potential Dietary Exposure (mg/kgBW-day). 

15-Mar-2(1(l{l 

7.6E+02 0.0E+OO 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 
!.0E+0l 0.0E+OO 0.0E+OO 
!.0E+0l 3.9E-04 1.6E-06 
3.6E+0l 0.0E+OO 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 
!.!E+0l 3.0E-06 5.SE-08 
8.9E+0l 0.0E+OO 0.0E+OO 
!.6E+02 !.?E-07 5.!E-08 
4.8E+02 !.9E-07 l.2E-07 
5.0E+02 0.0E+OO 0.0E+OO 

4.6E+OO 

R1V = Reference Tmicity Value (mg/kgBW-day) 

2 

7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
!.0E+0l 0.0E+OO 0.0E+OO !.0E+0l 0.0E+OO 
1.0E+0l 1.6E-07 6.2E-06 !.0E+0l 6.2E-07 
3.6E+0l 0.0E+OO 0.0E+OO 3.6E+0l 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
!.!E+Ol 5.3E-09 5.4E-08 !.!E+0l 4.9E-09 
8.9E+0l 0.0E+OO 0.0E+OO 8.9E+0l 0.0E+OO 
!.6E+02 3.!E-10 4.?E-08 !.6E+02 2.9E-10 
4.8E+02 2.6E-10 !.4E-07 4.8E+02 2.9E-10 
5.0E+02 0.0E+OO 0.0E+OO 5.0E+02 0.0E+OO 

5.0E-03 1.4E-02 

HQ = Hazard Quotient (calculated by dividing PDE byRTV) 
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Table 0-2.19 
Risk from Lethal or Sub!ethal Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sedimer 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Arsenic . 
Barium 
Cadmium 
Chromium 
Cobalt 

Copper 

Lead 

Manganese 

Mercury 
Nickel 
Selenium 

Vanadium 

Zinc 
4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Arodor-1260 

Dieldrin 
Benzo[k]fluoranthene 
Bis(2-ethylhexyl)phthalate 

Fluoranthene 

Phenanthrene 
Pyrene 

1,2-Dichloroethylenes (cis and trans) 

Acetone 
Methylene chloride 
Tetrachloroetliylene 
Toluene 
Trichlorofluoromethane 

15-Mar-2000 

4.6E+Ol 4.3E+02 l.!E-01 

7.9E-02 !.OE+OO 7.9E-02 

8.2E-02 2.0E+02 4.!E-04 

7.6E-02 !.OE+Ol 7.6E-03 

!.7E-Ol 2.5E+Ol 6.SE-03 
6.3E-01 4.2E+OO !.5E-01 

!.!E+OO 1.0E+02 !.!E-02 
7.!E-01 7.5E+O! 9.SE-03 

!.8E+Ol 4.5E+O! 3.9E-Ol 

3.7E-01 6.4E-02 5.7E+OO 

3.0E-01 5.0E+Ol 6.0E-03 

7.4E-02 6.0E-01 !.2E-O! 
1.SE-04 l.!E+O! !.6E-05 

!.5E+O! 2.0E+02 7.7E-02 

2.4E-03 l.4E-01 1.7E-02 

2.2E-03 3.9E-Ol 5.SE-03 

3.5E-03 1.4E-0! 2.SE-02 

6.4E-03 9.0E+OO 7.!E-04 

9.7E-05 6.0E-01 !.6E-04 

!.7E-03 !.OE+O! !.7E-04 

6.!E-02 3.5E+Ol !.7E-03 

6.3E-03 l.OE+Ol 6.3E-04 

4.4E-03 !.OE+O! 4.4E-04 

6.6E-03 1.0E+Ol 6.6E-04 

3.3E-05 3.0E+O! l.!E-06 

6.7E-05 6.0E+02 !.lE-07 

3.7E-05 5.3E+Ol 7.!E-07 
2.0E-05 !.OE+02 2.0E-07 
7.BE-06 7.6E+O! 1.0E-07 
1.!E-05 3.5E+Ol 3.!E-07 
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Table 0-2.19 
Risk from Lethal or Sub!ethal Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sedimer 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichlorob<!nzene 
1,4-Dichlorobenzene 
Benzo(b)fluoranthene 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

0.0E+00 
0.0E+OO 

0.0E+00 
1.4E-03 

0.0E+00 
0.0E+00 
3.6E-06 

0.0E+00 
3.ZE-06 
1.0E-05 

0.0E+00 

PDE= Potential Dietary Exposure (mg/kgBW-day). 

15-Mar-2000 

7.6E+02 0.0E+OO 
l.0E+0l 0.0E+00 
l.0E+0l l.4E-04 
3.6E+0l 0.0E+OO 
7.6E+02 0.0E+00 

1.lE+0l 3.3E-07 
8.9E+0l 0.0E+00 
l.6E+02 l.9E-08 

4.8E+02 2.ZE-08 
5.0E+02 0.0E+00 

6.SE+OO 

RTV = Reference Toxicity Value (mg/kgBW-day) HQ = Hazard Quotient (calculated by dividing PDEbyRTV) 
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Table 0-2.20 
Risk from Lethal or Sub]ethal Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Arsenic 
Barium 
C.achnium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1260 

Dieldrin 
Benzo[k]fluoranthene 
Bis(Z-ethylhei.-yl)phtlralate 
Fluoranthene 
Phenanthrene 
Pyrene 
1,2-Dichkroethylencs (cis and trans) 

Acetone 

Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichlorofluoromcthane 

15-Mar-2000 

1.2E+02 4.3E+02 2.8E-01 

5.0E+OO 5.8E-01 8.5E+OO 
1.3E+OO 2.0E+02 6.4E-03 

0.0E+OO 2.ZE+0l 0.0E+OO 
3.9E-01 3.5E+OO 1.1E-01 
3.5E-01 4.ZE+OO 8.4E-02 
2.ZE+OO 1.0E+02 2.ZE-02 

4.1E+OO 2.5E+OO 1.?E+OO 
5.9E+0l 4.5E+0l 1.3E+OO 
4.?E-02 9.0E-01 5.3E-02 
3.8E-01 1.3E+0l 2.9E-02 
1.5E-01 2.0E-01 7.?E-01 
0.0E+OO 6.0E+OO 0.0E+OO 
3.1E+0l 2.0E+02 1.6E-01 
3.IB-03 2.0E-01 1.6E-02 
1.ZE-03 2.0E-01 5.8E-03 
1.6E-03 2.0E-01 8.0E-03 
3.9E-03 6.4E+OO 6.IB-04 

3.5E-04 6.5E-01 5.3E-04 
2.9E-02 1.0E+0l 2.9E-03 

5.IB-02 3.5E+0l 1.5E-03 
5.?E-02 l.0E+0l 5.?E-03 
2.9E-02 1.0E+0l 2.9E-03 
5.?E-02 1.0E+Ol 5.?E-03 
2.5E-03 3.0E+0l 8.ZE-05 
2.lE-03 6.0E+02 3.4E-06 
1.4E-03 5.3E+0l 2.6E-05 
6.9E-04 1.0E+02 6.9E-06 
2.4E-04 7.6E+0l 3.lE-06 
5.0E-04 3.5E+0l 1.4E-05 

7.0E-02 4.3E+02 1.6E-04 2.5E-0l 4.3E+02 5.8E-04 
1.1E-02 1.0E+OO 1.IB-02 2.1E-03 5.8E-01 3.6E-03 
1.ZE-03 2.0E+02 5.9E-06 1.5E-03 2.0E+02 7.6E-06 
0.0E+OO 1.0E+0l 0.0E+OO 0.0E+OO 2.ZE+0l 0.0E+OO 
2.ZE-04 2.5E+0l 8.9E-06 1.1E-03 3.5E+OO 3.ZE-04 
1.?E-04 4.ZE+OO 4.0E-05 2.5E-03 4.ZE+OO 6.0E-04 
2.?E-03 1.0E+02 2.?E-05 4.6E-03 1.0E+02 4.6E-05 
5.IB-03 7.5E+0l 6.8E-05 6.4E-03 2.5E+OO 2.6E-03 
9.?E-02 4.5E+0l 2.IB-03 1.1E-01 4.5E+0l 2.4E-03 
2.5E-05 6.4E-02 3.9E-04 5.5E-04 1.0E-01 5.5E-03 
2.5E-04 5.0E+0l 5.1E-06 l.3E-03 1.3E+0l 9.6E-05 
2.3E-04 1.8E+OO 1.3E-04 5.9E~04 2.0E-01 2.9E-03 
0.0E+OO 1.1E+0l 0.0E+OO 0.0E+OO 6.0E+OO 0.0E+OO 
7.ZE-02 2.0E+02 3.6E-04 7.9E-02 2.0E+02 3.9E-04 
2.ZE-06 1.ZE+OO 1.9E-06' 3.9E-06 1.ZE+0l 3.ZE-07 
8.0E-07 5.8E-01 1.4E-06 1.8E-06 1.ZE+0l 1.5E-07 
6.4E-07 1.ZE+OO 5.5E-07 1.5E-05 1.ZE+0l 1.ZE-06 
6.8E-06 9.0E-01 7.5E-06 9.IB-06 7.5E-03 1.ZE-03 
2.SE-07 2.ZE+OO l.3E-07 4.0E-07 6.5E-01 6.ZE-07 
3.4E-05 1.0E+0l 3.4E-06 4.0E-05 1.0E+0l 4.0E-06 
1.6E-05 3.5E+0l 4.?E-07 6.6E-04 3.5E+0l 1.9E-05 
6.8E-05 l.0E+0l 6.BE-06 7.9E-05 1.0E+0l 7.9E-06 
3.4E-05 1.0E+0l 3.4E-06 4.IB-05 1.0E+0l 4.lE-06 
6.8E-05 1.0E+0l 6.BE-06 7.9E-05 1.0E+0l 7.9E-06 
4.4E-06 3.0E+0l 1.5E-07 4.lE-06 3.0E+0l 1.4E-07 
1.0E-06 6.0E+02 1.?E-09 2.?E-06 6.0E+02 4.5E-09 
l.ZE-06 5.3E+0l 2.3E-08 2.0E-06 5.3E+0l 3.?E-08 
5.6E-07 1.0E+0Z 5.6E-09 9.?E-07 1.0E+02 9.?E-09 
2.5E-07 7.6E+0l 3.3E-09 3.5E-07 7.6E+0l 4.6E-09 
2.5E-07 3.5E+0l 7.ZE-09 6.?E-07 3.5E+0l 1.9E-08 
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Table 0-2.20 
Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from RMB Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massac~usetts 

1,2-Dichkrobenzene 
1,4-Dichla-ob.enzene 
Benzo(b )fluorarithene 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

0.0E+OO 
0.0E+OO 
0.0E+OO 
9.9E-03 
0.0E+OO 
0.0E+OO 
!.0E-04 
0.0E+OO 
6.SE-05 
5.!E-04 
0.0E+OO 

PDE - Potential Dietary Exposure (mg/kgBW-day). 

15-Mar-2000 

7.6E+02 0.0E+OO 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 
!.0E+0! 0.0E+OO 0.0E+OO 
!.0E+0! 9.9E-04 4.!E-06 
3.6E+0l 0.0E+OO 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 
!.IE+0! 9.4E-06 1.8E-07 
8.9E+0l 0.0E+OO 0.0E+OO 
1.6E+02 4.IE-07 !.ZE-07 
4.8E+02 !.!E-06 6.SE-07 
5.0E+02 0.0E+OO 0.0E+OO 

!.3E+0! 

R1V = Reference Tm.:icity Value (mg/kgBW-day) 

2 

7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
1.0E+0! 0.0E+OO 0.0E+OO 1.0E+0! 0.0E+OO 
!.0E+0l 4.!E-07 !.6E-05 !.0E+0! !.6E-06 
3.6E+0! 0.0E+OO 0.0E+OO 3.6E+0l 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
!.IE+0l !.7E-08 1.7E-07 1.IE+0l !.6E-08 
8.9E+0l 0.0E+OO 0.0E+OO 8.9E+0l 0.0E+OO 
!.6E+02 7.4E-!O !.IE-07 !.6E+02 6.9E-10 
4.8E+02 !.4E-09 7.9E-07 4.8E+02 l.6E-09 
5.0E+02 0.0E+OO 0.0E+OO 5.0E+02 0.0E+OO 

!.5E-02 2.0E-02 

HQ = Hazard Quotient (calculated by dividing PDE by RTV) 
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TableO-2.20 
Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Lead 

Manganese 

Mercury 

Nickel 
Selenium 

Vanadium 

Zinc 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1260 

Dieldrin 
Benzo[k]fluoranthene 
Bis(2- ethylhexyl) phthalate 

Fluoranthene 
Phenanthrene 
Pyrene 

1,2-Dichloroethylenes (cis and trans) 
Acetone 

Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichlorofluoromethane 

15-Mar-2000 

6.2E+Ol 

2.4E-Ol 

1.SE-01 

O.OE+OO 

3.6E-01 

l.!E+OO 

l.SE+OO 

l.7E+OO 

3.6E+Ol 

2.SE-01 

4.4E-01 

2.5E-01 

O.OE+OO 

3.SE+Ol 

2.6E-03 

2.3E-03 

6.6E-03 

6.6E-03 

l.3E-04 

8.7E-03 

3.!E-01 

l.7E-02 

9.SE-03 

l.7E-02 

2.7E-04 

2.6E-04 

l.7E-04 
8.4E-05 
2.SE-05 
6.4E-05 

4.3E+02 1.SE-01 

1.0E+OO 2.4E-01 

2.0E+02 9.ZE-04 

l.OE+Ol O.OE+OO 
2.5E+Ol l.4E-02 

4.2E+OO 2.6E-01 

1.0E+02 l.SE-02 

7.5E+Ol 2.ZE-02 

4.5E+Ol 8.!E-01 

6.4E-02 3.9E+OO 

5.0E+Ol 8.SE-03 

6.0E-01 4.lE-01 

1.lE+Ol O.OE+OO 

2.0E+OZ l.SE-01 

1.4E-01 1.9E-02 

3.9E-01 6.0E-03 

1.4E-01 4.7E-02 

9.0E+OO 7.3E-04 

6.0E-01 2.!E-04 

l.OE+Ol 8.7E-04 

3.SE+Ol 8.7E-03 

l.OE+Ol l.7E-03 

l.OE+Ol 9.SE-04 

l.OE+Ol l.7E-03 

3.0E+Ol 9.ZE-06 

6.0E+02 4.3E-07 

5.3E+Ol 3.2E-06 
l.OE+02 8.4E-07 
7.6E+Ol 3.7E-07 
3.SE+Ol l.SE-06 
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Table 0-2.20 
Risk from Lethal pr Subletha! Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzo(b)fluoranthene 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

0.0E+00 
0.0E+OO 
0.0E+00 
3.5E-03 

0.0E+00 
0.0E+00 
l.2E-05 

0.0E+OO 
7.6E-06 
6.0E-05 

0.0E+00 

PDE= Potential Dietary Exposure (mg/kgBW-day). 

