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Appendix 1 

Site Specific Chemical Data for Woburn 
(tabulated from Geotrans, July, 1987, Appendix D) 



PARTIAL ABERJDM MAIERSXD CONTAnlNATION StftWtV LIST 

March 10, 1989 

SOURCE Reference Location Naif 

HpMinqxay Trucking 
Hemiingxav Trucking 
Hemiingxay Trucking 
HpMingxav Trucking 
rteMingxay Trucking 
Hpmiingway Trucking 
Hemiingxay Trucking 
HfMinouay Trucking 
Hemiinoxay Trucking 
Hemnrjxay Trucking 
Piggeries Irurphy) 
Piooeries IBalkus) 
Piggeries IHaslromarino) 
Piooeries (Roketenelz) 
Sf-er Surcharging/HFC
777777777777777777777 
777777777777777777777 
777777777777777777777 
7777777777777777177777 
777777777777777777777 
Aberjona Auto Parts 
Aberjona Auto Parts 
Aberjona Auto Parti 
Aberjona Auto Parts 
Hhilnev Barrel Coipany 
Hhilney Barrel Coipany 
Hhilney Barrel Company 
Hhilney Barrel Company 
Brodie Industrial Trucks 
Brodie Industrial Trucks 
Ral f i I Sxanson 
R a f f i 1 Sxanson 
Ra f f i 1 Sxanson 
R a f f i V Sxanson 
R a f f i V Sxanson 
Olin Corp. 
Olin Corp. 
Hoburn Landfill 
Hoburn Landfill 
Hoburn Landfill 
Hoburn Landfill 
Hoburn Landfill 
Hoburn Landfill 
Hoburn Landfill 
Hoburn Landfill 
All State Dump 
Industriplei 
Industriplex 
Industriplex 
Industriplex 
Induslriplei 
Induslriplex 
Industriplex 
Industriplex 
Industriplex 
Induslriplex 
Industriplex 
Induslnplei 
Induslriplex 
Induslriplex 
Induslriplex 
Industriplei 
Induslriplex 
Induslriplex 

Date 

Sept. 1985 
Sept. 1985 
Sept. 1985 
Sept. 1985 
Sept. 1985 
Sept. 1985 
Feb. 1985 
Feb. 1985 
Feb. 1985 
Feb. 1985 

1982 - 1984 
March 1967 
March 1967 
March 1967 
March 1967 
March 1967 
• 1980 
• 1980 
• 1980 
• 1980 
1980 - 1985 
1980 - 1985 
1980 - 1985 
1980 - 1985 
1980 - 1985 
1980 - 1985 
Feb Kar 1982 
Feb Mar 1982 
Feb Mar 1982 
Feb Mar 1982 
Feb Har 1982 
Feb Kar 1982 
Dec, 15, I960 
I98< 
1984 
1984 
1984 
1984 
1984 
1984 
1984 
June 1968 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
July 1979 
Jan 7, 1989 
Jan 7, 1989 

Location 

60 Olyipia Averue 
60 Olvmpia Averue 
60 Olympia Averue 
60 Olvmoia Averue 
60 Olympia Averue 
60 Olympia Averue 
60 Olympia Averue 
60 Olvmpia Avenue 
60 Olympia Averue 
60 Olvmpia Averue 
Hildxood/Olympia Avenue 
Hoburn St., Hiliinglon 
S. of loxell St. H. ol 93 
Nex Boston St./Hallsbrook 
Trunk Sexer Parallel to BUI tracks 
Corner ol Nex Boston I Mishaxui 
i Corner ol Nexlon 1Olvmpia 
." Corner ol Nexlon I Olvmpia 
,'i Coiner ol Nexton i Olympit 
,11 Corner ol Nexlon . Olympit 

Sale. Street 
Sain Street 
Si If. Street 
Sale. S'.reet 
256 Sale* Street 
256 Sale* Street 
256 Sale. Street 
256 Sain Street 
299 flishaxam Road 
299 Itishaxam Road 
100 Eames Street, kfilminqton 
100 Eames Street, Hilminoton 
100 Eames Street, Hiliington 
100 Eames Street, HiUinolon 
100 Eames Street. HiUington 
S. ol Eames Street, Hilnnoton 
S. ol Eames Street, Hiliington 
H. ol Nex Boston, N. of Mem we k 
H. ol Nex Boston, N. ol Merriuck 
H. ol Nex Boston, N. ol Merrnack 
H. ol Nex Boston. N. ol Merriuck 
H. ol Nex Boston, N. ol Merriuck 
H. ol Nex Boston, N. ol Herrimack 
H. ol Nex Boston, N. ol Merriuck 
H. ol Nex Boston, N. ol ferriuck 
Mishaxan I Nex Boston Road 
North ol Former Slauffers Plant 
North of Former Slauffers Plant 
North ol Former Slaullers Plant 
North of Former Slauffers Plant 
North of Former Slauffers Plant 
North of Former Slauffers Plant 
North of Former Stauffers Plant 
North ol Former Slaulfers Plant 
North of Former Staulfers Plant 
North of Formrr Slauffers Planl 
North ol Former Slauflers Plant 
Near Head of Hall' Brook Storage 
Near Head ol Hall* Brook Storage 
Near Head of Hall' Brook Storage 
Near Head of Hall' Brook Storage 
Near Head ol Hill' Brook Storage 
North ol Cnromiui Lagoon 
North ol Chrwium Lagoon 

Chmcal 

Trichloroelhylen* 
Telrachloroelhvlene 
Trichloroelhylerc 
Toluene 
Chlorodane 
PCB Aroclor 11260) 
Beniene 
Toluene 
Ethylbenient 
lylene 
Nitrate, Ammonia 
Nitrate, Ammonia 
Ni t rate, Ammonia 
Nitrate. Ammonia 
Effluent 1 Industrial Haste 
Sodiui, Sulfate, Chlorides, Ammonia 
Sodiui, Sulfale, Chlorides, Ammonia 
Sodiui, Sulfale, Chlorides, Ammonia 
Sodiui, Sulfale, Chlorides, Ammonia 
Sodiui. Sulfale, Chlorides, Ammonia 
Irichloroethylene 
Tetrachloroethvlenc 
111, Trichloroethane 
1.8 Transdichloroethvlerc 
TCE 
1.2 Transdichloroelhvlei* 
Telrachloroethylene 
111, Trichloroethane 
Solvents, paint, paint thinner, Gas 
Caustic Cleaners, Acid, Haste Oil 
Toluene 
felhvl Ethyl Ketona 
Melhvl Ethyl Kelona 
III, Trichloroethane 
lylene 
1,2 tram-dichloroethvlent 
dioctophlhalate 
Naplhalene 
bis lethyl hexly) Phlhalate 
di-N-Octvl Phlhalate 
Trichloropropene 
Trimethvl beniene 
Ethyl Methyl beniene 
bromocvclo hexene 
hexahvdro azepinore 
Unknoxn 
Chromium 
Lead 
Zinc 
Arsenic 
Copper 

Iron 
Titaniui 
Manganese 
Nictel 
AlunrtM 
lin 
Chromiui 
Arsenic 
Lead 
Tin 
Antimony 
Arsenic 
Lead 

Concentration (ppb 

460 - 390,000 
57 - 32.000 
NO - 49,000 
NO - 4,100 
48.000 - 51,000,00 
31.000 - 31,000,00 
170 
540 
150 
850 
Not staled 
Not staled 
Not slated 
Not stated 
Not measured 
6.600 - 7.350 
1.570 - 2,970 
9.300 - 9,600 
42 - 69 

2 - 420 
NO - 750 ppb 
MO- 34 
ND - no 
Max • 1 .372 
Max « 1 .500 
Max • 840 
Max ' 104 
Not measured 
7 

Max ) 1,000 
840 
570 
500-1.000 

50 - 200 
) NO 
not slated 
63 
Max > 181 
Max > 14 
144 
45 
45 
84 

Max > 114 ppb 
Not measured 
Max « 3.900 
Max • 980 pp.i 
Max i 1 ,606 pp.i 
Max » 1,100 pp.' 
Max • 1 ,690 pp.' 

Max • 257.000 pp.' 
Max * 2,100 pp.' 
Max • 15.800 pp.' 
Max « 339 ppn 
n<» « 85.000 ppm 
Max * 1.990 pp." 
78.000 ppmi 
400 pp.'
 
1 ,200 ppii
 
800 pp.'
 
100 pp.'
 
1 ,900 pp.«
 
8.900 ppii 

1.0. Nature 

Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Groundxaler 
Groundxaler 
Groundxaler 
Grnundxater 
Ground 1 Surface xaler 
Ground I Surface xater 
Ground I Surface xaler 
Ground I Surface xaler 
Qualitative Ascertain 
Sludoe Samole 
Sludge Sample 
Sludoe Sample 
Sludge Sample 
Sludoe Sample 
Groundxater 
Groundxater 
Groundxaler 
Groundxaler 
Quali tat ive Ascertain Groundxaler 
Qualitative Ascertain Groundxaler 
Quali tat ive Ascertain Groundvaler 
Quali tat ive Ascertain Groundxater 
Qualitative Ascertain 
Qualitative Ascertain 
East Drainage ditch surlace nater 
East Drainaoe ditch surlace xaler 
East Drainage d i tch surlace xaler 
East Drainaoe ditch surface xater 
East Drainage d i tch surface xater 
East Drainage dilch surface xater 
East Drainage ditch surlace xater 
oroundxaler 
groundxater 
oroundxater 
groundxater 
oroundxat er 
groundxaler 
oroundxater 
groundxaler 
hundreds of barrels (Painf) 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 
Soils 

Notes 

Barrel spill 
Barrel spill 
Barrel 501 II 
Barrel spill 
barrel spill 
Barrel spill 
m B-8 

Dredge Material 
Iro. Mystic 
River 

Offsi le Hells S77 1 SS3 

OMsile Hells S77 
Off s i te Hells S77 I 583 
Oflsile Hells S<6. S83. BSH8. BH8 1 BH4 
OHsile Hells S46. S83. 8SW8. BW8 1 B»4 
Of ls i le Hells S«6, S83, BSU?. BW8 I PW4 
OUsite Hells S«f>. SR3. BSH8. BW8 1 BU4 
Onsile Subsurface disposal 1958 - l%« 

OH 1 
OHs 1 I IA 
OHs 1 UA 
OH 
OH v 
OH 
rju 
OH I 14 
Exp oded al dump 
Cen ral Drainage 
Hes Bank S. Pond 
Cen ral Drainage 
'Arsenic Pit ' 
Central Drainage 

Near 'Arsenic Pit ' 
Hest bank S. Pond 
Near 'Arsenic Pit ' 
Near 'Arsenic Pit' 
Hfir 'Arvfnir PH' 
Near "ArsenicP i t " 
Chioiiu. Lagoon Area 
Chroiiu. Lagoon Area 
Chromiu. Lagoon Area 
Chroiiui Lagoon Area 
Chromiui Lagoon Area 
Cnromiu. Lagoon Area 
Chromiui Lagoon Area 

A76 
A76 
A76 
A76 
A76 
A76 
ABI 
A8I 
A8I 
A8I 
A83 
AB3 
683 
A83 
A64 
A84 
A84 
A84 
A84 
A64 
A87 
A87 
A87 
A87 
A94 
A94 
A94 
A94 
A94 
A94 
A99 
A99 
A99 
A99 
A99 
A99 
AI IO 
AI88 
AI82 
A182 
AI22 
A182 
A182 
AI88 
AI88 
AI85 
B83 
883 
B83 
883 
B83 
B23 
B83 
B83 
B83 
8c3 
B83 
B83 
B83 
B83 
B83 
883 
8 
1 

KQE Files 
KOE Files 
DEOE Files 
KOE F.les 
KOE Files 
KDE Files 
Goldberg Zoino Assoc. 
Goldberg Zoino Assoc. 
Goldberg Zoino Assoc. 
Goldberg Zoino Assoc. 
HOC ' 
HOC 
HOC 
MX 
KOE memo (6/10/82) 
MDUPC 
NWC 
MOWC 
hDWPC 
IWC 
E E (I980AI 
E E II980AI 
E E (1980AI 
E E (1980A) 
E E 
E E 
E E 
E E 
ntC I DEK Files 
HOC 1 KOE Files 
E E I988A 
E E I988A 
E E I988A 
E E 1985A 
E E I988A 
E E 19B8A 
E E l96Cid 
Slaufler Consultant 
Staufler Consultant 
Slaufler Consultant 
Stauf fer Consul 1 ant 
Slaufler Consultant 
Stauf fer Consultant 
Slaufler Consultant 
Slauffer Consultant 

EPA Jul 1979 
EPA Jul 1979 
EPA Jul 1979 
EPA Jul 1979 
EPA Jul 1979 

EPA Jul 1979 
EPA Jul 1979 
EPA Jul 1979 
EPA Jul 1979 
[PA Ju! i<)?9 
EPA Jul 1979 
EPA July 1979 
EPA July 1979 
EPA July 1979 
EPA July 1979 
EPA July 1979 
KOE 
KOC 

Sources 
A - GeoTrans Report (19871 Appendix B 
B - Department of Urban and Environmental Policy, lulls University. Hazardous Haste in Hoburn (1980) 



Scott
 

1 Brodie Industrial Trucks
 
2 Aberjona Auto Parts
 
3 Whitney Barrel Co.
 
4 Old Woburn Dump
 
5 Mystic River Sludge Disposal area
 
6 Murphey Piggery
 
7 Balkus Piggery
 
8 Mastromarino Piggery
 
9 Roketenetz Piggery
 

10 Hemingway Trucking
 
11 Woburn Landfill
 
12 Raffi & Swanson
 
13 Olin Chemical
 

MAP MODIFIED FROM GEOTRANS REPORT DATED JULY
 
1987
 



I/ttt t ?S (fUKI'D) 
CWIP/M fKU 

UD1KNI Vmt RfOlIS 
I 

3M1 W-12 50 «J 50-M SO «6 W-*6 HUB SO-*9 SO- 1* SO-ll 6-SD1 
EWQCO raeoo CBWX) CBttCO CWiCO CWEO OK7X) EBttCO l»WX) n*ro EBKXO 
9-29-87 9-29-87 9-?9-87 9-29-87 »29 87 9 29 87 9-29-87 12-1*87 12-11 87 12-11-87 L2-l*-87 

poiicroes/KB'S 

4.4--CED to 
12.12 J 

K) 
to 

to 
28.87 

K) 
K) 

H) 
31.69 

to 
84.39 

26.87 J 
K) 

H) 
to 

to 
to 

to 
to 

N) 
to 

IHHVWCS 
ftlHIHfl 3.161 5.3M 3.131 8.66* 5.271 48.8M 1*.1N 17. 7** 18.4** 1*.6M (.17* 
mivott to to K) K) to N} to N) to to M) 

WCW1C 24 196 36 36 11 3.63* 325 218 149 2* (.3 JB 
BWM1 U JB 26 JB 14 J8 57 59 6J 48 52 47 69 25 

to 2.4 JB to 4 JB 3 JB 13 JB 8.3 JB K) to to V tO 

CHC(U1 647 1.86* 596 3.11* 2.5** 7.9)* 3.92* 4.*9* 4.481 6.841 2.12* J 

CM01IU1 12 1C 21 37 35 1.25* 469 1.56* 1.54* 214 11 J 
OBW.T 
CXJITW 

K) 
25 

to 
146 J 

N) 
21 JB 

to 
82 J 

to 
4* J 

K) 
3.11* J 

to 
542 J 

12 
641 

17 
611 

12 
166 

K) 
1.5 J 

1RCW l».2*t 14.7*1 7.15* 15.5W S2.6M B9.4M 41. IM 3t.M* 25. IN 1B.7M 1.99* J 

R R R R 51 1.1*4 939 274 165 3«9 32 JB 

worsnn 1.231 1.6M 1.24* 3.31* 2.*M 1.4/*  3.2)* 4.27* 3.4)* 3.56* 2.8E4 JB 

73 487 76 194 782 589 397 274 776 284 79 J 

ftJBlKT 10 2.1 1.15 •.24 to 27 i; 3.9 3.1 » .2 J 
NIOUl to 27 to 33 ft to 29 16 18 14 4.) JB 

rotiesivH to tO 416 l.*3* 764 to 918 664 71* 751 434 JB 

StllNllfl to to K) to K) 22 to to to to to 
SOD Ml 146 m 76 713 167 897 241 391 519 (IB 259 
WNW1U1 1.1 to to 29 to 5* to 51 44 7* 15 Ji 
1UC 76 (25 IK 625 45* 5.17* 1.3N 1.34* 1.52* 3<3 32 



Appendix 2 

EBASCO Central Area Surface Sediment Sample Results 
(from Final Supplemental RI, Appendix E-25) 



lAHf f -K 
CJX1HAI WfA 
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9-29-87 9-29-87 9^29^87 9 2987 9-29-87 9^ 87 9-29-87 12-11-87 U-W-87 U-ll-87 

wwruts 

39.9 113.5 135.7 1S2.7 128.8 389.6 395.1 m  e to 9BJ to 
2-BJ1MOC 12.2 19.9 11.7 16.9 22.1 72.9 64.7 to to to to 
Bounc to 4.S ND ND M> K) ND to to to to 
TO.UDC to 1.1 to 3.1 2.6 2.7 ND to to to to 
U.l-TKlCHCRrnm to tO to ND to 2.8 ND to to to to 
i.i-oiotQRornfvc to 

to 
3.8 
1.1 

to 
to 

to 
to 

to 
2.9 

to 
to 

to 
to 

to 
to 

to 
to 

to 
to 

to 
to 

1.2-OIOtOKXnOC to ND to to 4.5 2.6 8.S to to to to 
Vltftl (HOUR 
IttWlWE OttRTO 
1.2-OKH0CCTHWC 
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27.6 

to 

ND 
95.7 J 

ND 
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85.5 

ND 

to 
1U.6 J 

ND 
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92.4 

to 
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152.6 

to 

ND 
315.1 

ND 

to 
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to 

to 
2 8 
to 
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1 
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roiAssnn 
stitNivn 
soorin 
WNIO1U1 

to 
to 

145 
1.1 

to 
to 

m 
to 

416 
to 

K 
to 

l.W 
to 

713 
29 

784 
to 

167 
to 

to 
22 

897 
5« 

918 
to 

24* 
to 

664 
to 

39) 
51 

71* 
to 

519 
44 

751 
to 

618 
7« 

434 JB 
to 

M 
15 JB 

IDC n us IK 625 45* 5.17« 1.3M 1.3« 1.52« 3tt 32 



Appendix 3 

Woburn (Industriplex) Soil Heavy Metal Analyses 
(from • Industriplex NPL Site Administrative 

Record K 7-72, June 24, 1988) 



B 
TABLE 1.1 

SUMMARY OF 251 WOBURH SOIL HEAVY METAL
(1) 

 ANALYSIS 

Number Samples 25 
Concentration

50
  ppH 

 75 
Element 0-100 PPM MOO PPM >500 PPM >1000 PPM Percentlle percentlle Percentlle Maximum 

Antimony -01 216 8 < 2 2 13 155 
Arsenic -02 1»»9 105 51 • 29 5 23 250 21227 
Barium -16 155 99 36 30 <10 15 202 5612 
Beryllium -03 25* < 2 2 2 7 
Cadmium -01 252 2 < 1 2 3 199 
Chromium -05 176 78 41 27 5 18 37 115155 
Copper -06 152 102 56 38 8 15 109 29167 
Lead -07 101 153 97 71 10 186 1576 89109 
Mercury -08 ' 219 n < 1 < 1 . 515 
Nickel -09 2U9 6 5 11 23 500 
Selenium -10 253 1 < 2 < 2 3 112 
Silver -11 • 252 2 < 2 < 2 5 116 
Thallium -12 253 1 <10 < 10 25 258 
Zinc -13 111 113 80 63 16 198 903 1^1330 

(1)
This consisted of the following soil

(21) JANPET
( 7) EPA/DEQE
( 7) Stauffer H/2/82 

' (15) Boston Edison 
(201) Phase I Study . 

 analysis 

. . 
. 

It was assumed JANPET, Boston Edison, EPA/DEQE analyzed for same 11.elements as In the study. 



__ 

THOLE 1.3  SOIL ICAVT METAL AHA1.T3I3 Page I of 6 
11-10-02 

HEAVY H£TAL COH CENT BUT ION  PTH 

LOCATION n«r. I 3/"« 4/Cd 5/Cr 6/Cu 7/n> 9/NI *n/Aj_ 12/TL 13'Zn 16/Oa 1/3b 2/As 6/iig 10/3*
D« 
r 
pth 
t. Odor

riltSICAL CHARACTERISTIC 
 Color Dqm TCI Sob Tei 

I.LD I 1 5 '. 2 5 2 • 1 10 1 10 2 2 1 2 1 

2
2
7
5 
4 

-
5
5
5
5
5
6 
3 

1
1
1 
1
1 
5
1
2
1
1 

T-l 73630102 . 16 11 9 19 IB 35 7 ] .5 
B-l 0108 22 17 13 2f 36 64 4 1 

D-2 
B-3 
D-4 

0117 
0114 

0124 

7 
B 
5 

B. 
7 

14 
.

6 
8 
3 

M 
10 
16 

11 
15 

9 

40 
36 
35 

4 
2 
5 •

1 
i 

i 

.75 

B-6 
0-7 

0133 
0213 

3 
2 

280 
68 

634 
35 

4516 

225 
26 
12 

16 11 903 420 
54 

7 806 
39 

4
6 10
 1 

 .; 1 
D-8 on 2 7 11 12 14 3 
D-9 0207 637 . 27 86 15 216 ' 29 118 
• 0216 16 IB 12 16 12 

.4 0-10 0209 2105 23 100 13 11 283 37 126 69 

0-11 0201 ' 977 78 188 15 182 220 104 

D-12 2137 6603 22 46 26 4530 1500 13 1026 2 30219 15 7 
P 0224 7 35 11 12 59 10 

95 525 27 3 229 81 194 43 .25 D-13 0225 409 
P 10 20 864 450 261 7 50230 4 161 »307 503 29 

1
1 
2
2
2
3
3
2
1
1
1
1
1
1
1
2
1 

7 
7 
7 
7
7
8
6 

10 
5
5
1 
7 
3
5 

2
2
5
5
1 
5
5
5
3
3
1
2 

10 
3
3
9
3
3
J
3 

0-14 0233 . 4 112 466 1837 220 3 41 745 130 235 1 '5 
2 .P 0)02 3 16 435 212 20 10 21 1753 260 289 

' 560 296 4 15 D-15 0307 2 20 602 2143 22 15 31 443 
0)06 2 19 670 2062 23 12 31 443 400 237 4 7 .4 

• 

89' 105 765 21 2 231 130 192 79 0-19 0310 

30 27B 200 306 84 B-20 0312 648 166 451 

CMor Color 

1
2
3

 Hone 
 Kodertl* 
 Strong' 

1
2'
3

 Normil 
 BUck 
 Uhlt« 

Gray 

8
9

10

Orange 
Tel low 

 Green 
 Blue 
 turplc 

rilTSICM. CHABACTCM3TIC3 COPE 

ftoai Tei (50*) 
Description 

1 Coarse Gravel 

2 Fine Gravel 
3 Artificial Components 

(brick, cement, traprock, eta.) 
4 Coarse Sand 
5 HedliiK Sand 
6 Fine Sand 
.7 Silt 
B Clay 
9 Poorly sorted aJilure of clajr, 

flit, sand and gravel. 
10 Topsoll (Organic tone) 

'Sub
• 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

 Teit (201) 
Descript ion 

Coarse Gravel 
Fine Graval 
Coarse Sand 
Fine Simd 
Silt 
Clay 
Organic Hotter (roots. 
Hides, h.ilr particles 
Ar t i f i c ia l com>oiioiit» 
Comblnairon of nunbers 

grass, 

8 1 9 

A blink space Indicate* below LLD level. 



B-33 

II 

1 

f
(

B 

TabU I.' 
SOIL HEAVY METAL I HALTS 13 P»ge 2 of 6 

I I - IO-6  Z 
1IEAVT METAL COHCmmiON  fPH 

Depth C H A R A C T E R I S T I C 
LOCATION R»r. 9 3/Be 4/Cd 5/Cr 6/CU 7/fb 9/Ht 11/Ag 12/71 t3/?n 16/B* l/Sb 2/A» 8/llg 10/3a OJor Color Itan Tei Si*i Tex 

2 7 9B-21 73630316 . 11 21 ' 13 11 11 1215 < 5.5 2' 
• 2 2 8 3. 0317 31 40 13 29 3 34 70 210 9.5 

4 7 8B-22 .0327 6 4956 81 196 18 2 18 3363 31 3 86 54 7 3 
3 2 5 2 

r• '0322 216 21 ' 8 21 61 45 5 8.9 
14.65 2 4 9 ' 6• 0324 42 29 12 35 39 98 5 

5 31 1237 124 237 1 4 1 2 3 3 6445 24 2 1753 396 B-23 0332. .
• 0101 3 621 4 46 36 20 95 1 3 2 72 36 546 207 

12 5 2 2 3 6• 0330 
B-24 0106, 13 6 1856 666 16 17 21 5979 i 640 

2 3145 131 23 3 31 97 . 23 
3 1 1 5 3U 16 

635 7 2 4• 0105 e 16 259 3600 33 7 45 3300 120 13 15 11 
11 31 7396 180 , 21 5 7 2 2 7B-25 0112 3 13 135 29167 1675 59 

4211 210 5 284 5 15 11 2 2B-26 0119. 2 202 281 2018 23 5 18 
10 685 97 > 64 5 2 2 9B-27 0*32 3 4090 161 555 22 2 

6 21 I 1 7• 0502 4 51 84 45 24 11 2126 43 71 
517 11 2 2B-28 0506,, • ' 4 86 124 3918 4124 47 6 46 6701 100 9 866 

1
1 

7 9 
47 

330 17 204 12 15 3854 B-29 0525 3 117 409 5631 23 6 39 
B-30 0523 1 33 26 55 23 • 10 • 107 . 50 5 .9 

230 45 9 40 3.5 3 2 8B-31 0530 • 2 830 90 126 16 
4 7• 0534 2 1170 34 )49 18 4 21 216 48 8 43 9.65 3 

2 4 810 3229 110 2 6 5B-32 . . 0620 1 688 132 156 22 
2 70619 5 1619 258 385 30 2 29 5714 640 7 6 7 3 

2 2 5 411 33 45 11 30702 12 17 70 
3 4 8 4

0633 2 17 26 26 12 32 71 7 5.75 
1 1 • 1 7 4B-34 0714 1 23 26 108 32 43 67 

3 6.35 2 1 2 3.• 0630 22 15 15 23 45 • 33 
2 9 44 20 1735 300 10 1122 9 7 1 1B-35 0707 2 7 42 340 2857 40 
4 5 73 133 4 3 2.35 24 10 2020 190 0711 • 9 36 367 1152 60 

3 . 56 1437 54660 10 16 359 490 21 1262 4 1
1
1
1 
2 

B-36 0811 2 10 
5 3 3 
4 3 3 
4 5 2 
1 3 5 
6 8 4 
1 5 4 

• 0608 a 1792 5849 8 32 U51 1700 10 1321 72 4 3 
• OB07 ' 9 5 1111 343 6 15 28 6944 1700 13 1944 2 5 
• 0804 1* 37 123 13 28 70 38 858 7 

1600 160 10 1500 1 3B-37 0733 5 30 964 540 25 3 
1944 32 5 7665 300 19 204 5 2 9 2• 0732 

B-39 0825 6 25 77 7 28 30 12 
48 2 20 3241 

1 
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B 

TabU \ .~y 
SOIL HET«L tH*U3IS r««e 2 or 6 

J l-JO-82 
IIEkVT METAL CONCEHTMTIOH - FfM 

LOOTIOK
. .

 B « f . I 3/Ba 4/Cd 5/Cr 6/Oi 7/Pb 9/MI H/«g 12/TL 13/7n |6/B» 1/5b 2/H 8/llg 10/3«
 Depth 

 Ft. Odor
PIIT3IC1L ClimCTtimiC 

 Color ttan Tei Si*> TCI 
i 

B-21 736303>6 11 21 ' 13 11 11 1215 5'.5 2 2 r 9 
• 

B-22 
. 0317 

.0327 6" 
31 

4956 
40 
81 

13 
196 

29 
18 

3 
2 16 

34 
3363 

70 
31 3 

210 
88 54 

9.5 
7 

2 
3 

2
4 •
 1 

1 
>
r
 3

B 
• '0322 f 216 21 8 21 61 45 5 6.9 3 2 5 2 
• 0324 42 29 12 35 39 98 5 14.65 2 4 <) ' 6 

B-23 

• 

0332 
0401 
0330 

2 
2 
2 

1753 
36 

398 
546 

3145 

445 
207 
131 

24 
21 
23 

5 
4 
3 

31 
46 
31 

1237 
36 
97 

124 
20 

. 23 

237 
95 
12 

1 
1 

4 1 
3 
5 

2 
2 
2 

3
7
2
 : 

: 
I
1
I

 6 
6 
6 

B-24 
• 

0406, 
0405 

13 
8 

6 
16 

1856 
259 

666 
3800 

16 
33 

17 
7 

21 
45 

5979 
3300 

, 640 
120 13 

11 
15 

16 
It 

3 
35 

1 
7 

1 
2 

5 
4 

3 
6 

B-25 
. 0-26 

0412
0419. 

3 13 
2 

135 
202 

29.167 
281 

1675 
2018 

59 
23 

11 
5 

31 
18 

7396 
211 

180 
210 5 

21 
284 

5 
5 15 

7 
11 

2 
2 

2 
2 

7 
4 

B-27 
• 

0432 
0502 

3 
4 

4090 
51 

161 
84 

555 
45 

22 
24 

2 10 
11 

685 
2126 

97 
43 

. 64 
71 6 

5 
21 

2 
1 

2 
1 

9 
7 

B-28 
B-29 
B-30 
B-31 

B-32 . .