15-Mar-2000 

7.6E+02 0.0E+00 
7.6E+02 0.0E+00 
l.0E+0l 0.0E+00 
1.0E+0l 3.5E-04 
3.6E+0l 0.0E+00 
7.6E+02 0.0E+00 
1.lE+0l l.lE-06 
8.9E+0l 0.0E+OO 
l.6E+02 4.6E-08 

4.8E+02 l.2E-07 

5.0E+02 0.0E+00 

6.lE+00 

R TV = Reference Toxicity Value (mglkgBW-day) HQ = Hazard Quotient ( calculated by dividing PDE by R 1V) 
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Table 0-2.21 
Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CFCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Alwninwn 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
lead 
Manganese 

Mercury 
Nickel 
Selenium 

Vanadium 
Zinc 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1260 
Dicklrin 
Benzo{k]fluoranthene 
Bis(2-ethylhe.-yl)phthalate 
FJuoranthene 
Phenanthrene 

Pyrene 

1,2-Dichlcroethylenes (cis and trans) 
Acetone 

Methylene chloride 
Tetrachloroelhylene 
Toluene 
Trichlorofluoromethane 

15-Mar-2000 

8.6E+0l 4.3E+02 2.0E-01 
1.6E+OO 5.SE-01 2.7E+OO 
5.6E-01 2.0E+02 2.SE-03 
0.0E+OO 2.2E+0l 0.0E+OO 
l.9E-01 3.5E+OO 5.3E-02 
2.lE-01 4.2E+OO 4.9E-02 
5.lE-01 l.0E+02 5.lE-03 
1.8E+OO 2.5E+OO 7.lE-01 
l.8E+0l 4.5E+0l 4.lE-01 
1.lE-02 9.0E-01 l.2E-02 
2.6E-01 1.3E+0l 2.0E-02 
4.6E-02 2.0E-01 Z.3E-01 
0.0E+OO 6.0E+OO 0.0E+OO 
l.4E+01 Z.0E+02 6.9E-02 
1.lE-03 Z.0E-01 5.3E-03 
4.0E-04 Z.0E-01 Z.0E-03 
8.4E-04 Z.0E-01 4.ZE-03 
9.0E-04 6.4E+OO l.4E-04 
7.ZE-05 6.5E-01 1.lE-04 
5.5E-03 l.0E+0l 5.5E-04 
l.0E-02 3.5E+0l 2.9E-04 
2.lE-02 l.0E+0l Z.lE-03 
8.0E-03 l.0E+0l 8.0E-04 
2.2E-02 l.0E+0l 2.2E-03 
2.9E-04 3.0E+0l 9.SE-06 
5.3E-04 6.0E+02 8.9E-07 
3.lE-04 5.3E+0l 6.0E-06 
1.?E-04 1.0E+02 l.7E-06 
6.6E-05 7.6E+0l S.6E-07 
S.6E-05 3.5E+0l Z.5E-06 

5.lE-02 4.3E+02 1.2E-04 1.SE-01 4.3E+02 4.2E-04 
3.6E-03 1.0E+OO 3.6E-03 6.6E-04 5.SE-01 1.lE-03 
5.2E-04 2.0E+02 2.6E-06 6.6E-04 2.0E+02 3.3E-06 
0.0E+OO l.0E+0l 0.0E+OO 0.0E+OO 2.2E+0l 0.0E+OO 
1.lE-04 2.5E+0l 42E-06 5.3E-04 3.5E+OO l.5E-04 
9.?E-05 4.2E+OO 2.3E-05 1.5E-03 4.2E+OO 3.5E-04 
6.2E-04 1.0E+02 6.2E-06 1.lE-03 l.0E+02 1.lE-05 
2.2E-03 7.5E+0l 2.9E-05 2.?E-03 2.5E+OO l.lE-03 
3.0E-02 4.5E+0l 6.6E-04 4.0E-02 4.5E+0l 8.SE-04 
5.?E-06 6.4E-02 8.SE-05 l.2E-04 l.0E-01 1.2E-03 
l.?E-04 5.0E+0l 3.5E-06 8.5E-04 1.3E+0l 6.6E-05 
7.0E-05 1.8E+OO 4.0E-05 l.SE-04 Z.0E-01 8.SE-04 
0.0E+OO 1.lE+0l 0.0E+OO 0.0E+OO 6.0E+OO 0.0E+OO 
3.ZE-02 Z.0E+02 l.6E-04 3.5E-02 Z.0E+02 l.?E-04 
7.ZE-07 l.2E+OO 6.ZE-07 l.3E-06 l.2E+0l 1.lE-07 
Z.SE-07 5.SE-01 4.SE-07 8.6E-07 1.ZE+0l 7.ZE-08 
3.3E-07 l.2E+OO Z.9E-07 7.SE-06 l.2E+0l 6.5E-07 
l.6E-06 9.0E-01 l.?E-06 7.lE-06 7.5E-03 9.5E-04 
5.SE-08 2.2E+OO Z.6E-08 8.4E-08 6.5E-01 l.3E-07 
6.6E-06 1.0E+0l 6.6E-07 7.?E-06 l.0E+0l 7.?E-07 
3.3E-06 3.5E+0l 9.3E-08 l.3E-04 3.5E+0l 3.SE-06 
Z.5E-05 l.0E+0l 2.5E-06 Z.9E-05 1.0E+0l Z.9E-06 
9.2E-06 1.0E+0l 9.ZE-07 l.5E-05 1.0E+0l l.5E-06 
2.6E-05 l.0E+0l 2.6E-06 3.0E-05 1.0E+0l 3.0E-06 
5.2E-07 3.0E+0l l.?E-08 4.9E-07 3.0E+0l 1.6E-08 
Z.?E-07 6.0E+02 4.4E-10 7.lE-07 6.0E+02 1.2E-09 
3.?E-07 5.3E+Ol 7.lE-09 4.7E-07 5.3E+0l 9.0E-09 
Z.2E-07 1.0E+02 2.2E-09 2.6E-07 l.0E+02 2.6E-09 
7.4E-08 7.6E+0l 9.SE-10 9.SE-08 7.6E+0l 1.3E-09 
4.3E-08 3.5E+0l 1.2E-09 1.lE-07 3.5E+0l 3.3E-09 

A2SWSDFAwkl 



Table 0-2.21 
Risk from Lethal or Sub]ethal Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

1,2-Dichkrobenzene 
1,4-Dichlcrobenzene 
Benzo(b )fluoranthenc 
Chrysene 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chlorofonn 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

0.0E+OO 
0.0E+OO 
0.0E+OO 
3.9E-03 
0.0E+OO 
0.0E+OO 
3.3E-05 
0.0E+OO 
2.9E-05 
8.9E-05 
0.0E+OO 

PDE= Potential Dietary Exposure (mg/kgBW-day). 

15-Mar-2000 

7.6E+02 0.0E+OO 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 
1.0E+0l 0.0E+OO 0.0E+OO 
1.0E+0l 3.9E-04 1.6E-06 
3.6E+0l 0.0E+OO 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 
1.lE+0l 3.0E-06 5.BE-08 
8.9E+0l 0.0E+OO 0.0E+OO 
1.6E+02 l.7E-07 5.lE-08 
4.8E+02 1.9E-07 1.2E-07 
5.0E+02 0.0E+OO 0.0E+OO 

4.5E+OO 

R1V = Reference Toxicity Value (mg/kgBW-day) 

2 

7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
l.0E+0l 0.0E+OO 0.0E+OO 1.0E+0l 0.0E+OO 
1.0E+0l 1.6E-07 6.2E-06 1.0E+0l 6.2E-07 
3.6E+0l 0.0E+OO 0.0E+OO 3.6E+0l 0.0E+OO 
7.6E+02 0.0E+OO 0.0E+OO 7.6E+02 0.0E+OO 
1.lE+0l 5.3E-09 5.4E-08 1.lE+0l 4.9E-09 
8.9E+0l 0.0E+OO 0.0E+OO 8.9E+0l 0.0E+OO 
1.6E+02 3.lE-10 4.7E-08 1.6E+02 2.9E-10 
4.8E+02 2.6E-10 1.4E-07 4.8E+02 2.9E-10 
5.0E+02 0.0E+OO 0.0E+OO 5.0E+02 0.0E+OO 

4.BE-03 7.4E-03 

HQ = Hazard Quotient (calculated by dividing PDE byR1V) 

_easWSDFAwkl 



Table0-221 
Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area 2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Arsenic 

Barium 
Cadmium 
Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 
Nickel 

Selenium 

Vanadium 
Zinc 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1260 

Dicldrin 

Benzo[k]fluoranthene 

Bis(2-ethylhe>..)'l)phthalate 
FJuoranthene 
Phenanthrene 

Pyrene 

1,2-Dichloroethylenes (cis and trans) 

Acetone 

Methylene chloride 
Tetrachloroethylcne 
Toluene 
Trichlorofluoromethane 

15-Mar-2000 

4.6E+Ol 4.3E+02 1.!E-01 

7.SE-02 1.0E+OO 7.SE-02 

8.0E-02 2.0E+02 4.!E-04 

O.OE+OO !.OE+O! O.DE+OO 
1.?E-01 2.5E+Ol 6.SE-03 
6.3E-01 4.2E+OO !.5E-O! 

3.5E-O! !.OE+02 3.5E-03 

7.!E-01 7.5E+Dl 9.4E-03 

1.4E+Ol 4.5E+Dl 3.2E-O! 

5.?E-02 6.4E-02 8.SE-01 

3.DE-01 5.0E+O! 6.0E-03 

7.4E-02 6.0E-01 1.2E-01 

O.DE+OO 1.!E+Ol O.OE+OO 

1.5E+Ol 2.DE+02 7.?E-02 
2.4E-03 !.4E-01 1.?E-02 

2.2E-03 3.9E-01 5.SE-03 

3.SE-03 1.4E-O! 2.SE-02 

6.4E-03 9.0E+OO 7.!E-04 

9.?E-05 6.0E-01 !.6E-04 

1.?E-03 1.0E+Ol 1.?E-04 

6.!E-02 3.5E+Ol 1.?E-03 

6.3E-03 1.0E+Dl 6.3E-04 

4.4E-03 1.0E+Ol 4.4E-04 

6.6E-03 1.0E+Dl 6.6E-04 

3.3E-05 3.0E+Dl 1.!E-06 

6.?E-05 6.0E+02 1.!E-07 

3.?E-05 5.3E+Ol 7.!E-07 
2.0E-05 1.0E+02 2.0E-07 
7.BE-06 7.6E+Dl !.OE-07 
1.!E-05 3.5E+Ol 3.!E-07 

1 A2SWSDFA.wkl 



Table O -2.21 
Risk from Lethal or Subletha! Effects for Semi-Aquatic Receptors from Average Exposure Concentrations of CPCs in Food, Filtered Surface Water, and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachus~tts 

1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzo(b)fluci'r?-11thene 
Chrysene .. 
Naphthalene 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Trichloroethylene 
Xylene 

SUMMARY HAZARD INDEX 

0.0E+00 
0.0E+00 

0.0E+00 
l.4E-03 

0.0E+00 

0.0E+00 
3.6E-06 

0.0E+00 
3.2E-06 

!.0E-05 

0.0E+00 

PDE= Potential Dietary Exposure (mglkgBW-day). 

15-Mar-2000 

7.6E+02 0.0E+00 
7.6E+02 0.0E+OO 

!.0E+0l 0.0E+00 

!.0E+0l l.4E-04 

3.6E+0! 0.0E+OO 
7.6E+02 0.0E+OO 
!.!E+0l 3.3E-07 

8.9E+0l 0.0E+00 

!.6E+02 l.9E-08 
4.8E+02 2.2E-08 

5.0E+02 0.0E+00 

l.8E+00 

RTV = Reference Toxicity Value (mg/kgBW-day) HQ = Hazard Quotient ( calculated by dividing PDE by R TV) 

2 A2SWSDFAwk! 



Table 0-2.22 

Risk from Lethal or Sublethal Effects for Semi-Aquatic Receptors from RME Exposure Concentrations of CPCs in Food, Unfiltered Surface Water, and Sediment 
Area 3 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 

Barium 

Copper 

Lead 

Selenium 

Zinc 

4.4'-DDD 

Aroclor-1260 

Benzo{k]Guoranthcme 

Fluoranthene 

Phenanthrene 

Pyrene 

Acetone 

Toluene 

1,2-Di<;tlorobenzene 

1,4-Dichlorobenzene 

Benzo(b)Uuor~nthene 

Cluysene 

Naphthalene 

Benzene 

Carbon disulfide 

Chlorobenzene 

Xylene 

Antimony 

SUMMARY HAZARD INDEX 

6.9E-06 

1.2B-05 

3.8E-04 

8.2B-06 

1.lE-07 

2.0E-05 

3.8B-07 

4.0B-06 

1.lB-06 

2.5B-06 

1.4B-06 

2.lE-06 

5.3B-07 

8.4B-08 

1.SE-06 

3.SE-06 

1.SB-06 

l.3E-06 

2.0E-06 

9.3B-08 

2.6B-08 

2.5E-07 

2.8E-08 

2.5E-07 

PDE = Potential Dietary Exposure (mg/kgBW-day). 

15-Mar-2000 

5.SE-01 1.2B-05 

2.0B+02 6.3B-08 

1.0E+02 3.8B-06 

2.SE+00 3.:3B-06 

2.0E-01 5.7B-07 

2.0E+02 1.0E-07 

1.2B+Ol 3.lE-08 

7.5E-03 5.3B-04 

1.0B+Ol 1.lE-07 

1.0E+Ol 2.SE-07 

1.0E+Ol 1.4E-07 

1.0E+Ol 2.lB-07 

6.0E+02 8.BE-10 

7.6B+Ol 1.lB-09 

7.6E+02 1.9E-09 

7.6E+02 5.0B-09 

l.OB+Ol 1.SE-07 

l.OE+Ol 1.3E-07 

3.6E+Ol 5.6E-08 

7.6B+02 1.2E-10 

1.lB+Ol 2.4B-09 

8.9E+Ol 2.9E-09 

5.0E+02 5.SB-11 

4.2E+Ol 6.0E-09 

55B-04 

RTV = Reference Toxicity Value (mg/kgBW-day) HQ= Hazard Quotient (calculated by dividing PDE by RTV) 

A2SWSDUM.wkl 
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TABLE 0-3.1 

CHEMICALS ELIMIMATED AS ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 UPLAND SURFACE SOIL
1 

AOC57 

Aluminum 

Barium 
Beryllium 
Chromium 

Lead 
Vanadium 
Zinc 

Notes: 

5/5 

5/5 
1/5 
5/5 

5/5 
5/5 
5/5 

REMEDIAL INVESTIGATION REPORT 

DEVENS,MASSACHUSETTS 

NA 

NA 

0.5 
NA 
NA 
NA 
NA 

3,920 to 7,530 

18.8 to 40.9 

0.71 
7.7 to 27 

8.1 to 22.9 
7.6 to 15.5 

13.7 to 38.1 

18,000 
54 

0.81 
331 
48' 

32.3 
43.9 

6,700 

26.3 
0.34 

15.9 

14.0 
12.0 
24.2 

7,530 

40.9 
0.71 

27.0 
22.9 
15.5 
38.1 

1 Sample locations include: 57B-95-01X, 57B-95-02X, 57E-95-02X, 57E-95-10X, and 57E-95-25X (all collected from Oto 2 feet below ground surface). 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 Inorganic background concentrations from the Ft. Devens background surface soil database (developed in 1993). 
5 The average of all concentrations assigns a value of 1/2 the SQL to all nonMdetects. 
6 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calculated 

because there are fewer than 10 samples in the data set. 
7 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, 

then the RME was used instead. 

µgig = micrograms per gram 

AOC = Area of contamination. 
CPC = Contaminant of potential concern. 

NA= Not available. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 

SQL = Sample quantitation limit. 

UPSSRV.xls 

6,700 

26.3 
0.34 

15.9 

14.0 
12.0 
24.2 

3/14/00 



TABLE 0-3.2 

CHEMICALS ELIMIMATED AS ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 FLOODPLAIN SURFACE SOIL1 

AOC57 

REMEDIAL INVESTIGATION REPORT 

PAL METALS (µgig) 

Aluminum 

Beryllium 

Chromium 
Cobalt 

Nickel 

Vanadium 

Notes: 

3/3 

1/3 

3/3 

3/3 

3/3 

3/3 

1 Sample locations include• 57E-95-12X, 57E-95-16X, and 57E-95-17X. 

DEVENS,MASSACHUSETTS 

iil.i~~&\~~~~~l~Wl 
\gi/6t;~lf!fj;i)],)i 

NA 3,140 to 6,180 18,000 

0.5 0.71 0.81 

NA 9.0 to 15.4 33 

NA 1.9 to 2.3 4.7 

NA 6.1 to 10.4 14.6 

NA 5.7 to 14 32.3 

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 Inorganic background concentrations from the Ft. Devens background surface soil database (developed in 1993). 
5 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. 
6 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not 

calculated because there were fewer than 10 samples in the dataset. 

4,930 

0.40 

12.7 

2.1 

7.9 

10.7 

;;;····~p~ilf;~gj~~l)il\;i 
•·•·•·•···•··•···po~.¢t"!i'lil!9tt$Yk1il 

a!!l~lJ;rni•11~it~~~~1l 
6,180 4,930 

0.71 0.40 

15.4 12.7 

2.3 2.1 

10.4 7.9 

14 10.7 

7 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 

µg/g = micrograms per gram 

AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA = Not available. 

PAL = Project analyte list. 

RME = Reasonable maximum exposure. 
SQL = Sample quantitation limit 

FPSSRV ···'<1 L .-i/14/00 



TABLE"O-3.3 

CHEMICALS ELIMINATED AS ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SURFACE SOIL
1 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS,MASSACHUSETTS 

.,I,,,li,,,11"'.•~"'i"'}"':: .. ~t'"~L"'i~"'f ("';i'"li"'\.""/J"'l1"'il"'ff""••"'••""·•·•..., 
intrieyte.1:iiflr~el:iiijtJi••••.·• 
··•·••. ··••·•··R4n1lfnff~tfoi#i}'.i 
·•·····•·•B1:1't~!;\•I :f~~3i]g3J.;;, 

PAL METALS (µg/g) 

Aluminum 2/2 NA 6,370 to 7,100 18,000 6,740 

Barium 4/4 NA 11.1 to 29.3 54 18.0 

Chromium 2/2 NA 10.6 to 11.7 33 11.2 

Cobalt 2/2 NA 2.4 to 3.2 4.7 2.8 

Copper 4/4 NA 2.9 to 6.8 13.5 4.6 

Lead 3/4 10.5 7.8 to 32.7 48 16.9 

Nickel 2/2 NA 10.5 to 11.1 14.6 10.8 

Vanadium 2/2 NA 9.2 to 9.4 32.3 9.3 

Zinc 4/4 NA 15.8 to 28.5 43.9 22.1 

Notes: 
1 Sample locations include: 57B-96-08X, 57B-96-09X, 57S-98-13X, and 57S-98-14X. 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 

3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 Inorganic background concentrations from the Ft Devens background surface soil database (developed in 1993). 
5 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. 

7,100 

29.3 

11.7 

3.2 

6.8 

32.7 

11.1 

9.4 

28.5 

6 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calculated because there 

are fewer than 10 samples in the data set 

6,740 

18.0 

11.2 

2.8 

4.6 

16.9 

10.8 

9.3 

22.1 

7 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 

µg/g = micrograms per gram 

AOC= Area of contamination. 

CPC = Contaminant of potential concern. 

NA = Not available. 

PAL= Project analyte list 

RME = Reasonable maximum exposure. 

SQL = Sample quantitation limit 

A3SSRV.wk1 ::j/14/00 



TABLEO-3.4 

CHEMICALS ELIMINATED AS ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SURFACE WATER1 

AOC57 

1/1 

Notes: 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

NA 92.8 

1 Sample locations include: 57W-98-07X. Manganese data were rejected in 4 out of 5 surface water samples. 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 The arithmetic mean of inorganic concentrations detected in upgradient samples 57W-95-03X and -OBX. 
5 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. 
6 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calculated because there are fewer than 

10 samples in the data set. 
7 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 

µg/L = micrograms per liter 

AOC = Area of contamination. 

CPC = Contaminant of potential concern. 

NA = Not available. 

PAL = Project analyte list. 

RME = Reasonable maximum exposure. 

SQL = Sample quantitation limit. 

92.8 

A3SW.v·'·' L .--i/14/00 



TABLEO:3.5 

CHEMICALS ELIMINATED AS ECOLOGICAL CONTAMINATNS OF POTENTIAL CONCERN IN AREA 2 SEDIMENT
1 

AOC 57 

PAL METALS (µg/g) 

Cadmium 

Vanadium 

Notes: 

1/6 

4/6 

0.70 

3.4 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

2.3 

28.4 to 40.3 

1 Sample locations include: 57D-95-04X through 57D-95-07X, 570-95-0SX, and 57D-95-10X. 

NA 

34.7 

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 The arithmetic mean of concentrations detected in upgradient samples 57D-95-03X and -OBX. 

5-14 

60-100 

5 Rojko, 1990. "Proposed Classification Scheme for Sediments in Massachusetts Lakes and Ponds". Values less than the provided range are classified as "normal", and values 

greater than the provided range are classified as "highly elevated". 
6 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. 
7 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calucated because there are 

fewer than 1 O samples in the data set. 
8 Average Exposure Point Concentrations (EPCs) are equal to the lesser of the average of all concentrations and RME. 

µgig= micrograms per gram 

AOC = Area of contamination. 

CPC = Contaminant of potential concern. 

NA = Not available. 

PAL= Project analyte list. 

RME = Reasonable maximum exposure. 

SOL= Sample quantitation limit. 

A2SDRV.wk1 

0.68 

22.9 

2.3 

40.3 

0.68 

22.9 

3/14/00 



TABLE 0-3.6 

CHEMICALS ELIMINATED AS ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SEDIMENT1 

AOC 57 

PAL METALS (µg/g) 

Arsenic 

Barium 

Copper 

Lead 
Manganese 
Selenium 

Zinc 

Notes: 

5/5 

5/5 

3/5 

2/5 

5/5 
4/5 
1/5 

1 Sample locations include: 570-98-04X through 57D-98-0BX. 

NA 
NA 
0.97 

10.5 

NA 
0.25 
8.0 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS -~--

3.2 to 37.1 110 

16.1 to 59.8 101 

2.7 to 11.2 30.7 

33.6 to 64.6 208 

29 to 459 1,510 
0.72 to 1.8 2.8 

90.8 315 

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 

25-50 

NA 
70-130 

200-410 
350-850 

NAI 
250-450 

3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 The arithmetic mean of inorganic concentrations detected in upgradient samples 57D-95-03X and -OBX. 

:.:tti~4tff:iWi!ll% 
; ~M=~~\l~~li~;; 

20.0 37.1 20.0 
33.0 59.8 33.0 
4.0 11.2 4.0 

22.8 64.6 22.8 
188 459 188 
1.1 1.8 1.1 
21.4 90.8 21.4 

5 Rojko, 1990. "Proposed Classification Scheme for Sediments in Massachusetts Lakes and Ponds". Values less than the provided range are classified as "normal", and values greater than the provided 

range are classified as "highly elevated". 
6 The average of all concentrations assigns a value of 1/2 the SOL to all non-detects. 
7 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calucated because there are 

fewer than 10 samples in the data set. 
8 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 

µg/g = micrograms per gram 

AOC= Area of contamination. 

CPC = Contaminant of potential concern. 

NA = Not available. 

PAL= Project analyte list. 

RME = Reasonable maximum exposure. 

SOL= Sample quantitation limit. 

A3sd.xls 
,_ 

,·--?/14/00 



TABLEO-3.7 
RESULTS OF FOOD-WEB MODELING FOR 

SURFACE SOIL, SEDIMENT, AND SURFACE WATER 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

,_;,C-' -_-, ,,--__-,-,,> ,, :, ,': ':\ --,, "": '-'--'" 

, '/fotall111Uhr Cl'C1 Hd. 
i,{{S~~~~ii!\'-;ti_i_~i~'.~,ted;~-,': -_,: 
·• .. ,-,,, .. •• . Cl'Gi · · ·· • 

Area 2 Upland Surface Soil 

White-footed mouse 

American robin 

Red fox 

Barred owl 

Area 2 Floodplain Surface Soil 

White-footed mouse 

Short-tailed shrew 

American robin 

Raccoon 

Barred owl 

Area 3 Surface Soil 

White-footed mouse 

American robin 

Red fox 

Barred owl 

Area 2 Sediment 

Muskrat 

Mallard 

Raccoon 

Great blue heron 

Area 3 Sediment and Unfiltered 
Surface Water 

Raccoon 

0.17 

0.32 

0.000034 

0.00011 

0.096 

0.20 

0.17 

0.00011 

0.000039 

0.17 

0.13 

0.000013 

0.000037 

0.055 

0.000030 

0.00015 

0.036 

0.00062 

'"<:-<,:;, ,:::--J ,-: . ..-}\,/,:, t.<>--',' ,, ',\,,; 

. . .• 

1.5 1.7 

0.94 1.3 

0.000077 0.00011 

0.00021 0.00032 

4.0 4.1 

2.4 2.6 

1.8 2.0 

0.037 0.037 

0.00028 0.00032 

3.0 3.2 

0.91 1.0 

0.0011 0.0011 

0.00034 0.00038 

13 13 

0.015 0.015 

0.028 0.028 

12 12 

0.00064 0.0013 

[a] The infonnation listed is summarized from Tables 0-4.1 through 0-4.10 in Appendix 0-4. These values are His calculated for all 
chemicals eliminated as CPCs in the baseline ERA. 

[b] The information listed was obtained from Table 9-60. These values are His calculated for all chemicals retained as CPCs in the 
baseline ERA. 

CPC = Chemical of Potential Concern 
HI = Hazard Index 
NA= Not applicable. 
RME = Reasonable Maximum Exnosure 

HISUMM 2/19/97 



TABLEO-3.8 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES FROM 

CHEMICALS ELIMINATED AS CPCs IN AREA 2 UPLAND SURFACE SOIL 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

/:{~5Y~~;,,e 
PAL Metals (µgig) 

Aluminum 7,530 6,700 50 NA 

NA 

NA 

250 

1,190 

NA 

130 

••. -j.w.:. .. '.. 
Barium 

Beryllium 

Chromium 

Lead 

Vanadium 

Zinc 

40.9 26.3 500 

0.71 0.34 10 

27.0 15.9 

22.9 14.0 50 

15.5 12.0 2 

38.1 24.2 50 

Exposure Point Concentrations (EPCs) are presented in Table O-3.l. 

No/No 

No/No 

No/No 
~•~!::•~,:'"'"''•'~ .• Y•illi.,,,,' 

No/No 

NA 

NA 

NA 

No/No 

No/No 

NA 

No/No 

Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-1.7 and 0-1.8 (respectively). Generally, the plant RTVs are 
the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LC30 (14-day soil 
test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 
0.2 was applied to invertebrate RTVs; the resultant value should be protective of 99.9% of the population ·from lethal effects 
(USEPA, 1986). 
Comparison shown is maximum EPC to RTV/average EPC to RTV. 

RTV = reference toxicity value. 
µgig= micrograms per gram. 
LC50 = concentration lethal to 50% of the test population. 
LOEC = lowest observed effect concentration. 
NA= Not available. 
RME = Reasonable maximum exposure. 
Shading indicates exceedances. 

FPSSBNCH - 1 - 2/19/97 



TABLEO-3.9 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES FROM 

CHEMICALS ELIMINATED AS CPCs IN AREA 2 FLOODPLAIN SURFACE SOIL 
AOC57 

PAL Metals (µgig) 

Aluminum 

Beryllium 

Chromium 

Cobalt 

Nickel 

Vanadium 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

6,180 

0.71 

15.4 

2.3 

10.4 

14 

4,930 

0.40 

12.7 

2.1 

7.9 

10.7 

50 

IO 

20 

30 

2 

NA 

NA 

250 

NA 

400 

NA 

Exposure Point Concentrations (EPCs) are presented in Table 0-3.2. 

Yes/Yes 

No/No 

YeS{Yes 

No/No 

No/No 

~)?f&/Jf~:f; 

NA 

NA 

No/No 

NA 

No/No 

NA 

Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-l. 7 and 0-1.8 (respectively). Generally, the plant RTVs are 
the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LC50 (14-day soil 
test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 
0.2 was applied to invertebrate RTVs; the resultant value should be protective of99.9% of the population from lethal effects 
(USEPA, 1986). 
Comparison shown is maximum EPC to RTV/average EPC to RTV. 

RTV = reference toxicity value. 
µgig = micrograms per gram. 
LCsu = concentration lethal to 50% of the test population. 
LOEC = lowest observed effect concentration. 
NA= Not available. 
RME = Reasonable maximum exposure. 
Shading indicates exceedanccs. 

FPSSBNCH - 1 - 2/19/97 



TABLE 0-3.10 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES FROM 

PAL Metals (µgig) 

Aluminum 

Barium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

Zinc 

CHEMICALS ELIMINATED AS CPCs IN AREA 3 SURFACE SOIL 
AOC57 

REMEDIAL INVESTIGATION REPORT 

7,IO0 

29.3 

11.7 

3.2 

6.8 

32.7 

11.1 

9.4 

28.5 

DEVENS, MASSACHUSETTS 

6,740 50 

18.0 500 

11.2 

2.8 20 

4.6 100 

16.9 50 

10.8 30 

9.3 2 

22.1 50 

-----

NA 

NA 

250 

NA 

30 

1,190 

400 

NA 

130 

No/No 

: i ;,ir.{ ,; ~ 
,, /· -·Yv>'.:/L. 

No/No 

No/No 

No/No 

No/No 

No/No 

Exposure Point Concentrations (EPCs) are presented in Table 0-3.3. 