0506,,- '
0525 
0523 
0530 • 
0534 

 0620 

4 66 
3 
1 
2 
2 
1 

124 
1)7 

33 
630 

1170 
666 

3918 
409 

26 
90 
34 

132 

4124 
5631 

55 
126 
149 
156 

47 
23 
23 
16 
18 
22 

6 
6 

^ 

46 
39 
10 

21 
10 

6701 
854 

• 107 
230 
216 

3229 

100 
330 

- 50 
45 
48 

110 

9 
17 

2 

866 
204 

5 
9 
8 
6 

17 
12 

40 
43 

15 
11 
3 
.9 

3.5 
9.85 
5 

2 
1 
1 
3 
3 

•  2 

2 
7 
7 
2 
4 
4 

5 
9 
4 
8 
7 
6 

B-33 

B-34 

B-35 

0619. 
0702 
0633
0714 
0630 
0707

 2 

2 

5 

1 

7 

1619 
12 
17 
23 
22 
42 

258 
17 
26 
26 
15 

340 

385 
70 
26 

108 
15 

2857 

30 
11 
12 
32 
23 
40 

2 

4 

29 

20 

5714 
33 
32 
43 
45 

1735 
•

640 
45 
71 
67 

 33 
300 

7 

. 
10 

6 
11 
7 

3 
1122 9 7 

7 
3 
5.75 
1 
6.35 
1 

3 
2 
3 
1 • 
2 
1 

2
2
4
1
i
2

 ' 
' 
1 
1 
; 
5 

1
>
J

'
1

 7 
4 
4 
4 
3 
4 

• 
' B-36 

• 
• 
• 

B-37 
• • 

B-39 

0711 • 
0811 
0808 
0807 ' 
0804 
0733 
0732
0825 

2 

9 
2 
8 
9 

5 
20 

36 
10 

5 
14 
30 
46 
6 

367 
437 

1792 
1111 

37 
964 

3241 
' 25 

1152 
4660 
5849 

343 
123 
540 

1944 
77 

60 
10 
8 
6 

13 
25 
32 
7 

4 
16 
32 
15 

3 
5 

10 

28 
26 

2020 
359 

U51 
6944 

70 
1600 
7685 

28 

190 
490 

1700 
1700 

36 
160 
300 
30 

3 
21 
10 
13 

10 
19 

133 
1262 
1321 
1944 

656 
1500 
204 

12 

4 
4 

72 

1 
5 

3 
6 
4 
2 

2 

2.35 
1 
3 
5 
7 
3 
9 
1 

2 
1 
1 
1 
1 
2 
2 
1 

4
5
5
4
4
i 
6 
1

 ! 
: 
: 
: 

' 

>
1
I
\
>
J
J
>

 .
 7 

5 
3 
3 
2 
5 
4 
4 



6. 
Table I> 7 

SOIL HEAVY METAL ANALYSIS Page 3 of 6 
11-10-82 

HEAVY METAL CONCEMTRATIOM - PPH 
tv ipth • PHYSICA L C H A R A C T E R I S T I  C 

LOCATIOM Kef. 1 3/B« 4/Cd 5/Cr 6/OU 7/Pb 9/H1 M/Ag 12/TL 13/Zn 16/Ba 1/5b 2/As B/HB 10/59 t. Odor Color Den Te« Si*> T« 

B-10 
' m 

• 

73630831 
0833 
08 32^ 

1 10 
7 
7 

262 
8 

11 

1010 
5 

' 6 

13
11 
10 

. 3 165 
89 
50 

110 
30 
30 

8 19 i 4 ' I l 

1 
2 

1 
1 
1 

6 
5 
5 

5 
4 
4 

B-11 0901 . 2 25 127 465 20 4 30 525 160 3 101 4 1 5 3 4 
•t 

B-*l2 
V 

0902
0909 x 
0911 

2 2 
2 
9 

28 
131 

117 
217 
137 

570 
1616 
.5213 

33 
11 
9 

4 
6 
8 

30 
10 

100 
505 

2915 

300 
1000 
510 

19 
39 

250 
93 

814 

12 
3 

15 
5 

16 

2 
1 
1 

3 
5 
5 

3 
3 
3 

3 
5 
5 

B-43 0914 1 63 30 91 19 280 15 20 47 3 1 2 6 
0915 -• 1 13 111 7*76 15 4 211 290 37 1845 51 81 1 6 3 

• 
B-44 

0917 
0920 

2 
1 

7 
IB 

270 
26 

52 
51 

11 
21 

110 
66 

25 
45 

190 
14 

10 1 

* 

2 
2 

5 
5 

• 0921X" 11 6 10 11 18 , 6 2 5 
B-45 1006 6 20 10 13 10 36 184 1 5 
B-46 
B-47 
• 

1001 
1011',. 
1009 

5 
3 63 

37 

316 
257 

6 

21212 
951 

• 10 

9 
41 
12 

25 
4 

258 
29 

1414 
767 

14 

1000 
130 

141 5960 
223 

5 

515 
2 4 

a 7
2 
1 
2 

3 
7 
5 

.2 
3 

. '

B-48 
B-49 

B-50 
• 

B-S1 
B-52 

• 

B-53 

B-54 
• 

B-55 
• 
• 

B-56 
• 

B-57 
• 

1015 
JOIg^x-. 
10n'' 

• 1023 
1022. 
1030 
1101 
1101 ^ 
1)02 
1107 
1112 • 
1121 
1116 
J12f ' 
1130 
1121 
1210 
1202 
1208 
1205 

12 
3 
2 

2 

3 

2 

4 
4 
5 

19 
35 
3 
3 ' 

13 
6 

27 
15 
21 
78 
6 
7 
9 

180 
7 

-110 
33 
12 
22 
19 
68 
5 

187 
8 

19 
1485 
808 

• 55 
42 
59 
5 
7 
8 

169 
6 

41 
15 
12 

551 
71 
29 

2891 
1818 

91 

21 
4950 

606 
190 
10 
90 
5 
5 

1160 
15 

140 
5 

82OO 
871 
27 

36408 
76 

278 
67 

19 
17 
38 
16 
32 
36 
13 
11 
13 
26 

19 
VI 
21 
31 
15 
31 
7 

30 
5 

16 
7 

5 

3 

16 
6 

32 
8 

21 
20 
20 
20 
10 
30 

10 
10 
45 
20 
40 
10 
50 
20 
11 
21 

15 

27 
6637 

838 

51 
234 

12 
15 
15 

333 
12 

137 
56 

* 790 
762 
681 

11563 
32993 

207 
1310 

260 
660 
190 
45 
25 
80 

130 

50 
25 
25 

200 
89 

126 
132 
131 

5 

5 

13 

78 
5 
5 
4 

10 
881 

21 
19 

19 
9 

10 
10 

410 

9 
3 

680 
782 

73 
89J2 
1398 

76 
88 

57 
62 

79 

5 

6 
. 4 

3 

8.3
.3
.5

1
2.65
2.35

3  5
11

3 15
9  1

9
I

11
9  1
5 5  -

11
3
7
1
5

 .

 .

 .

 2 
1 
1 
2 
1 
1 
2 
2 
3 
3 
2 
3 
3 

> 
2 
2 
» 
1 
3 
2 

.

2 
5 
7 
2 

' 1 
1 
4 
2 
2 
4 
2 
3 
2 
5 
5 
2 
6 
5 
2 
2 

8 
7 
8 
7 
3 
5 . 
5 
5 
7 
9 
5 
6 
5 
3 
3 
7 
3 
4 
6 t 
6 

. 9 
4 
5 
4 
2 
6 
3 
4 
4 
9 
4 
6 
3 
4 
6 
7 
4 
4 
3 
6 



I . . tibl« \'J 

SOIL HE«VT HET*L Ptg*
11-10-82 

4 of 

LOCATION Kef. f 

IIE*VT HCTiL COHCEHTMTIOH  TfH 

1/3b 2/*s
. 

 8/llg 10/3a
Depth 

 Ft. OJor
PIIT3ICAL t l U R A C T E R I S T I  C 

 Color Don Tei Sub TCI 
i 

;

*

7-2 
• 

T-3 
T-4 

H 

T-5 
T-7 
T-8 
;tP 

H 

T-10 
• 

T-ll 
T-12 
• 

T-13 
T-I4 
• 

 T-15 
T-16 

W 

T-17 
• 

• 

T-18 
T-19 
T-20 
T-?2 
T-2) 
T-24 
T-?5 
T-26 
T-27 
T-28 
T-29 

• 

. 7363100 
1412 

• 1416. 
1417 
1414 
1419 
1509 
1507 
1504 . 
1505 
1501 
1503 
1502 
1508 ..__. 
1506 
1511 
1512
1518 
151* 
1510 

•1519 
1525
1526 
1528 
1527 
1532 
1531

• 1601 
1611 
1613 
1617 
1622
1624
1626
1609 
1615 

2 

3 

3 

3 
7 
3 

14 
. 20 

4 
12 

3 
5 
2 
2 
* 

5 
4 
3 

4 

6 
45 

3 

4 
5 
5 
5 

2 
5 
6 

199 
5 
5 
4 
5 
5 

51 
22 
22 

29 
366 
25 
5 

28 
22 

4 4 4 4  4 
15*81 

180 
218 

15 
10 

145455 
20 

2*8 
12121 

9< 
15 

101 
10 
5 

10 
10 
10 

186 
179 
260 
149 

49 
29 

21*3 . 469' 
?7 7071 

255 7041 
2913 26699 

72 417 
733 «57 

5 20 
57 3 
59 Q6JD. 
39 25. 

505 227 
162 396 

21 15 
1485 30 

12 30 
10 

172 136 
5 10 

32 59 
44 253 
15 

158 1881 
840 10400
302 1832 

36 1959 
1100 10800 

157 618 
41 75 
26 290 
14 109 

2165 268 
142 2189 
59 1961 

. 26 186 
922 2353 
294 98 

20 
15 
10 
17 
9 

40 
5 

20 
30 
10 
15 
15 
9 

10 
9 

20 

15 
15 
6 

30 
9 

295 
21 
10 
2 
9 

18 
15 
36 

324 
500 
24 
15 
9 

23 
45 
7 

82 

5 

10 
2 

2 
u 

2 
7 

61 
12 
5 

59 

5 
6 
4 
2 

3 
10 

36 
35 
56 
29 
IS 
25 

10 
20 
30 
20 

25 
40 

25 
55 
30 
62 
30 

55 
64 
21 
30 
49 
52 

4490 
3162 

342 
.11165 

282 
2178 

30 
5 

113 
50 

374 
2840 

280 
113 

40 
34 

11111 
50 

198 

59 
188 
190 

1733 
2784 
2300 

70 
25 

1800 
«257 

144330 
465 
225 
134 

3725 
2549 

673 
1242 
265 

1282 
49 

337 

50 
50 

202 
132 
50

! 
•  3 

i 

5 

2200 
337 
515 

2100 

400 
525 
103 
129 
98 

103 
98 

' 

61 
69 
61 
61 

7 
33 
3 
5 
8 
6 

10 
9 
5 
5 
5 
4 
9 
4 
7 

32 

68 
60 
62 
26 
58 

7 
16 

4 

10 
23 
15 
62 
58 

2755 
8081 
1531 
1748 
204 

138& 
7 
4 

23 
7 

10 
8 
7 

' 7 
10 
8 
3 
4 
5 

50 
743 

1100 
238 

1856 
. 950 

25 
15 

11000' 
9 

24227 
139 

3 
186 
93 

5882 

8 
.4 

34 ' 
3 
1 

15 

1 
.1 

1 

16 
2 
2 
1 
4 
4 

1 

1 

4 

87 

2 

3 

15 
5 

2 
5 

16 
2 

8 

1.5 
• 5.51 

3 
.5 

4.5 
2 
4.5 

' 3 
3.5 
4.5 
ink. 

10 
Uhk. 
2 
4.5 
2.5 
4.0 
5 
3 
1 
tnk. 
3 
3-5 

unk. 
7.5 

unk. 
unk. 
8.5 
3.5 
4.15 
2.0 
2 
4 
2 
3 
4 

. . 

• 

2 
3 
3 
2 
3 
3 
3 
3 
2 
1 
2 
1 
3
l • 
1 
1 
1 
2 
1 • 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 

5 
5 
7 
4 
7 
3 
4 
2 
6 
5 
5 
2 
3 
2 
1 
6 
2 
4 
2 
3 
2 
3 
5 
7 
3 
5 
6 
2 
3 
3 
5 
5 
5 
7 
3 
2 

9 
8 
3 
3 
7 
3 
5 
6 
6 
6 
8 
9 
9 
5 
5 
5 
-
2 
-
9 
5 
3 
4 
9 
3 
9 
8 

10 
8 
8 
6 
R 
6 
6 
8 
6 

.

.

9 
7 
9 
1 
1 
3 
5 
4 
2 
2 
8 
8 
8 
4 
2 
5 
8 
5 
8 
5 
4 
9 
1 
6 
9 
1 
9 
7 
9 
9 
9 
9 
9 
9 
9 
7 



Table It • 
SOIL IIEAVT HETAI. ANALYSIS 

P»|« 5 of 6 
U-10-82 

HEAVY METAL CONCEHTHATIOM -

Daplh PHYSICAL CHARACTERISTIC 
J.OCAT10H >«f. I 4/Cd 5/Cr 6/Oi 7/fb 9/M1 11/Ag 12/TL 13/ln 16/Ba l/3b 2/>3 8/Hg JO/So Ft. Wor Color Den Tt» Siti Tei 

T-30 73631606 16 990 89109 9 10 50 4554 10 11 16337 594 10 2 1 4 3 . 4 

T-31 73631608 6 110 78 320 205 2 38 1700 280 6 175 1 7 2.5 1 5 5 9 
• 

T-32 
1604. 
1628 

6
4
 12 
 64 

35 
168 

5)00 
376 

35 
18 

5 
3 

60 
25 

2950 
1 198 

400 
257 

35 
5 

2050 
129 

1 
2 2 

4 
2 

1 
1 

3 
2 

8 
6 

9 
9 

T-33 1631 4 20 647 3088 15 5 20 1520 98 50 67 2 4 2 1 4 8 9 
T-35 1718 3 1111 45 93 13 359 5 21 1.5 3 2 6 8 
T-36 1717 2 99 14 15 9 16 114 2 a 2 • 3 2 6 8 
T-38 1632 20 8 2970 14851 18 79 30 6713 297 49 594 1 3 1.5 1 5 5 9 
T-40 
T-42 

1625 
1721 

26 105 
5 

2500 
37 

11000 
. 176 

35 
3 

50 35 7700 
29 

1700. 45 
4 

5200 
157 

2 
1 3 

3 
1 
2 

7 
6 

6 
6 

9 
5 

T-13 1722 10 34t 2424 4646 18 32 28 3838 1010 45 404 2 4 .5 1 5 3 4 
T-45 
• 

1724 
1726

16
a
 16000 

5 
830 

2062 
2600 
5979 

62 
9 

8 
15 

25 
26 

29500 
3814 

720 
742 

23 
26 

a 
928 

6 
1 4 

5.2 
9 

2 
1 

2 
5 

6 
7 

. 9 
9 

T-46 1725 3 396 11 20 9 34 272 4 7 1.15 3 2 6 . 10 
T-47 1727 4 65 310 3100 IS 20 1520 330 35 250 3 3.6 3 2 6 9 
T-48 1732 2 1010 121 30 9 435 101 5 13 1 4 2 2 6 7 
T-50 1733 4 1485 12475 5 72 20 2495 2178 40 40 1 2 1 1 5 9 9 
T-57 1810 2 13000 59 3100 15 5 430. 100 17 1450 1 24 2.75 2 2 5 3 
T-59 1813 1750 14 14 10 170 4 8 , 2 3 2 7 8 
T-60 1812 4 4902 75 88 10 20 11275 490 9 59 1 .8 3 2 7 8 
T-63 1815 2 37 28 888 27 4 28 67 41 1633 13 20 1 1 3 7 9 
• 

T-64 
1818 
1820 

1)
13

 . 


1414 
1531 

22222 
26531 

12 
14 

96 
101 

34 
28 

8564 
6735 

4444 
' 5612 

91 
102 

5556 
7959 

4 2.55 
.4 

1 
1 

5 
5 

7 
7 

9 
9 

T-65 1816 5 1287 23762 14 116 41 1089 3762 109 1485 2 .3 1 5 7 9 
T-70 1827 10 97 1900 5100 26 22 41 1900 700 190 1400 6 9 2.5 1 5 7 9 
T-73 1905 7 9 11 16 37 2 3 .7 1 3 6 4 
• 1901 4 8 13 16 4 3 1 1 7 6 5 

T-75 190J 2 58 82 5 55 15 129 . 65 8 5 2.0 1 4 9 1 
T-79 1907 2 12 19 18 Ife 24 4 5 1.5 1 6 9 ' 1 
T-81 1909 21 18 10 29 15 51 5 7 • .75 1 5 9 1 
T-8J 1911 41 41 10 46 20 51 37 8 • 11 . 1-5 1 5 9 1 
T-04 1913. 4 7 83 360 14 4 41 33 66 54 200 . 1 1 7 8 9 
T-85 1915 3 75 314 1576 12 6 23 350 365 33 675 4 5 2 1 5 8 9 
• 1916 4 653 158 16 2 41 9 37 40 594 5.5 2 3 9 8 

T-B6 1918 •3 100 1300 2600 14 7 20 390 550 47. 1100 5 1.5 1 5 6 9 
T-87 1920 2 745 13725 16 10 54 529 3137 88 588 2 1.5 1 5 9 9 
T-B8 1919 6 444 11111 12 13 34 1212 1515 68 778 3 2.25 1 5 9 9 
T-fl9 1923 4 198 28713 1980 24 7 20 1584 1287 27 941 5 5 2.7 3 2 9 9 
• 1922 4 82 1364 7475 29 9 34 556 323 455 1414 192 5 7.2 3 3 3 8 
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Table 1 » * 
SOIL MEAVT HETAL ANALT3IS Page 6 oS 

11-10-82 
'. I IEAVT METAL CONCENTRATION - PPM 

LOCATION

T-91
 
T-93
 
T-9*
 
T-95
 
• 
•
 

T-96
 
T-98
 
T-100
 
T-101
 
T-102
 
T-103
 
T-IO*
 

' T-105
 
T-106
 
T-107
 

^3T-106
 
T-110
 
•
 

T-lll
 
T-112
 
• 

T-113
 
•
 

T-ll* 
• 

 K e f . I 3/D* */Cd 

,192*
 
1930
 
1929 3
 
1926 2.
 
1927 3
 
1926 3
 
2016
 
2020
 
202*,
 
2023
2022
 
2025
 
2031
 
2032 3
 

73632033
 
2118 • 9
 
2117
 
2116 B
 
211*
 
2112 5
 
2113
 

• 2110 5
 
2111 2
 
2108 3
 
2109 1*
 
2107
 
2106 3
 

5/Cr 

1* 

2176
 
303
 

13
 
9*9
 

12
 

10
 
17
 

1560
 
39
 
17
 

26
 
18
 
10
 

3*7
 
2300
 
«3*3
 

7
 
7
 

21
 

6/Cu 

599
 
108
 

1287
 
93
 

62*
 
152
 
131
 

* 
17
 

11
 
19
 

• 8
 
1000
 

22
 
2500
 

*e 
1*00
 

32
 
11
 
4
 

109
 
85
 

1313
 
*BO
 

*0
 
290
 

J/Pb 

1692
 

218
 
1313
 
•1*9 
*2* 

1500
 
567
 
550
 
810
 
L10
 

*12
 
*80
 

6768
 
160
 
55
 

9/Hl 

29
 
9
 

29
 
22
 
19
 
19
 
12
 
9
 

19
 

1*
 
21
 

16
 
20
 
1*
 

* 
7
 

22
 
36
 
6
 
8
 
9
 

2*
 
2t
 
17
 
36
 

11/Ag 

3
 

2
 
2
 
6
 

7
 
7
 

31
 

16
 
.
 
5
 

12
 

.6
 

12/TL 

*8
 
13
 
3*
 
27
 
*I
 
27
 
13
 

13
 

20
 

52
 

10
 
13
 
20
 
20
 

31
 

13/Zn 16/Ba 1/3U 2/As	 6/Hg 

92 119 2*9 796 2
 
30
 * 

525 178 31 7«3
 
*1* 162 253 727 5
 

12 1*9 «3 12 .
 
1111 35* 2* 101
 

11 5 6
 
10 7 7
 
26 23 11 7
 

20 23 9 8
 
33 23 1* 12
 

51 11 3 •
 
620 150 15 190 .
 

35 37 8 • 11
 
2200 670 27 290
 

78 10 639
 
2*00 170 16 120
 
•120 - 12 500
 

1*	 200 1* 5
 
5 23 «
 

703 1606 23 ' *8
 
300 210 8 75
 
778 707 303 1*1*1 111
 

1300 32 17000
 
*6 23 7 12
 
89 120 11 2*00 3
 

Depth MUSICAL C I l A M C T t R I S T I C 
10/Sa Fl. OJor Color Dcra Ttj 5t ti lei 

6 3	 3 .8 9
 

1	 2.5 6 5 *
 
2 6 5 5
 

8	 .65 3 5 3
 
.75 6 5 *
 

3	 .1 5 6 *
 
7 5 ' 3
 

.5	 6 5 *
 
7 5
 2
 

. 6 5 9
 
i 6 5 2
 

.1	 6 5
 
3.05	 2 5 

*
B 

3.5	 2 . 9 7

* 2	 1 9' 3
 
*	 5 6 9
<*-*=\ 6 * 2 6 9
 

2 5 * 9
 
6 1 6 5 9
 

' unk. 3 3 9
 
0 3 6 *
 
unk. . 5 6 3
* unk.	 3 5 V
 

14	 1.5 6 5 
*
7
 

*.5 6 3 9
 
7 1	 2 3 9
 
5 1.5	 3 6 9
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3  ' ' 
Table 1.4 BOIL HEAVY METAL CONCENnWrlON (OLD DATA) Paqe 1 of 2 

January 24, 19m 

Heavy Metal Concentration  Pftl 

Location Reference! 3De 4/d 5/Cr « AM 7/Pb 9/NI 11/Aq 12/Tl 13/Zn 16/Na 1/Sb 2/As B/»q 10/S«
Depth. Fliyslcol Characteristics 

 it. Odor Color DonTex Sii)Tcx 

JA3ZI 
• 

00 1 00000 
-loonio 

3 
19 • 

210 
16 

64
57 

' 2 1 10 7 3 

J/SZ5 200000. 11 14000 270 0 
* 200010 IB 14000 1700 . 1300 2600 
• 200020 12 15 160 
• 2000 JO 14 15 210 

J/C3
• 

300000 
«00000 

450 
BI  O 630 

2100 
3200 4300

4 0  
 100 

0 2 0  5 7 3 

JA;z2« 
• 

500000 
500010 
500020 

360 
64 
6 

4200 1100 
5800 

15 

20000 ' 7  5
160 

13 

6 0 1  0 7 8 

j/t;z4 
JAJzl

• 

600000 
700000 .• 
700010 

15 
64 

2 
230 

070 
860 
120 

4 9
6 2  
6 5
25 

0 4 0  
7 0  

6 
4 

7
7

 3 
0 

J/D 
J/E 

800000 
900000 

650 
310 

440 
370 

1 0  
29

0
 0

 0 0  
0

5 
 10 

10
3
 J ' 

3 
J/0-9A 1000000 2 55 S 
J/B-2 1100000' 3 . 1600 69 
J/O-J
J/n-5 
J/B-6 
0-1-1 

12UOOOO 
1 300000 
1400000 
2400000 

16 
\ 

12 
270 340 

3000 
470 
470 

55 
74 
42 
70 0. 

D-l-2 2500000 270 1400 160 0. 
D-2-1 2600000 340 610 230 0. 
0-2-2 2700000 510 ISO 7 0. 
0-3-1 ' 2800000 0 0 10 0. 
0-3-2 2900000 30 290 72 1.0 

It 13 assimcd analytical data met basic laboratory quality 
assurance checks and Is acceptable. 



T.
 

Location 

BE 925 
DE 925A 
DE 925A 
HE 92GA 
BE 927 
BE 927A 
DE 920 
DE 92BA 
DE 920A 
DE 92BA 
DE 929 
DE 929 
DE 929A 

. BE 929A 
BE 929A 

Referenca 1 30» 

3100000 
3200000 
3300000 
3100000 
3500000 
3600000 
3700000 
3000000 
3900000 
4000000 
4100000 ' 
4200000 
4300000 
4100000 
4500000 

4/Cd 

1 
1 
2 
2 
1 
1 
2 

155 
. 5 
IS 
3 
2 
3 
3 
4 

HEAVY METAL CCNCENmATIOM - PHI 

5/Cr 6/Cu 7/Pb 9 /Hi 11/Aq 12A1 13/Zn 16/Da 1/Sb 

10 5 0 IB 
17 10 17 
38 16 45 
33 29 47 
9 52 9 
7 92 28 

605 353 59 
2917 2059 32 2 
1429 1064 129 . 
2691 865 132 
1477 79 79 

552 136 30 
1853 625 63 
2466 272 134 
1586 1254 62 

2/M e/in io/e« 

14 4 
17 6 
15 10 
20 10 
10 2 
12 3 

104 10 
'1608 8 112 

246 19 
266 31 
283 17 

47 9 
194 19 
164 27 
290 19 

Page 2 of 2 . 
January 24, 1903 

Depth. litys leal Qiaracterlstlcs 
Ft, Orlor Color DomTex SirfjTex 

.3 
99.99 
1.5 
1.0 
3.0 

99.99 
3.0 

•3.0 
3.0 
2.5 

99.99 
1.0 
1.5 
2.0 
1.0. 



Appendix 4 

Woburn (Industriplcx) Monitor Well Analyses 
(from • Industriplex NPL Site Administrative 

Record V 1-12, June 24, 1988) 



• Pag« 1 or 2 

March 11, 1983 • 

' TABLE 7.1 MONITOR WELL AHILY313 • 

Location 
Heavy 
Bef. 1 

Helals
' A.(tn

 pll 
 Bef.l 

Conductivity
Ref.l nlto/cn

 Cyoitldc '
 Hef.l

 '
 ng/1 Hef.1' . •

 Organlo Pollutants 
 Compound /, fc/1 

1 

OV-1 ' 2925 .Cd-7
In -20 

 3222 6.0 3306 100 3009 H.D. 3029, 3115. 3135 • 

OV-U 2927 Cd-5
II 1-62 
Zn-100 

 3223 6.0 3309 600 3011 N.D. 3031.3117,3201 blafpenlafluorophenyl)
BE 13 

 plioaphln 31 

OU-2 2619 Zn-21 3215. 7.0 3301 100 2605 H.D. 2723,2601,2705 VO 22 
• VO 25 

vo 30 

15 
It
23 

. 

OU-3 2621 
.

Cd-6 3216 
 Zn-30 

7.0 3302 900 2807 H.D. 2527.2603.2707 VO 30 
BE 13 
AE 10 

23 
3* 
53 

OV-» 2625 3216 7.0 330* 700 2811 H.D. 2729.2607.2711 VO 30 23 

OW-5 2627 ls-200 3219 
CJ-5 
Zn-M 

7.0 3305 600 2613 2731.2609.2713 VO 3
VO 22 
VO 30 
OE 13 

' 10 
16 
26 
17 

OV-6 2631 Cd-6
Zn-56 

 3221 7.0 3307 300 2817 H.D. 2735/2613.2717 Carbon dliulfld* 
VO 22 
Tr Ichl oropropana 
Browooyolohviana 

90 
19 
90 
36 

OV-7 2933 Cd-5
Cu-23 
Pb-120 
Zn-51 

 3226 5.0 3312 300 3017 H.D. 3103.3123,3207 Oolanolo (old 
Nonanolo Aold 
BE 13 ' 

• 0 
M 

OU-6 2629' Cd-5
Zn-110 

 3220 7.0 3306 600 2615 H.D. 2733.2611,2715

'

.

 VO 22 
VO 25 

 vo 30 , 
Trl Doo.lrlena

 OE 13 
 Hltrlla 

19 
to 
11 

M 

OV-9 2623 *s-*20 3217 
Cd-5 
Zn-33 

9.0 3303 950 2809 M.D. 2605.2727.2709 Carbon
vo 3 
VO 22 

 dlsulftda . lofl 
10. 

17 



' ' ' ' ' ' - ' T 
V ' . '• i ' ' 

1
 t • 

Page 2 of 2 

3* 
, 

. 
March 11. 19H) 

TADI.E 7.1 MONITOR WKI.I. ANALYSIS 

Heavy Held* pit ' Conductivity Cyanlda Organlo Pollutants 
Location Ref. 1 /rt/I Ref. / Hof.f •l.o/c» Bof.l xg/l Ref.l Conpound /Lf.l\ 

' 

OV-10 2931 Cd-28 3225 6.0 3311 300 3015 N.D. 3101.3121.3205 
Cu-1000 1 * 
Zn-51 1 

OW-11 2929 Cd-5 322« 6.0 3310 800 3013 N.D. 3033,3119.3203 Trlohloropropane 66 
Cu-25 Dlohlorooyoloheian* 13 
Zn-57 Broaooyoloh*i>n« 26 
' Phthalat* 18 

" BE 13 63 
BE 29 23 

OW-12 3003 Cd-11 3229 7.0 3315 700 3023 ».D. 3109.3129.3213 Methyl -Butanolo Hold 121 
Cr-5* Denxaldehyd* 22 
Cu-32 Dlhydrotetretlne 102 

. NI-32 Benxena Aovtlo (old 1850 
i Zn-37 Dls 3ulfonyl Benzcn* • 651 

Ba-250 Sulfur 80S 
BE 39 15 

OV-1J ' 3001 In-«0 3228 7.0 33ft 1900 3021 N.D. 3107. 3127. 3211 Trlohloropropan* M 
Bla Sulfonyl Benien* 39 
Sulfur 233 

OW-U 2935 . Cu-« 3227 5.0 3313 1100 3019 *.t>. 3105.3125.3209 
n-Tt . 
Zn-58 

fag. 1 of 1 
Haroh 11. 1983 



Appendix 5 

Leachate Analyses (Industriplex) 
(from - Industriplex NPL Site Administrative 

Record V 1-12, June 24, 198S) 



r»9« 1 of 1 
T«bl« 7.2 ItACIUTE ANALYSIS March II, 1963 

P»L Conduotltllr Cy»ntJ* Org»rt>» follul»nli 
Locillon M e T . I MM I tf . l fta/em R*r.r Compound 

L-l Sb-200 2833 «.D. 2907.29 It.2920 »t 10 . I 860 
la-300 
Cd-7 

H.lhjrl phtnol
Btntolo laid :

 '
 .

 566 
 290 

rip«rldlnon« • • '62 
B«n««n« frepknolo laid •
Bli OuKonyl) Btnx«n«

 • 477 
 JO 

Sulfur . 221 

2823 Cd-6 2831 »•«>. 2905.2915.29U Bt 13 '5» 
ntit to 193 rb-(2 »0 22 29 

Zn-)6 VO 30 M 
Bi-MO 



Appendix 6 

EBASCO Central Area Sewer Composite Sample Results 
(from Final Supplemental RI, Appendix E-25) 



MRf 1-28 (OXf'O) 
CtKIMl ff((A 

sn« covosm swm waits 

HI SC-« 
BMSOO CBfeCO 

IWRWNKS (n/D 
AiiMiNjH 671 ev 
miincKf N) N) 
WMNIC N) N) 
B*IU1 44 JB 56 JB 
MRYUIU1 M) H) 
C/WIU1 M) H> 
oiciw 33.64* 36.94* 
ORCKIUl N) 281 
ami N) N) 
OOPPW IBB 1.6M 
IRON 2.S4I 8.694 
100 17 166 
nocsiw S.4M $.604 
WMVVCtt 2S4 858 
ftKQFY N) N) 
Niaa N) 369 
roiAssiui S.2M 18.1*4 
StlCNRM N) N) 
suva 114 

•
SODOM ».4M 4S*.«*4 
muni W M) 
WNCHtl K> M) 
JINC 139 636 
CY/MItX W N) 



CW/KICS (•«/!)

W.I1CW
2-an»0€
taw*

mtus

u-oiotocciwc
UlR/OlCHOtlHDC
IRIOtOROtnOC
I.^-OICHOWIXX
VIHn CHOtlK
atowoRn
ttTWUW CHOR1DI
SPTKM

SUll-YCLMlUS 

4-ivnm.moix

8i',[2-tnm>cxn)mn«un
on«cir. WMMU
oi-iwum mtwuit
Ditwn nmuMi
BimffNm rnnwATt
OlFf TMa nflHMATC
wnmHtw
2-nCIHTlNWHnMM
1.2-OtCHOCBOOOC
1.4-OKXCRGKWM

1«C t-78 
cnnp.v «w 

ccmsiH vmt amis 

sc-« sc« 
tnvco tiwco 

 9-M-B7 9-ft-e/ 

 MJ 1.IM 
R 291 

 ni 2B 
R R 
R < j 

 to n 
1 27 
1 U 

K) N) 
 M) H) 

 to 2 J 
R R 

 N> 14 

1 tO 

i to 

M 11 J 
 .» to 

R R 
j < 

a « 
R R 
w 4 

 N) .3 
 N) U 
 K) 1 



Appendix 7 

Chemical List from Woburn Chemical Works 
(from • Industriplcx NPL Site Administrative 

Record V 1-12, June 24, 1988) 



Table 1
 

CHEMICAL
 

Oil.of Vitriol
 

' i
 

Muriatic acid .
 

Salt Cake
 

Glauber Salt
 

Soda Ash
 

Tin crystals'
 

Blue Vitriol.
 