NA 

NA 

No/No 

NA 

No/No 

No/No 

No/No 

NA 

No/No 

Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-1.7 and O-l.8 (respectively), Generally, the plant RTVs are 
the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LC50 (14-day soil 
test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 
0.2 was applied to invertebrate RTVs; the resultant value should be protective of99.9% of the population from lethal effects 
(USEPA, 1986). 
Comparison shown is maximum EPC to RTV/average EPC to RTV. 

RTV = reference toxicity value. 
µgig= micrograms per gram. 
LC50 = concentration lethal to 50% of the test population. 
LOEC = lowest observed effect concentration. 
NA= Not available. 
RME = Reasonable maximum exposure. 
Shading indicates exceedances. 

FPSSBNCH - 1 - 2/19/97 



TABLE 0-3.11 
COMPARISON OF AREA 3 SURFACE WATER EXPOSURE CONCENTRATIONS FOR CHEMICALS 

ELIMINATED AS COCs WITH TOXICITY BENCHMARK VALUES 1 

PAL Unfiltered Metals 
(µg/1) 

Manganese 

AOC57 

REMEDIAL INVESTIGATION REPORT 

92.8 

DEVENS, MASSACHUSETTS 

92.8 NA 280/phytoplankton 
population endpoints 

Not exceeded 

1 Results of analyses of surface water samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table Ow3.4 are 
presented. 

2 Chronic Federal Ambient Water Quality Criteria (USEPA, 1991 and 1988). 
3 From Appendix Owl, Table Qwl.9. Only growth, mortality, reproductive, and biomass effects to fish, plants, invertebrates, and amphibians 

were considered. 

Notes: 

CPC 
µg/1 
AWQC 
NA 

= contaminant of potential concern 
= micrograms per liter 
= Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act) 
= Not available 

A2SWBNCH 2119197 



Cadmium 

Vanadium 

TABLE 0-3.12 
COMPARISON OF AREA 2 SEDIMENT EXPOSURE CONCENTRATIONS FOR CHEMICALS ELIMINATED AS CPCs 

40.3 22.9 

WITH TOXICITY BENCHMARK VALUES 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA 

NA 

1.2 

NA 

9.6 

NA 

0.6 

NA 

0.61 Exceeds benchmark 

NA No benchmark available 

1 Results of analyses of sediment samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table 0-3.5 are presented. 
2 U.S. Environmental Protection Agency (USEPA, 1988) mean Sediment Quality Criteria (SQCs). 
3 National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L) and Effects Range-Median (ER-M) Sediment Guidelines correspond to the concentration 

that is protective of the 9oth percentile and the 50th percentile of the test populations, respectively (Long et al., 1994). 
4 Ontario Ministry of the Environment (OME) Low Effects Level (LEL) Provincial Sediment Quality Guidelines (Persaud et al., 1996) correspond to a concentration that can be 

tolerated by the majority of benthic organisms. 
5 New York State Department of Environmental Conservation (NYSDEC) sediment criteria for evaluating chronic toxicity to benthic aquatic life (NYSDEC, 1994). The values 

presented for metals represent lowest effect levels (LELs). 

Notes: 
µgig = micrograms per gram 
NA = Not available 

-~ 
S[ H.57 : )7 



Arsenic 

Barium 

Copper 

Lead 

Manganese 

Selenium 

Zinc 

TABLE 0-3.13 
COMPARISON OF AREA 3 SEDIMENT EXPOSURE CONCENTRATIONS FOR CHEMICALS ELIMINATED AS CPCs 

459 188 

1.8 1.1 

90.8 21.4 

WITH TOXICITY BENCHMARK VALUES 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA 8.2 70 

NA NA NA 

NA 34 270 

NA 46.7 218 

NA NA NA 

NA NA NA 

NA 150 410 

6.0 6.0 Exceeded 

NA NA Exceeded 6 

16 16 Not exceeded 

31 31 Exceeded 

460 460 Not exceeded 

NA NA No benchmark available 

120 120 Not exceeded 

1 Results of analyses of sediment samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table 0-3.6 are presented. 
2 U.S. Environmental Protection Agency (USEPA, 1988) mean Sediment Quality Criteria (SQCs). 
3 National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L) and Effects Range-Median (ER-M) Sediment Guidelines correspond to the concentration 

that is protective of the 9oth percentile and the 50th percentile of the test populations, respectively {Long et al., 1994). 
4 Ontario Ministry of the Environment (OME) Low Effects Level (LEL) Provincial Sediment Quality Guidelines (Persaud et al., 1996) correspond to a concentration that can be 

tolerated by the majority of benthic organisms. 
5 New York State Department of Environmental Conservation (NYSDEC) sediment criteria for evaluating chronic toxicity to benthic aquatic life (NYSDEC, 1994). The values for 

metals represent lowest effect levels (LELs). 
6 A sediment guideline of 20 mg/kg (provided by U.S. EPA Region V for the pollution classification of Great Lakes Harbor sediment [Fitchko, 1989]) is exceeded by the RME and 

average barium concentrations. These concentrations for barium fall within the range of "heavily polluted" sediments. 

Notes: 
µgig = micrograms per gram 
NA = Not available 

SDBNCH.57 2/19/97 
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Table 0-4:J 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

EXPOSURE CONCENTRATION DATA 

Aluminum 7.5E+03 

Barium 4.lE+0l 

Beryl!ium 7.lB-01 

Chromium 2.78+01 

Lead 2.3B+0l 

Vanadium 1.68+01 

Zinc 3.6B+0l 

CPC = Contaminant of Potential Concern 

[a] Bioaccumulation data presented in: 

upssmax:NONCOC.wkl 

ESTIMATED CONTAMINANT CONCENTRATIONS 

INFRlMARYFOOD ITEMS 

7.SE-02 5.6B+02 8.0E-04 

7.SB-03 3.lE-01 3.0B-02 

5.0E-02 35E-02 2,0E-03 

1.6E-01 4.3E+OO 1.IB-03 

7.8E-02 1.6B+OO 9.0E-03 

1.38-01 2.0B+OO 1.18-03 

1.SE+00 6.9E+0l 6.lE-01 

BAF VALUES FOR 

6.0E+OO 7.SB-02 7.SB-02 

1.2E+OO 7.5B-03 7.SB-03 

1.4E-03 5.0E-02 5.0B-02 

4.1B-02 2.8B-01 2.8E-0l 

2.lE-01 1.5E-02 1.SB-02 

1.78-02 1.28-01 1.2B-01 

2.3E+0l 2.1E+OO 2.18+00 

Appendix 0-1, Table 0-1.2 

[b] CPCconcentrations in invertebrate tissue equals the invertcbrateBAF multiplied by the RME soil concentration of the CPC. 

[c] CPC concentrations in plant tissue equals the plant BAF multiplied by the RMB soil concentration of the CPC. 

15-Mar-2000 



Table 0-4.1 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Alurninum 2.6E+Ol 

Barium 2.4E-01 

Beryllium 2.3E-03 

Chromium 1.2E-01 

Lead 1.0E-01 

Vanadium 6.4E-02 

Zinc 3.4E+OO 

1.0E+OZ 5.ZE-03 2.6E-02 

5.ZE-01 2.lE-05 1.2E-04 

8.9E-03 4.4E-07 2.3E-06 

4.4E-Ol 2.9E-05 1.4E-04 

3.ZE-01 l.6E-05 7.lE-05 

2.4E-01 1.4E-05 6.0E-05 

4.3E+OO 8.5E-04 5.SE-03 

[d] Calculated by summing the products ofindividual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by bodyweight (fable 9-27). 

upssmaxNL , .iC.wkl l-Mar-2000 



Table 0-4.1 
Exposure Parameters and Assumptions for Terrestrial Receptors [e] 
Area 2 Upland 
Remedial Investigation Reporl, AOC 57 
Devens, Massachusetts 

Wl1ite-footed mouse (Herb. mammal) 

American robin (Omn. bird) 

Redfox (Predatory mammal) 

Barred owl (Predatory bird) 

NOTES: 

10% 

33% 

20% 

3% 

l!irriiiEKiX 0.5 -~~td.·::•.. • ':I 

88% 

57% 

10% 

0% 

0% 

0% 

57% 

80% 

[ e] Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

10% 3% 

12% 5% 

[fJ ED = Exposure Duration (percentage of year receptor is expected to be found at study area)- ED is assumed to be 1 for thisrisk assessment. 

[g] SFF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)). 

upssma.xNONCOC.wk1 

0.147 1 1.00B+00 0.0049 0,040 

0.48 0.75 1.00E+00 0.011 0.077 

1,727 1 2.90E-04 0.24 4.69 

565 1 8.SSE-04 0.047 0.72 

15-Mar-2000 



Table0-4.:< 
:Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RMB Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens,Massachusetts 

Aluminum 

Beryllium 

Chranium 

Cobalt 

Nickel 

Vanadium 

CPC = Contaminant of Potential Concern 

[a] Bioaccwnulation data pw:ented in: 

fpssmaxNONCOCwk] 

ESI'IMA.TED CONTAMINANT CONCENTRATIONS BAF V ALU.BS FOR 

6.2B+03 7.5B-02 

7.lB-01 5.0E-02 

1.5B+0l l.6E-01 

23B+OO 1.0E+OO 

1.0B+Ol 2.3B-Ol 

1.4B+0l 1.3E-Ol 

Appendix 0-1, Table 0-1.2 

4.6E+02 8.0E-04 4.9B+OO 7.5B-02 7.5B-02 
3.SB-02 2.0E-03 l.4B-03 5,0E-02 5.08-02 

2.SB+OO 1.SB-03 2.3B-02 2.SB-01 2.8B-01 
2.3B+OO 4.0E-03 9.2B-03 l.OB+OO 1.0E+OO 
2.4B+OO 1.2E-02 1.28-01 3.0B-01 3.0E-01 
1.SE+OO l.lE-03 1.5E-02 1.2B-01 1.2E-01 

[bJ CPC concentrations in invertebrate tissue equals the invertebrate BAPmultiplied by the RMB soil concentration of the CPC. 

[c] CPC concentrations in plant tissue equals the plant BAFmulliplied by the RMB soil concentration of the CPC. 

15-Mar-2000 



Table0-4.2 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 

Beryllium 

Chromium 

Cobalt 

Nickel 

Vanadium 

2.1B+Ol 

2.3E-03 

7.0B-02 

3.SB-02 

6.8E-02 

5.SE-02 

5.2B+Ol 2.6B-02 1.2B-02 

5.6E-03 2.9B-06 1.3E-06 

1.6E-01 7.SB-05 3.7B-05 

6.7B-02 2.6E-05 2.lE-05 

1.SE-01 5.BB-05 2.SB-05 

l.3B-Ol 6.4B-OS 2.9B-05 

[d) Calculated by summing lhe products of individual prey type ecncentralions and percent in diet, multiplying by the ingestion rate, and dividing by body weight (Table 9-27). 

fpssmaxNO, _:.wkl 

4.3B+01 

4.4B-03 

1.SB-01 

8.9E-02 

1.3B-01 

1.2B-01 

-, 

.5-Mar-2000 



Table0-4.2 
Exposure Parameters and Assumptions for Terrestrial Receptors [ e] 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Wltitc-footcd mouse (Herb. mammal) 

American robin (Omn. bird) 

Raccoon (Predatory mammal) 

Barred owl (Predatory bird) 

Sliort-tailed shrew (Omn. mammal) 

NOTES: 

10% 

33% 

14% 

3% 
78% 

j:SITE:AREAtfr· ·.: • - o.s ~;Nts: <<=>::-j 

88% 

57% 

56% 

0% 

12% 

0% 

0% 

19% 

80% 

0% 

[e] Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

2% 9% 

12% 5% 

0% 10% 

[f] ED = Exposure Duration(Percentage of year receptor is expected to be found at study area). ED i; assumed to be 1 for this risk assessment. 

[g] SFF = SiteForagingFrequency(calcu!ated by dividing site area by receptor home range (cannot exceed 1.0)). 

fpssmaxNONCOC.wkl 1 

0.147 l l.OOB+00 0.0049 0.040 

0.48 0.75 6.25E-01 0.011 0.077 

385 l 7.79B-04 0.214 3.99 

565 l 5.31E-04 0.047 0.72 

0.96 l 3.12E-01 0.0024 0.017 

15-Mar-2000 



Table 0-4.3 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RMB Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area3 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

EXPOSURE CONCENTRATIONDATA 

Aluminum 7.1E+03 

Barium 2.9E+Ol 

Chromium 1.2E+0l 

Cobalt 3.2E+OO 

Copper 6.SE+OO 

Lead 3.3E+0l 

Nickel 1.lE+0l 

Vanadium 9.4B+00 

Zinc 2.SB+Ol 

CPC = Contaminant of Potential Concern 

[a] Bioaccumulation data presented in: 

a3ssma:cNONCOC.wk1 

ESTIMATED CONTAMINANT CONCENTRATIONS BAFVALUESFOR 

IN PRIMARY FOOD ITEMS 
C 

' 
··• . ?y LL>C .. · .... •··· .· . 

} 
. .... oF.•· . ..... • •• • .. V"': }.' :•:- .... 

... 
}/ 

7.5E-02 5.3E+02 6.0B-04 5.7B+OO 7.SE-02 

7.5E-03 2.2E-01 3.0E-02 8.SE-01 7.5E-03 7.SE-03 

1.6E-01 1.9E+OO 1.5E-03 1.8B-02 2.8B-01 2.SE-01 

1.0B+OO 3.2E+OO 4.0E-03 1.3B-02 1.0E+00 1.0B+00 

1.6E-01 1.lB+OO 7.SB-01 5.3B+OO 6.0E-01 6.0B-01 

7.BE-02 2.6E+00 9.0E-03 2.9E-01 1.5B-02 1.SE-02 

2.3B-Dl 2.6E+OO 1.ZE-02 1.3E-01 3.0B-01 3.0B-01 

1.3E-Ol 1.ZE+00 1.lB-03 1.0E-02 1.2B-01 1.2E-01 

1.SB+00 5.lE+0l 6.lE-01 1.7B+0l 2.1E+00 2.lB+OO 

Appendix 0-J, Table 0-1.2 

[b] CPC concentrations in invertebrate tissue equals the invertebrate BAF multiplied by the RMB soil concentration of the CPC. 

[c] CPC concentrations in plant tissue equals the plant BAF mult.iplied by the RMB soil concentration of the CPC. 

15-Mar-2000 



Table 0-4.3 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area3 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 2.5E+Ol 
Barium !.7E-0! 

Chromium 5.3E-02 

Cooalt 4.SE-02 

Copp:!r 6.0E-01 

Lead !.4E-01 

Nickel 7.3E-02 

Vanadium 3.9E-02 

Zinc 2.6E+OO 

4.0E+Ol 2.0E-03 9.2E-03 
!.6E-01 6.0E-06 3.4E-05 

8.0E-02 4.BE-06 2.0E-05 
6.2E-02 6.0E-06 2.!E-05 

1.BE-01 !.6E-05 7.7E-05 

!.9E-01 9.!E-06 4.0E-05 

9.!E-02 5.BE-06 2.!E-05 

6.0E-02 3.3E-06 !.3E-05 

1.3E+OO 2.4E-04 !.2E-03 

[d] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by bodyweight (fable 9-27). 

a3ssmaxNci ... .2.wkl -Mar-2000 



Table 0-4.3 
Exposure Parameters and Assumptions for Terrestrial Receptors [e] 
Area3 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Wliite-footed mouse (Herb. mammal) 

American robin (Omn. bird) 

Redfox (Predatory mammal) 

Barred owl (Predatory bird) 

NOTES:. 