Source:


WOBURN CHEMICAL WORKS - CHEMICAL LIST 1853


OTHER NAME
 

cone, 'sulfuric acid
 

hydrochloric acid
 

impure sodium sulfate
 

sodium sulfate
 

tin chloride
 

copper sulfate
 

 American Chemical Industry!


FORMULA
 

HC1
 

Na2S04
 

Na2S04-lOH20
 

Na2C03
 

- 1863
 

USE
 

I
 
•textile, paper,
 
tanning, raw material
 

paper, tanning
 

paper, glass
 

dye, textiles
 

textiles
 

A History, Hayhes, Volume I, p. 186
 

MISC.
 



Appendix 8 

Chemical List from Merrimack Chemical Company 
(from •• Industriplex NPL Site Administrative 

Record V1-12, June 24, 19SS) 



Table 2.1 MERRIMAC CHEMICAL COMPANY - CHEMICAL LIST FEBRUARY, 1688
 

CHEMICAL
 

Alum
 

Silicate of soda •
 

Salt cake
 

Sulphate of soda
 
I
 

Glauber salts
 

Nitrate of soda
 

Nitric acid
 

Chloride of sulfur
 

Tin crystals
 

Oil of vitriol
 

Muriatic add
 

Sulphur
 

OTHER NAME
 

generally potassium
 
aluminum sulfate
 

sodium silicate
 

sodium sulfate
 

sodium sulfate
 

sodium sulfate
 

sodium nitrate
 

tin chloride
 

sulfuric acid
 

hydrochloric acid
 

sulfur
 

FORMULA
 

K2Al2(S04)4.
 
24H20
 

HN03
 

H2S
°4
 

HC1
 

USE
 

I
 
dyeing, tanning,
 
paper industry
 

egg preservation,
 
adhesive, plaster
 

tanning, paper
 

paper
 

paper, glass
 

for nitric acid
 
production
 

explosives
 

bleaching agent
 

dyeing
 

sulfuric acid
 
manufacture
 

MISC.
 

from alunite
 

production st.arted
 
1859
 

boiled with
 
sulfuric acid
 

Source: Sa'nborn Fire Insurance Map, February 1888
 



Table 2.2 MERRIMAC CHEMICAL COMPANY - CHEMICAL LIST 1894
 

CHEMICAL OTHER NAME FORMULA USE MISC. 

Bauxite aluminum ore Raw material 
for alum 

Nitrate of iron 

Pyrites iron ore FeS2 raw material 
for sulfuric acid 

Sulfuric acid H2S?4 

Alum. 
Silicate of soda 
Salt cake 
Sulfate of soda previously mentioned 

Nitrate of soda 
Nitric Acid 
Muriatic Acid 

Source:. EPA Files 



Table 2.3 MERRIMAC CHEMICAL COMPANY - CHEMICAL LIST 1899
 

CHEMICAL. OTHER NAME FORMULA USE MISC. 

Bisulfate of soda 
9 Intermediate in 

Hydrate of aluminum alum manufacture 

Chloride of aluminum Aluminum A1C13 
chloride 

Paint grinding 

Alum 
Sulfuric acid 
Sulfate of soda 
Bauxite previously mentioned 
Pyrites 
Muriatic acid 
Nitric acid 
Nitrate of iron 

Source: EPA Files 



Table 2.4 MERRIMAC CHEMICAL COMPANY - CHEMICAL LIST 1904
 

CHEMICAL OTHER NAME FORMULA USE MISC. 

Carbonizer aluminum chloride textile mills
'

 .started production 
• in 1890 

Acetate1 of soda . sodium acetate dyes in textile
mills

 Merrimac bought acetate 
 to make acetic acid and 

acetates for textile 
industry 

Acetic acid 

Hypo acid Na2s2°4 photographic 

Bisultite hydro sulfide NaSH paper making 

Carbonic acid H2C03 paper, tanning, 

Oil of vitriol 
Muriatic acid 
Nitrate of soda 
Glauber salts 
Tin crystals • • 
Alum 
Hydrate of aluminum 
Bauxite 
Pyrites' 

previously mentioned 

Source: Sanborn Fire Insurance Map May 1904 



Table 2.5 HERRI MAC .CHEMICAL COMPANY - CHEMICAL LIST. 1910
 

CHEMICAL OTHER NAME FORMULA USE MISC. 

Arsenate of lead Pb3(As04)2 Insecticide 
(Arsenite of lead) Ph (As02)2 

Sulphuric acid 
Bisulfide 
Hypo acid 
Carbonic acid 
Alum 
Hydrates 
Bauxite previously mentioned 
Pyrites 
Tin crystals 
Muriatic acid 
Glauber salts ' 
Acetic acid 
Acetate of soda 
Nitric acid 
Nitrate of soda 

Source: Sanborn Fire Insurance Map, June 1910 



i >
 

Table 2.6.1
 

CHEMICAL
 

Acetate of lime
 

H acid
 

'i
 

Naphahalene 

Litharge 

Nitre • 

*
 

Cppper sulfate
 

Mercol.Paint
 
manufacture
 

Sulfuric acid
 
Muriatic acid
 
Pyrites
 
Bauxite
 
Hydrate
 
Alum
 
Alumina
 
Arsenate of lead
 
Glaubers salt
 
Acetic acid
 
Acetate of soda
 
Bisulfite
 
Carbonic acid
 
Sulphur
 
Nitric acid
 

MERRIMAC CHEMICAL COMPANY - CMEMrCAL LIST 1918
 

OTHER NAME	 FORMULA USE MISC.
 

dye ' naphthalene derivative
 
•	 production moved to
 
Everett by 1926
 

produce H acid
 

lead monoxide
 

potassium nitrate nitric acid'
 
or sodium nitrate production
 

CuS04
 

alkyl aryl sulfinate
 
paint
 

previously mentioned
 

Source: Sanborn Fire Insurance Map, May 1918
 



Table 2.7
 

CHEMICAL
 

Merclor
 

Alum
 
Hydrate
 
Iron sulphate
 
Bisulphite
 

. Pyrites
 
Nitre
 
Nitric acid
 
Paint manufacturing
 
Glauber salt
 
Salt cake
 
Nitric acid
 
Muriatic acid
 
Sulfuric acid ' •
 
Sulfur
 
Nitrate
 
Hydro acid
 
Acetic acid
 
Acetate of lime
 

MERRIMAC CHEMICAL COMPANY CHEMICAL LIST May 1926
 

OTHER NAME FORMULA USE MISC.
 

sodium hypochlorite NaOCl bleaching for
 
. textiles and
 
paper
 

previously mentioned
 

Source: 1926 Sanborn Fire Insurance Mdp
 



Appendix 9 

Chemical List from New England Manufacturing 
(from • Industriplex NPL Site Administrative 

Record V 1-12, June 24, 19SS) 



( -s 
if.
 

A
 
Table 2.6.2 NEW ENGLAND MANUFACTURING CHEMICAL LIST, May 1918
 

CHEMICAL OTHER NAME
 

.Phenol
 

Benzol' Benzene
 

Picric acid
 

Toluene
 

Source: 1918 5*anbom Fire Insurance Hap
 

USE
 

intermediate
 

explosives, intermediate,
 
misc.
 

explosives
 

explosives
 



Appendix 10 

Chemical List from Stauffer Chemical Co. 
(from - Industriplex NPL Site Administrative 

Record V 1-12, June 24, 19SS) 



• . • ' • . Table 3 ' - 3TM1FFER ClltHlCUL COHrm 
Chew toil List - October 1966 

Taken frow Ootober 1966 aionlhly Inventory and believed'to represent, with Minor 
eiceptlons, chemicals used fron 193* -.1969 by Stauffer on site. 

OCTOBER 
USAGE 

CHEMICAL OTIIEH M»HE FOBHULU -Ib-

Albone . llydroiide perotlde	 Clue trealnent 
Refrigerant Anhydrous ammonia 

Caustic soda - Flake ' Sod 1 in hydreilde . HaOII Hide treatment * 
Caustic soda - Liquid 50-3-1 Sodium hydroxide NaOH Hide treatment . 

Odor	 control Chloride of line 
Clue	 treatJient Defoamer-Hopco HZH 
Clue treatment -Nopco 1719* 
Clue	 treatment Cpon resin 
Clue treatment Epson salt 

Eicelslor Wood shavings CooVlng kettle filter 

Filter aid - Cellte 0535 Dlatomaceous earth Filtration 
Cum arable Clue treatment 

> Air conditioning llygrol 
Unslaked line CaO • Hide treatment Lime 

Ca(OH)2 Hide treatment Line slurry - Dry basis 
Hagneslte( Magnesium carbonate Hide treatment 
Hurlatlo aold Hydrochloric aold HC1 Hide treatment 

Had Utilities/Safety Rock sail 
5»ntobrlte;Dow »G"j Sodlm pentaohloro Water/glue 

phenata disinfectant Chlorophene 665 
Seakem Sea weed eitraot Glue treatment 700 

Soda ash 'Sodium carbonate Hide treatment i • 37.100 
Clue	 treatment 7.850 Sodium perborate 
Clue	 treatment 0Sugar, granulated 
Hide treatment 68.060 Sulphur dloilde . ' 
Hide	 treatment 591.250 Sulphuric »cld 

Tmol-SH Sodium'salt of dipt hi Clue treatment 0 

lene sul Tonic aold • 
Washing 300 TrI-aodlui phosphate 

Trlethylene gljcol Utilities 0 
Clue treatment 0Zlna	 Hjrdrosulphlt* 

zffso. Water/glue disinfectant 12.250. Zinc	 Sulphate 

Definition of Use
 

1.	 Hide treatment - Chemicals used to prepare raw hides and any chrome tanned leather for glue cooking;
 
and recover and purify grease.
 

2.	 .Glue treatment - Chemicals used to brighten, increase viscosity, etc. of finished glue.
 
3. ' Water/glue disinfectant - Glue solutions provided almost an ideal media for bacterial growth vhich
 

degraded or sometimes destroyed glue'being processed.. Bactericides (Zinc sulfate, Santobrite, Dow 'G',
 
etc. were added to clean and disinfect glue pipelines, tanks, equipment, etc.
 

A. Refrigerant, Odor Control, Air Conditioning, etc.	 T as stated. :
 



Appendix 11 

Typical Analysis of Stauffer Chemical Waste 
(from - Induslriplex NPL Site Administrative 

Record V 1-12, June 24, 19SS) 



i

- A
 
Table 4- TYPICAL ANALYSIS OF STAUFFER WASTE
 

Taken from 9/6/62 analysis by Rohm and Haas
 

Residue remaining after cooking glue from hide pieces
 

Contains
 
 . .
 

• 1. Water 60 - 75* '
 

2. Residual glue in solution 3% concentration
 

3. Zinc sulfate. Small amount also Santobrite
 
) • .
 

4. Grease.* Varies 'from very small to large amount
 

a. Grease consists of varying amounts of:
 

1. Olein
 
2. Oleic Acid
 
3. Stearin . '
 
4. Stearic Acid
 
5. Palmitin
 
6. Palmitic Acid . .
 

* ,'/*"* • • • • • •  • 7. Calcium soaps of the above
 

" '• " 5. Some residue contains chromium largely as either chrome leather or
 
insoluble Cr (OH),
 

«
 

6. Calcium sulfate
 

• .7. Small amounts of Fe+++, Mg*4, Cl~, 503"-, Al"1"*"*", C02» etc. in solution
 

8. Keratin: hair and wool
 

9. pH varies from around 6 to 8
 
' _. '
 

10. Insolub'l'a proteins present in animal skins, i.e., non-collagen proteins
 

r
 



Appendix 12 

Locations of Potential Sources of Groundwater Contamination 
(from - Industriplcx NPL Site Administrative 

Record V 7-72, June 24, 1988) 
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Fl-8010-03
 

KEY: FIGURE 2
 

Potential Source of Contamination
 

Number
 

1. '
 

2.
 

3.
 

4.
 

5.
 

6.
 

7.
 

8.
 

9.
 

10.
 

11.
 

12.
 

13.
 

15.
 

16.
 

17.
 

18.
 

19.
 

20.
 

21.


Leaching

of Surface


Site Name Deposits


Ritter Trucking Company, Inc.
 

E. C. Whitney & Sons
 

New England Pigments and Resins X


Woburn Steel Drum
 

MDC Septage Receiving Station
 

Raffi and Swanson, Inc. X


01 in Chemical Group, Wilmington Plant X
 

Polyvinyl Chemicals Industries X
 

John J. Riley Company X


Murphy's Waste Oil Service
 

Whitney Barrel Company
 

Aberjona Auto Parts, Inc.
 

Tanners Degress ing X


Former City of Woburn Sanitary Landfill X
 

Present Location of Hide Piles X
 

Chromium Lagoon X
 

Former Location of Hide Piles X
 

Arsenic Pits X
 

Arsenic Trioxide Drums (now removed) X
 

Unlabelled Barrels and Drums along unpc ived
 
road; possible area of midnight dumping, x
 

 Atlantic Gelatin x
 

- 4 

 Exfiltration
 
 from
 

 Sewers
 

x
 

x
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 



STUDY\ 
AREA \ 

Figure 2: Locations of Potential fl 
Sources of Groundwater Contamination. > 



Appendix 13 

Sources of Pollution (partial) Along the Abcrjona River 
Summer (1970) 

(from FX. Defo ~ (1970) Tufts University Thesis 



3

TABLE I
 

SOURCES OF POLLUTION ALONG	 THE ABERJONA RIVER EXAMINED DURING SUMMER
 

No. Source	 Pollutants Flow
 Pollution
 
Abated
 

Walter and Bills Inc. Caustic Rinse Water Nil No
 
Winchester
 

General Foods-Atlantic Thermal Variable Yes
 
Gelatin-Woburn
 

 Anderson Foreign Motors
 
Building 05-Woburn Soap, oil and grease Variable Yes
 

Brodie Industial Trucks, Soap and oil Variable No
 
Inc.-Woburn
 

Stauffer Chemicals- Abandoned filled Intermittent No
 
Mark Phillip Trust- chemical pits
 
Owner (abandoned Intermittent leaching
 
chemical pits and into drainage
 
lagoons) Some
 

Woburn Dump-Woburn	 Dump drainage Variable No
 
containing assimi
lative organics and
 
fecal bacteria
 

1970*
 

Comments
 

Firm awaiting
 
permission to tie
 
into sewerage
 

Sweetwater Brook is
 
monitored 24 hours
 
by TV.
 

Operation moved to
 
main shops
 

Firm awaiting city
 
approval of oil traj
 

Method of disposal
 
of pit contents to
 
be determined and
 
approved by Divisior
 
and MDPH
 

Landfill needs
 
attention to lessen
 
pollution to drain
age into Michawum
 
Lake
 



Whitney Barrel Company-

Wilmington
 

NationalPolychemicals-

Wilmington
 

10 International Minerals-

Woburn
 

11 International Salt Co.
 
Wilmington
 

12 J. 0. Whitin Co.
Winchester
 

*	 Taken from report by Robert
 
in Bibliography)
 

Spillage and drainage Nil Yes Owner will provide 
better storage 
procedures 

Salts, acids, amines, Considerable No Discharge will 
oil, grease terminate during 

Spring 1971 

Fertilizer piles Nil No Owner will remove 
and bags-drainage piles from near 
is intermittent small pond 

Salt Piles Runoff No Future surveillance 
will determine 
action 

Thermal condensate 168 gpm No Writer will meet 
with plant engineer 
to reduce temp, of 
effluent
 

Cady of the Division of Water Pollution Control (See reference 3
 



Appendix 14 

List of Confirmed Disposal Sites and Locations to be 
Investigated for Woburn 

(from DEQE, January 15, 1989) 



: HAS - 1U 

Town
 

WILMINGTON
 

UtNCKENDON
 

VIMCHENDON
 

UINCHEMDOM
 

UINCHENDON
 

WINCHENDOM
 

VIHCHEKDOH
 

UINCHENDON
 

UIHCHENDON
 

UINCHENDON
 

VINCHENDON
 

UIHCHESTER
 

WINCHESTER
 

WINCHESTER
 

WINCHESTER
 

WINCHESTER
 

WINCHESTER
 

WINCHESTER
 

'WINTHROP
 

VOBURN
 

UOBURN
 

W08URM
 

UOBURN
 

VOBURN
 

Site
 
Number
 

3-W72
 

2-0324
 

2-0167
 

2-0418
 

2-0419
 

2-0421
 

2-0331
 

2-0367
 

2-0217
 

2-0264
 

2-0166
 

3-0873
 

3-0114
 

3-0115
 

3-0667
 

3-1730
 

3-0906
 

3-0917
 

3-1283
 

3-1146
 

3-1737
 

3-0473
 

3-1512
 

3-0474
 

H A S T E R I N D E X 

Name
 

WILMINGTON HIGH SCHOOL
 

GALE CHEVROLET-BUICK INC.
 

MOBIL CAS STATION 2
 

NORTHEAST CAS/SAHAGEN
 

NORTHEAST GAS/SAHAGEN
 

NORTHEAST GAS/SAHAGEN
 

SPEEDWAY PETROLEUM
 

SUN CITY AUTO SALES
 

SURE OIL/OLD COLONY NO. 6
 

TANK FARM
 

WINCHENDON LANDFILL
 

EXXOH STATION
 

FORMER GAS STATION
 

FORMER J.O. UHITTEN CO.
 

GEOTECHNICAL ENGINEERS
 

LOCATELLI'S WNCH.RLTY TRST
 

PROPERTY
 

ULTIMAR PETROLEUM STATION
 

DEER ISLAND TREATMENT PLT
 

ABERJONA AUTO PARTS
 

ATLANTIC GELATIN
 

BLOX/BRUSSARD
 

CITGO STATION
 

DUNDEE PARK
 

O F A L L S I T E S 

January 15, 19B9 

Address
 

CHURCH ST.
 

67 CENTRAL ST.
 

234 SPRING ST.
 

LINCOLN AV£.
 

SCHOOL ST.
 

33-35 RAILROAD AVE.
 

246 SCHOOL ST.
 

131 SPRING ST.
 

230 WEST CENTRAL ST.
 

LINCOLN RD.
 

637 RIVER ST.
 

5&6 KAIH ST.
 

611 MAIN ST.
 

134 CROSS ST.
 

1017 MAIN ST.
 

12 THOMPSON ST.
 

HILL ST I ROCK AVE.
 

135 SWANTON ST.
 

DEER ISLAND
 

278 SALEM ST.
 

HILL ST.
 

100 ASHBURTOM AVE.
 

505 MAIN ST.
 

NEW	 BOSTON ST.
 

A N D L O C A T I O N S 

New
 
to
 

Currently Listed On Page Book
 

CONFIRMED
 

L. T.B.I.
 

L. T.B.I.
 

L. T.B.I.
 

L. T.B.I.
 

L. T.B.I.
 

CONFIRMED
 

L. T.B.I.
 

. CONFIRMED
 

.	 L. T.B.I.
 

REMEDIAL .
 

L. T.B.I.
 

CONFIRMED
 

CONFIRMED
 

L. T.B.I.
 

CONFIRMED
 

L. T.B.I.
 

L. T.B.I.
 

CONFIRMED
 

L. T.B.I.
 

L. T.B.I.
 

CONFIRMED
 

L. T.B.I.
 

L. T.B.I.
 

CON
 

LTB
 

LTB
 

LTB
 

LTB
 

LTB
 

CON
 

LTB
 

CON
 

LTB
 

REM
 

LTB
 

CON
 

CON
 

LTB
 

CON
 

LTB
 

LTB
 

CON
 

LTB
 

LTB
 

CON
 

LTB
 

LTB
 

• 99
 

• 57
 

-	 57
 

-	 57
 

• 57
 

-	 57
 

• 99
 

-	 57
 

-	 99
 

-	 57 Yes
 

-	 13
 

-	 57
 

-	 99
 

-	 99
 

-	 57
 

-	 99
 

-	 57
 

-	 58
 

-	 99
 

• 58
 

- 58
 

' 99
 

-	 58
 

-	 58
 



1 
P»9e: MAS -112 

M A S T E  R 1 M D E X O F A L L S I T E S A N D L O C A T I O N S 

January 15, 1989 

Site to
 
Town Number Name Address Currently Listed On Pege Boik
 

WOBURN 3-1667 FORMER ACE DISPOSAL SERVICES 22 N. MAPLE ST. L. T.B.I. LTB • 58 Yej
 

WOBURN 3-1932 FORMER EXXON 300 CAMBRIDGE ST. L. T.B.I. LTB - 58 rej
 

WOBURN 3-0475 FORMER OIL DEPOT 50 STURG1S ST. CONFIRMED CON -100
 

WOBURN 3-0476 FORMER TANNERY 60 SOUTH BEDFORD ST. CONFIRMED CON -100
 

WOBURN 3-0671 GLOBE TICKET CO. 166 NEW BOSTON ST. L. T.B.I. LTB - 58
 

WOBURN 3-0151 GORCHEV PHOTO 11 CABOT RD. L. T.B.I. LTB - 58
 

WOBURM 3-0854 HILLTOP CONSTRUCTION 124 DRAGON COURT CONFIRMED CON -100
 

WOBURM 3-1734 INDEPENDENT TALLOW CO, INC 39 CEDAR ST. L. T.B.I. LTB - 58
 

WOBURM 3-1731 INDUSTRI-PLEX 128 COMMERCE I ATLANTIC CONFIRMED CON -100
 

WOBURN 3-0507 INDUSTRIAL BUILDING 171 MERR1MAC ST. L. T.B.I. LTB - 58
 

WOBURN 3-1966 INDUSTRIAL SITE 225 WILDWOOO AVE. L. T.B.I. LTB • 58 Yes
 

WOBURN 3-0482 JOHN J. RILEY CO. /BEATRICE 228 SALEM ST. L. T.B.I. LTB - 58
 

WOBURH 3-1890 LOT 2A 007 UNDERCOVER WAY L. T.B.I. LTB - 58 Yes
 

WOBURM 3-1735 MBTA PROPERTY M1SHAUUM RD. REMEDIAL REM - 13
 

WOBURN 3-0461 MCLEAN TRUCKING SITE 85 CEDAR ST. CONFIRMED CON -100
 

WOBURN 3-0488 M1CKIEHZI CONSTRUCTION 11 SIXTH RD. L. T.B.I. LTB • 58
 

WOBURN 3-1881 MOBIL SERVICE STATION 4 FEDERAL ST. L. T.B.I. LTB - 58 Yes
 

WOBURH 3-0853 MOBIL STATION 23 PLEASANT ST. L. T.B.I. LTB - 58
 

WOBURN 3-1264 NEW ENG. RESINS t PIGMENT 316 NEW BOSTON ST. L. T.B.I. LTB - 58
 

WOBURH 3-0150 NO. WOBURN INDUSTRIAL PARK GILL ST. /SIXTH RD. CONFIRMED CON -100
 

WOBURH 3-0594 OLYMPIA HOMIHEE TRUST 60 OLYMPIA AVE. CONFIRMED CON -100
 

WOBURM 3-1736 PROPERTY 25 OLYMPIA AVE. L. T.B.I. LTB - 58
 

WOBURM 3-0180 PROPERTY HOLTEN ST. REMEDIAL REM - 14
 

WOBURN 3-0731 PROPERTY 8-10 GREEK ST. L. T.B.I. LTB - 58
 



P»ge: MAS - 113 

M A S T E  R I N D E X O F A L L S I T E S A N D L O C A T I O N S 

January 15, 1989 

New 
Site to 

Town Nurtxr Name Address Currently Listed On Page Book 

WOBURN 3-1732 RESTAURANT 921 BOYLSTON ST. REMEDIAL REM - 14 

WOBURN 0-0305 STAUFFER CHEMICAL CO.(DUP) NEW BOSTON ST. DELETED DEL - 7 

WOBURN 3-0195 SUTHERLAND FOUNDRY 3 ABERJONA DR. L. T.B.I. LTB - 58 

WOBURN 3-0478 THREE C CO. 181 NEW BOSTON ST. CONFIRMED CON •100 

WOBURN 3-1424 UNIF1RST 15 OLYMPIA AVE. CONFIRMED CON -100 

WOBURN 3-0477 VAC- CENT 5 GREEN ST. REMEDIAL REM • 14 

UOBURN 3-H23 U. R. GRACE. CRYOVAC 369 WASHINGTON ST, CONFIRMED CON -101 

UOBURN 3-0479 WELLS C & H ABERJONA RIVER VALLEY CONFIRMED CON -101 

WOBURN 3-0595 WEYERHAUSER CORP. 3 WHEELING AVE. CONFIRMED CON -101 

WOBURN 3-0534 WHITNEY BARREL CO. 256 SALEM ST. CONFIRMED CON •101 

UOBURN 3-0480 WINN TRUCKING TERMINAL 195 NEW BOSTON ST. CONFIRMED CON -101 

UOBURN 3-1738 WOBURN STEEL DRUM INC. 7 HARLOU CT. L. T.B.I. LTB -, 58 

WORCESTER 2-0313 ALAN CORPORATION 290 WEST BOYLSTON ST. L. T.B.I. LTB - 58 Yes 

WORCESTER 2-0452 AMERICAN PRESSED HETAL 15 HOPE AVE. L. T.B.I. LTB - 58 

WORCESTER 2-0456 APPLIANCE SERVICE t REPAIR 490 WEST BOYLSTON ST. L. T.B.I. LTB - 59 Yes 

WORCESTER 2-0315 AVIALL AIRPORT DRIVE L. T.B.I. LTB - 59 

WORCESTER 2-0168 BABCO REALTY 2 KANSAS ST. CONFIRMED CON •101 

WORCESTER 2-0386 BREAULTS AUTO SERVICE 1270 GRAFTON ST. L. T.B.I. LTB - 59 Yes 

WORCESTER 2-0266 C.K. SMITH / TANK FARM 233 SOUTHBRIDCE ST. L. T.B.I. LTB - 59 

WORCESTER 2-0365 CASTLE METALS OUINSIGAMOND AVE. L. T.B.I. LTB - 59 

WORCESTER 2-0170 CHARLES KANCOG YARD #9 401 SOUTHBRIDCE ST. CONFIRMED COM •101 

WORCESTER 2-0171 COMMONWEALTH GAS OUINSIGAMOND AVE. CONFIRMED CON -101 

WORCESTER 2-0296 CONSTRUCTION SITE 130 H1GGINS ST. L. T.B.I. LTB - 59 Yes 

WORCESTER 2-0172 CUSTOM COATING+LAMINAT10N PLANTATION ST. L. T.B.I. LTB - 59 



Page: REH - 13 

1 '•
 

_ccr SPRINGFIELD
 

.tjl SPRINGFIELD
 

.jST SPRINGFIELD
 

1
 
^
 ,£ST SPRINGFIELD
 

1
 
JSTSOROUGH
 

1
 
jjTFIELD
 

)?
 
iSTFIELD
 

7
 
AFIELD
 

7
 
iSTFIELD
 

7
 
iJStFIELD
 

; iSTFlELD
 

i
 
i
 ijTFIELO
 

*"FIELD
 

2
 
.ORD
 

0
 
*s:vxo
 

£
 
tfMOUTH
 

)j7
 fTMOUTH
 

* ::SHAHAM
 
S
 

••GRAHAM
 
..j;
 

::-.IAHSTOUN
 

* •UIINGTON
 
c
 

-MNGTON
 

V
 
;«:KEHDON
 

I'
 
5-J3N
 

R
 

Site
 
Number
 

1-0220
 

1-0225
 

1-0252
 

1-0300
 

2-0152
 

1-0229
 

1-0427
 

1-0230
 

1-0232
 

1-0428
 

1-0233
 

1-0236
 

1-0429
 

2-0164
 

3-0085
 

3-0465
 

3-0464
 

1-0239
 

1-0240
 

1-0245
 

3-1788
 

3-1786
 

2-0166
 

3-1735
 

E M E D I A L S I T E S L I S T E D B Y T O W N
 

January 15, 19B9
 

Name Address
 

PROPERTY 759 MEMORIAL AVE.
 

REPUBLIC OIL 274 WESTFIELD ST.
 

SOUTHLAND CORP. 85 MEMORIAL AVE.
 

TEXACO, F.L. ROBERTS 928 RIVERDALE ST.
 

DOERING EQUIPMENT CO. 176 EAST MAIN ST.
 

EXXON-UESTFIELD 1 FRANKLIN ST.
 

LEAKING STORAGE TANK 163 UNION ST.
 

MOBIL CAS 27 SOUTHUJK RD.
 

MTD/COLUHB1A MFC. CO. CYCLE ST.
 

PREFERRED ELECTRONICS INC. MAIN LINE DR.
 

PTS ELECTRONICS 300 UNION ST.
 

TELL TOOL TURNPIKE INDUSTRIAL RD.
 

WESTFIELD FORD 234 EAST MAIN ST.
 

STAR CHEMICAL RTE 117
 

WJTLECK PROPERTY '346 CAY ST.
 

ACRICO AMER ACRI. CHEM. CO FIRST PA., WEBB PK.
 

FORMER HUDSON BUS BROAD AND CENTER ST.
 

CONRAIL RTE 20
 

STONY HILL SHELL 1993 BOSTON RD. .
 

GENERAL PHOTO 330 COLE AVENUE
 

PROPERTY 23 INDUSTRIAL WAY
 

THREE M COMPANY 21 INDUSTRIAL WAY
 

WINCHENDOM LANDFILL 637 RIVER ST.
 

MBTA PROPERTY MISHAUUM RD.
 

A N D
 

Resp.
 
Codes
 

D
 

AD
 

AD
 

D
 

A
 

D
 

AD
 

A
 

AB
 

AE
 

D
 

D
 

A
 

A
 

A
 

A
 

A
 

AD
 

D
 

A
 

A
 

A
 

A
 

A
 

S I T E N A H E
 

First First New
 
Response Listed Listed to
 
Acticn By L. T.B.I. Remedial Us:
 

RP ONLY 04/15/87 10/15/83
 

RP ONLY 04/15/87 01/15/68
 

RP ONLY 07/15/87 01/15/88
 

RP ONLY 07/15/87 10/15/88
 

RP ONLY / / 01/15/87
 

RP ONLY 04/15/87 07/15/88
 

RP ONLY / / 10/15/87
 

RP ONLY / / 10/15/87
 

RP ONLY / / 01/15/87
 

RP ONLY / / 01/15/87
 

RP ONLY 04/15/87 01/15/88
 

RP ONLY 04/15/87 07/15/86
 

RP ONLY / / 07/15/87
 

RP ONLY / / 01/15/87
 

RP ONLY / / 04/15/87
 

RP ONLY / / 01/15/87
 

RP ONLY / / 04/15/87
 

RP ONLY 04/15/87 01/15/88
 

RP OKLY 04/15/87 01/15/83
 

RP ONLY 04/15/87 07/15/87
 

RP ONLY 10/15/87 04/15/88
 

RP ONLY / / 04/15/88
 

RP ONLY / / 01/15/88
 

RP ONLY / / 01/15/87
 



Page: REM - 14 

R E M E D I A L S I T E S L I S T E D t T T T O W N A N D S I T E N A M E 

Town
 

UOS'JRN
 

WOB'JRN
 

WOBURN
 

WORCESTER
 

WORCESTER
 

WORCESTER
 

YARMOUTH
 

YARMOUTH
 

YARMOUTH
 

Site
 
Nurber
 

3-0180
 

3-1732
 

3-0477
 

2-0183
 

2-0188
 

2-0189
 

4-0183
 

4-0187
 

4-0185
 

Name
 

PROPERTY
 

RESTAURANT
 

VAC-CENT
 

OVENS ILLINOIS FPD
 

UNIVERSAL METALS CORP.
 

WARNER AND SWASEY
 

CANNON'S ENGINEERING
 

WHITES PATH AUTO BODY
 

YARMOUTH LANDFILL
 

January 15, 1989 

Address
 

HOLT EH ST.
 

921 BOYLSTON ST.
 

5 GREEN ST.
 

68 SOUTH LUOLOU ST.
 

345 SHREWSBURY ST.
 

145 BROOKS ST.
 

350 MAIN ST.
 

383 WHITES PATH
 

SOUTH OF RTE 6 N OF TWNHS
 

Resp.
 
Coces
 

E
 

A
 

A
 

AD
 

A
 

A
 

A
 

A
 

A
 

Response
 
Action By
 

RP OHLT
 

RP ONLY
 

RP AND DEOE
 

RP ONLY
 

RP ONLY
 

DEOE ONLY
 

RP ONLY
 

RP ONLY
 

RP ONLY
 

First First
 
Listed Listed
 
L.T.B. 1 . Remedij
 

/ / 04/15/t
 

07/15/87 10/15/E
 

/ / 01/15/E
 

. / / 01/15/E
 

/ / 01/15/E
 

/ / 01/15/E
 

/ / 01/15/E
 

/ / 01/15/8
 

/ / 01/15/3
 



Page: CON - 99 

C O N F I R M E  D S I T E  S L I S T E  D B  Y T O U  M A N  D S I T  E N A M  E 

S i t e 

Number Name 

January

Address 

15. 1989 

Current Sta tus

Firs:
Listed

 L .T .B . I .

 F i rst New 
 Listed to 

 Confirmed L is t 

W I L M I N G T O N 3-0009 RITTER TRANSPORTATION

** Hazardous Material Release Site 
•• Response action by: RP ONLY 
•• NON_PRIORITY Site 
•• Short Term Measures Taken 

 856 UOBURN ST. PHASE 5 / / 01/15/87 

WILMINGTON 3-0472 WILMINGTON HIGH SCHOOL
•* Petroleun Release Site 
•• Response action by: RP ONLY 
•• Unclassified Site 

 CHURCH ST. PHASE 4 / / 01/15/87 

WINCHENDON 2-0331 SPEEDWAY PETROLEUM 246 SCHOOL ST. 
•* Petroleum and Hazardous Material Release Site 
•• Response action by: RP ONLY 
•• PRIORITY Site 

PHASE 2 01/15/85 04/15/83 

I 

WJNCHENDON 2-0217 SURE OIL/OLD COLONY NO. 6 '230 WEST CENTRAL "ST. 
*• Petroleum and Hazardous Material Release Site 
•• Response action by: RP DULY 
•• NON_PRIORITY Site 
•• Short Term Measures Taken 

PHASE 2 07/15/87 10/15/87 

'. WINCHESTER 3-01U FORMER CAS STATION 
•• Petroleum Release' Site 
•• Response action by: RP ONLY 
•• HON_PRIORITY Site 
•• Short Term Measures Taken ' 

611 MAIN ST. PHASE 2 / / 01/15/87 

! WINCHESTER 3-0115 FORMER J.O. WHITTEN CO. 
** Hazardous Material Release Site 
•• Response action by: RP ONLY 
•• Unclassified Site 

134 CROSS ST. PHASE 3 . , / / 01/15/87 

WINCHESTER 3-1730 LOCATELLI'S WNCH.RLTY TRST 
•• Petroleum Release Site 
•• Response action by: RP ONLY 
•• unclassified Site 

12 THOMPSON ST. PHASE 2 04/15/87 07/15/87 

UIKTHROP 3-1283 DEER ISLAND TREATMENT PLT 
•• Petrol em Release Sit* 
•• Response action by: RP ONLY 
•• Unclassified Site 

DEER ISLAND PHASE 2 04/15/83 04/15/83 

UOBURN 3-0473 BLOX/BRUSSARD 
•• Hazardous Material Release Site 
•• Response action by: RP ONLY 
•• NON_PRIORITY Site 

100 ASHBURTON AVE. PHASE 2 / / 01/15/87 
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C O N F I R M E  D S I T E  S L I S T E  D B  Y T O W  N A N  D S I T  E N A M  E 

Town 

Site 

Member Mane 

January 15,

Address 

 1989 

Current Status

First

Listed

 L.T.B.I.

 First ^ 

 Listed 

Confirme;i: 

WOBURN 3-0475 FORHER OIL DEPOT 

•• Petroleum Release Site 
*• Response action by: DEOE ONLY 

•• MOM_PRIORITY Site 

•* Short Term Measures Taken 

50 STURG1S ST. PHASE 4 / / 01/15/87 

WOBURH 3-0476 FORMER TANNERY 

** Hazardous Material Release Site 
•• Response action by: DEOE ONLY 
** Unclassified Site 
•• Short Term Measures Taken 

60 SOUTH BEDFORD ST. PHASE 1 / / 01/15/87 

WOBURM 3-0654 HILLTOP CONSTRUCTION
•• Hazardous Material Release Site 
*• Response action by: RP ONLY 
•• Unclassified Site 

 124 DRAGON COURT PHASE 1 04/15/87 10/15/87 

WOBURM 3-1731 IMDUSTRI-PLEX 128 
•• Federal Superfund Site 
•• Response action by: RP AMD DEOE
•• PRIORITY Site 
•• Short Term Measures Taken 

COMMERCE I ATLANTIC PHASE 3 / / 01/15/87 j 

WOBURN 3-0481 MCLEAM TRUCKING SITE 

•• Petroleun Release Site 
•• Response action by: RP ONLY 
•• NON_PRIORITY Site. 
•• Short Term Measures Taken 

85 CEDAR ST. PHASE 1 / / 01/15/87 

WOBURM 3-0150 MO. WOBURM INDUSTRIAL PARK 
** Hazardous Material Release Site 
»* Response action by: RP ONLY 
•• Unclassified Site 
•* Short Tern Measures Taken 

GILL ST./SIXTH RD. PHASE 2 / / 01/15/87 

WOBURM 3-0594 OLYMPIA NOMINEE TRUST 
•• Petroleum Release Site 
•• Response action by: RP ONLY 
•• PRIORITY Site 

60 OLYMPIA AVE. PHASE 2 / / 01/15/87 

WOBURM 3-0478 THREE C CO. 
•" Hazardous Material Release Site 
•• Response action by: RP ONLY 

•• NON_PRIORITY Site 

•• Short Tern Measures Taken 

181 NEW BOSTON ST. PHASE 4 / / 01/15/87 

WOBURM 3-1424 UN1FIRST 
** Hazardous Material Release Site 
•• Response action by: RP ONLY 
•• PRIORITY Site 

15 OLYMPIA AVE. PHASE 3 / / 01/15/87 
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C O N F I R M E  D S I T E S L I S T E D B Y T O W N A M D S I T  E H A H E 

f
J 

Town 
S i te 

Ni/rber Name 

January 15, 1989 

Address Current Status

First
Listed

 L.T.B.I.

 First New 
 Listed to 

 Confirmed List 

W3BURN 3-H23 U. R. GRACE, CRYOVAC
" Hazardous Material Release Site 
•* Response action by: RP ONLY 
•• PRIORITY Site 

 369 WASHINGTON ST. PHASE 3 / / 01/15/87 

UOBURN 3-0479 WELLS G I H 
•* Federal Superfund Site 
•• Response action by: RP ONLY 
•• PRIORITY Site 

ABERJONA RIVER VALLEY PHASE 3 / / 01/15/87 

UOBURN 3-0595 YEYERHAUSER CORP. 
•• Petroleum Release Site 
•• Response action by: DEOE ONLY 
•• PRIORITY Site 

3 WHEELING AVE. PHASE 2 / / 01/15/87 

UOBURN 3-0534 WHITNEY BARREL CO.
•• Hazardous Material Release Site 
•• Response action by: RP AND DEOE 
•• Unclassified Site 

 256 SALEM ST. PHASE 2 / / . 01/15/87 

UOSURN 3-0480 WINN TRUCKING TERMINAL 
** Hazardous Material Release Site 
•• Response action by: RP ONLY 
"• NOW PRIORITY Site 

195 NEW BOSTON ST. PHASE 2 / / 01/15/87 

ESTER 2-0168 6ABCO REALTY 2 KANSAS ST. 
»"" Petroleum and Hazardous Material Release Site 
•• Response action by: RP ONLY 
*• HON_PRIORITY Site 

PHASE 2 / / 01/15/87 

WORCESTER 2-0170 CHARLES MANOOG YARD #9 401 SOUTHBR1DGE ST. 
** Petroleum and Hazardous Material Release Site 
*• Response action by: RP ONLY 
•• NON_PRIORITY Site 

PHASE 2 / / 01/15/87 

WORCESTER 2-0171 COMMONWEALTH CAS OUINSIGAHOND AVE. 
•* Petroleum and Hazardous Material Release Site
•• Response action by: RP ONLY 
•* Unclassified Site 

PHASE 2 01/15/87 04/15/87 

WORCESTER 2-0174 EASTERN CHEM. SPECIALTIES 241 SOUTHBRIDGE ST.
*• Petroleum and Hazardous Material Release Site 
•• Response action by: RP AND DEOE 
•• NOW_PR10RITY Site 
•* Short Term Measures Taken 

. PHASE 2 / / 01/15/87 

WORCESTER 2-0175 FORMER EXXON STATION S.W. OJTOFF/HASSAS01T
** Petroleum and Hazardous Material Release Site 
•• Response action by: RP ONLY 
•• Unclassified Site 

 RD. PHASE 2 07/15/87 10/15/87 



Pase: LTB - 58 
L O C A T I O N S T O E I N V E S T I G A T E D L I S T E D B r T O W N A M D S I T E N A 

January 15, 1989 
Firtt 

Si te Listed 

Town Htrber Name Address Current Status Source L. T.B.I. 

WINCHESTER 3-0917 ULTIKAR PETROLEUM STATIO N 135 SUANTOH ST. P. A. DEOE 07/15/87 

WOBURN 3-1U6 ABERJOWA AUTO PARTS 278 SALEM ST. P. A. EPA 01/15/87 

WOBURN 3-1737 ATLANTIC GELATIN HILL ST. P. A. EPA 01/15/87 

WOBURN 3-1512 C1TCO STATION 505 MAIN ST. PHASE 1 DECE 10/15/88 

WOBURN 3-0474 DUNDEE PARK HEW BOSTON ST. PHASE 1 DEOE 01/15/87 

UOBURH 3-1867 FORMER ACE DISPOSAL SERVICES 22 N. MAPLE ST. PHASE 1 DEOE 01/15/89 1 

WOBURN 3-1932 FORMER EXXON 300 CAMBRIDGE ST. PHASE 1 DEOE 01/15/89 Y 

WOBURH 3-0671 GLOBE TICKET CO. 166 HEW BOSTON ST. PHASE 1 " DEOE • 10/15/88 

WOBURH 3-0151 GORCHEV PHOTO 11 CABOT RD. PHASE 1 DEOE 01/15/87 

WOSURN 3-1734 INDEPENDENT TALLOW CO. INC 39 CEDAR ST. P. A. EPA 01/15/87 

UOBURH 
% 3-0507 INDUSTRIAL BUILDING 171 KERRIMAC ST. PHASE 1 DEOE 01/15/87 

WOBURN 3-1966 INDUSTRIAL SITE 225 W1LDWOCO AVE. PHASE 1 DECE 01/15/89 I-. 

WOBURH 3-0482 JOHN J. RILEY i». /BEATRICE 228 SALEM ST. P. A. EPA 01/15/87 

WOBURH 3-1890 LOT 2A 007 UNDERCOVER WAY PHASE 1 DEOE " 01/15/89 Yi 

WOSURN 3 -WSS MICHIEHZI CONSTRUCTION 11 SIXTH RD. PHASE 1 DEOE 01/15/87 

WOBURN 3-1881 MOBIL SERVICE STATION 4 FEDERAL ST. P. A. DEOE 01/15/89 Y( 

WOBURH 3-0853 MOBIL STATION 23 PLEASANT ST. PHASE 1 DEOE 07/15/87 

WOBURH 3-1264 NEW EHC. RESINS t PIGMENT 316 NEW BOSTON ST. P. A. EPA 01/15/87 

WOBURH 3-1736 PROPERTY 25 OLYMPIA AVE. P. A. DEOE 04/15/87 

WOBURN 3-0731 PROPERTY 8-10 GREEN ST. . PHASE 1 DEOE 10/15/88 

WOBURN 3-0195 SUTHERLAND FOUNDRY 3 ABERJONA DR. PHASE 1 DEOE 01/15/87 

WOBURH 3-1738 WOBURH STEEL DRUM IHC. 7 HARLOU CT. P.A. EPA 01/15/87 

WORCESTER 2-0313 ALAH CORPORATION 290 WEST BOYLSTON ST. P. A. DEOE 01/15/89 te 

WORCESTER 2-0452 AMERICAN PRESSED METAL 15 HOPE AVE. PHASE 1 DEOE 10/15/88 



Appendix 15 

List of Confirmed Disposal Sites and Locations to be 
Investigated for Reading 

(from DEQE, January 15, 1989) 



Page: MAS - 64
 
H A S T E R I N D E X O F A L L S I T E S A H D L O C A T I O N S
 

January 15, 1989 

Site to 

Town Nurber Name Address Currently Listed On Page Eos! 

RANDOLPH 3-1706 SUNOCO STATION 733 SOUTH MAIM ST. L.T.B.I. LTB • 45 

RAYNHAM 4-0325 BOB ALBERT'S AUTO SALES 472 NEW STATE HWY L.T.B.I. LTB  45 

RAYHHAM 4-0587 CITGO STATION 3X3 BROADWAY CONFIRMED CON - 72 

RAYNHAM 4-0458 MASTER BUICtC 244 NORTH MAIN ST. L.T.B.I. LTB - 45 

RAYNHAM 4-0452 OCTOGON SERVICE STATION CHURCH ST. & RTE 44 L.T.B.I. LTB - 45 

RATHHAH 4-0147 OLD COLONY GAS RTE 44 AND SOUTH ST. CONFIRMED CON - 73 

RAYNHAM 4-0613 PROPERTY 620 BROADWAY ST. L.T.B.I. LTB - 45 Y*s 

RATWHAM 4-0249 RAYNHAM TEXACO RT. 44 SOUTH STREET CONFIRMED CON - 73 

RAYNKAM 4-0520 ROZENAS, INC. 1443 NORTH MAIN ST. CONFIRMED CON - 73 

RAYNHAH 4-0388 SHAW'S PLAZA RTE 44 CONFIRMED CON - 73 

READING 3-1017 ARCO STATION MAIN ST. CONFIRMED CON  73 

READING 3-0494 EXXON STATION K MAIN ST. CONFIRMED CON - 73 

READING 3-1982 FORMER GREENHOUSES 266-260.PLEASANT ST. L.T.B.I. LTB - 45 

READING 3-0423 GENCORP 1 GENERAL ST. REMEDIAL REM • 10 

READING 3-0424 ICON/TRANCOA 312 ASH ST. REMEDIAL REM • 10 

READING 3-1502 PROPERTY 4 HINOT ST. L.T.B.I. LTB  45 

READING 3-0047 READING DPU 181 JOHN ST. CONFIRMED C0«  73 

READING 3-0991 WEBBER I SMITH 15 PIERCE ST. L.T.fr.J. LTB  45 

REHOBETH 4-0148 L. AUBIN 260 PROVIDENCE ST. CONFIRMED CON  73 

REHOBETH 4-0250 SPILL 'RTE u REMEDIAL REM • 10 

REVERE 3-0537 ADAMSON'S AUTO REPAIR 404 REVERE BEACH PARKWAY CONFIRMED CON - 73 

REVERE 3-0197 FORMER OLD COLONY GAS STATIC 12 SQUIRE RD. CONFIRMED CON  74 

REVERE 3-0931 GIBBS OIL 41 LEE BURBANK HWY. L.T.B.I. LTB  45 

REVERE 3-0132 KY-SIL/KEYS FIBER HY-SJL AVE. CONFIRMED CON - 74 
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R E M E D I A L S I T E S L I S T E D B Y T O W N A M D S I T E N A M E 

January 15, 1989 

First First 

S i te Resp. Response Listed Listt-

Town Nurber Name Address Codes Act ion By L. T.B.I. Rented, 

NORTHBRIDGE 2-0301 POLYPLATE, INC. 1 KAIN ST., BLDG 26 A RP OHLY / / 04/15/, 

NORWOOD 3-0402 FAIRBAIRN PROP. DAVIS AVE. A RP ONLY 01/15/87 04/15/r 

OAK BLUFFS 4-0201 OAK BLUFFS LANDFILL COUNTY RD. I PEKN AVE. A RP CKLY 01/15/87 07/15/r 

ORANGE 1-0135 CASS N D CO. OFF TULLY RD. A RP AMD DEOE / / 01/15/r 

ORLEANS 4-0136 PROPERTY 14 ANCHOR WAY ACD RP ONLY / / oi/i5/r 

PALMER 1-0141 MASS. CENTRAL RAILROAD BOSTON RD. A RP ONLY / / 01/15/J 

PALMER 1-0325 RATHBONE CORP. 241 PARKER ST. AD RP ONLY 10/15/57 07/15/1 

PEABODY 3-1018 LIDO SERVICE STATION 18 CENTRAL ST. A RP ONLY / / 10/15* 

PEABCOY 3-0411 OLD TANNERY (D I CROCE) WINTER ST. A RP OHLY / / oi/i5/r 

PEABCOY 3-0408 P1ERPOINT PARK 15 PIERPOINT ST. AB RP ONLY / / oi/15/r 

PEABODY 3-0410 ROPET REAL ESTATE TRUST 58 PULASK1 ST. AD RP ONLY /. / oi/15/r 

PEMBROKE 4-0138 JERRY'S AUTO SERVICE 794 WASHINGTON ST. A RP ONLY / / 07/15/1 

PEPPERELL 2-0116 PEPPERELL ABANDONED DRUMS RTE 111, NASHUA RD. A DEOE OHLY / / 01/15/t 

PITTSFIELD 1-0250 DOWNING INDUSTRIAL DOWNING PARKWAY D RP ONLY 07/15/87 01/15/1 

P1TTSFIELD 1-0305 WAYNE'S AUTO BODY 763 EAST ST. D RP ONLY 10/15/87 01/15/t 

OUINCY 3-0646 KATHEWSON CORPORATION 2 HANCOCK ST. A RP ONLY 04/15/88 01/15/t 

RANDOLPH 3-0419 PACELLA PARK PACELLA DR. A RP ONLY / / 01/15/t 

READING 3-0423 GEHCORP 1 GENERAL ST. A RP ONLY / / 01/15/! 

READING 3-0424 ICON/TRANCOA 312 ASH ST. A RP ONLY / / 01/15/f 

REHOBETH 4-0250 SPILL RTE U A RP ONLY / / 01/15/J 

REVERE 3-0011 NEW ENGLAND TELEPHONE 321A CHARGER ST. A RP ONLY 04/15/87 04/15/f 

SALEM 3-0430 O'BRIEN TANNERY TREMONT PL. A RP ONLY / /. 01/15/1 

SALEM 3-1710 SALEM WAREHOUSE 12 FRANKLIN ST. A DEOE ONLY / / 01/15/5 

SALISBURY 3-1713 OU1NN WELLS 1, 5 & 6 KA/NH STATE LINE C RP ONLY / / 01/15/i 
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C O N F I R M E  D S I T E  S I S T E O B Y T O W N A N D S I T  E M A K E 

Site 

Nurfcer Neme 

January 15, 1989 

Address Current Status

First
Listed

 L.T.B.I.

 First New 
 Listed to 

 Confirmed List 

KAYNHAH 4-0147 OLD COLONY CAS 

•• Petroleum Release Site 
•* Response action by: RP ONLY 
•• Unclassified Site 

RTE 44 AND SOUTH ST. PHASE 1 01/15/88 01/15/88 

RAYKHAK 4-0249 RAYNHAM TEXACO 
" Petroleum Release Site 
•• Response action by: RP ONLY 
•• Unclassified Site 

RT. 44 SOUTH STREET PHASE 2 10/15/88 10/15/88 

RAYHHAH 4-0520 ROZENAS, INC. 
•• Hazardous Material Release Site 
•• Response action by: RP ONLY 
•• PRIORITY Site 

1443 NORTH MAIN ST. PHASE 2 07/15/87 04/15/88 

RAYNHAM 4-03B8 SHAU'S PLAZA 
*• Hazardous Material Release Site 
•• Response action by: RP ONLY 
•* NON-PRIORITY Site 

RTE 44 PHASE 2 07/15/87 10/15/87 

READING 3-1017 ARCO STATION 
•• Petroleum Release Site 
•• Response action by: RP ONLY 
"• Unclassified Site 

MAIN ST. PHASE 1 / / 01/15/87 

READING 3-0494 EXXON STATION 
•• Petroleum Release Site ' • 
•• Response action by: RP ONLY 
•• Unclassified Site 
*• Short Term Measures Taken 

85 MAIN ST. PHASE 2 01/15/87 04/15/88 

READING 3-0047 READING DPW 
•• Petroleum Release Site 
•• Response action by: RP ONLY 

•• Unclassified Site 
*• Short Term Measures Taken 

181 JOHN ST. PHASE 1 / / 01/15/87 

4-0148 L. AU8IN 
•• Hazardous Material Release Site 
*• Response action by: DEQE ONLY 
•• NON-PRIORITY Site 
•• Short Term Measures Taken 

260 PROVIDENCE ST. PHASE 2 01/15/87 

3-0537 ADAMSON'S AUTO REPAIR 
•• Petroleum Release Site 
•* Response action by: RP ONLY 
•• NON_PR10RITY Site 
•• Short Term Measures Taken 

404 REVERE BEACH PARKWAY PHASE 5 / / 01/15/87 
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QUIKCY
 

CUINCY
 

OUINCY
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OUINCY
 

QUINCY
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•* OUINCY
 

OUINCY
 

RANDOLPH
 

: RANDOLPH
 

RANDOLPH
 

RAYNHAM
 

:AH
 
J} *-,  *̂*<*'f ,
 

RAYNHAM
 

RAYNHAM
 

READING
 

READING
 

READING
 

REVERE
 

REVERE
 

REVERE
 

REVERE
 

x REVERE
 _)
 

ROCKLAND
 

Site
 

Number
 

3-0916
 

3-0769
 

3-1704
 

3-1U3
 

3-1774
 

3-0102
 

3-0416
 

3-0938
 

3-1524
 

3-0146
 

3-1706
 

4-0325
 

4-0458
 

4-0452
 

4-0613
 

3-1982
 

3-1502
 

3-0991
 

3-0931
 

3-1873
 

3-0770
 

3-1707
 

3-0929
 

4-0476
 

January 15, 1989 

First New 
Listed to 

Name Address Current States Source L. T.B.I. List 

M87* PUMPING STATION GRANITE ST. P.A. DECE 07/15/87 

MORSE RADIATOR 179 WEST SAUANTUH ST. PHASE 1 DEQE 10/15/83 

ntVCRTY 542 EAST SOOAKTUK ST. P.A. DEOE 04/15/87 

PfiCPERTY 573-593 SOUTHERN ARTERY PHASE 1 DEQE 10/15/S3 

OUI«CY LANDFILL CITY OF WILLARD ST. P.A. EPA 01/15/87 

TEXACO STATION 15 CENTRE ST. PHASE 1 DEQE 01/15/87 

THE HCCIANDI CO. 21B WILLARD ST. PHASE 1 DEQE 01/15/87 

VACANT LOT HANCOCK ST. . P.A. DEQE 07/15/87 

CITCO SERVICE STATION 954 NORTH MAIN ST. P.A. DEQE W/15/87 

EXXON STATION 315 NORTH MAIN ST. PHASE 1 DEQE 01/15/87 

SUNOCO STATION 733 SOUTH MAIN ST. P.A. DEOE 01/15/87 

BOB ALBERT'S AUTO SALES 472 NEW STATE HWY P.A. DEOE 04/15/87 

MASTER BUICIC 244 NORTH MAIN ST. P.A. DEOE 01/15/88 

OCTOCON SERVICE STATION CHURCH ST. I RTE 44 P.A. DEQE 01/15/88 

>ROPERTY 620 BROADWAY ST. PHASE 1 DEQE 01/15/89 Yes 

FORMER GREENHOUSES 266-280 PLEASANT ST. PHASE 1 DEQE 01/15/89 Yes 

PROPERTY ^ MINOT ST. PHASE 1 DEQE 10/15/88 

WEBBER & SMITH 15 PIERCE ST. P.A. DEOE 04/15/87 

GIBBS OIL 41 LEE BURBANK HWY. PHASE 1 DEOE 07/15/87 

LAKE'S EXXON STATION 485 BROADWAY PHASE 1 DEQE 01/15/89 Yes 

PROPERTY 460 REVERE BEACH BLVD. PHASE 1 DEQE 10/15/88 

SUNOCO 1030 BROADWAY ST. P.A. DEOE 04/15/87 

VILLAGE COURT CONDOS 29 MACOBA ST. PHASE 1 DEOE 07/15/87 

BOSTON WHALER 1147 HINGKAM ST. P.A. DEOE 01/15/88 



Appendix 16 

EBASCO Surface Water Quality Sampling Results 
August 1984 • December 19S7 

(from Final Supplemental RI, Appendix E-25) 



Sdlion 

Upstream 

Subtotal 

On-site 

Jubtotal 

Down stream 

Subtotal 

Toial 

April 85
 
May 85
 
June 85
 

Sept. 87 

4 dates 

April 87
 

May 87
 
June 87
 
Sept. 87
 

4 dates 

Sept. 87 

1 date 

4 dates 

Surface Water Sampling History 
By NUS and EBASCO 

Number of Samples 

1
 
1
 
1
 

1 

4 

5
 

5
 
5
 
5
 

20 

3 

3 

25 samples 

Analysis 

VOC's only 
VOC's only 
VOC's only 

VOC's, Semi-VOC + Inorganic 

4 VOC, 1 Semi-VOC, 1 Inorganic 

VOC's + Inorganic Elements 
at two stream 

VOC's only 
VOC's only 
VOC, Semi-VOC, Inorganics 

4 VOC, 1 Semi-VOC, 2 inorganic 

VOC, Semi-VOC, Inorganic 

1 VOC, 1 Semi-VOC, Inorganic 

27 VOC, 9 Semi-VOC, 4 Inorganic 



SW-01

SD-01

 SUhrACE WATER SAMPLING LOCATION 

 SEDIMENT SAMPLING LOCATION 

U.S. ENVIRONMENTAL 
PROTECTION AGENCY 

WELLS G & H 

Figure 7 - 3 
PHASE I SURFACE WATER AND SEDIMENT 

SAMPLING LOCATIONS AT 
THE WELLS G&H SITE 

EBASCO SERVICES INCORPORATED 

7. .9 



JLE 7-3
 
COMPOUNDS DETECTED IM SURFACE WATt.. *T THE CENTRAL AREA OF THE WELLS G & II SITE
 

COMPOUND SITE UPSTREAM DOWNSTREAM 

UKUHNI13 lUy/LJ 

FREO. OF
DETECTION

 GEOMETRIC 
 MEAN MAXIMUM 

FREQ. OF
DETECTION

 GEOMETRIC 
 MEAN MAXIMUM 

FREO. OF
DETECTION

 GEOMETRIC 
 MEAN MAXIMUM 

VOLATILES 

CHLOROFORM 
1.1-DICHLOROETHANE •/ 
TRANS- 1, 2-0 ICHLOROETHENE^ 
1,1.1-TRlCHLORETHANE S 
TR1CHLOROETHENE ..'' 
TETRACHLOROETHENE 
TOLUENE ./• 

ND 
2/24 
2/24 
13/22 
5/24 
2/24 
2/24 

NR 
4.18 
3.48 
2.71 
2.59 

NR 

2.00 
22.0 
8.00 
26.0 
4.00 
1.00 

ND 
1/4 
ND 
3/4 
1/3 
ND 
ND 

NA • 

4.30 
NA 

2.00 

10.0 
1.00 

1/3 
ND 
ND 
ND 
1/3 
ND 
ND 

NA 

HA 

2.00 

0.50 

SEMI -VOLATILES 

BIS(2-ETHYLHEXYL)PHTHALATE 
OI-N-OCTYL PHTHALATE 
OI-N-BUTYL PHTHALATE 
8UTYLBENZYL PHTHALATE 

1/1 
1/5 
ND 
2/5 

NA 
NA 

5.90 

100 
5.00 

29.0 

1/1 
ND 
HD 
1/1 

NA 

NA 

38.0 

11.0 

ND 
ND 
1/2 
ND 

NA 1.00 

INORGANICS (ug/L) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SILVER 
SODIUM 
ZINC 

3/6 
ND 
4/6 
5/6 
ND 
ND 
6/6 
NO 
2/5 
6/6
5/6
6/6 
6/6 
6/6 
ND 
6/6 
6/6 ' 

' 75.9 

5.45 
26.0 

31600 

NR 
1310 
3.56 
5090 
377 
4010 

35700 
141 

548 

8.80 
46.0 

43000 

12.0 
5200 
11.0 
8100 
460 
5700 

70000 
190 

1/2 
ND 
'1/2 
2/2 
1/1 
1/2 
2/2 
1/2 
1/1
2/2
1/2
2/2 
2/2 
2/2
1/2 
2/2
2/2 

NA 

NA 
25.5 

NA 
NA 

32900 
NA 
NA 
712 
NA 

6140 
408 
4010 

NA 
44000 
183 

25.0 

8.90 
27.0 
0.70 
6.00 

. 39000 
4.30 
10.0 
1490 
2.20 
7400 
480 

' 4700 
5.90 
59000 

196 

2/3 
1/3 
1/3 
3/3 
ND 
ND 
3/3 
ND 
3/3 
3/3
3/3
3/3
3/3 
3/3 
NO 
3/3
3/3 

247 
NA 
NA 

18.1 

13300 

12.7 
990 
7.83 
3980 
129 

2100 

23700 
99.2 

396 
57.0 
6.10 
27.0 

28000 

'17.0 
1050 
20.0 
4970 
230 
3460 

33500 
192 

ND = Not detf ted. 
NR = Hot rcpo ted; chemical was detected infrequently, and the use of one-half the detection 

l i m i t in alculating a mean results in a mean concentration which exceeds the maximum 
detected /atuc. Therefore a moan is not used. 

»NOTE» DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE OA/OC PROCESS THE NUMBER 
OF SAMPLES USED TO CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE 
TOTAL NUHOER OF SAMPLES AS PRESENTED IN THE DENOMINATOR OF THE FREQUENCY OF 
DETECTION. 
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TABLE 25
 
SURFACE WATER CLP INORGANIC ANALYTICAL RESULTS
 

NUS/FIT APRIL, 1985 SAMPLING ROUND
 

Sample Location 
Sample No. 
Traffic Report No. 

Inorganic 
Elements 

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

swo4 
1248* 

MAA223 

Detection 
Limits (ug/L) 

— ' 23 
46 
4 
12 
0.5	 
5 

290 43,000 
4 
7 

25 * 
100 290 
2 

330 8,100 
3 460 

0.1 
40 
470 5,700_ 

2 _ 
4 

880 70,000 
4 _

36 _ 
* 

20 150 

SW06 Blank 
12486 12436 

MAA224 MAA217 

—25	 .
 
-
 -

24 
0.7 
6 

39,000 
4.3 

* 4.9 
340 

7,400 
480 • 

* 
4,700 _

„ 

-

59,000 

5.9 
_ 

-
_ _ 

170 7.1 

- Element is not detected. 
* - Value is rejected due to presence of blank contamination detected 

below contract required detection limit. 