10% 

33% 

20% 

3% 

ls,iliiikiXY<> • 0.2 ~6i~~:_·,'../'" • 1 

88% 

57% 

10% 

0% 

0% 

0% 

57% 

80% 

[e] Documentation of exposure parameters presented in: Appendix 0-1, Table 0-1.1 

0% 2% 

0% 10% 

10% 3% 

12% 5% 

[f] ED = Exposure Duration (Percentage of year receptor is expected to be found at study area). ED is assumed to be 1 for this r.isk assessment. 

{g] SPF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)). 

a3ssmaxNONCOC.wkl 

0.147 1 l.00B+00 0.0049 0.040 

0.48 0.15 4.17B-01 0,011 0.077 

1,727 1 1.16E-04 0.24 4.69 

565 1 3.54E-04 0.047 0.72 

15-Mar-2000 



Table0-4.4 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion ofRME Concentrations of Chemicals Eliminated as CPCsin Food and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Cadmium 

Vanadium 

£ 
2.3B+00 

4.0E+0l 

Not a CPC 

Not a CPC 

NA 

NA 

1.4E+00 3.2E+00 4,lE-01 

1.3B-01 5.2B+OO 1.lE-03 

3.2E+00 

5.2E+00 

3.2B+00 

5.2E+00 

[a] Bioaccumulation data presented in: Appendix 0, Tables 0-1.2 and 0-1.3 BAFs arc multiplied by sediment concentrations and BCFs are multiplied by the 

surface water concentrations; BCFs <300 were not used as per USEPA (1989). The aquatic organism tissue level is equal to the greater of the two products. 

[b] Measured crayfish and fish tis.sue concentrations (provided in Table 0-1.3). 

15-Mar-2000 1 a2swsdmNONCOC.wkl 



Table 0-4.4 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of RMB Concentrations of Chemicals Eliminated as CPCs in Food and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Cadmium 

Vanadium 

8.6B-02 

3.0B-01 

1.6B-04 

1.SB-04 

3.lE-04 

8.2B-04 

1.3E-Ol 

2.5E-01 

[c] Calculated by sum.ming the producls ofindividualprey lype concentrations and percent in diet with surface water and sediment cXposures, multiplying by the exposure duration, SFFand ingestion rate, 

and dividing by bodyweight (Table 9-27). 

15-Mar-2000 a2swsdmNONCOC.wk1 



Table 0-4.4 
Exposure Parameters and Assumptions for Semi-Aquatic Receptors 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Muskrat (Small herb. mammal) 

Mallard (Small herb. bird) 

Raccoon (Predatory mammal) 

Great bluelieron (Piscivorous bird) 

NOTES: 

10% 

1% 

91% 

98% 

80% 

97% 

0% 
0% 

[d]Documentationofexposure parameters presented in: Appendix 0, Table O-1.l 

[e] ED = Exposure Duration (Percentage of year receptor is expected to be found at study area) 

[f] SPF= Site Foraging Frequency (calculated by dividfagsite area by receptor home range (cannotexeeed 1.0)) 

1·srr.ii;AR\lg•.··••···••··· 0.1 a.Et_es :IZl 

15-Mar-2000 

10% 0,2 1 l.00B+00 0.064 0.12 1.27 

2% 235 1 2.96E-03 0.063 0.064 1,134 

9% 385 1 1.62E-03 0.214 0.344 3.99 

2% 1.5 0.5 4.67B-01 0.401 0.101 2.23 

1 a2swsdmNONCOC.wkl 



Table 0-4.o 
Estimated Chronic Exposure to Semi-Aquatic Receptors from Ingestion of RMB Concentrations of Chemicals Eliminated as CPCs in Food, Surface Water, and Sediment 
Area 3 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 3.7E+01 

Barium 6.0E+0l 

Copper 1.lB+Ol 

Lead 65E+01 

Manganese 4.6E+02 

Selenium 1.BB+00 

Zinc 9.lB+0l 

[a] Bioaccumulation data presented in: 

Not a CPC NA 6.6B-03 2.4E-Ol 3.0B-01 2.4B-01 

Not a CPC NA 7.SE-03 4.SB-01 2.5E-02 4.5E-01 

Not a CFC NA 1.6B-Ol 1.SB+OO 6.0B-02 1.SE+00 

Not a CPC NA 7.SE-02 5.0B+00 5.6E-02 5.0E+00 

9.3E-02 1.7E+03 2.0E-02 1.6E+02 l.3B-01 1.6B+02 

Not aCPC NA 7.6E-01 l.4B+OO 1.6B-01 l.4B+00 

Not a CPC NA 1.SB+00 1.6E+02 9.2E-Ol 1.6E+02 

Appendix 0, Tables 0-1.2 and 0-1.3 BAFs are multiplied by sediment concentrations and BCFs are multiplied by lhe 

surface water concentrations; BCFs <300 were not used as per USBP A (1989). The aquatic organism tissue level is equal to the greater of the two products. 

[b] Measured crayfish and fish tissue concentrations (provided in Table 0-1.3). 

15-Mar-2000 a3swsdmNONCOC.wkl 



Table 0-4.5 
Estimated Chronic Exposure to Semi -Aquatic Receptors from Ingestion of RMB Concentrations of Chemicals Eliminated as CPCs in Food, Surface Water, and Sediment 
Area3 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 9.9B-05 

Barium 1.GB-04 

Copper 7.4E-05 

Lead 2.9B-04 

Manganese 5.ZE-03 

Selenium 3.9B-05 

Zinc 4.4E-03 

[c} Calculated by summing the products of individual prey type concentrations and percent in diet with surface water and sediment exposures, multiplying by the exposure duration, SPF and ingestion rate, 

and dividing by body weight (Table 9-27). 

15-Mar-zonn a3swsdmNONCOC.wkl 



Table0-4.5 
Exposure Parameters and Assumptions for Semi-Aquatic Receptors 
Area3 

Remedial InvestigationReport, AOC 57 
Devens, Massachusetts 

Raccoo11 (Predatory mammal) 

NOTES: 

91% 0% 

[d] Documentation of exposure parameters presented in: Appendix 0, Table 0-1.1 

[c] ED = Exposure Duration (percentage of year receptor is expected to be found at study area) 

[f] SFF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)) 

0.2 ~:ctei: l 

15-Mar-2000 

9% 385 1 5.19E-04 0.214 0.344 3.99 

a3swsdmNONCOC.wkl 



Table 0-4.6 
Risk of Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Barium 
Beryilium 
Chromium 
Lead 

Vanadium 
Zinc 

SUMMARY HAZARD INDEX 

PDE= Potential Dietary Exposure (mgikgBW/day) 

uossmaxNONCOC.wkl 

2.6E+Ol 
2.4E-0! 

2.3E-03 
l.2E-0! 
!.0E-01 
6.4E-02 
3.4E+OO 

4.3E+02 6.!E-02 !.0E+02 
2.0E+02 l.2E-03 5.2E-01 

8.5E-0! 2.?E-03 8.9E-03 

3.5E+OO 3.5E-02 4.4E-01 

2.5E+OO 4.0E-02 3.2E-01 
6.0E+OO !.!E-02 2.4E-01 

2.0E+02 !.7E-02 4.3E+OO 

!.7E-01 
RTV = Reference Toxicity Value (mg/kgBW/day) 

I 

4.3E+02 2.4E-0l 5.2E-03 4.3E+02 l.2E-05 

2.0E+02 2.6E-03 2.!E-05 2.0E+02 l.!E-07 

8.5E-0l 1.lE-02 4.4E-07 8.5E-0l 5.lE-07 
2.5E+0l !.BE-02 2.9E-05 3.5E+OO 8.2E-06 

7.5E+0l 4.3E-03 l.6E-05 2.5E+OO 6.4E-06 

!.!E+0l 2.ZE-02 !.4E-05 6.0E+OO 2.3E-06 
2.0E+02 2.!E-02 8.5E-04 2.0E+02 4.2E-06 

3.2E-0! 3.4E-05 
HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

15-Mar-2000 



Tab!e0-4.6 
Risk of Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Upland 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Barium 
Beryllium 
Chromium 
Lead 

Vanadium 
Zinc 

SUMMARY HAZARD INDEX 
PDE = Potential Dietary Exposure (mglkgBW/day) 

upssmaxNO~ _,c,wkl 

2.6E-02 4.3E+02 6.!E-05 

!.ZE-04 2.0E+02 6.!E-07 

2.3E-06 8.5E-0! 2.7E-06 

!.4E-04 2.5E+O! 5.5E-06 

7.!E-05 7.5E+O! 9.5E-07 

6.0E-05 !.!E+O! 5.5E-06 

5.8E-03 2.0E+02 2.9E-05 

l.!E-04 

RTV = Reference Toxicity Value (m!;'kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by R1V) 

i-Mar-2000 



Table0-4.7 
Risk of Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Beryllium 
Chromium 
Cobalt 

Nickel 
Vanadium 

SUMMARY HAZARD INDEX 

PDE = Potential Dietary Exposure (mglkgBW/day) 

fpssmaxNONCOC.wkl 

2.lE+0! 
2.3E-03 

7.0E-02 
3.SE-02 
6.8E-02 

s.sE-02 

4.3E+02 5.0E-02 5.ZE+0l 
8.SE-01 2.7E-03 5.6E-03 

3.5E+OO 2.0E-02 1.6E-Ol 

4.ZE+OO 8.3E-03 6.7E-02 

!.3E+0l 5.ZE-03 l.3E-0l 

6.0E+OO 9.7E-03 l.3E-01 

9.6E-02 

RTV = Reference Toxicicy Value (mg/kgBW/day) 

1 

4.3E+02 !.ZE-01 2.6E-02 4.3E+02 6.ZE-05 
8.SE-01 6.6E-03 2.9E-06 8.SE-01 3.4E-06 

2.5E+0l 6.3E-03 7.SE-05 3.SE+OO 2.lE-05 

4.2E+OO !.6E-02 2.6E-05 4.2E+OO 6.3E-06 

5.0E+0l 2.SE-03 5.BE-05 1.3E+0l 4.SE-06 

l.lE+0l !.2E-02 6.4E-05 6.0E+OO !.lE-05 

1.7E-0! !.lE-04 

HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

15-Mar-2000 



Tab!e0-4.7 
Risk of Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area 2 Floodplain 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Berylliwn 
Chromium 
Cobalt 

Nickel 
Vanadium 

SUMMARY HAZARD INDEX 
PDE = Potential Dietary Exposure (mg/kgBW/day) 

fpssmaxNOI\ ..... .JC.wkl 

1.ZE-02 

1.3E-06 
3.?E-05 

2.!E-05 

2.SE-05 
2.9E-05 

4.3E+02 2.SE-05 4.3E+Ol 4.3E+02 1.0E-01 

8.5E-Ol 1.5E-06 4.4E-03 8.5E-01 5.!E-03 

2.5E+Ol 1.5E-06 1.5E-0! 3.5E+OO 4.4E-02 

4.2E+OO 5.0E-06 8.9E-02 4.2E+OO 2.!E-02 

5.0E+Ol 5.5E-07 !.3E-0! 1.3E+Ol 9.9E-03 

!.!E+O! 2.6E-06 !.2E-01 6.0E+OO 2.!E-02 

3.9E-05 2.0E-01 

RIV= Reference Toxicity Value (mg,'kgBW/day) HQ= Hazard Quotient (calculated bydividingP 

.. i-Mar-2000 



Tab!e0-4.8 
Risk of Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 

Area3 

Remedial Iuvestigation Report, AOC 57 

Devens, Massachusetts 

Aluminum 
Barium 
Chromium 
Cobalt 

Copper 
Lead 

Nickel 
Vanadium 
Zinc 

SUMMARY HAZARD INDEX 
PDE = Potential Dietary E.sposure (mg/kgBW/day) 

a3ssmaxNONCOCwk1 

2.5E+0l 4.3E+02 5.SE-02 4.0E+0l 

1.7E-01 2.0E+02 8.5E-04 1.6E-01 

5.3E-02 3.5E+OO 1.5E-02 8.0E-02 

4.BE-02 4.2E+OO 1.2E-02 6.2E-02 

6.0E-01 1.0E+02 6.0E-03 1.SE-01 

1.4E-01 2.5E+OO 5.7E-02 1.9E-01 

7.3E-02 1.3E+0l 5.6E-03 9.lE-02 

3.9E-02 6.0E+OO 6.5E-03 6.0E-02 

2.6E+OO 2.0E+02 1.3E-02 1.3E+OO 

l.7E-01 

RTV = Reference Toxicity Value (mglkgBW/day) 

4.3E+02 9.3E-02 2.0E-03 4.3E+02 4.6E-06 

2.0E+02 7.9E-04 6.0E-06 2.0E+02 3.0E-08 

2.5E+0l 3.2E-03 4.SE-06 3.5E+OO 1.4E-06 

4.2E+OO 1.5E-02 6.0E-06 4.2E+OO 1.4E-06 

l.0E+02 1.SE-03 1.6E-05 1.0E+02 1.6E-07 

7.5E+0l 2.5E-03 9.IB-06 2.5E+OO 3.6E-06 

5.0E+0l 1.SE-03 5.SE-06 1.3E+0l 4.5E-07 

1.1E+0l 5.5E-03 3.3E-06 6.0E+OO 5.5E-07 

2.0E+02 6.6E-03 2.4E-04 2.0E+02 1.2E-06 

1.3E-01 1.3E-05 

HQ = Hazard Quotient ( calculated by dividing PDE by RTV) 

15-Mar-2000 



Table 0-4.8 
Risk of Lethal or Sublethal Effects for Terrestrial Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Surface Soil 
Area3 
Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Aluminum 
Barium 
Chromium 
Cobalt 
Copper 
Lead 

Nickel 
Vanadium 
Zinc 

SUMMARY HAZARD INDEX 
PDE = Potential Dietary Exposure (mg/kgBW/day) 

a3ssmaxNG. .::.wkl 

9.2B-03 4.3B+02 2.2B-05 

3.4B-05 2.0E+02 1.7B-07 

2.0B-05 2.5B+Ol 7.9B-07 

2.lE-05 4.2E+OO 5.lE-06 

7.7E-05 l.OE+02 7.7E-07 

4.0E-05 7.5E+Ol 5.4B-07 

2.lE-05 5.0E+Ol 4.3E-07 

1.38-05 1.lE+Ol 1.2B-06 

l.ZE-03 2.0E+02 6.2B-06 

3.7B-05 

RTV = Reference Toxicity Value (mg/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

i-Mar-2000 



Table0-4.9 
Risk of Lethal or Sublethal Effects for Semi-Aquatic Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Sediment 

Area2 

Remedial Investigation Report, AOC 57 

Devens, Massachusetts 

Cadmium 
Vanadium 

SUMMARY HAZARD INDEX 

8.6E-02 

3.0E-01 

PDE - Potential Dietary Exposure (rn&'kgBW-day). 