TABLE 2» 
SURFACE WATER CLP 
VOLATILE ORGANIC ANALYTICAL RESULTS 
NUS/FFT APRIL, MAY, 3UNE 1985 SAMPLING ROUNDS 
PAGE TWO 

3une 1985 Sampling Round 

Sample Location SW-OI SW-02 SW-03 SW-0<» SW-Od SVC-05 SW-06
 
Sample Number 1327<l 13275 13276 13277 13278 13279 13280
 
Traffic Report Number AC23* AC219 AC250 AC25I AC252 AC253 AC25<»
 

Volatile Com pounds CRDL 

Chloromethane 10
 
Dromoethane 10
 
Vinyl Chloride 10
 
Chloroethane 10
 
Methylene Chloride 5
 
Acetone 10
 
Carbon DUulfide 5
 
1,1-Dichloroethene J
 
1,1-Dichlorethane 5
 
trans-l,2-Dichloroethene 5
 
Chloroform 3
 
1,2-Dichloroethane 5
 
2-Butanone 10
 
1,1,1-Trichloroethane 5
 
Carbon Tetrachloride )
 
Vinyl Acetate 10
 
Bromodichloromethane 5
 
1,1,2,2-Tetrachloroethane 5
 
1,2-Dichloropropane 5
 
trans- 1,3-Dichloropropane J
 
Trichloroethene 5
 
Dibromochloromethane 5
 
1,1,2-Trichloroethane 5
 
Benzene 5
 
cU-1,3-Dichloropropane 5
 
2^Cfilofoeltiyl vinyl ether 10
 
Bromolorm 5
 
2-Hexanone 10
 
(l-Methyl-2-Pcntanone 10
 
Tetrachloroethene 5
 
Toluene ' 5
 
Chlorobcnzene 5
 
Ethylbenzcne 5
 
Styrene 5
 
Total Xylcne 5
 

Dilution Factor 

NOTES: - - Indicates compound was not detected. 
3 . Quantitation is approximate due to quality control review (data validation). 
• - Value is rejected due to blank contamination identified in quality control review. 
CRDL - Contract Nrqiiired Detection Limit (multipy by dilution factor to obtain sample detection limit). 



- - - - - - - - - - -

- - - - - - - - - - -

TABLE 2* 
SURFACE WATER CLP
 

VOLATILE ORGANIC ANALYTICAL RESULTS
 
NUS/FfT APRIL, MAY, 3UNE 1985 SAMPLING ROUNDS
 

April 198? Sampling Round May 198? Sampling Round 

Sample Locations SW-01 SW-02 SW-02 SW-03 SW-03 SW-04 SW-05 SW-06 SW-01 SW-02 SW-03 SW-03 SW-04 SW-05 SW-06 
Sample Number 12361 12362 12363 12482 12483 12484 12485 12486 12807 12808 12809 12810 12811 12812 12813 
Traff ic Report Number AB323 AB324 AB325 AB514 AB5I5 AB540 AB5I6 AB54I AB9I7 AB9I8 AB919 AB920 AB92I AB922 AB923 

Volatile Compounds CRDL 

Chloromethane 10 -
Bromocthane 10 . . . . . . . . . . . 
Vinyl Chloride 10 - . . . . . . . . . . . 
Chloroethane 10 . . . . . . . . . . . 
Methylene Chloride 5 - - - . _ • _ • • » • * • » • 
Acetone 10 • • • - . . . • _ . - . • • 
Carbon Disulfide 3 - - - - - - - - - - 
1,1-Dichlorocthene 5 . . . . . .  . 
1,1-Dichlorethane 5 - - - - - - - - - - 
trans- 1,2-Dichloroethene 5 . . .  . 22 21 
Chloroform 5 . . . . - - - - - - - - - - 
1 ,2-Dichloroethane 5 - . .  . - - . .  . 
2-Butanone 10 • • • 
1,1 , l-Trichloroethane 5 23 53 53 3 6 73 8 103 43 33 - - 33 5 7 
Carbon Tetrachloride 5 . . .  . 
Vinyl Acetate 10 - . . . . . . . . . . . 
Bromodichlorom ethane 5 - - - - - - - - - - 
1 , 1 ,2,2-Tetrachloroethane 5 . . . . . . . . . .  . 
1,2-Dichloropropane .1 5 . . . . . . . . . . . 
trans- 1,3-Dichloropropane 5 - - - - - - - - - - -
Trichloroethene 5 • - 26 25 
Dibromochloromethane 5 . . .  . . - . . .  . 
1,1,2-Trichloroethane 5 . . . . . . . . . . . . . .  . 
Benzene 3 . . . . - • _  - - . 
cis- 1,3-Dichloropropane 5 - , - - - . . 
2-Chloroethyl vinyl ether 10 - - - - - - - - - - - -
Bromoform 3 - - - - - - 
2-Hexanone 10 - . . . . . . . . . . . 
4-Methyl-2-Pcntanone 10 - . _ . . - • - . . . - -
Tetrachlorocthene 5 . . .  . 4 3 3  3 
Toluene 5 13 . . . . . . . . . . .
 
Chlorobenzenc 5 . . . . . . . . . . . 
Ethylbenzene 5 . _ . . - - - . . - . 
Styrene 5 - - - - - - - - - - 
Total Xylene 5 - - - - - - - - - - 

Dilution Factor 1 1 I 

NOTES: - - Indicates compound was not detected. 
- Quantitation is approximate due to quality control review (data validation). 

• - Value is rejected due to blank contamination identified in quality control review. 
CRDL - Contract Required Detection Limit (multlpy by dilution (actor to obtain sample detection limit). 

3 



TABLE 23
 
NUS/FIT ANALYTICAL SCREENING RESULTS OF
 

SURFACE WATER AND SEDIMENT SAMPLES FROM NUS/FIT INITIAL SAMPLING ROUND
 
AUGUST, 1984
 

SAMPLE NUMBER 77570 77571 77574 77575 77576 77577 77572 77573 
SAMPLE LOCATION SW-01 SS-01 SW-02 SW-02 SS-02 SS-02 SW-Ot SS-04 

Tentative Identification 

trichloroethene * D* * * D* * 
trans- 1,2-dichloroethene  _ _ _ _ _ _ _ _ 
tetrachloroethene  _ _ _ _ _ _ _ _ 
benzene  _ _ _ _ _ _ _ _ 
toluene  _ _ _ _ _ _ _ _ 
ethylbenzene  _ _ _ _ _ _ _ _ 
m-xylene  _ _ _ _ _ _ _ _ 
o-xylene - - - - - - - ' 

ppb 
<10.0	 * 

not detected 

D* - Detected, but headspace analysis of soils and sediments can not be quantified. 
SW - surface water sample 
SS - sediment sample 

AH samples were screened in-house by NUS chemists uti l izing a Photovac I O A I  Q GC for volati le organic headspace analysis. It should be 
stressed that the results garnered from this screening technique are qualitative and indicate the presence of contaminant compounds. 
They should not be used as quantitative results. Therefore, all concentrations are given in ranges. In addition, compound iden t i f i c a t i on is 
tentative in that' compounds were identified by comparison of retention time of sample compounds to the retention times of various 
standards. 



Appendix 17 

EBASCO River Sediment Chemistry Sampling Results 
September - December 1987 

(from Final Supplemental RI, Appendix E-25) 
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TADLE 7-4
 
COMPOUNDS DETECTED IN SEDIMENT AT THE CENTRAL AREA OF THE WELLS C & II SITE
 

CHEMICAL
 

ORGAN I CS (ug/L)
 

VOLATILES
 

ACETONE
 
2-BUTANONE
 
BENZENE
 
TOLUENE
 
1.1-DICHLOROETHANE
 
1,1,1-TRlCHLORETHANE
 
TRICHLOROETHENE
 
1,2-DICHLOROETIIENE .
 
VINYL CHLORIDE
 
METHYLENE CHLORIDE
 

BASE/NEUTRAL EXTRACTA8LES
 

ACENAPHTHENE
 
ACENAPHIHYLENE
 
ANTHRACENE
 
BENZO(A)ANTHRACENE
 
BENZO(A)PYRENE
 
BENZOCB)FLUORANTHENE
 
BENZO(G,H, DPERYLENE
 
BENZO(K)FLUORANTHENE
 
BIS(2-ETHYLHEXYL)PHTHALATE
 
BUTYL BENZYL PHTHALATE
 
CHRYSENE
 
DIBENZOFURAN •
 
DIBENZO(A,H)ANTHRACENE
 
Dl -N-BUTYL PHTHALATE
 
DI-N-OCTYL PHTHALATE
 
FLUORANTHENE
 
FLUORENE
 
INOENO(1.2,3-C,0)PYRENE
 
2 -METHYL NAPHTHALENE
 
4-METHYLPHENOL
 
NAPHTHALENE
 
N-NITROSOOIPHENYLAMINE
 
PHENANTHRENE
 
PYRENE
 
CARCINOGENIC PAHs. TOTAL
 
NONCARCINOGENIC PAHs, TOTAL
 

SITE UPSTREAM DOUNSTREAM 

FREO. Of GEOMETRIC FREQ. OF GEOMETRIC FREO. OF GEOMETRIC 
DETECTION MEAN MAXIMUM DETECTION .MEAN MAXIMUM DETECTION MEAN MAXIMUM 

5/5 
5/5 
1/5
4/5 
1/5 
1/5
2/5
2/5 
1/5
5/5 

164 
22.9 

NA 
2.22 

NA 
NA 

2.03 
2.83 

NA 
105 

390 
72.9 
4.50 
3.10 
3.00 
2.80 
2.50 
4.50 
5.00 
153 

1/1
1/1
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1/1 

HA 
NA 

NA 

39.9 
12.2 

27.6 

3/4 
1/4 
ND 
ND 
ND 
ND 
ND 
1/4 
ND 
4/4 

34.5 
NA 

NA 

8.15 

395 
64.7 

8.50 

315 

2/5 
ND 
3/5
3/5 
3/5 
3/5 
3/5 
3/5 
4/5 
ND 
3/5
1/5
3/5 
ND 

160 

195 
439 
426 
511 
271 
410 
532 

515 
NA 
174 

255 

606 
2070 
1650 
1950 
560 
1340 
1340 

2100 
115 
363 

ND 
ND 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
HO 
1/1 
ND 
1/1 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

49.0 
314 
283 
314 
202 
298 
246 

1,07 

89.6 

2/4 
2/4 
1/4 
4/4 
2/4 
1/4 
2/4 
3/4 
1/4 
1/4 
3/4 
2/4 
1/4 
2/4 

78.0 
72.6 

NA 
36.3 
149 
NA 
158 

87.2 
NA 
NA 

59.1 
67.2 

NA 
NR 

194 
511 
949 

4100 
3670 
4210 
655 
4880 
1630 
20.0 
4610 
187 
426 

8.00 
ND , ND 1/4 NA 6.00 
4/5 
1/5 
3/5 
ND 

767 
NA 
288 

3990 
247 
649 

1/1 
ND 
1/1 
NO 

NA 

NA 

519 

163 

2/4 
1/4 
2/4 
1/4 

199 
NA 
159 
NA 

8150 
514 
91J 

1 .00 
1/5
1/5 
ND 
3/5 
4/5 
3/5 
4/5 

NA 
NA 

487 
687 
5440 
2760 

160 
89.1 

2400 
3740 
10700 
11300 

ND 
ND 
ND 
1/1 
1/1 
1/1 
1/1 

NA 
NA 
NA 
NA 

160 
465 
1920 
1350 

ND 
2/4 
1/4 
3/4 
1/4 
4/4 
3/4 

75.1 
NA 

74.4 
NA 
145 
247 

292 
747 

3300 
7230 
23000 
20900 



TABLE 7-4 (continued)
 
COMPOUNDS DETECTED IN SEDIMENT AT THE CENTRAL AREA OF THE UELLS G & II SITE
 

CHEMICAL SITE UPSTREAM DOWNSTREAM
 

FREO. OF GEOMETRIC FREO. OF GEOMETRIC FREQ. OF GEOMETRIC
 
DETECTION MEAN MAXIMUM DETECTION MEAN . MAXIMUM DETECTION MEAN MAXIMUM
 

PESTICIDES/PCB'S
 

ALDRIN 4/5 16.5 84.4 1/1 NA 12.1 ND
 
4.4'-ODO ND NO 1/4 NA 26.9
 

INORGANICS (mg/Kg)
 

ALUMINUM 5/5 8160 48800 1/1 NA 3060 4/4 13700 10400
 
ARSENIC 5/5 100 3630 1/1 HA 24.0 4/4 121 3.?5
 
BARIUM 5/5 37.8 63.0 1/1 NA 11.0 4/4 53.3 69.0
 
BERYLLIUM
 
CADMIUM 4/5 2.52 13.0 ND 1/4 NA 8.30
 
CALCIUM 5/5 2320 7980 1/1 NA 647 4/4 4700 60'.0
 
CHROMIUM 5/5 86.6 1250 1/1 NA 12.0 4/4 701 1560
 
COBALT NO ND 3/4 8.84 17.0
 
COPPER 5/5 125 3010 1/1 NA 25.0 4/4 433 6'. 1
 
IRON 5/5 23800 89400 1/1 NA 10200 4/4 27600 41100
 
LEAD ND 1/1 NA 75.0 3/3 251 349
 
MAGNESIUM 5/5 1810 3310 1/1 NA 1230 4/4 3610 4270
 
MANGANESE 5/5 260 589 1/1 NA 73.0 4/4 289 397
 
MERCURY
 4/5 0.45 27.0 ND 3/4 1.20 17.0
 
NICKEL 3/5 9.61 38.0 ND 4/4 18.5 29.0
 
POTASSIUM 3/5 462 1030 ND 4/4 755 910
 
SELENIUM 1/5 NA 22.0 ND ND
 
SODIUM 5/5 . 277 • 897 1/1 NA 145 4/4 416 618
 
VANADIUM 3/5 29.6 2500 1/1 NA 8.80 3/4 25.0 70.0
 
ZINC 5/5 • 584 5170 1/1 NA 76.0 4/4 976 1520
 

NA = Not applicable; mean not calculated with only one positive detection.
 
NO = Not detected.
 
NR = Not reported; chemical was detected infrequently, and the use of one-half the detection l i m i t in calculating a mean results
 

in a mean concentration which exceeds the maximum detected value. Therefore a mean is not used.
 

0NOTE* DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING HIE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO CALCULATE A GCOMETRIC MCAM
 
WILL SOMETIMES BE LESS THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IH THE DENOMINATOR OF THE FREQUENCY OF DtlECtlON.
 



CWIRrtl WfA 
HWN: J UUINNI </m I RISU15 

OM1 '017 •OH SOW SD-10 SMI 6-SD1 
town CBWD fWjCO tBASCO [WCO UW0) cnra) IB*/*) CBKXO fBWJO EBrtSCO 

OWN1C5 (M/M) 9-29-87 9 29-87 92987 9 29 87 9-29-87 9 M H7 9-29-87 12-11 87 12-1187 12-11-87 12-10-t 
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Appendix IS
 

Johnson Company Surface Water Quality Results from
 
Route 128 Bridge and Salem Street Bridge
 

February 20 & 21, 1989
 



I f l B O  R f l T O R Y S E R V I C E  S 

CLIENT NAME: 

LABORATORY REPORT 

The Johnson Company 
—

LABORATORY

Box 339 
Rondolph, Vermont 05060-0339 

 (802) 728-3379 

 N O . : 188-89 

ADDRESS: 5 State Street 
Montpelier, VT 05602 

PROJECT NO.: 78611 

DATE OF RECEIPT: 02/21/89 

DATE OF REPORT: 02/23/89 

ATTENTION: Mr. Robert Butler DATE OF SAMPLE: 02/20&21/89 

ABERJONA RIVER RESULTS IN WDBURN, MASSACHUSETTS
 

(Expressed as milligrams per liter mg/1 except as noted)
 

2/21/89 
Salem St 

2/21/89 
Rt 128 

2/2G/tt9 
Sal«m St 

2/20/89 
Rt 128 

Field 
Blank 

% Recovery 
2/20/89-128 

Arsenic <0.005 <0.005 <b . 005 <0.005 <0.005 95 % 
Barium <0.10 <0.10 <0.10 <0.10 <0.10 
Cadmium 0.0007 0.0008 O.OODf. •10.0002 0.0002 —100 % 
Calcium 17. ̂  8.29 38.8 38.8 <0.2 
Chromium 0.007 0.007 O.W{ <0.005 <0.005 —115 % 
Copper <0.02 0.02 <0.02 <0.02 <0.02 

— Iron 1-75 1.62 2.W 1.68 <0.02 
Lead <0.005 0.010 <0.005 <0.005 <0.005 —90 % 
Manganese 0.43 0.17 0.76 0.63 <0.02 
Mercury <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 —96 % 
Selenium <0.005 <0.005 <0.005 <0.005 <0.005 93 % 
Silver <0.02 <0.02 <0.02 <0.02 <0.02 98 * 
Sodium 39.2 20.5 72.9 72.2 0.2 
Zinc 0.207 0.220 0.256 0.261 <0.005 — 

— 
Turbidity 
(NTU's) 19 88 16 12 

Sulfide <0.02 <0.02 <0.02 <0.02 — 
-

— 
Total Diss — 
Solids 195 82 358 353 

Alkalinity — — 
as CaCOo 32.5 20.6 78.1 78.1 
Fluoride 0.17 <0.10 0.25 0.26 — — 

Chloride 67.0 30.6 113 117 — — 
Nitrates 1.21 O.H5 1.23 1-36 — — 

Sulfates 52.0 1JO.O 86.0 85.4 — — 
— — 

Total Coliform 
MPN Method 
unconf. 1100/ 700/ 3000/ 3000/ 

100mls 100mls 100rals 100mls 
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FIELD DATA 
COLLECTED BY R. BUTLER 

2/21/89 2/21/89 2/20/89 2/20/89 Field % Recovery 
Salem St 128 Salem St 128 Blank 2/20/89-128 

pH (su) 6.20 6.38 6.70 6.80 
— — 

Temp °C 1.1 3.1 1.9 2.8 
— — 

Condutivity 
(umhos/cm) 380 218 704 736 

ORP (mv) 200 180 71.0 69.0 

Time 12:00 PM 11:21 AM 7:41 PM 8:20 PM 

I f t t O R f t T O R T J C K V I C t J 
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QUALITY CONTROL
 
Spike Duplicate
 

02/20/89 02/20/89 02/21/89 02/21/89 02/20/89 02/20/89
 
PARAMETER Rt 128 Salem St Rt 128 Salem St Rt 128 Salem St
 

Bromobenzene
 
n-Butylbenzene
 
sec-Butylbenzene
 
tert-Butylbenzene
 
2-Chlorotoluene
 
4-Chlorotoluene
 
Hexachlorobutadiene
 
Isopropyltoluene
 
n-Propylbenzene
 
Styrene
 
1,3-Dichloropropane
 
1,2,3-Trichloropropane
 
Brompchloromethane
 
Dibromomethane
 
1,2-Dibromoethane
 

Note: The field blanks from both the 02/20 and 02/21 had small amounts of Toluene, 1,1',2
Trichlorofluoroethane, and Acetone.
 

Respectfully submitted,
 

TTEST, INC.
 

:oderick . Lamothe
 f̂ 
 
Laboratory Director
 

RJL/jf
 

l«BO» f t 1 0 » T S t t V I C E S
 



LABORATORY REPORT
 

CLIENT NAME: The Johnson Company DATE OF SAMPLE: 02/21/89
 
SAMPLE LOCATION: Aberjona River, Woburn, MA DATE OF RECEIPT: 02/21/89
 
LABORATORY NUMBER: 188-89 DATE ANALYZED: 02/22/89
 
PROJECT NUMBER: 78611
 

i)0ppb Spike Duplicate
 
02/20/89 02/20/89 02/21/89 02/21/89 02/20/89 02/20/89
 

PARAMETER Rt 128 Salem St Rt 128 Salem St Rt 128 Salem St
 

Chloromethane <1 <1
 
Bromoform <5 <5 <5 <5 95.8 % <5
 
Bromomethane <1 <1
 
Dibromochloromethane <1 <1
 
Vinyl Chloride <1 <1
 
2-Chloroethylvinyl Ether <5 <5 <5 <5 <5
 
Chloroethane <1 <1
 
Methylene Chloride <1 <1
 
Trichloroethylene 1 *J TRACE
 
Trichlorofluoromethane <1 <1
 
1,1-Dichloroethene <1 <1
 
1,1-Dichloroethane 1 TRACE TRACE TRACE
 
cis or trans-1,2-Dichloroethylene 2 8 TRACE 100.1 % 7
 
Chloroform <1 <1
 

^ ,2-Dichloroethane <1 <1 81.8 %
 
1,1,1-Trichloroethane 3 2 TRACE 109-1 % 1
 
Carbon Tetrachloride <1 <1
 
Bromodichloromethane <1 <1 TRACE 85.5 %
 
1,2-Dichloropropane <1 <1
 
trans-1,3-Dichloropropene <1 <1
 
cis-1,3-Dichloropropene <1 <1 100.5 %
 
1,1,2,2-Tetrachloroethane <1 <1
 
1,1,2-Trichloroethane <1 <1
 
Tetrachloroethylene TRACE TRACE TRACE TRACE
 
Benzene <1 <1
 
Toluene 1 TRACE TRACE TRACE 106.0 % TRACE
 
Ethylbenzene <1 <1 109.0 %
 
Chlorobenzene <1 <1
 
1, ll-Dichlorobenzene <1 <1
 
1,3-Dichlorobenzene <1 <1
 
1,2-Dichlorobenzene <1 <1
 
Xylenes <1 <1 TRACE TRACE
 
Acetone <5 <5 <5 <5 <5
 

Note 1 Note 2
 

EPA Method 502.1 & 503.1; All results reported as ug/1 or ppb.
 

Note: The Trichlorobeazene, Trimethylbenzenes, and Napthalene were not determined by this
 
method.
 

""""Note 1: This saople had a strong fuel oil odor.
 
Note 2: Expressed as % Recovery.
 

SCITSSTT
 
I f t B O R f t T O V Y S t f i V I C t I 



L f l B O R f t T O R Y S E R V I C E S 

THE J 
Box 339 
Rondolph, Vermont 05060-0339 
(802) 728-3379 

LABORATORY REPORT
 

CLIENT NAME: The Johnson Company LABORATORY NO.: 188-89 

ADDRESS: State Street PROJECT NO.: 78611 
Montpelier, VT 05602 

DATE OF RECEIPT: 02/21/89 
SAMPLING LOCATION: Aberjona River 

Woburn, MA DATE OF REPORT: 03/07/89 

ATTENTION: Mr. Seth Pitkin DATE OF SAMPLE: 02/20-02/21/89 

RESULTS EXPRESSED AS HICROGRAMS PER LITER (ug/1)
 
Location Date Total TOX Extractable TOX POX
 

Salem Street 02/20/89 11 nd. 11
 

Route 128 02/20/89 12 H.5 7.8
 

Salem Street 02/21/89 <10
 

Route 128 02/21/89 <10
 

QC DATA
 

Spike of
 
Salem Street 02/21/89 (§ 15-4 ppb, PCB Aroclor 125*O 112 % Recovery
 

nd.=Not Detected.
 

Respectfully submitted, 

SCITEST, INC. 

Roderick J. Lamothe 
Laboratory Director 

RJL/jf 



Appendix 19
 

Abcrjona Water Quality Sampling Results 
(from Defo, summer 1970) 



ABERJONA "RIVER STUDY
 
SAMPLING LOCATIONS
 

STATION LOCATION
 

1 Western branch of Aberjona River at West Street, Reading
 

2 Eastern branch of Aberjona River at West Street, Reading
 

3 Halls Brook below railroad bridge, off New Boston St., Woburn
 

3A Drainage Ditch at Woburn Barrel Company, off New Bo3ton St., Woburn
 

3B Halls Brook at New Boston Road, Woburn
 

3C Drainage Ditch at rear of Brown Warehouse, off New Boston St., Woburn
 

4 Aberjona River at bridge on Olympia Street, Woburn
 

5 Unnamed Brook behind Wingarsheet Company off Cedar St., Woburn
 

6 Aberjona River between Washington Street and Washington Circle, Woburn
 

7 Sweetwater Brook below General Foods, off Montvale Ave., Woburn
 

7A Sweetwater Brook at Sanborn Trucking, off Montvale Ave., Stoneham
 

8 Aberjona River opposite J. H. Winn Inc., Washington St., Winchester
 

9 Aberjona River below Parkview Apartment discharge, off SwantoR St.,
 
Winchester
 

10 Wedge Pond effluent at Main Street, Winchester
 

11 Aberjona River at U. S. G. S. Gaging Station, Winchester
 

12 Upper Mystic Lake at narrows-, Winchester
 



1 f ^
 

\\
 

"̂ Ŝ 
TABLE III 

RESULTS OF SAMPLES COLLECTED ON JUNE 16, 1971 
ANALYSES BY LAWRENCE EXPERIMENT STATION 

Sta. Flow pH Alkalinity Acidity BOD Chlorides Coliform 
(cfs) mg/1 mg/1 mg/1 mg/1 Total Fecal 

Organisms Organisms 
per 100ml per 100ml 

1 0.5 6.9 48 2.6 70 930 430 

2 0.4 6.6 48 3.0 47 750 430 

3 2.9 2.0 476 80.0 390 -^36 ^36 

4 6,3 2.4 185 48.0 255 x: 36 < 36 

5 0.5 7.0 50 2.0 215 1500 210 

6 6.1 3.0 58 27.0 220 ^36 ^36 

7 0.8 6.0 23 1.0 130 v:36 ^36 
V 

8 8.2 3.1 128 15.0 210 3̂6 3̂6 

9 9.5 5.9 23 5.2 190 436 <^36 

10 neg. 7.2 41 4.2 130 150 -71 

11 9.9 6.7 51 13.0 190 2400 230 

12 7.2 19 4.2 155 73 36 

neg-Flow could not be measured with the current meter
 

.T>
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TABLE V
 
RESULTS OF SAMPLES COLLECTED ON JUNE 30, 1971
 

ANALYSES BY TUFTS UNIVERSITY LABORATORY
 

Sta. pH Alkalinity Acidity BOD Chlorides
 
mg/1 rag/1 mg/1 mg/1
 

2 7.4 53.0 1.0 80
 

3A 1.5 1343 MOO *
 

3B 7.0 66.0 1.5 67
 

10 6.6 34.0 2.7 203.
 

11 7.1 37.0 2.5 182
 

* A proper endpoint could not be obtained in this sample
 

t̂ 
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TABLE VI
 

RESULTS OF SAMPLES COLLECTED ON JULY 7, 1971
 
ANALYSES BY LAWRENCE EXPERIMENT STATION
 

Sta. Flow PH Alkalinity Acidity BOD Chlorides	 Coliform
 
(cfs) mg/1 rag/1 mg/1 mg/1 Total Fecal
 

Organisms Organisms
 
per 100ml per 100ml
 

2 1.1	 6. 5 47 4.8 85 2400 930
 

1	 3 1.4 6. 3 ' 74 165.0 150 46000 430
 

3A 0.7 6. 3 170 530.0 290 2400 36
 

3B 0.6 6. 6 71 12.0 50 2400 2400
 

4 1.0 6. 4 95 102.0 150 1500 91
 

] 5 0.04 7. 1 52 3.6 160 1500 230
 
V
 

1
;ij> 6 2.4 6. 5 71 52.0 120 930 430
 

7 neg. 6. 5 58 2.8 90 15000 930
 
.!;
 
i i - . 8 3.1 6. 6 59 29.0 120 2400 2400
 

ir
 
;r 9 2.2 6. 5 60 18.0 130 4600 4600
 

10 neg. 7. 8 63 15.0 100 4600 150
 
.\
 

11 2.5 6. 3 45 10.0 160 2400 430
 

I 12 6. 8 18 9.6 120 750 430
 

|neg-Flow could not be measured with the current meter
 

S I .0
 

!i o>
 

1
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TABLE VII
 

RESULTS OF SAMPLES COLLECTED ON JULY 12, 1971
 

Sta.


2


3A


3B


3C


3


4


6


7A
 

11
 

12
 

PH


 7.1


 6.6


 7.0


 6.4


 6.5


 7.1


 7.5


ANALYSES BY TUFTS UNIVERSITY


 Alkalinity BOD DO

mg/1 rag/1 rag/1


 32 0.6 7.8


 200 350.0 0.5


 66 0.5 3.1


 240	 540.0 0.0


 90 120.0 2.2


 97 45.0 1.7


 91 20.0 3.5


9.0


7.7


 LABORATORY
 

 Chlorides

 mg/1


 60


 378


 80


 478


 252


 218


 190


 Coliform
 
 Total Fecal 

Organisms Organisms 
per 100ml per 100ml 

 7500 7500 

 2300 2300 

 110000 46000 

 9300 /-36 

 2300 2300 

 300 <: 36 

 700 O6 

110000 24000 

 700 700 

 900 900 

Nii
\
 

V
 

•xj
 



^ v_ — v
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( X
 

- - TABLE Mill
 
RESULTS OF SAMPLES COLLECTED ON JULY 15, 1971
 ^
 

ANALYSES BY TUFTS UNIVERSITY LABORATORY
 

Sta. pH Alkalinity BOD Chlorides Colifarm
 
mg/1 mg/1 mg/1 Total Fecal
 

Organisms Organisms
 
per 100ml per 100ml
 

2 6.8 21 0.8 67 4300 400
 

Nat. Poly. 6.3 ' 16 11.0 63 1500 36
 

Sewer Pumpage 5.9 497 >660 225 9300 400
 

3A 6.7 167 340.0 377 9300 900
 

3B 6.8 50 0.5 76 24000 1500
 

3 6.5 60 46.0 128 2300 900
 

6 6.9 48 4.0 114 15000 1-9300
 
V
 

7A 210000 210000
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Sca<


2


Nat. Poly.


Sewer Pumpage


3A


3D


3C


3


6


7A


U
 

PH


 6'9


 6.4


 5.8


 I'9


 6-8


 1-7


 2.4


 7-1


-» A

' • *


TABLE IX
 
RESULTS OF SAMPLES COLLECTED ON JULY 20, 1971
 

ANALYSES BY TUFTS UNIVERSITY LABORATORY
 

 Alkalinity Acidity BOD Chlorides

rag/1 mg/1 mg/1 mg/1


 29	 0.5 46


 17	 5.2 58


 > 1320 125
 

 1030 240.0 1700


 63	 1.5 63


 1580	 240.0 1800


 386 107.0 700


 62	 7.5 103


 rn

 D J


\
 

 Coliform
 
 Total Fecal
 

Organisms Organisms
 
per 100ml per 100ml
 

 2300 2300
 

 900 *3G
 

^ 36 *3G
 

 900 400
 

 O6 ^35
 

< 36 -C36
 

 900 400
 

 24000 9300
 

C -~ \
 
\ j-lOpOO 1 400
 

O
 

K
 

V 



/ . .

Sta. Flow 
(cfs) 

2 0.5 

3 2.8 

3A 1.0 

3B 1.2 

4 1.9 

5 neg. 

6 1.6 

7 neg. 

, 8 2.6 

it 
9 neg. 

10 neg. 

11 0.7 

12 

* v ^xasfe 
"̂ ? 