15-Mar-2000 

2.ZE+Ol 

6.0E+OO 

4.0E-03 
5.!E-02 

5.5E-02 

!.6E-04 

!.5E-04 

RTV = Reference Toxicity Value (mg/kgBW-day) 

1 

1.0E+Ol 

1.!E+Ol 

!.6E-05 

!.4E-05 

3.0E-05 

3.!E-04 
8.2E-04 

2.ZE+O! 

6.0E+OO 

!.4E-05 
1.4E-04 

!.5E-04 

HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

a2swsdmNONCOC.wkl 



Table0-4.9 
Risk of Lethal or Sublethal Effects for Semi-Aquatic Receptors from RME Concentrations of Chemicals Eliminated as CPCs in Food and Sediment 
Area2 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Cadmium 
Vanadium 

SUMMARY HAZARD INDEX 

!.3E-01 

2.5E-Ol 

PDE= Potential Dietary Exposure (mgikgBW-day). 

15-Mar-2000 

l.OE+Ol 

1.IE+Ol 

l.3E-02 

2.3E-02 

3.6E-02 

R1V = Reference Toxicity Value ( mglkgBW -day) 

1 

HQ = Hazard Quotient ( calculated by dividing PDE by R TV) 

a2swsdmNONCOC.wkl 



Table 0-4.10 
Risk of Lethal or Sublethal Effects for Semi-Aquatic Receptors from RMB Concentrations of CPCs in Food, Surface Water, and Sediment 
Area 3 

Remedial Investigation Report, AOC 57 
Devens, Massachusetts 

Arsenic 

Barium 

Copper 

Lead 

Manganese 

Selenium 

Zinc 

SUMMARY HAZARD INDEX 

9.9B-05 

1.6B-04 

7.4E-05 

2.9E-04 

5.2E-03 

3.9B-05 

4.4E-03 

PDE= Potential Dietary Exposure (mg/kgBW-day). 

15-Mar-2000 

5.SB-01 1.7E-04 

2.0B+02 8.lE-07 

1.0E+02 7.4E-07 

2.5B+00 1.2E-04 

4.SE+Ol 1.lE-04 

2.0E-01 2.0B-04 

2.0E+02 2.ZB-05 

6.2E-04 

RTV = Reference Toxicity Value (rug/kgBW-day) HQ= Hazard Quotient (calculated by dividing PDE by RTV) 

a3swsdmNONCOC.wkl 



APPENDIXO 

0-5 STATISTICAL ANALYSIS OF TOXICITY TESTING 
(MIDGE GROWTH) 

Harding Lawson Associates 
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CU MGRO 

Table 0-5.1 
Midge Growth - Copper 

Location X y 
57D-95-04X 201 1.36 
57D-95-05X 33.8 2 
57D-95-06X 42.3 1.8 
57D-95-07X 36.1 2.27 
57D-95-08X 33.4 1.81 
57D-95-10X 34.2 1.75 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

-0.003435 
0.0014167 

2.0496496 
0.2137037 

0.595026 
6 
4 



PB_MGRO 

Table 0-5.2 
Midge Growth - Lead 

Location X y 
57D-95-04X 410 1.36 
57D-95-05X 188 2 
57D-95-06X 281 1 .8 
57D-95-07X 170 2.27 
57D-95-08X 223 1.81 
57D-95-1 OX 170 1.75 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

-0.002648 
0.0009207 

2.4679626 
0.1917392 
0.6739945 

6 
4 



TPH MGRO 

Table 0-5.3 
Midge Growth - TPH Diesel Fraction 

Location X y 

57D-95-04X 169 1.36 
57D-95-05X 52.5 2 
57D-95-06X 62.1 1.8 
57D-95-07X 114 2.27 
57D-95-08X 51.4 1.81 
57D-95-10X 4 1.75 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

-0.001462 
0.0024996 

1.9420641 
0.3223102 
0.0788058 

6 
4 
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INTRODUCTION: 

APPENDIXP 

STUDY AREA AOC 57 
ECOLOGICAL SURVEY 

Baseline Ecological Risk Assessment 
Fort Devens, Massachusetts 

The following is a summary of the Ecological survey of the terrestrial and wetland habitats 
associated with AOC 57, which took place on October 13, 1995. The terrestrial and wetland 
habitats along Cold Spring Brook were characterized into major habitat types, through the 
qualitative analysis of plant species, microtopography, and hydrology. Individual site 
descriptions and plant species lists are provided below. 

SITE DESCRIPTION 

A qualitative line transect survey was utilized to characterize the upland and wetland habitats 
associated with the AOC 57 along Cold Spring Brook. Three transects were established 
perpendicular to a base line running in an east-north easterly direction along Cold Spring 
Brook. The following descriptions of each habitat encountered along the transects progress 
from the south side of the brook to the north side of the brook. 

Transect 1: 
Transect 1 was established perpendicular to the stream channel, approximately 300 feet to the 
southwest (upstream) of the AOC 57 containment berm. 

Habitat A: 
The first habitat encountered was a well established upland forest, co-dominated by white pines 
(Pinus strobus) and white and red oaks (Quercus alba and rubra). The canopy was 
approximately 60 feet high, with 85 percent aerial coverage. The shrub subcanopy was open, 
with sparse beech (Fagus grandifolia) and white pine saplings, intermixed with an 80/20 mix 
of lowbush and highbush blueberry shrubs (Vaccinium corymbosum and angustifolium). Other 
saplings present in this habitat included sparse red and white oak saplings. The herbaceous 
species that dominated this habitat included gold thread (Coptis groenlandica). Also common 
along t11e downslope transitional area between this habitat and habitat B were, partridge berry 
(Mitchel/a repens), interrupted fern (Osmunda claytoniana), cinnamon fern (Osmunda 
cinnamomea), and lady fern (Athyrium.filix1emina). Additionally, the ground was covered 
with a mat of pine needles and semi-decomposed oak leaves. The ground surface slopes 
steeply towards the brook at approximately a 45 degree angle. Due to the steep slope and 
elevation above the-brook-{approximately-2() feet), surface water-would-never be present in this 
habitat. 

Habitat B: 
The next habitat encountered along transect 1, was a scrub/shrub marsh, approximately 30 feet 
wide. Trees in this habitat included a few red maples (Acer rubrum) and white pines, with red 
maple being the more dominant. The trees ranged from 30 to 45 feet tall, and the canopy was 



largely open. This area also contained sparse standing dead trees. The shrubs in this area 
included arrow-wood (Viburnum recognitum), highbush blueberry (Vaccinium corymbosum), 
sweet gale (Myrica gale), winterberry (flex verticillata), sheep laurel (Kalmia angustifolium), 
speckled alder (Alnus rugosa), and red choke cherry (Prunus virginiana). Highbush blueberry 
and winterberry shared dominance in this habitat. The dominant herbaceous species present in 
this habitat included cinnamon fern, tussock sedge (Carex stricta), and sphagnum (Sphagnum 
palustre). Other herbaceous species included turtle head (Chelone glabra), aster (Aster novi
belgii), New York aster (Aster novi-belhii), and bedstraw (Galium asprellum). The presence of 
sphagnum moss (Sphagnum palustre), and the distinct mound and pool microtopography in this 
habitat indicate the water table would be at or near the ground surface throughout the year. 

Habitat C: 
The next habitat encountered on this transect was an emergent marsh, approximately 60 feet 
wide dominated by broad-leaved cattail (Tjpha latifolia). A prominent feature of this habitat 
was the presence of several (est. 5 per 0.25 acre) white pine snags, which were flooded when 
the containment berm was constructed. This habitat included the following shrubs, speckled 
alder, common alder (Sambucus canadensis), swamp rose (Rosa palustris), and arrow-wood. 
The herbaceous layer of this habitat was dominated by tussock sedge, umbrella sedge (Cyperus 
sp.), arrow-leaved tearthumb (Polygonum sagittatum), jewelweed (Impatiens capensis), 
cinnamon fern, and sensitive fern (Onoclea sensibilis). The presence of sphagnum moss, and 
the mound and pool microtopography indicate a high water table (at or near the ground surface 
throughout the year). This habitat is bordered by the meandering stream channel. 

Habitat D: 
The last habitat encountered along transect 1 was a white pine (P. strobus) dominated 
floodplain forest with intermixed oaks (Quercus spp.) and maples (Acer spp). This habitat is 
bordered by the meandering stream channel. Vegetation along the stream fringe consists of 
tussock sedge and various ferns (Dryopteris and Osmunda spp.). The shrub layer in this 
habitat is dominated by arrow-wood, and subordinate shrub species present in this habitat 
include highbush blueberry, sheep laurel, red-osier dogwood (Comus stolonifera), and 
winterberry. 

Transect 2: 
Transect 2 is perpendicular to the stream channel, running over the AOC 57 containment berm. 

Habitat A: 
The first habitat encountered along this transect is a well developed upland forest, co
dominated by white pines, white oaks, and red oaks. The canopy was approximately 60 feet 
high, with 80 to 85 percent aerial coverage. The shrub canopy is open, and includes low- and 
highbush blueberry, sheep laurel, clubmoss (Lycopodium-sp,).- The-herbaceous layer is 
consistent with transect 1 and 3, scattered with interrupted fern (Osmunda claytoniana), 
cinnamon fern, lady fern, and gold thread. A large percentage of the ground surface in this 
habitat is covered with a mat of pine needles and partially decomposed oak leaves. The ground 
surface is sloping towards the steam at approximately a 30 degree angle. The water table in 
this habitat is well below the ground surface. 



Habitat B: 
The next habitat encountered along transect 2, was a scrub shrub marsh, approximately 12 to 
15 feet wide. Trees in this habitat included white pines grading into red maples. This habitat 
also included a few scattered wind-throws. The scrub shrub layer consisted mostly of white 
pine saplings and fetterbush (Leucothoe racemosa). The herbaceous layer was dominated by 
tussock sedge and sphagnum. Subordinate herbaceous species included interrupted fern, gold 
thread, aster (Aster novae-angliae), goldenrods (Solidago sp.), turtle head, and purple 
loosestrife (Lythrum salicaria). The ground surface transitioned from relatively flat to slightly 
mounded and pooled. This habitat seems to be hydrologically affected by the berm, as this 
area seemed wetter in comparison to the other similar habitats along transects 1 and 3. At the 
time of the site visit the water table was at the ground surface. 

Habitat C: 
The next habitat encountered along this transect was a broad-leaved cattail-dominated emergent 
marsh, approximately 10 to 15 feet wide. This habitat ends abruptly at the stream channel, (4 
to 6 feet wide) which is bordered on the opposite side by the containment berm. The shrub 
layer consisted of an even distribution of arrow-wood, sweet gale, winterberry, red-osier 
dogwood, swamp birch (Betula pumila), and swamp rose. Subordinate herbaceous species 
included tussock sedge, meadow rue ('Ihalictrum polygamum), marsh bedstraw (Galium 
palustre), aster, purple-leaved willow herb (Epilobium coloratum), and joe-pye weed 
(Eupatorium dubium). This habitat was distinctly mounded and pooled, and the water table 
was at the ground surface. 

Habitat D: 
The next habitat along transect 2 was the AOC 57 containment berm, which is approximately 
30 feet wide and 150 feet long. The crest of the berm is approximately 2 feet above the 
ponded water surface in front of the berm. This habitat is mostly vegetated with shrubs and 
saplings. The dominant shrub in this habitat is speckled alder, and subordinate shrubs include 
highbush blueberry, arrow-wood, fetterbush, dogwood, silverberry (Elaeagnus commutata), 
and swamp rose. 

Transect 3: 
Transect 3 is perpendicular to the stream channel, approximately 300 feet to the northeast 
(downstream) of the SA57 containment berm. 

Habitat A: 
The first habitat encountered along transect 3 was a well established upland forest, co
dominated by white pines, white oak, and red oak. The canopy was approximately 60 feet 
high, with 80 to 85 percent aerial coverage. The shrub sublayer was intermixed with white 
pine saplings, low- and highbush blueberry, sheep laurel, witch hazel (Hamamelis virginiana), 
nannyberry (Vibumumlentago), and· choke cherry.· The shrub-layer was co-dominated by low
and highbush blueberry, of which there was approximately a 75/25 mix. The herbaceous layer 
within this habitat was dominated by clubmoss (Lycopodium carolinianum), and ferns 
(Thelipteris sp.). The ground was sloping at approximately a 15 degree angle, progressively 
less than transect 1 and 2. The water table in this habitat is well below the ground surface. 

Habitat B: The next habitat encountered along transect 3 was a forested wetland, 
approximately 35 to 45 feet wide. Red maple trees, approximately 25 to 30 feet high are 



sparsely scattered throughout this habitat. The shrub layer is dominated by winterberry. 
Other shrubs common in this habitat included maleberry (Lyonia ligustrina), paper birch 
(Betula papyrifera), speckled alder, and highbush blueberry. Herbaceous species common in 
this habitat included tussock sedge (Carex stricta), interrupted fern, water-smartweed 
(Polygonum sp.), turtle head, aster, and sphagnum. The ground surface transitioned from 
slight to distinct mound and pool microtopography, moving from the edge of habitat A towards 
the stream channel. This habitat may be seasonally flooded and saturated due to the close 
proximity of the stream channel. At the time of the survey the water table was just below the 
ground surface. 

Habitat C: 
The next habitat encountered along transect 3 was a scrub shrub swamp, approximately 250 
feet wide. This habitat contained sparsely scattered white pine snags and red maple saplings. 
The shrub layer was dominated by sweet gale; less dominant species included arrow-wood, 
winterberry, swamp rose, nannyberry, alder, red-osier dogwood, and highbush blueberry. The 
herbaceous layer was co-dominated by reed canary grass (Phalaris arundinacea) along the 
stream channel and open areas, and tussock sedge below the shrub layer. Subordinate 
herbaceous plant species include arrowhead (Sagitaria latifolia), yellow pond-lily (Nuphar 
variegatum), pickerelweed (Peltandra virginica), duckweed (Lemna minor), and bur-reed 
(Sparganium sp.). The stream channel becomes indistinguishable in this habitat. A dendritic 
flow pattern is formed by water flowing around the mounded areas that are created by shrub, 
sedge, and grass growth. This habitat is characterized as a large flood plain, with the water at 
or near the ground surface throughout the year. While conducting the ecological survey, two 
adult winged odonates were observed in this habitat. 

Habitat D: 
The final habitat encountered alone transect 3 was forest wetland, approximately 150 feet wide. 
The wetland was dominated by white pines which had a canopy cover of approximately 50 to 

60 percent. Red maple, bigtooth aspen (Populus grandidentata), and oak trees were also 
present in this habitat. The shrub layer in this habitat contained sparsely scattered white pine 
saplings, nannyberry, choke cherry, arrow-wood, white oak, highbush blueberry, red-osier 
dogwood, and sheep laurel. The herbaceous layer in this habitat is co-dominated by tussock 
sedge, clubmoss, and gold thread. 
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1.0 INTRODUCTION 

Decisions regarding the need for remediation and efficacy, of remedial alternatives at 

sites containing waste materials, often depend on information concerning the environmental 

risks posed by conditions at the site. As part of the Comprehensive Environmental Response 

Compensation and Liability Act (CERCLA), remedial alternatives or removal actions for 

hazardous waste sites should include an environmental impact study. An essential part of 

the environmental impact study is the assessment of the degree and spatial extent of 

contamination in sediments and/or soils at the site. 