RESULTS OF 
ANALYSES 

TABLE K 
SAMPLES COLLECTED ON JULY 28, 1971 

BY LAWRENCE EXPERIMENTSTATION 

PH Alkalinity
mg/1

 Acidity
 mg/1

 BOD 
 mg/1 

Chlorides 
mg/1 

Coliforra 
Total Fecal 

Organisms 
per 100ml 

Organisms 
per 100ml 

6.7 28 3.0 71 4600 930 

4.5 0 160.0 450 1 36 4. 36 

2.0 1050 250.0 1050 ^36 -136 

6.5 53 3.6 70 2400 930 

5.5 11 126.0 425 -T36 ^ 36 

6.9 45 2.6 180 7500 2400 

7.2 

6.9 

120 

41 

9.0 

6.8 

250 

95 

11000 

240000 

1500 

4300 
V 

7.5 84 5.2 190 46000 {Tsooo] 

7.9 47 13.0 235 9300 4600 

7.5 55 9.2 130 9300 ISO 

7.2 51 5.2 265 4300 150 

7.3 29 6.0 170 930 230 

neg-Flow could not be measured with the current meter 

Ln 
N> 

• 



Appendix 20 

Aberjona Water Quality Sampling Results 
(from Water Resources Data for MA, NH, RI & IT 

U.S.G.S. Department of the Interior, 1973) 



399 AllALYSES OF SAflPLES C O L L E C T E D AT HI SCELLANCOUS S I T E S 

ChEnlCAL ANALYSES OF SUDFACE UATCK. WATEK YLA« OCTOtE* I9H TO SirifMtiK IJ7}.--Ccxttlnu.d I :
 
01*

OIS- iOLvEO 
r>is- T O T A L SOLVFO I.AG- DIS- PO

T O T A L MAN- CAL- KE- SOLVED TAS
CIS- SILICA I-OX CIUM SIUH SODIUM SlUH •JO-.ATE 

T l - r C~AOr,F. « s i o 2 > I C A ) I HA I I* I IMC03) 
D A T E tcrsi INC./L) (uG/L) lUf./L) (M&/L> IW&/L) ("u/1.1 

mvt»
 

01100<>70 - MfBRIMACK fclvf AT I40S. SEAP MAVfyxlLL. MASS. ILAT 42 *6 06 LONG 071 07 17.01) 

197J
 
. 1215 — 4.? 5*0 *0 5.0 .9 7.9 .8 7
 

01)0068* - LITTLf RlVf AT .fSTVlLLt. N.H. ILAT *2 *9 06 LONG 071 OA 50.01)
 

AMI). 1973
 
2t>. MOD -- 5.* 6*0 30 7.1 1.5 11 1.1 16
 

01100690 - LITTLE «|VF> AT nAV£W"-ILL. MASS. ILAT 42 46 38 LONG 071 OS 20.01)
 

ABB.. 197)
 
0930 — S.S 860 70 9.1 1.9 1* 1.4 20
 

01100700 - E A S T "£ADO« a iv tw NEA>< HAVFRHRL. HASS. ILAT *2 *n *1 LONG 071 01 59.01) 

APR.
 

2*. IMS 16 t.2 *90 SO 13 2.1 13 1.3 25 

01100750 - HERHIM»CK RIVER AT »iST NEirBURY. HASS. ILAT *2 48 38 LONG 071 00 02.011 

APR.
 

2k. 1310 4.2 570 30 S.S .t 7.7 .8 9
 
««AY
 
21. lino *.3 -- 100 S.O .9 7.S .8 10
 

01100804 - COBBLER BROOK AT HERRIHAC. MASS. IL»T 42 49 55 LONG 070 59 55.01)
 

APU.. 1973
 
1730 4.6 7.8 1000 100 1* 1.9 2» 2.0 36
 

01100820 - ARTICHOKE RIVER NtAM NEKRURYPQRT. HASS. (LAT »2 4« 47 LONG 070 SS 56.01)
 

APR. . 1*73
 
26. 1630 C2.0 .* 200 0 7.7 |.S 7.7 .6 17
 

01100*40 - PDvvDK RlvCR NEAR AHCSBURT. HASS. ILAT *2 SI *2 LONG 070 59 02.01)
 

»PB. 1971
 
2S. 1830 95 .» 530 50 5.2 .* ».l .( 10
 

01100850 - povcov RIVER AT AHCSBURT. MASS. ILAT *z so *( LONG 070 55 u.on
 
APR. . 1973
 
2S. 11*5 159 1.6 730 30 6.2 1.3 7.* 1.0 1*
 

OHOOt.70 - HERRIHACK RIVEM AT NE.BuRtPOBT. MA^S. ILAT 42 »8 56 LONG 070 S2 2*.Oil
 

APW. 1973
 
2*. 4.2 5*0 30 6.S 1.3 11 1.0 *
 

MYSTIC HIVE* IASIN
 

01102*60 - ABERJOKA RIVE" NEAR »OBURN. HASS. ILAT 42 29 29 LONG 071 07 46.01) 

JUNEi 1973
 
06... 1145
 ••0 7.7 1500 1100 36 7.0 64 S.I 43 

01102*95 - HORN POND IROOK AT VmCMCSH*. AASS. (LAT *J 27 20 LONC 071 01 I)) 

JUNE. 1973 
•
 

06... 1315
 2.0 1.1 *8o 130 25 ».3 4* 3.» *t 

http:OHOOt.70


,
 
ux ANALYSES or SAKnES C O L L E C T E D AT HISCUIAHIOUS S I T E S
 

CHEMICAL ANALYSES Or SuHrACE UAH». uiHH YEA' OCTOBER 1)72 TO SEPTEnlE* 'S7). - -Cont Inutd 

C I S - T O T A L 
DIS- U1S- «.OLVlO «J fL

AL«A- 01S- SOLVED SOLVED OIV- rl!>- A--OSU OIG»MC D»-L 
CA»- L 1 N I T Y SOLVED C«LO- FLUO- SOLVED SOLVED N|T"0- MTwo- Npoo1 

BONATE AS SUL'ATE RIDE RIDE N I T R A T E N I T R I T E I>IN cn>. (>rs 
1 IC01I CACU3 (SOk) ICLI 'r 1 (N) IN) INI IN) (M 
• HAT ' (MG/Ll (MG^Ll I«G/L> 1»&/L) |Mr,/L) (M&/LI O-G/LI i»C./L> INf./LI IM'-XLI 

«M|WU.IVE«^,.,-CO,T,NUEO 

01100^70 - MFRR1«ACK NIVtR AT |k9s, NEAb HAvED"ILL< •'ASS. I L A T k? kt 06 LONf. 07) 07 17.011 
• 

APR.. 1973
 

', 2k... 0 fc a.H 12 .k ,»0 .00 .OS .M
 
• 

01I006IU - L ITTLE R l V f w AT »ESTv ILLE> N.H. ILAT k? k« 06 LONG 071 0(- SO. PI) 

Ak>R.. 1973 

26... 0 13 10 19 .3 .19 .00 .17 ,lf< 

01100690 - L I T T L E R1VEH AT piAVEHHlLL. MASS. ILAT k2 kfc 38 LONG 071 05 20.011 

APH., 1973 

26... 0 16 12 2S ..•> .29 .00 .11 .33 

nnoo7oo - C A S T HE ADO* RIVER NEAC HAVEHHILL. MASS. (LAT k? kg M LONG OTI o i *S9 .o i> 

APH.. 1V73 
2k... 0 21 12 2k .3 .09 .00 .Ik .30 

i 
01100750 - MERRIMACK PIVER AT *EST KE»BURY. MASS. ILAT k? ka an LONG o7j oo 03.011 

1 
APR.. 1973 

2k... 0 7 a. 7 13 .k .59 .01 .11 .6k 
MAT 

21... 0 B 7. B 12 .2 .k9 .00 .07 .51 

Ol lOOaok - COBBLER BROOK AT ME0R]MAC. MASS. ILAT 42 k9 55 LONG 070 59 SS.01) 

i APR.. 1973 

2k... 0 30 IB 3k .3 2.6 1.9 .17 .B2 

5 01100B20 - ARTICHOKE RIVER NEAH NEKPURYPOOT , MASS. ILAT k? kg kT LONG 070 SS Sfc.M) 

I APR.. 1973 

; 26... 0 14 a.S 13 .1 .05 .06 .07 .37 

j 

• t O l l O O B k O - PO»KOV PIVER NEAR AMESBURT. MASS. ILAT 42 51 4? LONG 070 59 02.01) 

APR., 1973 
0 8 6.S 11 .3 .01 .00 .17 ,\t 1

1 
"••• 

OH00850 - powov RIVER AT AMESRDRY. MASS. ( L A T 42 so 4a LONG 070 s*> is. on 
1 APR., 1V73 

25... 0 11 a.S 12 .3 .18 .00 .10 .45 

I 

i 01100870 - MEWRIMACK HIVE* AT NEvBURTPOHT. MASS. (LAT 42 kg S6 LONG 070 S2 24.01) i. 

i
[• APR., 1973
 

; 2k... 0 7 a.S IB .4 ,S9 .00 .06 .57
 

1 KYSTIC KIVEI IAS IK t 

g*B 
'i 

01102460 - ABERJONA RlvER W E A R VOBuRN. MASS. ILAT 42 29 29 LONG 071 07 46. OU 

1 JUNE. 197J *i 
!- » 

!. 06... 0 35 100 »7 .5 S.7 .16 S.a 1.4 

1•j Ol)02li95 - HORK POKO »»OOK AT MINCHESTIH. WSS. (LAT »2 17 20 IOMC 071 Ot IJ) 

r" • 
1}: JUNE. 1973
 

^S 1 06... 0 38 20 as .2 .66 .24 .05 .59
 fd 
• t 

1 
'|T

*'fl 

|li
5^1 
^ PI: 

•a 
* 1*58 II1!- .. . nn̂ nM«TlMli»n̂ m »̂î ^mill̂ »TTî î î BrB 

HMBBIM£R3mMBlMH9HMHI 

http:oi*S9.oi


ANALYSES or SAMPLES COLLECTED AT HISCEILANEOUS SITES
 

CHEMICAL AHALT5ES Of SURFACE HATCH. WAT£« rt/.« OCT06CK IJ7J TO S£PrE««£* IJ ?J.--Con t inu»,( 

Ol«- n|S- SPE
SOLVFO SOLVED "ON- C1FIC 
0»-I-0. T O T A  L SOLIDS £•«- CON- COLOB 
•".•OS- P"OS- (SUM OF MA*0- BONATE DUC'- CA&PON ( P L A T 
p-r)B';S cnxSTl- NESS »APn- ANCE DlOHOt INUM

IP) IP) lufMSl i fA.MG) NESS <«icae- ATu&E ICO?) C O B A L T 
J A T  r l«f-/L) I"0/LI I"G/L) l**u/ll "MQSl IIIM1TS) IQEG Cl I"0/LI_ IJN 1 T S 

HIVE* tASIN. --CONTINUED 

01100»>70 - " fBBt-AC" P lV fP AT 149S. NEAU MAVFBH1LL. MASS. ILAT «2 kb 06 LONG 071 07 17.01) 

.OS .12 47 16 10 H2 6.4 Ik.3 k.S 10 

OllOO'iPk - LITTLE P IV fw AT .ESTvILLE. N.H. (LAT 42 k9 06 LONG 071 06 50.011 

1*71 
.00 .0' 6k 2k II Ilk 7.3 11.5 1.3 *0 

UIIOO>>90 - L ITTLE PlvEB AT »AvEfiHlLL> -ASS. ILAT 42 46 38 LONG 071 0% 20.01) 

APP. 
it. .00 .01 11 31 15 142 4.9 lk.0 t.O 70 

1)1100700 - E A S T HEADO* HIVff NtAM MAVEBM)LL. "ASS. ILAt k? kb kl LONG 071 01 S9.nl) 

.00 .0? 85 41 21 US 7.1 17.2 3.2 60 

11100750 - MEWUIMACK BIvtB AT nEST NEwBUPT. MASS. IL'T 42 48 38 LONG 071 DO 02.01) 

ivn 
.13 .10 kb 17 10 81 6.2 Ik.S <i.l 10 

.Ok .13 k6 16 8 79 6.6 13. k k.O 

01100«0» - COHBLEB HfcOOK *T »E«"»!>'AC'> MASS. (LAT 4.2 k9 55 LONG 070 59 55.011 

1V73 
.16 .?6 136 k3 13 230 6.8 16.0 9.1 70 

01100820 - ARTICHOKE BIVE" WEAK NEKRuBTPORT . MASS. ILAT k? kft k7 LONG 070 55 56.011 

APU. 1973 
26. .00 .01 k8 25 11 9J 6.7 15.0 5.k S 

011008kO - POHVOl PlvEO NEAR AHESBURT. HiSS. C L A T k2 51 k2 LONG 070 S9 02.01) 

AP1«., 1V71 
.00 .01 37 17 * 60 6.5 18.0 5.1 60 

01100850 > P0»»0» BlvEP AT AHESPllBT. MA55. ILAT 42 SO k8 LONG 070 SS 18.01) 

A»R.. J473 
.01 .06 46 21 9 84 6.5 17.5 7.) 50 

01100870 - MEPRIXACK «1VE« AT NE«PU»TrPOBTt "»SS. ILAT 42 4« 56 LONG 070 52 24.01)
 

1973 
.02 .12 14 103 6.2 14.0 4.1
 

MTJTIC HIVE* IASI« 

OH02k60 - ABEHJONA RIVED NEAR IfOBURN. MASS. ILAT k2 29 29 LONG 071 07 46.01) 

JUNE. 1973 
06.. .00 .OS 361 120 83 620 6.6 16.8 17 KO 

OII02k35 - HOKN FONO tAOOK AT WINCHESTER. MASS. (LAT 4: 27 20 LONG 071 OS 19)
 

JUNE • 1973
 
06.. .00 .03 211 42 400 7.4 20.2 2.9
 "0 



ANALYSIS or SABLES COLLECTED AT MISCELLANEOUS S ITES to: 
CHEMICAL ANALYSES Or SUHrACE WATER. WATER YEAR OCTO«[R 1372 '0 SEMEMttR I? 7).--Cont Inutd 

nis- Ois
01S- SOLVED SOLVID 

PIS- T O T A L SOLvrD -AH- CIS- PO
SOLVEO T O T A L «A««- CAL- *l- SOvVlO TAS- R1CAP
S1L1CA 1*0* GiNESt C1U- Slu« iOulu-" SU* MONATE 
(S102> I'll <Mk"> ICAI ("Gl IN«I I") I"C03I 

D A T F ( C r S ) IHG/LI IUC-/L> IUr./LI ("G/LI ("G/LI l-r./LI IMG/LI (T./L I 

015

MYSTIC R I V E R RASIN. --CONTINUED 

01102SOO - AHEMJONA R1VE» AT klNCHESTE". «ASS. t L<T 42 ?fr SO LONG 071 OP 22.0H 

JUNE . 1973 
ot. 1430 14 T.6 1400 400 )8 7.2 66 4.7 

-

0110301S - "ILL EtBOOK AT ARLINGTON. MASS. ( L A T 4? 2S ?0 LONG 071 DP &9.0II 

JUNl 
06. IbTO 3.9 6.9 ,400 „, 26 S.7 40 46 

H 0110i02S - ll.l«irt ftOO*. MArf ARLINGTON. HISS. ILAT 42 ?4 ?S LONG 071 08 041 

JUNE • 1V73 
06. 1900 4.9 4.0 |4f)0 200 40 10 -7 S.6 9* 

01103050 - MYSTIC RIVER AT AMELIA EARHART DAM, SONERVILLE. HASS. (LAT 42 23 44 LONG 071 04 32) 

JUNE . 1473 
07. 1130 l.P 1300 230 31 11 60 •>.<. 43 

VTWtANTIC RIVER MS IN 

01104905 - SIPPICAS K lV lH NtAM MAKION. MASS. ILAT 41 44 OS LONG 070 46 30) 

OCT. . 197? 
13. .. 10"»l) 44 l.f -- — 3.5 1.0 6.1 1.3 S 

AUG. . 1973 
06. 4 

AUCOOI CREEK MS IN 

01105908 - AUCOOT CREEK NEAR MARION, MASS. (LAT 41 41 05 LONG 070 4( 25) 

AUb. 
08. 143P .68 4.3 600 40 1.4 1.0 11 3.4 4 

HATTAPOISETT OIVER US IN 

01105511 - hATTAPOISETT RIVER AT MlMSEVILLE ROAO. HEAR ROCHESTER, MASS. (LAT 41 44 10 LONC 070 51 4$) 

OCT. • 197; 
13. .. 0970 17 ».9 — -- 4.1 1.0 S.3 .9 6 

. 1973 
oe! 1S30 7.7 ».8 1300 SO 3.0 1.1 S.7 .» 

OII05JI4 - KATTAKIISETT RIVER AT TINKMAM LAKE. HAriAfOllETT. BASS. (LAI 41 41 05 LONC 070 50 JO) 

AUG. . 1973 
C8SO 9.2 09. ••* 1300 30 3.0 1.2 6.0 .» 7 

0110S921  SKIM B»00« NIAR MATTAP01SE1T MASS ILAT 41 3* So LONG 070 49 40.011 

AUG. . 1973 
09. 09*0 .07 >9 1000 40 .- 1.2 9.4 1.7 1 

ACUSMNET RIVER US IN 

OII05S24 - ACUSHNET R I V E R AT LEONARD STREET, ACUSHNET, MASS. (LAT 41 43 25 LONC 070 53 SO) 

AUG. • 1973 
09. 

1) 



ANALYSES OF SAnFLES COLLECTED AT MISCELLANEOUS SITES 

CHEMICAL ANALYSES OF SUAFACF. UATEK. UATER TLA* OCTOIH IJ71 TO SCPTEnlCK I97J." Cc»-t I no. a 

DIS- T O T A L 

OIS- OIS- SOLVED «JEL
iL«»- OIS- SOLVED SOLVED OIS- PI*- A-MQNU &l-G»>.|C O»ML 

C»°- L l« l 'Y SOLVED C-LO- FLUO- SOLVED SOLVED NlTKO- MTwo- s|T»0

«ON«TE »S SUL.FATE HUE «iriE N I T R A T E N I T R I T E GIN Gf N GEN 
(N) (OH) C»C»3 ISOk) ICL) <FI IN) (N) IN) (hi 

O A T f 

MYSTIC RIVER IAS IN.— CONTINUED 

0)102500 - AHERJONA RIVE" AT •iNCnESTE". HISS. ILAT 42 26 SO LONG 071 08 22. Oi l 

JUNE, 1<*73 
06.., 0 20 56 110 .4 7.0 .02 .13 5.6 " 

01103015 - "ILL CROOK AT A*|. INATON. "ASS. ILAT 4? 25 20 LONb 071 08 S«.01I 

JUNE. 1973 
06.. 0 38 23 75 .2 2.1 .01 .13 .75 

— 

01103025 - AuE.JFE RUOOK NEAR ARLINGTON. MASS. ILAT 42 24 25 LONG 071 01 04) 

JUNE. 
06.. 0 80 4| 82 .2 2.0 .00 .14 1.4 " 

OII050W - MYSTIC RIVER AT AMELIA EARnART 0AM. SONERVILLE. MASS. (LAT 1.2 2) "•» LONC 071 Ok 32) 

JUNE, 1973 
07.. 0 35 62 ISO .3 2.6 .01 .11 1.8 " 

WEVCANTIC RIVER tASIN 

01105905 - S1PPICAN RIVER KEAb MARION, MASS. ILAT 41 44 OS LONG 070 46 30) 

OCT.. 1972 

13.. 0 4 S.9 11 .0 .08 -- .40 
AUG.. 1V73 

08.. 0 3 13 10 .3 .1* .01 .13 .35 

AUCOOT CREEK IASIN 

01105908 - AUCOOT CUEK NEAR MARION. MASS. (LATM dl OS LONC 070 *t IS) 

AUG.. 1973 

08.. 0 3 17 12 .3 .04 .01 .24 .52 

MATTAPOISETT RIVER IAS IN 

OII05JM - MATT AMI SETT RIVER AT ROUNSEVILLE ROAD. NEAR ROCHESTER, MASS. (LAT III U 10 LONC 070 SI »S) 

OCT., 1972 

13.. 0 5 6.7 11 .0 .09 — .40
 
AUG.. 1973
 
Ob..
 0 5 11 8.5 .3 .12 .00 .09 .26 

01 10531* - MATTAPOISETT RIVER AT TlNKHAH LANE, NATTAPOISCTT, MASS. (LAT 41 k\ OS LONC 070 SO 30) 

AUG., 1973 
09.. 0 6 6.1 9.0 .1 .21 .00 .10 .20 

01105921 - SHIFT BROOK NEAfc MATTAP01SETT MASS (LIT 41 3% SO LONG 070 49 40. OD 

AUG., 1973
 
09..
 0 1 40 18 .6 .00 .02 .27 1.4 

ACUSHNET RIVER IASIN 

OIIOSS2* - ACUSHNET RIVER AT LEONARD STREET, ACUSHNET, MASS. (LAT III «3 IS LONC 070 S) SO) 

AUG., 1973
 
09..
 0 9 10 9.0 .1 .21 .00 .10 .50 



ANALYSES OF SAMPLES COLl tCTCD AT MISCELLANEOUS S I T E S 

CHIKICAL AMALYSES OF SURFACE UMER. MATER YIAR OCTOIIPI 1972TO StfTt"8E« 197) .--Cont lnu«a 

011- DIS- SPf-
SOLvro SOLVED KDN- cinc 
OKTK.O. TOT»L SOL I OS C»B- CON- Ol 0" 

PnOS- PHPS- (Sun or HAR- POMTE DUCT CA^HON  ( W L * T 
TIH(-L°- 010MOE INI-

(Pl (PI TUENTS! (CA.»r.i St SS (MICBO- ATU"E ICO?) COHALT 

DATF IfG/L) IfG/LI (MG/LI 

PnOBuS CONSTI- NESS MfO- ANCE P« 

(»C./l ) MMOSI (UNITSI iriEC. C> (xf'/LI UNITSI 

' MYSTIC RIVER »ASIN. --CONTINUED 

•1NC«EST£B •6 SO LONG 07| 08 77.01)01102500 - ArtfBJONA RIVE* AT . MASS. ILAT 47 ; 

JUNE. 1'973 
IV. S l.V 70.07 130 1)0 615 7.306... .00 333 

01103015 - KILL B»OOK Al ARLINGTON. MASS. (LAT 4? 25 ?0 LONG 071 08 59.01)
 

JUNE.1V73
 
Ofr... .09 .19 714 06 51 3»? 7.2 )V.O 4.6
 

01103025 - ALtKlTE B»00« NtA« AHL1NGTON, MISS. (LAT 4? ?4 75 LONG 07) tf 04)
 

JUNE. 1973
 
06... .06 .23
 788 140 61 5?1 7.3 I'.b 7.9 S
 

OIIOJ050 - MYSTIC RIVCR AT AMELIA IARHART DAM. SOMIRVILLE, MASS. (LAT Ii2 23 W LONG 071 W J2) 

JUNE. "l973 
07... .06 .14, 38? 1?0 «7 708 6.9 ?0.0 8.7 13 

WEVFJUITIC HIVEK 8ASIN 

01105905 - SIPP1CAN KlvEB NEAH HAH10N. MASS. ( L A T 41 44 05 LONG 070 4IS 30) 

OCT., 1972
 
13... 40 13 9 61 5.9 11. 1) 10 »
.


AUG.. 1973
 
08... .05 .06 45 11 B 61 5.9 73.0 8.1 1*0
 

AUCOOT CHECK IAS IN 

01105508 . AUCOOT CHEEK HEAD MARION. MASS. (LAT 41 M OS LONG 070 H 25) 

AUG.. 1973 
08... .04 •OS 58 » 4 63 5.1 77.0 51 200 

nAHArOISETT KIVER USIN 

01105911 - MATTAf>OISETT KIVEK AT ROUNSEVILLE MAC,NEAR ROCHESTER, MASS. (LAT 41 U 10 LONG 070 SI *5) 

OCT..1977
 
13... 39 14
 56 6.7 11.0 6.1
 

ALK,.. 1973
 
08... .03 04 3399 1177 7 5577 6.6.00 ?5.0 9.9.66 100
75.0
 

ononu - MATTAPOism RIVER AT TIMKHM LAME. MATTAK>ISETT. MASS. (LAT M *i os IMC 070 so ») 

AUG..1973
 
09... .04
 06 IB J7 T 1.0 6.3 27.0 5.6 110
 

01105971 - SklTT BROOK NCAM MAfTAPOISCTT MASS ILAT 41 38 50 LONG 070 49 40.01)
 

AUG..1973
 
09... .09
 »9 — — — (4 4.6 70.0 40 600
 

ACVSMNET ftlVCR US IN 

0110592* - ACUSHNET RIVER AT LCOHAU STREET. ACVSHNET, MASS. (LAT M »3 25 LONG 070 S) SO) 

AUG.. 1973 
09... .07 •03 45 15 6 65 6.6 25.0 4.4 100
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Formerly ?ST 
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uiul K 

33 I n d u s t r i a l \\ a* 

W i l m i n g t o n . MA 0188T 

(SOB) 6574200 

March 16, 1989 

Mr. Tim Cosgrave
 
ENSR Consulting and Engineering
 
35 Nagog Park
 
Acton, MA 01720
 

REFERENCE: Project No. : 8500-089-021C
 
(3140-001-009)
 

Project Name : Unifirst
 
Date Received: March 6, 1989
 

Dear Mr. Cosgrave:
 

Enclosed are the results of analyses performed at your
 
request on the project submission referenced above. Please
 
feel free to contact us if you have any questions concerning
 
the enclosed data.
 

Sincerely yours,
 

A.
 
Marie A. Wojtas
 
Laboratory Project Mgr.
 
(508) 657-4290
 

Martha S. Sparlin Marilyn Hoyt
 
Laboratory QA Manager Laboratory Manager
 

cc: Jeff Bates
 



LABORATORY ANALYTICAL REPORT
 

I. INTRODUCTION
 

This report represents the results of analyses conducted on
 
ENSR Project No. 8500-089-021C, received by the Wilmington
 
Laboratory on March 6, 1989. Upon receipt by the laboratory, the
 
samples were inspected for condition, Chain of Custody field
 
identification accountability, and individual sample analytical
 
requirements. The submitted samples were entered into the
 
computerized Laboratory Information Management data base and
 
unique laboratory identification numbers were assigned to each
 
sample. The sample I.D. number is subsequently used throughout
 
the laboratory to provide positive sample accountability in
 
accordance with recommended USEPA sample management protocol.
 
Table I summarizes the field identification, laboratory
 
sample numbers, and analytical methodologies performed for
 
this project.
 

TABLE I.
 
Project Sample Summary
 

Project No. : 8500-089-021C
 
Project Name: Unifirst, Woburn, MA
 

F i e l d S a m p l e S a m p l e A n a l y t i c a l Method
 
Identification Number Matrix and Reference
 

Drainage 66261 water PPT PAH - ENSR SAM-002
 
Composite
 

Drainage 66262 water PPT PAH - ENSR SAM-002
 
Composite (filtered)
 

Salem 66263 water PPT PAH - ENSR SAM-002
 
Composite
 

Salem 66264 water PPT PAH - ENSR SAM-002
 
Composite (filtered)
 

128 Composite 66265 water PPT PAH - ENSR SAM-002
 
128 Composite 66266 water PPT PAH - ENSR SAM-002
 

(filtered)
 



II. QUALITY ASSURANCE AND QUALITY CONTROL
 

As an indication of the overall quality of the data generated
 
by the ENSR Laboratory for this report, one or more of the
 
following types of Quality Control analyses may be included
 
in this report as required by the analytical methodology
 
referenced in the project summary contained in TABLE I.
 

1. Method Blanks (MB)
 
2. Sample Duplicate Analyses
 
3. Laboratory Control Samples (LCS)
 
4. Matrix Spikes and Duplicates (MS/MSD)
 
5. Surrogate Compound Recoveries
 

Results of the quality control and quality assurance samples
 
analyzed concurrently with the submitted samples for this
 
project were within acceptable ranges. Quality control
 
analyses and criteria for all methodologies performed by this
 
laboratory are established by regulatory agencies and are
 
constantly monitored as part of the laboratory's formal QA/QC
 
program. Appendix I contains descriptions of the various
 
types of QA/QC requirements which may have been required in
 
this project.
 

III. ANALYTICAL RESULTS AND DISCUSSION
 

The results of analyses included in this report have been
 
reviewed by the appropriate analytical department managers, "the"
 
Laboratory Quality Assurance Manager, and the Laboratory Project
 
Manager for accuracy and completeness i— Method descriptions and
 
summaries of procedures used in this report are available upon
 
request. Appendix II contains general references to analytical
 
procedures used by this laboratory.
 

Please note that three samples (ENSR laboratory nos. 66262,
 
66264, 66266) were pressure filtered prior to analysis with 0.045
 
micron pore size Nucleopore filters. These samples are
 
designated on the appropriate report sheets. Also, one sample
 
(ENSR laboratory no. 66261) required dilution prior to analysis.
 
Surrogate recoveries could not be calculated due to the dilution
 
factor.
 

Due to the necessity to run sample nos. 66261, 66263 and 66265 at
 
dilutions, the detection limits for the sample results should be
 
adjusted accordingly. Also, because phenanthrene and anthracene
 
co-eluted on the gas chromatographic column, these two compounds
 
are reported as total values.
 



APPENDIX I
 

QUALITY CONTROL AND ASSURANCE PROCEDURES
 

1. Method Blanks (MB) - Analytical control consisting of all
 
reagents, internal standards, and surrogate compounds carried
 
through an analytical procedure to check for laboratory or
 
instrumental contamination.
 

2. Surrogates - Isotope labelled compounds added to analyses
 
used to evaluate analytical efficiency by measuring recovery.
 

3. Duplicate Analysis - A quality assurance check on the
 
integrity of sample preparation as well as sample collection
 
and shipping. Field duplicates and laboratory duplicates may
 
be analyzed for each submission of samples when requested and
 
where sample volumes permit. A laboratory duplicate is an
 
aliquot of a field sample.
 

4. Laboratory Control Sample (LCS) - A standard control
 
matrix spiked with a group of target compounds representative
 
of the method analytes. _ The LCS. is used to monitor the day- 
to-day accuracy of routine analytical methods within defined
 
QC limits. An LCS has been established for most routine
 
analytical methods. Control limits are.defined by the most
 
recent six months of LCS data for the appropriate methodology
 
with an acceptable range for each analyte af the mean plus or
 
minus 3 standard deviations.
 

5. Matrix Spike and Matrix Spike Duplicate (MS/MSD) - An
 
aliquot of the sample matrix spiked with known quantities of
 
specific compounds and subjected to the entire analytical
 
procedure in order to evaluate the effect of sample matrix on
 
measurable analyte recovery. The MSD is a duplicate analysis
 
of the matrix used to measure method precision.
 



APPENDIX II
 

ANALYTICAL PROCEDURE REFERENCES
 

1.	 "Guidelines Establishing Test Procedures for the
 
Analysis of Pollutants Under the Clean Water Act", 40
 
CFR, Part 136; Federal Register, Vol.49, No.209, 1984.
 

I
 

2.	 US EPA. Test Methods for Evaluating Solid Waste,
 
Physical/Chemical Methods. (SW 846 ) Washington, D.C.,
 
April, 1984.
 

3.	 US EPA. Methods for Chemical Analysis of Water and
 
Wastes. EPA-600/4-79-020. Cincinnati, OH, March, 1983.
 

4.	 American Public Health Association, American Water Works
 
Association, Water Pollution Control Federation.
 
Standard Methods for the Examination of Water and
 
Wastewater, 15th & 16th Ed., Washington, D.C., April,
 
1985.
 

5.	 1984 Annual Book of ASTM Standards Section 4:
 
Construction, Vol. 04.08: Soil & Rock; Building Stones.
 

6.	 1984 Book of ASTM Standards, Part 31: Water.
 
;
 

7.	 Manuals of Soil Laboratory Testing, Vo'l. 1: Soil
 
Classification and Compaction Tests-, K.H. Head, 1980.
 

8.	 US EPA. Methods for the Determination of Organic
 
Compounds in Finished Drinking Water and Raw Source
 
Water. Cincinnati, OH, Sep 1986. ~ '"
 

9.	 Methods of Soil Analysis Agronomy No. 9, Part 2:
 
Chemical and Microbiological Properties, 1965.
 

10.	 Current EPA Contract Laboratory Program (CLP) Invitation
 
for Bid protocols for analysis of organic and inorganic
 
hazardous substances.
 

11.	 ENSR/ERT developed and validated screening methods and
 
specialized techniques for parameters not covered by
 
published EPA protocols.
 



PPT PAH ANALYSES IN WATER
 

SUMMARY OF SAMPLE RESULTS
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 6626l(UNFILTERED) DATE SAMPLED : 03/05/89 
FIELD ID : DRAINAGE COMPOSITE DATE RECEIVED : 03/06/89 
CLIENT : UNIFIRST DATE EXTRACTED : 03/07/89 
SAMPLING SITE : LOWELL,MA DATE ANALYZED : 03/09/89 
PROJECT NO: 8500-089-021 

PARAMETER RESULT MDLl 0.64 MDL 
(NG/L) 

BENZO(A)ANTHRACENE  730. 4 , ,30 2 , 80 
CHRYSENE "  750. 2, ,60 1, 70 
BENZOFLUORANTHENES(B&K) 1500. 1, , 4 0 0.90 
BENZO(A)PYRENE 600. 2 , ,90 1.90 
INDENO(1,2,3-CD)PYRENE 530. 0.67 0 .43 
DIBENZ(A,H)ANTHRACENE 580. 0 .42 0 .27 
BENZO(G,H,I)PERYLENE 690. 0 . 6 7 0 .43 
NAPHTHALENE 160. 2 . 0 0 1.30 
2-METHYLNAPHTHALENE 540. 1.60 1.00 
1-METHYLNAPHTHALENE 350. 1.30 0.83 
BIPHENYL 83. 1.30 0.83 
ACENAPHTHYLENE 48. 1-. 00 0.64 
ACENAPHTHENE   190. 1.20 0.77 
DIBENZOFURAN 100. 0.69 0.44 
FLUORENE 210. 0.64 0.41 
TOTAL PHENANTHRENE/ANTHRACENE 1700. 3.40 2.20 
FLUORANTHENE . . 2200^ 0.97 0.62 
PYRENE 1700. 0.74 0.47 
BENZO(E)PYRENE 620. 4.00 2.40 
PERYLENE 400. 1.20 0.77 

MDL# = SAMPLE DILUTION FACTOR IS 10X; ADJUST MDL ACCORDINGLY 
(SEE DISCUSSION) 

SURROGATE RECOVERY,% RECOVERY LIMITS,% 

NAPHTHALENE-D8 NA* 14-108
 
FLUORENE-D10 NA* 41-162
 
CHRYSENE-D12 NA* 10-118
 

NA* = NOT ANALYZED DUE TO SAMPLE DILUTION AND MATRIX INTERFERENCE
 

REVIEWED BY: QC BY: l•! ̂ ' __
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66262(FILTERED) DATE SAMPLED : 03/05/89 
FIELD ID : DRAINAGE COMPOSITE DATE RECEIVED : 03/06/89 
CLIENT : UNIFIRST DATE EXTRACTED : 03/08/89 
SAMPLING SITE : LOWELL,MA DATE ANALYZED : 03/13/89 
PROJECT NO : 8500-089-021 

PARAMETER RESULT MDL 0.64 MDL 
(NG/L) 

BENZO(A)ANTHRACENE " 65. 30 2.80 
CHRYSENE 190. 60 1.70 
BENZOFLUORANTHENES(B&K) 130. 40 0.90 
BENZO(A)PYRENE 30. 90 1.90 
INDENO(1,2,3-CD)PYRENE 59. 0.67 0.43 
DIBENZ(A,H)ANTHRACENE 19. 0.42 0.27 
BENZO(G,H,I)PERYLENE 73. 0.67 0.43 
NAPHTHALENE 9.9 00 1. 30 
2-METHYLNAPHTHALENE 86. 60 1, 00 
1-METHYLNAPHTHALENE 32. 30 0.83 
BIPHENYL BDL 30 0.83 
ACENAPHTHYLENE ' " BDL 00 0.64 
ACENAPHTHENE     2.9 20 0.77 
DIBENZOFURAN BDL 0.69 0.44 
FLUORENE 1.5 0.64 0.41 
TOTAL PHENANTHRENE/ANTHRACENE 30. 3.40 2.20 
FLUORANTHENE 120. 0.97 0.62 
PYRENE 120. 0.74 0.47 
BENZO(E)PYRENE 33. 4.00 2.40 
PERYLENE 22. 1.20 0.77 

SURROGATE RECOVERY,% RECOVERY LIMITS,% 

NAPHTHALENE-D8 77 14-108 
FLUORENE-D10 114 41-162 
CHRYSENE-D12 101 10-118 

* = OUTSIDE CONTROL LIMITS
 

REVIEWED BY: QC BY:
 



ENSR CONSULTING AND E N G I N E E R I N G
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66263(UNFILTERED) DATE SAMPLED : 03/05/89 
FIELD ID : SALEM COMPOSITE DATE RECEIVED : 03/06/89 
CLIENT : UNIFIRST DATE EXTRACTED : 03/07/89 
SAMPLING SITE : LOWELL,MA DATE ANALYZED ; 03/09/89 
PROJECT NO : 8500-089-021 

PARAMETER RESULT MDLI 0.64 MDL 
(NG/L) 

BENZO(A)ANTHRACENE ' 28. 4. 30 80 
CHRYSENE "32. 2. 60 70 
BENZOFLUORANTHENES(BStK) 58. 1, 40 90 
BENZO(A)PYRENE 23. 2, 90 90 
INDENO(1,2,3-CD)PYRENE 24. 0. 67 43 
DIBENZ(A,H)ANTHRACENE 22. 0, 42 27 
BENZO(G,H,I)PERYLENE 25. 0, 67 43 
NAPHTHALENE 11. 2, 00 30 
2-METHYLNAPHTHALENE 14. 1. 60 00 
1-METHYLNAPHTHALENE 11. 1. 30 0.83 
BIPHENYL BDL 1. 30 0.83 
ACENAPHTHYLENE  BDL 1. 00 0.64 
ACENAPHTHENE  18. 1. 20 0.77 
DIBENZOFURAN 8.0 0. 69 0.44 
FLUORENE 13. 0. 64 0.41 
TOTAL PHENANTHRENE/ANTHRACENE63." 3. 40 20 
FLUORANTHENE 410,- 0. 97 62 
PYRENE 81. 0, 74 47 
BENZO(E)PYRENE 22. 4. 00 40 
PERYLENE 14 . 1. 20 0.77 

MDL# = SAMPLE DILUTION FACTOR IS 5X; ADJUST MDL ACCORDINGLY 
(SEE DISCUSSION) 

SURROGATE RECOVERY,! RECOVERY LIMITS,% 

NAPHTHALENE-OS 108 14-108 
FLUORENE-D10 85 41-162 
CHRYSENE-D12 99 10-118 

OUTSIDE CONTROL LIMITS
 

REVIEWED BY: QC BY:
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66264(FILTERED) 
FIELD ID : SALEM COMPOSITE 
CLIENT : UNIFIRST 
SAMPLING SITE : LOWELL,MA 
PROJECT NO : 8500-089-021 

PARAMETER

BENZO(A)ANTHRACENE
CHRYSENE
BENZOFLUORANTHENES(B&K)
BENZO(A)PYRENE
INDENO(1 ,2 ,3 -CD)PYRENE
DIBENZ(A,H)ANTHRACENE
B E N Z O ( G , H , I ) P E R Y L E N E
NAPHTHALENE
2-METHYLNAPHTHALENE
1-METHYLNAPHTHALENE
BIPHENYL
ACENAPHTHYLENE
ACENAPHTHENE 
DIBENZOFURAN
FLUORENE
TOTAL PHENANTHRENE/ANTHRACENE
FLUORANTHENE
PYRENE
BENZO(E)PYRENE
PERYLENE

SURROGATE RECOVERY,% 

NAPHTHALENE-D8 58 
FLUORENE-D10 108 
CHRYSENE-D12 71 

ND = NOT DETECTED 
* = OUTSIDE CONTROL LIMITS
 

LEWED BY: QC BY:
 

DATE SAMPLED : 
DATE RECEIVED : 
DATE EXTRACTED 
DATE ANALYZED ! 

 RESULT 
(NG/L) 

 6.6 
 8.7 

 13. 
 3.7 

 3.8 
 1.8 

 4 .1 
 7.9 

 3.6 
 BDL 

 BDL 
 BDL 

 BDL 
 2.2 

 1.5 
 7.1 

 11. 
 8.1 

 <4.0 
 3.2 

03/05/89 
03/06/89 

: 03/08/89 
03/13/89 

MDL 0.64 MDL 

4 .30 2. 80 
2.60 1, 70 
1.40 0.90 
2.90 1.90 
0.67 0 .43 
0 . 4 2 0.27 
0.67 0 .43 
2 , 00 1, .30 
1, 60 1, .00 
1, 30 0.83 
1, 30 0.83 
1, 00 0.64 
1. 20 0.77 
0.69 0.44 
0.64 0.41 
3 .40 2.20 
0.97 0.62 
0.74 0.47 
4.00 2 .40 
1.20 0.77 

RECOVERY LIMITS,%
 

14-108
 
41-162
 
10-118
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 
PPT-PAH RESULTS IN WATER
 

ENSR NO : 66265(UNFILTERED) DATE SAMPLED : 03/05/89
 
FIELD ID t 128 COMPOSITE DATE RECEIVED : 03/06/89
 
CLIENT : UNIFIRST DATE EXTRACTED : 03/07/89
 
SAMPLING SITE : LOWELL,MA DATE ANALYZED ; 03/09/89
 
PROJECT NO : 8500-089-021
 

PARAMETER RESULT MDL# 0.64 MDL 
(NG/L) 

BENZO (A) ANTHRACENE _..._-?2 .  _ .30 .80 
CHRYSENE   78. .60 .70 
BENZOFLUORANTHENES(BStK) 160. .40 .90 
BENZO(A)PYRENE 59. .90 .90 
INDENO(1,2,3-CD)PYRENE 60. 0.67 .43 
DIBENZ(A,H)ANTHRACENE 47. 0 . 4  2 .27 
BENZO(G,H,I)PERYLENE 59. 0.67 .43 
NAPHTHALENE 15. 2. 00 .30 
2-METHYLNAPHTHALENE 13. 1. 60 .00 
1-METHYLNAPHTHALENE 7 . 9 1, 30 .83 
BIPHENYL BDL 1. 30 .83 
ACENAPHTHYLENE  -BDL 1. 00 .64 
ACENAPHTHENE 21. 1, 20 .77 
DIBENZOFURAN 11. 0.69 .44 
FLUORENE 36. 0.64 .41 
TOTAL PHENANTHKENE/ANTHRACENE 170, 3.40 .20 
FLUORANTHENE 290. 0.97 .62 
PYRENE 190. 0.74 .47 
BENZO(E)PYRENE 58. 4 . 0 0 .40 
PERYLENE 27. 1.20 .77 

MDL# = SAMPLE DILUTION FACTOR IS 5X; ADJUST MDL ACCORDINGLY 
(SEE DISCUSSION) 

SURROGATE RECOVERY,% RECOVERY LIMITS,% 

NAPHTHALENE-D8 105 14-108 
FLUORENE-D10 95 41-162 
CHRYSENE-D12 118 10-118 

* = OUTSIDE CONTROL LIMITS
 

REVIEWED BY: Uu) QC BY:
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 
PPT-PAH RESULTS IN WATER
 

ENSR NO : 66266(FILTERED)
 
FIELD ID : 128 COMPOSITE
 
CLIENT : UNIFIRST
 
SAMPLING SITE : LOWELL,MA
 
PROJECT NO : 8500-089-021
 

DATE SAMPLED : 03/05/89
 
DATE RECEIVED : 03/06/89
 
DATE EXTRACTED : 03/08/89
 
DATE ANALYZED : 03/13/89
 

PARAMETER


BENZO(A)ANTHRACENE

CHRYSENE

BENZOFLUORANTHENES(BSK)

BENZO(A)PYRENE

INDENO(1,2,3-CD)PYRENE

DIBENZ(A,H)ANTHRACENE

BENZO(G,H,I)PERYLENE

NAPHTHALENE

2-METHYLNAPHTHALENE

1-METHYLNAPHTHALENE

BIPHENYL

ACENAPHTHYLENE

ACENAPHTHENE

DIBENZOFURAN

FLUORENE

TOTAL PHENANTHRENE/ANTHRACENE

FLUORANTHENE

PYRENE

BENZO(E)PYRENE

PERYLENE


 RESULT
 
(NG/L)
 

 7.5
 
 10.
 

 11.
 
 <2.9
 

 3.2
 
 1.4
 
 3.7
 

 5. 0
 
 3.1
 
 3.0
 

 BDL
 
 " BDL
 

 BDL
 
 BDL
 

 1.8
 
 7.3
 

 11.
 
 7.7
 

 <4.0
 
2 . 3
 

MDL
 

30
 
60
 
40
 
90
 

0.67
 
0.42
 
0.67
 
2.00
 
1.60
 
1.30
 
1.30
 
1.00
 
1.20
 
0.69
 
0.64
 
3.40
 
0.97
 
0.74
 
4.00
 
1.20
 

0.64 MDL
 

2.80
 
1.70
 
0.90
 
1.90
 
0.43
 
0.27
 
0.43
 
1, ,30
 
1, ,00
 
0.83
 
0.83
 
0.64
 
0.77
 
0.44
 
0.41
 
2.20
 
0.62
 
0.47
 
2.40
 
0.77
 

SURROGATE RECOVERY,% RECOVERY LIMITS,% 

NAPHTHALENE-D8 40 14-108 
FLUORENE-D10 101 41-162 
CHRYSENE-D12 70 10-118 

ND = NOT DETECTED 
* = OUTSIDE CONTROL LIMITS 

JEWED BY: MlO QC BY: 



PPT PAH ANALYSES IN WATER
 

SUMMARY OF QA/QC RESULTS
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66315 DATE SAMPLED : 03/07/89 
FIELD ID : MB890198 DATE RECEIVED : NOT APPLICABLE 
CLIENT : UNIFIRST DATE EXTRACTED : 03/07/89 
SAMPLING SITE : ENSR.WILMINGTON,MA DATE ANALYZED : 03/09/89 
PROJECT NO : 8500-089-021 

PARAMETER RESULT 
(NG/L) 

BENZ0(A)ANTHRACENE BDL 
CHRYSENE <2.6 
BENZOFLUORANTHENES(B&K) 1.5 
BENZO(A)PYRENE BDL 
INDENO(1,2,3-CD)PYRENE BDL 
DIBENZ(A,H)ANTHRACENE BDL 
BENZO(G,H,I)PERYLENE BDL 
NAPHTHALENE 2 .1 
2-METHYLNAPHTHALENE BDL 
1-METHYLNAPHTHALENE BDL 
BIPHENYL BDL 
ACENAPHTHYLENE BDL 
ACENAPHTHENE BDL 
DIBENZOFURAN BDL 
FLUORENE BDL 
TOTAL PHENANTHRENE/ANTHRACENE <3.4 
FLUORANTHENE BDL 
PYRENE 1.3 
BENZO(E)PYRENE BDL 
PERYLENE BDL 

SURROGATE RECOVERY,%
 

NAPHTHALENE-OS 38
 
FLUORENE-D10 95
 
CHRYSENE-D12 19
 

* = OUTSIDE CONTROL LIMITS
 

MDL 0.64 MDL
 

30 2, 80
 
60 1, 70
 
40 0.90
 
90 1.90
 

0.67 0.43
 
0.42 0.27
 
0.67 0.43
 
2, .00 1, 30
 
1, .60 1, ,00
 
1, .30 0.83
 
1, .30 0.83
 
1, .00 0.64
 
1, .20 0.77
 
0.69 0.44
 
0.64 0.41
 
3.40 2.20
 
0.97 0.62
 
0.74 0.47
 
4.00 2.40
 
1.20 0.77
 

RECOVERY LIMITS,%
 

14-108
 
41-162
 
10-118
 

> REVIEWED BY: QC BY:
 7LJL
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66323(FILTERED) DATE SAMPLED : 03/08/89 
FIELD ID : MB890206 DATE RECEIVED : NOT APPLICABLE 
CLIENT : UNIFIRST DATE EXTRACTED : 03/08/89 
SAMPLING SITE : ENSR,WILMINGTON,MA DATE ANALYZED : 03/13/89 
PROJECT NO: 8500-089-021 

PARAMETER

BENZO(A)ANTHRACENE

CHRYSENE

BENZOFLUORANTHENES(B&K)

BENZO(A)PYRENE

INDENO(1,2,3-CD)PYRENE

DIBENZ(A,H)ANTHRACENE

BENZO(G,H,I)PERYLENE

NAPHTHALENE

2-METHYLNAPHTHALENE

1-METHYLNAPHTHALENE

BIPHENYL

ACENAPHTHYLENE " '

ACENAPHTHENE "

DIBENZOFURAN

FLUORENE

TOTAL PHENANTHRENE/ANTHRACENE

FLUORANTHENE

PYRENE

BENZO(E)PYRENE

PERYLENE


 RESULT 
(NG/L)
 

 BDL
 
 BDL
 

 BDL
 
 BDL
 

 BDL
 
 BDL
 

 BDL
 
4 .4
 

 3 . 3
 
 BDL
 

 BDL
 
 BDL
 

 'BDL
 
 BDL
 

 BDL
 
 BDL
 

 2.4
 
 2.3
 

 BDL
 
 BDL
 

MDL
 

.30
 

.60
 

.40
 

.90
 
0.67
 
0.42
 
0.67
 
2, .00
 
1, .60
 
1. .30
 
1, .30
 
1, .00
 
1, .20
 
0.69
 
0.64
 
3.40
 
0.97
 
0.74
 
4.00
 
1.20
 

0.64 MDL
 

2, 80
 
1, 70
 
0.90
 
1.90
 
0.43
 
0.27
 
0.43
 
1, ,30
 
1, ,00
 
0.83
 
0.83
 
0.64
 
0.77
 
0.44
 
0.41
 
2.20
 
0.62
 
0.47
 
2.40
 
0.77
 

SURROGATE RECOVERY,% RECOVERY LIMITS,% 

NAPHTHALENE-D8 42 14-108 
FLUORENE-D10 75 41-162 
CHRYSENE-D12 76 10-118 

ND = NOT DETECTED 
* = OUTSIDE CONTROL LIMITS 

i%_*IEWED BY: uu) QC BY: 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 
QUALITY CONTROL CHECK SAMPLES
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66341

LAB FORT NO : LF890202

EXTRACTION DATE : 03/07/89

COMPOUND SPIKED CONG.
(NG/L)

2-METHYLNAPHTHALENE 22.4

FLUORENE 20.0

CHRYSENE 20.0

BENZO(E)PYRENE 16.0

NAPHTHALENE 20.0

BENZO(ghi)PERYLENE 20.0


SURROGATES EXP. CONC.

(NG/L)


NAPHTHALENE, D8 10.9
FLUORENE, DID 9.9
CHRYSENE, D12 11.1

REVIEWED BY: MlO


 CLIENT : UNIFIRST 

 PROJECT NO : 8500-089-021 

 ANALYSIS DATE : 03/09/89 

 SAMPLE CONC. RECOVERY
 
 (NG/L) (%)
 

 8.8 39
 
 10.9 55
 
 32.0 160
 
 8.3 52
 
 7.4 37
 
 26.2 131
 

 OBS. CONC. - RECOVERY
 
(NG/L)_
 

 3.5 32
 
 9.4 95
 
 8.6 77
 

 QC BY: //•
ftto.
 



ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 
QUALITY CONTROL CHECK SAMPLES
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66367 CLIENT : UNIFIRST 

LAB FORT NO : LF890206 PROJECT NO : 8500-089-021 

EXTRACTION DATE : 03/08/89 ANALYSIS DATE : 03/13/89 

COMPOUND SPIKED CONC. SAMPLE CONC. RECOVERY 
(NG/L) (NG/L) (%) 

2-METHYLNAPHTHALENE 22.4 16.5 83 
FLUORENE 20.0 13.1 66 
CHRYSENE 20.0 27.1 136 
BENZO(E)PYRENE 16.0 16.6 104 
NAPHTHALENE 20.0 12.6 63 
BENZO(ghi)PERYLENE 20.0 25.6 128 

SURROGATES EXP. CONC. OBS. CONC. RECOVERY 
(NG/L) (NG/L) * (%) 

NAPHTHALENE, D8 10.9 4.8 44 
FLUORENE, D10 9.9 9.2 93 
CHRYSENE, D12 11.1 8.1 73 

REVIEWED BY: UU3 QC BY:
 



CHAIN OF CUSTODY SHEETS
 

AND
 

SAMPLE RECEIVING CHECKLISTS
 



CHAIN OFCL RECORD
 
Client/Project Name Project Location 

I Project No. Field Logbook No. 

J/ OO? 

Sampler: (Signature) Chain of Custody Tape No. 

i Sample No./ Lab Sample Type of 
! Identification Date Time Number Sample 

7 

JT7~^_ LkJL 

Of. flu* tee ,4>L 

5" 
,~fts£ 7 

> Relinquished by Date Time Received by: (Signature) 

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

Relinquished by: (Signature) Date Time Received for Labora/Tory: fSig t̂ure) 

Sample Disposal Method: Disposed of by: (Signafijrt 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

C.O.C Environmental Research and Technology, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-657-4290 

REMARKS 

Date Time 

Date Time 

Dale Time 

Date Time 

ERT
 
N? 24510
 

1974-3*84 



1 
CHAIN OF Cl' JDY RECORD 

Client/Project Name Project Location 

Project No. Field Logbook No. 

Sampler: (Signature) Chain of Custody Tape No. 

Sample No./ Lab Sample Type of
 
Identification Date Time Number Sample REMARKS
 

0 / 7. vti 

n s~<.> 

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

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

Relinquished by: (Signature) Date Time for llaboratoryS/ynaft//-ey Date Time 

Sample Disposal Method: Disposed of by: Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-657-4290 N? 24512 

1974-3^84 



f /c CHAIN OF CL .ODY RECORD 
Client/Project Name 

-\\ v r < 
Project No. 

Project Location 

Field Logbook No. 

ANALYSES 

Sampler: (p-ignature) Chain of Custody Tape No. 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type of 
Sample REMARKS 

5 
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 

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

Relinquished by: (Signature) Date Time fjeceived for Laboratory: (Signature) Date Time 

Sample Disposal Method: Disposed of by. (Signature] 2 Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-657-4290 N? 24509 



CHAIN OF CL ^DY RECORD
 
Client/Project Name 

Project No. 

31 <•/<>• 
Sampler: (Signature] 

Project Location 

Field Logbook No. 

Cham of Custody Tape No. 

K r\ 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type of 
Sarqple REMARKS 

6 
Relinquished by: (Signatur Date Time Received by (Signature) Date Time 

"Relinquishe^ttjy: (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time £eived for Laboraory: (Signature) Dat Time 

Sample Disposal Method. Disposed of by: (Signatur Date Time 

SAMPLE COLLECTOR 

Got. 
rn->

ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-657-4290 N? 24511 

1974-3-84 



• ERT LABORATORIES
 
SAMPLE RECEIPT CHECKLIST
 

AUTHORIZATION 
CLIENT QO i PROJECT l NUMBER 3/1/0- QQ/ - QQ? 

shipped NOTES:
 
"hand-delivered
 

COC present on receipt NOTES:
 
"no COC
 

COC tape on shipping NOTES:
 
container
 
no COC tape
 

_samples broken/leaking NOTES:
 
'samples intact of receipt
 
other, see notes
 

ambient on receipt NOTES:
 
"chilled on receipt
 

samples preserved correctly NOTES:
 
"improper preservatives
 
^N/A," no recommended
 
"preservatives
 
other, see notes 

received within holding time NOTES:
 
"not received within holding
 
times
 
N/A, no recommended holding
 

"time
 
other, see notes
 

COC tapes on samples NOTES:
 
"no COC tapes
 

discrepancies between COC NOTES:
 
"and sample labels
 
no discrepancies noted
 

"N/A, no COC received
 

10. Storage Location Y-r
 
Addi t ional continents:
 

Date/Time: Samples inspected and logged in 



Formerly ERT 

K>SR ('. 

anil K 

33 liiiiu-trial \^ a\ 
ttilmingion. MA 0188T 
(508) 657-1200 

March 20, 1989
 

Mr. Tim Cosgrave
 
ENSR Consulting and Engineering
 
35 Nagog Park
 
Acton, MA 01720
 

REFERENCE: Project No. : 8500-089-021C ADDENDUM
 
(3140-001-009)
 

Project Name : Unifirst
 
Date Received: March 6, 1989
 

Dear Mr. Cosgrave:
 

Attached is an addendum to the report orginally sent on March 17,
 
1989. Please find attached an addition to the discussion, and
 
three sample chromatograms. Please feel free to contact us
 
if you have any questions concerning the enclosed data.
 

Sincerely yours,
 

Marie A. Wojtas
 
Laboratory Project Mgr.
 
(508) 657-4290
 

Martha S. Sparlin Marily Hoyt
 
Laboratory QA Manager Laboratory Manager
 

cc: Jeff Bates
 



In addition to low level polyaromatic hydrocarbons detected in
 
these samples, one sample (ENSR no. 62261-unfiltered) contained
 
relatively high amounts of some commonly used industrial
 
solvents. The following table summarizes the identity and
 
approximate amounts present in the sample extract:
 

Compound Appoximate Concentration
 
Present in Sample Extract
 

(ug/L)
 
2-butanone (methyl ethyl ketone) 3
 
2-butoxy ethanol (Butyl Cellosolve) 3
 
2-butoxy ethoxy ethanol (Butyl Carbitol) 40
 

Please note that the water samples submitted to the laboratory
 
were extracted using the ENSR PAH extraction procedure. Because
 
these solvents are extremely water soluble, their extraction
 
efficiency is expected to be low, and these values should be
 
interpreted as minimum values.
 

Sample chromatograms (in the total ion scan mode) of all
 
unfiltered samples are attached. Please note that all samples
 
contain discernable levels of petroleum hydrocarbon oils. Other
 
primary peaks are identified on the sample chromatograms.
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March 16, 1989
 

Mr. Tin Cosgrave
 
ENSR Consulting and Engineering
 
35 Nagog Park
 
Acton, MA 01720
 

REFERENCE: Project No. : 8500-069-021C
 
(3140-001-009)
 

Project Name : Unifiret
 
Date Received: March 6, 1539
 

Dear Mr. Cosgrave:
 

Enclosed are the results of analyses performed at yo^
 
request on the project submission referenced above.
 
feel free to contact us if you have any questions ccr.
 
the enclosed data.
 

Sincerely yourc.
 

A.
 
Marie A. Wojtas
 
Laboratory Projcc*
 
(SOS) 657-4290
 

T7/.
 
Martha s. Sparlin Marilyn Hoyt
 
Laboratory QA Manager Laboratory Manage- :
 

cc: Jeff Bates
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APPENDIX I
 

QUALITY CONTROL AND ASSURANCE PROCEDURES
 

1. Method Blanks (MB) - Analytical control consist:.^
 
reagents, internal standards, and surrogate corpcun ' • .
 
through an analytical procedure to check for Labcrav; ",
 
instrumental contamination,
 

2. Surrogates - Isotope labelled compounds added to -r, •.
 
used to evaluate analytical efficiency by Treasuring :---•
 

3. Duplicate Analysis - A quality assurance check or
 
integrity of sample preparation as well as sample co! .. .
 
and shipping. Field duplicates and laboratory dupli-.-:.'
 
be analyzed for each submission of samples when reg-,;-—-:
 
where sample volumes permit. A laboratory duplicate _r
 

aliquot of a field sample.
 

4. Laboratory Control Sample (LCS) - A standard cor-:".
 
matrix spiked with a group of target compounds repres*.
 
of the method analytes. The LCS i* used to monitor r.--;
 
to-day accuracy of routine analytical methods within.:•
QC limits. An LCS has been established for most rou*•.:.•:•
 
analytical methods. Control limits are.defined by the
 
recent six months of LCS data for the appropriate rr.et: .
 
with an acceptable range for each analyte erf the nea": :
 
minus 3 standard deviations.
 

5. Matrix Spike and Matrix Spike Duplicate (MS/.MSD)
 
aliquot of the sample matrix spiked with known quan1:!.:;
 
specific compounds and subjected to the entire ar.aly;;.
procedure in order to evaluate the effect of sample •••>
 
measurable analyte recovery. The MSD is a duplicate :.
 
of the matrix used to measure method precision.
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LABORATORY ANALYTICAL REPORT
 

I, INTRODUCTION
 

This report represents the results of analyses
 
ENSR Project No. 8500-089-021C, received by the Kil ::.-•-..
 
Laboratory on March 6, 1989. Upon receipt by the lab.--.:
 
samples were inspected for condition, Chain of Custtiij
 
identification accountability, and individual sample ..
requirements. The submitted samples were entered into
 
computerized Laboratory Information Management data _o.-.
 
unique laboratory identification numbers were assigns 
sample. The sample I.D. number is subsequently used *. r
 
the laboratory to provide positive sample accountabili-,,.
 
accordance with recommended USEPA sample management [..'.
 
Table I summarizes the field identification, laboratory
 
sample numbers, and analytical methodologies perform*.'
 
this project.
 

TABLE I.
 
Project Sample Summary
 

Project No. : 8500-089-021C
 
Project Name: Unifirst, Woburn, KA
 

Field Sample Sample Analytical Method
 
Identification Number Matrix and Reference
 

Drainage 66261 water PPT PAH - ENSR SAX • 
Composite 

Drainage 66262 water PPT PAH - ENSR SAX • I 

Composite (filtered) 
Salem 66263 water FPT PAH - ENSR SA.\ '. 

Composite 
Salem 66264 water PPT PAH - ENSR SA.V \, 

Composite (filtered) 
128 Composite 66265 water PPT PAH - ENSR SA.X 1 

128 Composite 66266 water P?T PAH - ENSR s;.;-. 
(filtered) 
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II. QUALITY ASSURANCE AND QUALITY CONTROL
 

As an indication of the overall quality of the data ?•:•-.
 
by the ENSR Laboratory for this report, one or more c-'
 
following types of Quality Control analyses may be In;
 
in this report as required by the analytical methodo"..•••JJ
 
referenced in the project summary contained in TABLL
 

1. Method Blanks (KB)
 
2. Sample Duplicate Analyses
 
3. Laboratory Control Samples (LCS)
 
4. Matrix Spikes and Duplicates (KS/KSD)
 
5. Surrogate Compound Recoveries
 

Results of the quality control and quality assurance- :; .
 
analyzed concurrently with the submitted samples for:.>..
 
project were within acceptable ranges." Quality contr;-.
 
analyses and critaria for all methodologies perfe>nr.*<i b;
 
laboratory are established by regulatory agencies inc •:•
 
constantly monitored as part of the laboratory's fcrr,:.;.
 
program. Appendix I contains descriptions of the var4. •-•
 
types of QA/QC requirements which may have been r&qv.'.;•
this project.
 

III. ANALYTICAL RESULTS AND DISCUSSION
 

The results of analyses included in this report have l>
reviewed by the appropriate analytical department mara-

Laboratory Quality Assurance Manager, and the Laborav.
 
Manager for accuracy and completeness. "Method- descrij.
 
summaries of procedures used in this report are avail-L
 
request. Appendix II contains general references to c,
 
procedures used by this laboratory.
 

Please note that three samples (ENSR laboratory nos.
 
66264, 66266) were pressure filtered prior to analysis
 
micron pore size Nucleopore filters. These samples a:
designated on the appropriate report sheets. Also, -,: ?
 
(ENSR laboratory no. 66261) required dilution prior i>^
 
Surrogate recoveries could not be calculated due to '::..
factor.
 

Due to the necessity to run sample nos. 66261, 66263 
dilutions, the detection limits for the sample resulr^
 
adjusted accordingly. Also, because phenanthrene arj :
 
co-eluted on the gas chromatographic column, these r-.. .
 
are reported as total values.
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APPENDIX II
 

ANALYTICAL PROCEDURE REFERENCES
 

1.	 "Guidelines Establishing Test Procedures for th<
 
Analysis of Pollutants Under th<s Clean Water A^c .
 
CFR, Part 136; Federal Register, Vol.49, No.2C9. .
 

i
 

2.	 US EPA. Test Methods for Evaluating Solid Wasr,;-,
 
Physical/Chemical Methods. (SW 846 ) Washington,.
 