In recognition of these concerns, ABB Environmental Services, Inc. in Wakefield, 

Massachusetts included a battery of screening evaluation assays with benthic organisms as a 

part of the environmental impact study. The toxicity of the bulk sediment samples was 

measured using epibenthic and benthic organisms, Hya/ella azteca and Chiranomus tentans, 

respectively. The bioaccumulation of xenobiotics in the sediments were measured using, a 

freshwater oligochaete, Lumbricu/us variegatus. 

The objective of this testing program was to evaluate the toxicity of contaminated bulk 

sediments from nine sites at Fort Devens, Massachusetts and to evaluate the 

bioaccumulation of xenobiotics from three of the nine sites at Fort Devens. All biological 

testing was conducted at Springborn Laboratories, Inc., Wareham, Ma·ssachusetts. The 

oligochaete tissue samples were analyzed by ESE Inc., Gainsville, Florida. All original raw 

data from the biological testing and the final report produced during this study are stored at 

Springborn. 

2.0 MATERIALS AND METHODS 

2.1 Test Samples 

The toxicity tests were conducted using sediment collected from Fort Devens, 

Massachusetts. Approximately 4 liters of sediment from each location were collected by ABB 

Springborn Laboratories, Inc. 
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Environmental Services, Inc. personnel, with an additional 8 liters of sediment collected from • 

the three sites for the bioaccumulation exposure. The nine samples were identified as: 'Z)ND-

95-02X, ZWD-95-03X, ZWD-95-06X, 57D-95-04X, 57O-95-05X, 57D-95-06X, 57D-95-07X, 

57D-95-08X, and 57D-95-1 OX. The samples were received at Spring born on 15 September 

1995. Three of the six sample containers for sample 57D-95-06X had lost their lids during· 

shipping and sample 57D-95-04X was not included in this shipment. These two samples were 

recollected by ABB Environmental Services and they were received on 20 September 1995 in 

tact. Following receipt at Springborn, any samples that were not immediately tested were 

stored refrigerated at approximately 4 ± 2°C. Refrigerated samples were warmed to room 

temperature before use in the toxicity tests. Prior to use in the toxicity test, all sediment 

samples were passed through a 2.0 mm stainless steel sieve to remove rocks, debris and 

large clumps of sediment. In addition, Springborn collected sediment from Strobs Folly Brook, 

Wareham, MA which was used as a reference control sediment. 

2.2 Overlying Water 

Laboratory water was used for the overlying water and culture water for the midge, 

Chironomus tentans. The laboratory water was well water which had been supplemented 

with untreated water from the Town of Wareham, Massachusetts. The laboratory water had a 

total hardness of 30 mg/Las CaCO3, a pH range of 7.0 to 7.2, and a specific conductivity 

within the range of 11 0 to 130 µmhos/cm. 

The laboratory water was fortified to a total hardness of 160 to 180 mg/L as CaCO3; 

alkalinity 110 to 130 mg/L as CaCO3; specific conductance of 400 to 600 µmhos/cm; and a 

pH of 7 .9 to 8.3 for the overlying water and culture water for the amphipod, Hya!e!la azteca 

(U.S. EPA, 1975). 

2.3 Monitoring Environmental Conditions of the Test Systems 

Dissolved oxygen concentrations were measured using a Yellow Springs Instrument 

(YSI) Model #~7 dissolved oxygen meter and probe; pH was measured with a Jenee Model 

Springborn Laboratories, Inc. 
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601A pH meter and.combination electrode; and daily temperature was measured with a 

Fisher alcohol thermometer. Total hardness concentration was measured by the EDTA 

titrimetric method. Total alkalinity concentration was determined by potentiometric titration to 

an endpoint of pH 4.5 (APHA et. al., 1985). Specific conductance was measured using a YSI 

Model #33 conductivity meter. The temperature of the test solutions was continuously 

monitored throughout the study using a Fisher Min/Max thermometer. Light intensity was 

measured with a General Electric type 217 light meter. 

2.4 Subchronic Toxicity Test with Midges 

2.4.1 Test Method and Conduct 

Test organisms were placed in beakers containing the sediment and clean laboratory 

overlying water on 25 September 1995 and were incubated under standard conditions until 5 

October 1995 (1 O days). After the exposure, the surviving organisms were counted and 

weighed. Sediment toxicity was estimated by comparing the response of exposed organisms 

in the test sediment with the reference sediment. Procedures used in the subchronic toxicity 

test with midge followed those described in the Springborn test method entitled "Static

Renewal Partial Life-Cycle Toxicity Test with Midge Chironomus tentans" to Meet U.S. EPA 

Guidelines, Spring born Laboratories Test Method #SED-Ct-101. The procedures described in 

this test method meet the standard procedures described in the Methods for Measuring the 

Toxicity and Bioaccumu!ation of Sediment-Associated Contaminants with Freshwater 

Invertebrates (U.S. EPA, 1994). A copy of the test method is an attachment to this report. 

2.4.2 Test Organism 

Chironomus tentans were obtained from cultures maintained at Springborn. The 

culture system was maintained under static conditions and consisted of 38-liter glass aquaria, 

which contained approximately 20 L of laboratory well water, and were maintained at a 

temperature of 23 ± 2 °C. The culture area received a regulated photoperiod of 16 hours of 

light and 8 hours of darkness. Light at an intensity of 30 to 100 footcandles was provided at 

the culture solutions' surface by Durotest Vitalite® fluorescent bulbs.· The midge cultures 

Springborn Laboratories, Inc. 



Report No. 96-3-6419 Page 6 of 24 

were fed a combination of finely ground flaked fish food suspension (60 mg/ml) prepared at 

Springborn. 

Midge egg masses were obtained from culture vessels by aspirating several adult 

male and females flies into a 250 ml flask approximately 12 to 14 days prior to test initiation. 

Egg masses deposited overnight, were removed and placed in a shallow glass pan with 

laboratory well water. Egg masses hatch occurs approximately 2 to 3 days after deposition. 

Larvae were fed a flaked fish food suspension (60 mg/ml) and overlying waster was replaced 

daily. test organisms, 9 to 11 days old (post hatch), were used to initiate the sediment 

exposures. 

2.4.3 Test Procedures 

Eight replicate test vessels (300-mL glass beakers) were maintained for each 

sediment sample and control. Each vessel contained 100 ml (wet weight) of sediment and 

175 ml of laboratory water. The resultant sediment layer in each test vessel was 2 cm deep. 

Each sediment was tested as 100% with no dilutions. The test systems with sediment and 

water were allowed to sit overnight before introducing the test organisms. The test was 

initiated when ten midge larvae were introduced to each test vessel. Aeration was provided to 

each test vessel when dissolved oxygen dropped below 40% of saturation. 

The test was conducted in a temperature controlled water bath designed to maintain 

the temperature of the test solutions at 23 ± 1 °C. The test area had a photoperiod of 16 

hours of light and 8 hours of darkness, with a light intensity range of 30 to 70 footcandles. 

Lighting was provided by Sylvania Growlux® and Cool White® fluorescent bulbs. 

The overlying water was renewed by adding two volume additions (350 ml total) per 

day, with a calibrated water-delivery system (Zumwalt et al., 1994). Midge larvae were fed 

daily. The amount fed ranged between 0.5 ml and 1.5 ml of a suspension of finely ground 

Tetramin® flaked fish food (4.0 mg/ml), per test vessel, based on the amount of food 

Springborn Laboratories, Inc. 
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collected on the sediment surface. The midge larvae were not fed on Day 8 since sufficient 

food was available on the sediment surface in the test vessels. 

Total hardness, alkalinity, specific conductance, and ammonia were determined at test 

initiation and test termination in the overlying water from a composite sample from all 

replicates. The composite sample was taken form 1 to 2 cm from the sediment surface using 

a pipet. Dissolved oxygen, pH, and temperature were measured in all replicate vessels at test 

initiation and test termination. Dissolved oxygen, pH, and temperature were monitored daily in 

at least one alternating replicate during the course of the study. Temperature extremes were 

recorded daily from readings of a minimum/maximum thermometer place in the water bath. At 

test initiation and at each subsequent 24-hour interval, biological observations and the 

physical characteristics of the test solutions were observed and recorded. 

Survival was determined at test termination by sieving the sediment from each 

replicate test vessel to remove the midges for observation. Midge larvae weight was 

determined by drying the surviving test organisms at 60 ° C for 24-hours then weighing them 

on a calibrated analytical balance. 

2.4.4 Deviations to the Test Method 

No deviations to the test methods occurred during this study. 

2.5 Subchronic Toxicity Test with Amphipods 

2.5.1 Test Method and Conduct 

Test organisms were placed in beakers containing the sediment and clean laboratory 

water on 25 September 1995 and were incubated under standard conditions until 5 October 

1995 (10 days). After the exposure, the surviving organisms were counted. Sediment 

toxicity was estimated by comparing the response of exposed organisms in the test sediment 

with the reference control sediment. Procedures used in the acute toxicity test with 

amphipod followed those described in the Springborn test method entitled "Static-Renewal 

Springborn Laboratories, Inc. 
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Acute Toxicity Test with Hyal/e/a azteca" to Meet U.S. EPA Guidelines, Springbom 

Laboratories Test Method #SED-Ha-121. The procedures described in this test method meet 

the standard procedures described in the Methods for Measuring the Toxicity and 

Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates (U.S. 

EPA, 1994). A copy of the test method is an attachment to this report. 

2.5.2 Test Organism 

The test organisms, Hyalel!a azteca, used in this study were obtained from 

Environmental Consulting and Testing. The approximately 1000 amphipods, 7 days old were 

received on 19 September 1995 and assigned SU lot number 95A79. The test population 

was split in two groups of 500 and held for 6 days under static conditions in 9.5-liter aquaria 

containing 6 L of water. Amphipods were held in fortified laboratory well water and fed a 

suspension of yeast, cerphyl and trout food suspension (YCTI and supplemented with flake 

fish food, daily. Temperature was maintained at 23 ± 1 °C. The holding area received a 

regulated photoperiod of 16 hours of light and 8 hours of darkness. Light intensity of 30 to 

100 footcandles was provided at the culture solutions' surface by Durotest Vitalite fluorescent 

bulbs. Amphipods used to initiate the exposure were 13 days old. 

2.5.3 Test Procedures 

Eight replicate test vessels (300-mL glass beakers) were maintained for each 

sediment sample and control. Each vessel contained 100 ml (wet weight) of sediment and 

175 ml of laboratory water. The resultant sediment layer in each test vessel was 2 cm deep. 

Each sediment was tested as 100% with no dilutions. The test systems with sediment and 

water were allowed to sit overnight before introducing the test organisms. The test was 

initiated when ten amphipods were introduced to each test vessel. Aeration was provided to 

each test vessel when dissolved oxygen dropped below 40% of saturation. 

The test was conducted in a temperature controlled water bath designed to maintain 

the temperature of the test solutions at 23 ± 1 °C. The test area had a photoperiod of 16 

Springbom Laboratories, Inc. 
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hours of light and 8 hours of darkness, with a light intensity range of 30 to 70 footcandles. 

Lighting was provided by Sylvania Growlux® and Cool White® fluorescent bulbs. 

The overlying water was renewed by adding two volume additions (350 ml total) per 

day, with a calibrated water-delivery system (Zumwalt et al., 1994). The amphipods were fed 

daily. They were fed 1.0 ml of YCT per test vessel, except on Day 0 when they were fed a 

1.5 ml suspension of trout chow, per test vessel. 

Total hardness, alkalinity, specific conductance, and ammonia were determined at test 

initiation and test termination in the overlying water form a composite sample from all 

replicates. The composite sample was taken form 1 to 2 cm from the sediment surface using 

a pipe!. Dissolved oxygen and temperature were measured in all replicate vessels at test 

initiation and test termination. Dissolved oxygen and temperature were monitored daily in at 

least one alternating replicate during the course of the study. Temperature extremes were 

recorded daily from readings of a minimum/maximum thermometer place in the water bath. At 

test initiation and at each subsequent 24-hour interval, biological observations and the 

physical characteristics of the test solutions were observed and recorded. 

Survival was determined at test termination by sieving the sediment from each 

replicate test vessel to remove the amphipods for observation. The amphipod weights were 

determined by drying the surviving test organisms at 60 ° C for 24-hours then weighing them 

on analytical balance. 

2.5.4 Deviations to the Test Method 

The following deviations from the test method occurred in this study. 

1. Fortified well water was used for the overlying water rather than well water as stated in the 

test method. We do not believe this deviation adversely affected the results of this study. 

Springborn Laboratories, Inc. 



Report No. 96-3-6419 • Page 10 of 24 

2. There was 64% survival of organisms exposed to the control sediment. This was below the 

80% acceptance criteria. This deviation alters statistical analysis of the data, however some 

inferences about sediment toxicity can still be drawn. These inferences are discussed further 

in the results section of the report. 

2.6 Bioaccumulation Tests with Oligochaetes 

2.6.1 Study Method and C.onduct 

Test organisms were placed in aquaria containing the sediment and laboratory water 

and were incubated under standard conditions for 28 days. After exposure, the surviving 

Oligochaetes from each sediment sample and control were placed in 1 liter glass beakers 

containing approximately 900 ml of l~boratory water for a period of 24 hours. This 24 hour 

period allowed the test organisms to eliminate their gut contents. Following the 24 hour 

elimination period, all Oligochaetes from each sediment sample and control were frozen then 

shipped on dry ice for analyses. Procedures used in the bioaccumulation test with 

oligochaetes followed those described in the Springborn Laboratories test method entitled 

"Bioaccumulation Test with Oligochaete Lumbricu/us variegatus", Springborn Laboratories 

Test Method #SED-Lv-160. The procedures described in this test method follow 

methodology presented in the Methods for Measuring the Toxicity and Bioaccumu/ation of 

Sediment-Associated Contaminants with Freshwater Invertebrates (U.S. EPA, 1994). 

2.6.2 Test Organism 

Lumbriculus variegatus were obtained from cultures maintained at Springborn. 

Oligochaetes were cultured in 57-liter glass aquaria containing approximately 40 liters of 

laboratory water and a 3 to 5 cm layer of artificial substrate, which was maintained at a 

temperature of 22 ± 2 °C. The artificial substrate consists of shredded unbleached paper 

towel, conditioned iri laboratory water. The cultures were maintained under flow through 

conditions. The culture area received a regulated photoperiod of 16 hours of light and 8 

hours of darkness. Light at an intensity of 30 to 100 footcandles was provided at the culture 

solution.s' surface by Durotest Vitalite® fluorescent bulbs. The overlying water was 

Springborn Laboratories, Inc. 
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continuously aerated with oil free air. Each culture aquaria was fed, three times per week, a 

10 ml suspension of salmon starter (5 mg/ml). 

2.6.3 Test Procedures 

The test vessels used during this test were 9.5-L aquaria. Three replicate aquaria 

were maintained for each sediment sample and a control. Each aquaria contained 1 liter of 

sediment and 4 liters of overlying laboratory water. The resultant sediment layer in each test 

vessel was 3 cm deep. Each sediment sample was tested as 100% (no dilutions). The test 

system with sediment and water were allowed to sit overnight before introducing the test 

organisms. The test was initiated on 19 September 1995, when 100 oligochaetes were 

introduced to each test aquaria. Aeration was provided to each test vessel throughout the 

exposure period. The exposure period ended after 28 days on 17 October 1995. 

The test was conducted in a temperature controlled water bath designed to maintain 

the temperature of the test solutions at 23 ± 1 °C. The test area had a photoperiod of 16 

hours of light and 8 hours of darkness, with a light intensity range of 30 to 100 footcandles. 

Lighting was provided by Durotest Vitalite® fluorescent bulbs. 

Renewal of the overlying water in each replicate aquaria was performed weekly by 

carefully siphoning off 75% (approximately 3 liters) of the existing overlying water and gently 

replacing ii with fresh site water. Oligochaetes were not fed during the 28 day exposure. 

Sufficient organic matter existed (>1.25% organic carbon) in each sample to eliminate feeding 

during the 28 day study. 

At test initiation and at each subsequent 24-hour interval, biological observations and 

the physical characteristics of the test solutions were observed and recorded. The dissolved 

oxygen concentration, pH and temperature were measured daily in alternating replicate test 

aquaria. At test initiation and weekly thereafter, dissolved oxygen, pH and temperature were 

measured in all replicate aquaria of each test sediment and control. At test initiation and 

Springborn Laboratories, Inc. 
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weekly thereafter until test termination, total hardness, total alkalinity, specific conductivity, 

and ammonia concentration of overlying water from each test sample and control were 

measured in alternating replicates. 

Surviving biomass was determined at test termination. The oligochaetes were 

collected by sieving the sediment from each replicate aquaria. Following a 24 hour gut 

elimination period the oligochaetes were frozen awaiting shipping to the analytical laboratory. 

2.6.4 Chemical Analysis of the Xenobiotic(s) 

The three exposure oligochaete samples and one control oligochaete sample were 

frozen and shipped on dry ice to ESE, Inc. on 19 October 1995 via Federal Express 

overnight service. The chemical analysis of the samples was arranged by ABB Environmental 

Services. 

2.6.5 Deviations to the Test Method 

The tissue samples were delivered in a 48-hr period, rather than the 24-hr period 

stated in the test method. The delay in the delivery was due to a faulty fuel line on a Federal 

Express jet. The samples were still partially frozen upon arrival at ESE, Inc. We do not 

believe this deviations adversely affected the results of this study. 

2.7 Statistical Analysis 

The mean survival and growth of midge larvae and amphipods and total biomass of 

the oligochaetes from each test sediment and reference control sample were tested for 

normality and homogeneity of variance using Shapiro-Wilks Test or Chi-Square Test. Since 

the data passed the two qualifying tests, Dunnett's Test was used to evaluate the results of 

the mean survival and growth of each test sample for significant adverse effects. 

Springborn Laboratories, Inc. 



Report No. 96-3-6419 Page 13 of 24 

3.0 RESULTS AND DISCUSSION 

3.1 Toxicity Tests 

3.1.1 Chironomus tentans 

A summary of the water quality characteristics of overlying water during the 10-day 

subchronic tests with Chironomus tentans is presented in Table 1. A summary of the 

biological results from the screening tests with C. tentans is presented in Table 2. The midge 

survival and growth in the laboratory control sample exceeded acceptable test criteria. There 

were no statistically significant midge survival and growth effects observed in any of the study 

site samples, compared to the laboratory control data. However, samples ZWD-95-06X, 57D-

95-04X, and 57D-95-05X had midge survival of less than 70%. 

Comparison of study site samples with a reference sample (570-95-0BX) showed that 

no significant survival effects were observed in any samples. Midge growth in sample 570-

95-04X was significantly less than the growth observed in the reference sample. All other 

samples showed no significant growth effects when compared to the reference sample. 

3.1.2 Hya/el/a azteca 

A summary of the water quality characteristics of overlying water during the 10-day 

acute tests with Hyalella azteca is presented in Table 3. A summary of the biological results 

from the screening tests with H. azteca is presented in Table 4. The H. azteca survival in the 

laboratory control sample did not mee.t the acceptable test criteria. The cause of this failure to 

meet the acceptable criteria is not known. Three of the study site samples had amphipod 

survival which exceed 80%. All of the organisms used in this study came from the same 

source and were impartially distributed among the nine study site samples and the laboratory 

control. 

Statistical comparisons of tne study site samples against the laboratory control were 

conducted even though the control did not meet the survival acceptance criteria. Amphipod 

Springbom Laboratories, Inc. 



Report No. 96-3-6419 Page 14 of 24 

survival in sample ZWD-95-06X was significantly less than the control survival. Sample ZWD-

95-06X also had the lowest midge survival (Table 2). 

Comparison of study site samples with a reference sample (57D-95-08X) showed that 

amphipod survival in samples ZWD-95-02X and ZWD-95-06X was significantly reduced. No 

significant growth effects were observed when compared with the reference sample. 

3.2 Bioaccumulation Study 

A summary of the water quality characteristics of overlying water during the 28-day 

exposure with Lumbricu/us variegatus is presented in Table 5. The mean oligochaete 

biomass from each sample at the termination is presented in Table 6. Results of the chemical 

analysis of the oligochaete tissue and sediment are presented in Table 7. 

Tetrachloro-m-xylene and decachlorobiphenyl were found in the three study site tissue 

samples and the laboratory control. Aldrin was found in two of the study site tissue samples 

(57D-95-0SX and 57D-95-06X) and the laboratory control. None of the analities found in the 

oligochaete tissue were measured in the sediments from the study site. There was an 

unu·sual correlation between the concentration of the three analities found in the oligochaete 

tissue samples and the order of the four tissue samples. The control tissue had the highest 

concentration of all three analities, sample 57D-95-0SX had the second highest concentration 

of all three analities, sample 57D-95-06X had the third highest concentration of all three 

analities and sample 57D-95-05X had the lowest concentration of all three analities. This 

trend suggests that either the quantification limits of each compound for the small mass of 

tissue were unreliable, or that there was some sort of systematic sample contamination. In 

either event, since the three analities were not found in the sediment from the study site, the 

tissue concentrations appear to be artifactual. 
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5.0 TABLES 
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Table 1. Water quality parameters (dissolved oxygen, pH, temperature, total 
alkalinity, total hardness, specific conductivity) measured in the overlying 
water during the 10-day subchronic toxicity tests with Chironomus 
tentans. 

Dissolved Oxygen pH Ammonia 

Sample (mg/L) (mg/Las N) 

Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 

Control 8.1-8.3 4.2-4.8 6.8 6.3-6.6 0.58 0.63 

ZWD-95-02X 8.7 3.9-7.2 7.0-7.1 6.5-6.6 0.21 0.80 

ZWD-95-03X 8.6-8.7 4.6-7.3 7.0 6.4-6.5 0.0 0.85 

ZWD-95-06X 8.7-8.8 5.6-7.3 7.1 6.1-6.7 0.0 0.87 

57D-95-04X 8.0-8.3 3.1-6.8 6.8-6.9 6.4-6.5 0.16 0.87 

57D-95-05X 7.4-7.6 5.3-6.9 6.7-6.8 6.4-6.5 0.08 0.70 

57D-95-06X 7.9-8.3 5.8-7.2 6.8-6.9 6.4-6.5 0.16 0.45 

57D-95-07X 7.5-7.9 1.4-6.9 7.0 6.1-6.5 0.28 0.72 

57D-95-08X 8.0-8.2 4.6-7.1 6.9-7.0 6.4-6.5 0.34 0.79 

57D-95-10X 7.5-7.9 4.4-7.4 6.8-6.9 6.5 0.30 0.68 

Alkalinity Hardness Conductivity 

Sample (mg/L as CaCO,) (mg/L as CaCO,) (µmhos/cm) 

Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 

Control 20 20 44 32 160 110 

ZWD-95-02X 22 30 44 40 160 120 

ZWD-95-03X 22 26 40 36 170 110 

ZWD-95-06X 20 32 40 40 170 120 

57D-95-04X 20 22 36 32 160 110 

57D-95-05X 22 28 40 40 170 120 

57D-95-06X 20 18 44 40 160 110 

57D-95-07X 24 26 44 48 170 130 

57D-95-08X 24 24 44 40 160 120 

57D-95-10X 22 26 44 36 170 120 
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Table 2. Survival and average dry weights of Chironomus tentans at the termination of 
the 10-day subchronic toxicity tests. 

Sample Mean Percent Survival Mean Dry Weight in mg 
Identification (Standard Deviation) (Standard Deviation) 

Control 74(19) 1.70(0.32) 

ZWD-95-02X 75(15) 2.24(0.85) 

ZWD-95-03X 88(14) 2.94(0.67) 

ZWD-95-06X 60(19) 2.41 (0.93) 

57D-95-04X 65(29) 1.36(0.30)" 

57D-95-05X 64(29) 2.00(0.48) 

57D-95-06X 90(8) 1.80(0.19) 

57D-95-07X 71 (24) 2.27(0.67) 

57D-95-08X 84(12) 1.81 (0.30) 

57D-95-10X 83(12) 1.75(0.33) 

• Midge growth in this sample was significantly less than the reference sample (57D-95-
08X). 
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Table 3. Water quality parameters (dissolved oxygen, pH, temperature, total alkalinity, 
total hardness, specific conductivity) measured in the overlying water during 
the 10-day acute toxicity tests with Hyalella azteca. 

Dissolved Oxygen pH Ammonia 

Sample (mg/L) (mg/Las N) 

Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 
Control 6.8-7.1 5.9-6.2 7.3-7.4 7.5-7.7 0.72 0.36 

ZWD-95-02X 7.4-7.8 5.5-6.4 7.6-7.8 7.4-7.7 0.28 0.41 

ZWD-95-03X 7.5-7.7 5.4-7.8 7.6-7.7 7.5-7.8 0.0 0.21 

ZWD-95-06X 7.2-7.5 5.0-6.4 7.6-7.7 7.2-7.6 0.02 0.33 

57D-95-04X 7.5-7.8 5.6-6.5 7.5-7.6 7.4-7.7 0.13 0.10 

57D-95-05X 6.2-6.6 4.7-6.0 7.3-7.4 7.4-7.6 0.07 0.23 

57D-95-06X 6.5-6.6 5.5-6.2 7.3-7.4 7.3-7.7 0.25 0.32 

57D-95-07X 6.1-6.6 4.8-6.2 7.6-7.7 7.4-7.7 0.32 0.20 

57D-95-08X 6.3-6.5 5.476.5 7.5 7.4-7.8 0.42 0.38 

57D-95-10X 6.5-7.7 5.1-6.3 7.4-7.6 7.6-7.8 0.28 0.21 

Alkalinity Hardness Conductivity 

Sample (mg/L as (CaCO3) (mg/L as (CaCO3) (µmhos/cm) 

Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 

Control 98 112 156 164 500 500 

ZWD-95-02X 124 114 168 176 500 500 

ZWD-95-03X 110 112 168 172 450 500 

ZWD-95-06X 116 112 168 172 500 500 

57D-95-04X 104 106 160 160 500 500 

57D-95-05X 106 124 164 180 500 500 

57D-95-06X 102 106 156 168 500 500 

57D-95-07X 112 120 172 172 500 500 

57D-95-08X 116 116 168 172 500 500 

57D-95-10X 114 112 168 172 500 500 
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Table 4. Survival of Hya!el/a azteca at the termination of the 10-day acute toxicity 
tests. 

Sample Mean Percent Survival Mean Dry Weight in mg 

Identification (Standard Deviation) (Standard Deviation) 

Control 64(18)" 0.10(0.05) 

ZWD-95-02X 55(24)b 0.15(0.07) 

ZWD-95-03X 66(18) 0.10(0.05) 

ZWD-95-06X 36(23)b, C 0.11 (0.07) 

57D-95-04X 83(7) 0.08(0.01) 

570-95-05X 70(19) 0.16(0.05) 

570-95-06X 84(9) 0.08(0.03) 

57D-95-07X 74(7) 0.11 (0.04) 

570-95-08X 80(21) 0.10(0.03) 

570-95-10X 71 (18) 0.11 (0.06) 

• The control survival did not meet the acceptance criteria of 80%. 
b Amphipod survival in this sample was significantly less than the reference sample (570-

95-08X). 
0 Amphipod survival in this sample was significantly less than the control. 
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Table 5. Water quality parameters (dissolved oxygen, pH, temperature, total alkalinity, 
total hardness, specific conductivity) measured in the overlying water during 
the 28-day exposure with Lumbricu/us variegatus. 

Sample 
Identification 
Control 
57D-95-05X 
57D-95-06X 
57D-95-08X 

Sample 
Identification 
Control 
57D-95-05X 
57D-95-06X 
57D-95-08X 

Dissolved 
Oxygen 
(mg/L) 

Day 0-28 
6.4-8.6 
6.4-8.1 
6.9-8.2 
6.9-8.3 

Alkalinity 
(mg/L as CaCO,) 

Day 0-28 
16-38 
22-82 
20-63 
24-50 

pH 

Day 0-28 
6.5-7.2 
6.9-7.6 
7.1-7.5 
7.2-7.6 

Hardness 
(mg/L as CaCO,) 

Day 0-28 
24-56 
32-88 
40-76 
44-80 

Springborn Laboratories, Inc. 

Ammonia 

(mg/Las N) 
Day 0-28 
0.26-0.71 
0.47-0.79 
0.50-0.92 
0.48-0.68 

Conductivity 
(µmhos/cm) 

Day 0-28 
90-220 
110-300 
140-250 
150-250 
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Table 6. Mean biomass per aquarium of Lumbricu/us variegatus at the termination of 
the 28-day exposure. 

Sample 
Identification 
Control 
57D-95-05X 
57D-95-06X 
57D-95-0BX 

Mean Biomass (g)/Aquarium 
(Standard Deviation) 

1.37(0.09) 
1.43(0.1 :1) 
1.52(0.41) 
1.18(0.25) 
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Table 7. Concentration of analities measured in sediment and tissue of Lumbricu/us 
variegatus after the 28-day exposure. 

Sample Sample· Concentration (µg/kg) Wet Weight 

Number Type Aldrin Tetrachloro-m-xylene Decachlorobipheny 
I 

Control tissue 39.7 2850 3380 

57D-95-08X tissue 21.6 919 1130 

57D-95-06X tissue 16.6 751 926 

57D-95-05X tissue <6.67 454 558 

Control sediment NA NA NA 

57D-95-08X sediment ND ND ND 

57D-95-06X sediment ND ND ND 

57D-95-05X sediment ND !'JD ND 

NA = not analyzed 
ND = not detected 
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