April, 1984,
 

3.	 US EPA. Methods for Chemical Analysis of Water ft-

Wastes. EPA-600/4-79-020. Cincinnati, OH, Ma::c>:,
 

4.	 American Public Health Association, American Ws-c.
 
Association, Water Pollution Control Federation.
 
Standard Methods for the Examination of Water s...
Wastewater, 15th & 16th Ed., Washington, D.C., ,V:
 
1985.
 

5.	 1984 Annual Book of ASTK Standards Section 4: •
 
Construction, Vol. 04.08: Boil & Rock; Buildir.y .
 

6.	 1984 Book of ASTM Standards, Part 31: Water.
 
f!
 

7.	 Manuals of Soil Laboratory Testing1, Vcrl. l: So:5".
 
Classification and Compaction Teats-, K.H. Head, .-..
 

8.	 US EPA. Methods for the Determination of Org^inir
 
Compounds in Finished Drinking Water and Raw SG-.
 
Water. Cincinnati, OH, Sep 1986.
 

9.	 Methods of Soil Analysis Agronomy No. 9, Part :•.
 
Chemical and Microbiological Properties, 1965.
 

10.	 Current EPA Contract Laboratory Program (CLP) ir,-•;
 
for Bid protocols for analysis of organic and ir,;
 
hazardous substances.
 

11.	 ENSR/ERT developed and validated screening n-et.h---.':
 
specialized techniques for parameters not
 
published EPA protocols.
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PPT PAH ANALYSES IN WATER
 

SUMMARY OF SAMPLE RESULTS
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ENSR CONSULTING AND ENGINEERING
 
SUMMARY OP ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 6626l(UNriLTERZD) DATE SAMPLED : 03/77, 
FIELD ID : DRAINAGE COMPOSITE DATE RECEIVED : C3/: 
CLIENT	 : UNIFIRST DATE EXTRACTED : 03. 
SAMPLING SITE : LOWELL,MA	 DATE ANALYZED : Oj/ :: 
PROJECT NO : 8500-089-021 

PARAMETER RESULT MDL<
 
(NG/L)
 

BENZO (A) ANTHRACENE 730. 4 .30
 
CHRYSENE -: 7.50. 2 . 60
 
BENZOFLUORANTHENES(BSK) - 1500i 1.40
 
BENZO(A)PYRENE 600, 2 .90
 
INDENO (1,2, 3 -CD) PYRENE 530. 0.67
 
DI BEN Z( A, H) ANTHRACENE 580. 0 . 4 2
 

- BENZO (G , H , I ) PERYLENE 690. 0 .67 
NAPHTHALENE 160. 2 .00 
2 -METH YLNAPHTHALENE 540. 1.60 
1-METHYLNAPHTHALENE 350. 1.30 
BIPHENYL 83. 1,30 
ACENAPHTHYLENE 48. 1-00 
ACENAPHTHENE . - - 190. - 1.20 
DIBEN20FURAN 100. 0.69 
FLUORENE 210. 0.64 
TOTAL PHENANTHRENE/ANTHRACENE 1700. 3.40 
FLUORANTHENE 2200. . 0.97 
PYRENE 1700. 0.74 
BENZO (E) PYRENE 620. 4 .00 
PERYLENE 400. 1.20 

MDLfl	 =» SAMPLE DILUTION FACTOR IS 10X; ADJUST MDL ACCOJ 
(SEE DISCUSSION) 

SURROGATE RECOVERY,* Rzcovzrv 

NAPHTHALENE-OB NA« 
FLUORENE-D10 NA* 
CHRYSENE-D12 NA* 1C-': 

NA* = NOT ANALYZED DUE TO SAMPLE DILUTION AND MATRIX 

B Y : M l / 3 QC BY: 
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EMSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66262(FILTERED) DATE SAMPLED : 03/0!?. v 
FIELD ID : DRAINAGE COMPOSITE DATE RECEIVED : 03/;., 
CLIENT : UNIFIRST DATE EXTRACTED : C 3 / - ' 
SAMPLING SITE : LOWELL,MA DATE ANALYZED : 02,^ 
PROJECT NO : 8500-089-021 

• •»« MS.'**

PARAMETER RESULT KDL 
(NG/L) 

BEN20(A)ANTHRACENE ' 65. 30 
CHRYSENE 190, 60 
B£NZOFLUORANTHENES{BtX) 130, 40 
BENZO(A)PYRENE 30. 90 
INDENO(1,2,3-CD)PYRENE 59. 0.67 
DIBENZ(A,H)ANTHRACENE 19. 0.42 
BENZO(G,H,I)PERYLENE 73. 0.67 
NAPHTHALENE 9.9 2. 00 
2-METHYLNAPHTHALENE 86. 1. 60 
1-KETHYLNAPHTHALENE 32. i_ 30 
BIPHENYL BDL 1. 30 
ACENAPHTHYLENE ' " " BDL 1, 00 
ACENAPHTHENE  •  ' 2,9 1, 20 
DIBENZOFURAN BDL 0.69 
FLUORENE 1.5 0.64 
TOTAL PHENANTHRZNE/ANTHRACENE 30. 3.40 
FLUORANTHENE 120. 0.97 
PYRENE 120. 0.74 
BENZO(E)PYRENE 33. 4.00 
PERYLENE 22. 1.20 

SURROGATE RECOVERY RECOVER •' 

NAPHTHALENE-D8 77 1-1 •: 
FLUORENE-D10 114 41
CHRYSENE-D12 101 lo-: 

* = OUTSIDE CONTROL LIMITS 

^"R EVIEWED BY: QC BY; 
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ENSR CONSULTING AND E N G I N E E R I N G
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66263(UNFILTERED) DATE SAMPLED : 03/0':. 
FIELD ID : SALEM COMPOSITE DATE RECEIVED : 03/1-.'. 
CLIENT : UNIFIRST DATE EXTRACTED : C3. . 
SAMPLING SITE : LOWELL, MA DATE ANALYZED : 03,- ., 
PROJECT NO : 8500-089-021 

PARAMETER RESULT MDLf 
(NG/L) 

BENZO(A)ANTHRACENE ' 28, ,30 4 , 
CHRYSENE " • '~"52. ,60 2 , 
BENZOFLUORAHTHENES(B&K) 58. , 4 0 1, 
BENZO(A)PYR£NE 23. 2 , 90 
INDENO(1,2,3-CD)PYRENE 24. 0.67 
DIBENZ(A,H)ANTHRACENE 22. 0 . 4 2 
BENZO(G,H,I)PERYLENE 25. 0.67 
NAPHTHALENE 11. 00 2 , 
2-METHYLNAPHTHALENE 14. ,60 1, 
1-METHYLNAPHTHALENE 11. , 3 0 1, 
BIPHENYL BDL , 30 1, 
ACE-NAPHTHYLENE ' BDL , 00 1, 
ACENAPHTHENE  *8. ,20 1. 
DIBENZOFURAN 8.0 ,69 0. 
FLUORENE • 13. .64 0. 
TOTAL PHENANTHRENE/ANTHRACENE ~63. 3. ,4-0 
FLUORANTHENE ... -110.' 0.97 
PYRENE ... 81. 0.74 
BENZO(E)PYRENE 22. 4 , 00 
PERYLENE 14. 1 20 

HDL*	 SAMPLE DILUTION FACTOR IS 5X; ADJUST MDL ACCOR" 
(SEE DISCUSSION) 

SURROGATE	 RECOVERY, RECOVERY
 

NAPHTHALENE-D8 108
 
FLUORENE-D10 85 41-'
 
CHRYSENE-D12 99 1C-- .
 

* = OUTSIDE CONTROL LIMITS 

BY; JUU/	 QC BY •-JLH 
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ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66264(FILTERED) DATE SAMPLED : 03/05/> 
FIELD ID : SALEM COMPOSITE DATE RECEIVED : 03/*J 
CLIENT :
SAMPLING

 UNIFIRST 
 SITE : LOWELL,MA 

DATE
DATE

 EXTRACTED : 03/-J. 
 ANALYZED : 03/:1 . 

PROJECT NO : 8500-089-021 

PARAMETER RESULT KDL 
(NG/L) 

BENZO(A)ANTHRACENE • 6.6 4.30 
CHRYSENE 8.7 2.6C 
BENZOFLUORANTHENES(BiK) 13. 1.40 
BENZO(A)PYR£NZ 3.7 2.90 
INDENO(l,2/3-CD)PYRENE 3.8 0.67 
DIBENZ(A,H)ANTHRACENE 1.8 0.42 
BENZO(G,H,I)PERYLENE 4.1 0.67 
NAPHTHALENE • 7.9 2, CO 
2-KETHYLNAPHTHALENE 3.6 1, 60 
1-METHYLNAPHTHALENE BDL 1, 30 
BIPHENYL BDL 1, 30 
ACENAPHTHYLENE BDL 1, 00 
ACENAPHTHENE  BDL 1. 20 
DIBENZOFURAN 2.2 0.69 
FLUORENE 1.5 0.64 
TOTAL PHENANTHRENE/ANTHRACENE 7.1 3.40 
FLUORANTHENE 11. 0.97 
PYRENE 8.1 0.74 
BENZO(E)pyRENE <4.0 4.00 
PERYLENE 3.2 1.20 

SURROGATS RECOVERY,% 

NAPHTHALENE-D8 
FLUORENE-D10 
CHRYSENE-D12 

58 
108 

71 
41 
10 

ND
*

 «
 

 NOT DETECTED 
 OUTSIDE CONTROL LIMITS 

REVIEWED BY : Mil) QC BY: 
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ENSR CONSULTING AND ENGINEERING 
SUMMARY OF ANALYTICAL RESULTS 

PPT-PAH RESULTS IN WATER 

ENSR NO : 66265(UNFILTERED) 
FIELD ID : 128 COMPOSITE 
CLIENT : UNIFIRST 
SAMPLING SITE : LOWELL,MA 
PROJECT NO : 8500-089-021 

DATE
DATE
DATE
DATE

 SAMPLED : 0 2 /  -
 RECEIVED • 03/. 
 EXTRACTED : 03/ 
 ANALYZED ; 03, 

PARAMETER RESULT 
(NG/L) 

MDLi 

BENZO( A) ANTHRACENE ~..~-72-.- 30 
CHRYSENE  .«-•-. .-78. 60 
BENZOFLUORA>1THENES(B&K) •• 160. 40 
BENZO(A)PYRENE 59. 90 
I N D E N O ( 1 , 2 , 3 - C D ) P Y R E N E 60 . 67 
D I B E N Z ( A , H ) A N T H R A C E N E 47 . 42 
B E N Z O ( G , H , I ) P £ R Y L E N E 59. 67 
NAPHTHALENE " 15. 00 
2-METHYLNAPHTHALENE 13, 60 
1-METHYLNAPHTHALENE 7.9 30 
BIPHENYL BDL 30 
ACENAPHTHYLENE . -BDL 00 
ACENAPHTHENE ' 21. 20 
DIBENZOFURAN 11. 6$ 
FLUORENE 36. 64 
TOTAL PHENANTHRENE/ANTHRACENE -170. 40 
FLUORAJITHENE 290. 0.97 
PYRENE 190. 0.74 
B E N Z O ( E ) P Y R E N E 58. 4 .00 
PERYLENE 27. 1 20 

MDLf SAMPLE DILUTION FACTOR IS 5X; ADJUST MDL ACCO?L 
(SEE DISCUSSION) 

SURROGATE RECOVERY,% RECOVER 

NAPHTHALENE-OS 105 
FLUORENE-D10 95 
CHRYSENE-D12 118 

OUTSIDE CONTROL LIMITS 

BY: QC BY: 



ENSR CONSULTING AND E N G I N E E R I N G 
SUMMARY OF ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO : 66264(FILTERED) DATE SAMPLED : 03/05.
FIELD ID : SALEM COMPOSITE DATE RECEIVED ! O J / ' -

CLIENT ! UNIFIRST DATE EXTRACTED : 03/j . . 
SAMPLING SITE : LOWELL,KA DATE ANALYZED i 03/?. 
PROJECT NO : 8500-089-021 

PARAMETER RESULT 
(NG/L) 

MDL 

BENZO (A) ANTHRACENE 
CHRYSENE 
BENZOFL'JORANTHENES (BtK) 
BENZO(A)PYREN2 
INDENO (1 ,2 , 3 -CD) PYRENE 
DI BEN Z( A, H) ANTHRACENE 
BENZO (G , H , I ) PERYLENE 
NAPHTHALENE • 
2-METHYLNAPHTHALENE 
l-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
TOTAL PHENANTHRENE/ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO (E) PYRENE 
PERYLENE 

6.6 
8.7 

13. 
3.7 
3.8 
1.8 
4 .1 
7.9 
3 .6 
BDL 
BDL 
BDL 
BDL 
2.2 
1.5 
7.1 

11. 
8.1 

<4.0 
3.2 

'
'

4.30 
2 .6C 
1.40 
2.90 
0.67 
0 . 4  2 
0.67 
2. CO 
1.60 
1.30 
1.30 
1.00 
1.20
0.69 
0.64 
3.40 

 0.97 
 0.74 

4.00 
1.20 



SURROGATE RECOVERY , * RECOVSr ; 

NAPHTHALENE-OS 
FLUORENE- D10 
CHRYSENE-D12 

58 
108 
71 

14
41 • 
iO-

ND  NOT DETECTED 
*  OUTSIDE CONTROL LIMITS 

REVIEWED BY: MlJ QC BY: 
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ENSR CONSULTING AND E N G I N E E R I N G
 
SUMMARY OF ANALYTICAL RESCLTS
 

PPT-PA.H RESULTS IN WATER
 

ENSR NO : 66265(UNFILTERED) DATE SAMPLED : 02,'1; 
FIELD ID : 128 COMPOSITE DATE RECEIVED : o?/; 
CLIENT	 : UNIFIRST DATE EXTRACTED : C-3, 
SAMPLING SITE : LOHELL,KA DATE ANALYZED : C3, 
PROJECT NO : 8500-089-021 

K rxf .'PARAMETER RESULT b/Mf 

(NG/L) 

BENZO( A) ANTHRACENE -—-—72;— • • 4.30 
CHRYSENE •— .78. 2.60 
BENZOFLUORANTHENES (BSK) 160. 1.40 
B E K 2 0 ( A ) P Y R E N E 59. 2 .90 
INDENO ( 1 , 2 , 3 -CD) PYRENE 60. 0 .67 
DIBENZ(A,H)ANTHRACINE 47. 0 .42 
B E N Z O ( G , H , I ) P E R Y L E N £ 59. 0.67 
NAPHTHALENE 15. 2. CO 
2 -KETHYLNAPKTHALENE 13. 1.60 
1-METHYLNAPKTHALEKE 7.9 1.30 
BIPHENYL BDL 1.30 
ACENAPHTHYLENE . -BDL 1.00 
ACENAPHTHENE 21. 1.20 
DIBEN20FURAN 11. 0.69 
FLUORENE 36. 0.64 
TOTAL PHENANTKRENE/ANTKRACENE 170. 3 . < 0 
rLUCRANTHENE 290. 0.97 

j PYRENE	 190. 0.74 
•^	 BENZO(E) PYRENE 58. 4.00 

PERYLZNE 27. 1.20 
KDLI	 - SAMPLE DILUTION FACTOR IS 5X; ADJUST HDL ACCO.

(SEE DISCUSSION) 

SURROGATE 

NAPHTHALENE-OS 
FLUORENE-D10 
CHRYSENE-D12 

RECOVERY,* 

105 
95 

118 

RECCVI

<:• 
ic 

*  OUTSIDE CONTROL LIMITS 

REVIEWED QC BY: 
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ENSR CONSULTING AND E N G I N E E R I N G
 
SUWARY OF ANALYTICAL RESULTS
 

PPT-PAK RESULTS IK WATER
 

ENSR NO : 66266(FILTERED) DATE SAMPLED : 03/C 
FIELD ID : 128 COMPOSITE DATE RECEIVED : CD/ 
CLIENT : UNIFIRST DATE EXTRACTED : o: 
SAMPLING SITE : LOWELL,KA DATE ANALYZED : C: 
PROJECT KO : 8500-089-021 

PARAMETER RESULT KDL 
(NG/L) 

BENZC (A) ANTHRACENE 7.5 4 .30 
CHRYSENS 10. 2.60 
BENZOFLUORA.STHENES (B4X) 11. 1.40 
B E N Z O ( A ) P Y R E N Z <2 .9 2 .90 
ISDSNO ( 1 , 2 , 3 -CD) PYRENE 3.2 0 .67 
DI BENZ ( A , K ) ANTHRACENE 1.4 0 . 4 2 
BENZO (G , H , I ) PERY1ZNE 3.7 0.67 
NAPHTHALENE 5.0 2. CO 
2-KETHYLNAPHTHALENE 3.1 1.60 
1-KETHYLNAPHTHALEXE 3.0 1.30 
BIPHENYL BDL 1.30 
ACENAPHTHYLENE ' BDL 1.00 

- ACENAPHTHENE BDL 1.20 
DIBENZOFURAN BDL 0.69 
FLUORENE 1.8 0.64 
TOTAL PHENANTHRENE/ANTHRACENE 7.3 . 3.40 
FLUORANTHENE 11. 0.97 
PYRENE 7.7 0.74 

- BEN ZO(E) PYRENE < 4 . 0 4 .00 
"^ PERYLENE 2.3 1.20 

SURROGATE RECOVERY,* RECOVIF; ' 

NAPHTHALENE-D8 
FLUORENE-D10 
CHRYSENE-D12 

40 
101 
70 

j 4 
4! 
1C • 

NO
«

 = NOT DETECTED 
 OUTSIDE CONTROL LIMITS 

REVIEWED BY: UuJ QC BY: 



03. 17. 39 1 0 : 3 1 AM 'GPIH BOSTON
 

PPT PAH ANALYSES IN WATER
 

SuKXARY OF QA/QC RESULTS
 



31 Al.' 'GPLH BOSTON
 

INSR CONSULTING AND E N G I N E E R I N G
 
SUMMARY OF ANALYTICAL RESULTS
 

FPT-PAH RESULTS IN WATER
 

ENSR NO : 66315 DATE SAMPLED : 03/: 
FIELD ID : MB690198 DATE RECEIVED : NOT 
CLIENT : UN1FIRST DATE EXTRACTED : 03, 
SAMPLING SITE : ENSR.WILMINGTCN/KA DATE ANALYZED : 03/: 
PROJECT NO : 6500-089-021 

PARAMETER RESULT HDL
 
(NG/L)
 

BEN20(A)AKTHRACENE BDL <.20 
CHRYSENE <2.6 2.60 
BENZCFLUORANTHENES (SIX) 1.5 1.40 
BENZO(A)PYRENE BDL 2.90 
INDENO (1,2 , 3 -CD) PYRE.S'E BDL 0.67 
DIBENZ (A, KJ ANTHRACENE BDL 3.42 
BENZO (G , H , I ) PERYLESE BDL 0.67 
NAPHTHALENE 2.1 2.00 
2-METHYLNAPHTHALEN2 BDL 1.60 
1-METHYLNAPHTHALENE BDL 1.30 
BIPHENYL BDL 1.30 
ACENAPHTHYLENE  • BDL  1.00 
ACENAPHTHENE BDL 1.20 
DIBENZOFURAN BDL 0.69 
FLUORENE BDL 0.64 
TOTAL PHENANTHREHE/ANTHRACESE O.4 3.40 
FLUORANTHENE BDL 0.97 
PYRENE 1.3 ' 0.74 
BENZO (E)PYRENE BDL 4.00 
PERYLENE BDL 1.20 

SURROGATE RECOVERY,* RECOVF: 

NAPHTHALENE-DB 38 
FLUORENE-D10 95 
CHRYSENE-D12 19 

« - O'JTSIDE CONTROL LIMITS 

REVIEWED BY; />W QC BY; /7/?



0 3. . 1 7. 89 1 0 : 3 1 GPS.H BOSTON
 

ENSR CONSULTING AND ENGINEERING
 
SUMMARY OF ANALYTICAL RESULTS
 
QUALITY CONTROL CHECK SAMPLES
 
PPT-PAH RESULTS IN WATER
 

ENSR NO : 66367
 

LAB FORT NO : LF890206 

EXTRACTION DATE : 03/08/89 

COMPOUND 

2-METKYLNAPHTHALESE
FLUORENE
CHRYSENE
B E N Z O ( E ) P Y R E N E
NAPHTHALENE
BENZO(gh i )FERYLENE

SURROGATES
 

NAPHTHALENE, D8
 
FLUORENE, D10
 
CHRYSENE, D12
 

REVIEWED BY: UU)
 

SPIKED CONC. 
(NG/L) 

 22. < 
 20 .0 
 20.0 

 16.0 
 20 .0 

 20 ,0 

EXP. CONC.
 
(NG/L)
 

10.9
 
9.9
 
11.1
 

CLIENT : UNIF1RST 

PROJECT NO : B S C O - C S 5 

ANALYSIS DATE : 03/1;, 

SAMPLE CONC.
 
(NG/L)
 

16.5
 
13.1
 
27.1
 
16.6
 
12.6
 
25.6
 

OBS. CONC.
 
(NG/L)
 

4.8
 
9.2
 
8.1
 

QC BY:
 



1 7. 8 9 1 U : 3 1 AW G P I H B O S T O N 

ENSR CONSULTING AND E N G I N E E R I N G
 
SUMMARY OP ANALYTICAL RESULTS
 

PPT-PAH RESULTS IN WATER
 

ENSR NO I 66333(FILTERED) DATE SAMPLED : OD.oi-. 
FIELD ID : MB890206 DATE RECEIVED : NOf '» 
CLIENT :
SAMPLING

 UNIFIRST 
 SITE : ENSR,WILMINGTON,MA 

DATE
DATE

 EXTRACTED
 ANALYZED j

 : 03/'
 03 O ' 

PROJECT NO: 8500-089-021 

PARAMETER 

BENZO (A) ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES (BtK) 
BENZO(A)PYRENE 
INDENO (1,2, 3-CD) FYRENE 
DIBENZ (A, H) ANTHRACENE 
BENZO(G,H,I)PERYLENE 
NAPHTHALENE 
2-KETHYLNAPHTHALENE 
1-METHYLNAPHTHALEKE 
BIPHENYL 
ACENAPHTHYLZNE ' ' 
ACENAPHTHENE 
DIBENZOFVRAK 
FLUORENE 
TOTAL PHENANTHRENE/ANTHRACENE 

L  J FLUORANTHEKE 
""^ PYRENE ' ... 

BENZO(E)PYR£NS 
PERYLENE 

RESULT 
(NG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
4 . 4 
3.3 
BDL 
BDL 
BDL 

'BDL 
BDL 
BDL 
BDL 
2.4 
2.3 
BDL 
BDL 

KDL 

4 . 3 0 
2.60 
1.40 
2. SO 
0.67 
0 . < 2 
0.6? 
2.00 
1.60 
1.30 
1.30 

~ 1.00 
1.20 
0.69 
0.64 

- 3 .40 
. 0.97 

0.74 
4.00 
1.20 

SURROGATE 

NAPHTHALENE-08 
FLUORENE-D10 
CKRYSENE-D12 

RECOVERY,% 

42 
75 
76 

RECOVT-': 

4 ' -1 • 

ND
*
  NOT DETECTED 

 OUTSIDE CONTROL LIMITS 

REVIEWED BY: UU) QC BY: 



03:. 1 7. £9 1 0:21 tGPLH BOSTON
 

ENSR CONSULTING AND ENGINEERING 
) \, SUMMARY OF ANALYTICAL RESULTS 

QUALITY CONTROL CHECK SAMPLES 
PPT-PAH RESULTS IN VATER 

ENSR NO : 66341 

LAB 70RT NO : LF890202 

EXTRACTION DATE : 03/07/69 

CLIENT : UNIFIRST 

PROJECT NO : 8500-063

ANALYSIS DATE : OV'-V 

1 

COMPOUND SPIKED CONC. 
(NG/L) 

SAMPLE COSC. 
(NG/L) 

2-KETHYLNAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO(E)PYRENE 
NAPHTHALENE 
SENZO(ghi)P£RYLENE 

22.4 
20.0 
20.0 
16.0 
20.0 
20.0 

6.6 
10.9 
:-2.o 
8.3 
7.4 

26.2 

*> 

SURROGATES EXP. CONC. 
(NG/L) 

i ' 
OBS. COKC. . 

(NG/L). 

NAPHTHALENE, D8 
FLUORENE, D10 
CHRYSENE, D12 

10.9 
9.9 
11.1 

3.5 
9.4 
8.6 

REVIEWED BY: QC BY: 



i u : j i /••*•! r o n D u :> i u H
 

t Y""*" 

CHAIN OF CUSTODY SHIE7S 

AKD 

SAXPLE RECEIVING CHECKLISTS 



o 

DO 

O 

O 

"n li. C i ru ' - » -« - '.'"''x -I 



c 
CHAIN OF CL ODY RECORD 



c - O* ? C{ 
nAIN OF CL . OOY RECORD 

Clunt/Pioject Name Project Location 

Project No ie'U Loobook No. 

Sampler {Signature) 

Sample No./ 
ld»nn(icnlior> One Time 

I 
""Icham nl 

J 
Lab S-tinpla 

Number 

n/.<•• 

. In I < •,..

y: 

B1 Mi'l»:»Jfl 

CusloOy Topo No. 

Type ol
 
Somplo
 

Oat* Time HcccivcU lr/: (Signmtuia]
 

Date Tune'
 

Oato
 c
 

O
 
TJ
 
f
 
3C
 

CD
 
O
 
to 
-9 
O 



CHAfN OF CL :OOY RECORD 
Client/Proiect Name Project Location 

.O. V . r ^-7

Cham of Custody Tape No. 

o 

CO 
O 
10 
-9 

Relinquished by: (Signature} cd by: (Signature) O 

Hccniv«il )o» Laboratory i 



-1 

CHAin OF CL ODY RECORD 

O 

DO 
O 
to 

o.lOiPd.. Or , .fl/l.lf/vrf ^ 



v 

89
 0?.	 1 AM *GPLH BOSTON
 

1 CRT LABORATORIES
 
SXMPIE RICEIPT CHECKLIST
 

AUTHOR*, ?
 
CLIENTUo; .: 5. T PROJECT NO. -0*5 -pan? KVrtEr

1. _*hipped NOTES: 
^hand-delivered 

COC present on receipt 
"no COC 

NOTES: 

3. _COC tape on shipping 
'container 

NOTES: 

_no COC tape 

4. ^samples broken/leaking 
'samples intact of receipt 
"other, see notes 

NOTES: 

5. _arcbient on receipt 
"chilled on receipt 

NOTES: 

_eanple8 preserved correctly
"improper preservative! • •• 
~K/A," no recorusended 
"preservatives 
other, see notea . 

NOTES: 

7.	 ^received within holding tine-NOTES:

^not received within holding
 
"tines
 
N/A, no recommended holding
 
"tiae
 
other, see	 notes
 

8.	 _COC tapes on samples NOTES:
 
"no COC tapes
 

9.	 _di&crepancies between COC NOTES:
 
"and sample labels
 
no discrepancies noted
 
>/A, no COC received
 

10. Storage Location
 
Additional cor-aents:
 

O
 
Samples inspected »nd logged -̂ \̂ M in̂ f* *, £**
 



Appendix 22 

Water Quality Data for Central Area Aquifer 
(from various sources) 

i 

w 



o	 From Geotrans, Inc. Report, "Review of EPA Report Titled 'Wells G 
and H Site Remedial Investigation Report, Part 1, Woburn, 
Massachusetts'", 1987 



Table A-l Inorganic Water Quality 1963 to 1980; 
. Well G 

DATE 10/14/63 11/01/63 11/06/63 02/24/64 02/25/64 02/26/64 02/27/64 02/28/64 03/01/64 03/02/64 03/04/64 03/05/84 09/18/64 09/19/64 10/02/64 10/13/64 

>
£,

PH 
ALKALINITY 
HARDNESS 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
IRON 
MANGANESE 

 SILICA 
 SULFATE 

CHLORIDE 

6.4 
21 
82 
NA 
NA 
NA 
NA 

0.10 
0.02 

NA 
NA 
7.5 

SPEC. CONDUCTIVITY NA 
PHOSPHATE 
FLUORIDE 
AMMONIA 
NITRATE 
NITRITE 
COPPER 
ARSENIC 
CHROMIUM 
LEAD 
COL I FORM 
SOURCE 

NA 
NA 

0.01 
2.50 
0 

NA 
NA 
NA 
NA 
NA 

HDPH/LAVRENCE 

6.4 
22 
112 
NA 
NA 
NA 
NA 

0.08 
0.02 

NA 
NA 

21.0 
NA 
NA 
NA 

0.02 
6.40 
0 

NA 
NA 
NA 
NA 
HA 

DEQE 

8.7 
38 
116 
NA 
NA 
NA 
NA 

0.01 
0.02 

NA 
NA 

20.0 
NA 
NA 
NA 

0.07 
6.40 
0.001 

NA 
NA 
NA 
NA 
NA 

DEQE 

6.3 
22 
100 
NA 
NA 
NA 
NA 

0.07 
0.00 
NA 
NA 

23.0 
NA 
NA 
NA 

0.02 
1.30 
0 

NA 
NA 
NA 
NA 
NA 

DEQE 

8.4 
25 
100 
NA 
NA 
NA 
NA 

0.08 
0.00 
NA 
NA 

22.0 
NA 
NA 
NA 

0.02 
1.50 
0 
NA 
NA 
NA 
NA 
HA 

DEQE 

6.4 
23 
110 
NA 
NA 
NA 
NA 

0.02 
0.00 

NA 
NA 

19.0 
NA 
NA 
NA 

0.02 
1.30 
0 
NA 
NA 
NA 
NA 
NA 

DEQE 

6.5 
24 
106 
NA 
NA 
NA 
NA 

0.08 
0.00 

NA 
NA 

19.0 
NA 
NA 
NA 

0.02 
1.30 
0 

NA 
NA 
NA 
NA 
NA 

DEQE 

6.6 
26 
102 
NA 
NA 
NA 
NA 

0.10 
0.00 

NA 
NA 

20.0 
NA 
NA 
NA 

0.02 
1.20 
0 
NA 
NA 
NA 
NA 
NA 

DEQE 

6.5 
25 
100 
NA 
NA 
NA 
NA 

0.05 
0.00 

NA 
NA 

20.0 
NA 
NA 
NA 

0.05 
5.00 

NA 
NA 
NA 
NA 
NA 
NA 

DEQE 

6.5 
27 
100 
NA 
NA 
NA 
NA 

0.02 
0.00 

NA 
NA 

21.0 
NA 
NA 
NA 

0.02 
5.00 
NA 
NA 
NA 
NA 
NA 
NA 

DEQE 

6.5 
26 
94 
NA 
NA 
NA 
NA 

0.03 
0.00 

NA 
NA 

28.0 
NA 
NA 
NA 

0.04 
1.60 
0 
NA 
NA 
NA 
NA 
NA 

DEQE 

6.6 
27 
98 
NA 
NA 
NA 
NA 

0.02 
0.00 

NA 
NA 

23.0 
NA 
NA 
NA 

0.02 
0.60 
0 

NA 
NA 
NA 
NA 
NA 

DEQE 

6.9 
30 
104 
NA 
NA 
NA 
NA 

0.03 
0.02 

NA 
NA 

20.0 
NA 
NA 
NA 

0.00 
6.80 

0 
NA 
NA 
NA 
NA 
NA 

MDPH 

6.8 
27 
68 
NA 
NA 
NA 
NA 

0.03 
0.02 

NA 
NA 

18.0 
NA 
NA 
NA 

0.00 
6.80 
0 

NA 
NA 
NA 
NA 
NA 

HDPH/LAWENCE 

7.0 
31 
94 
NA 
NA 
NA 
NA 

0.03 
0.02 

NA 
NA 

22.0 
NA 
NA 
NA 

0.00 
6.00 
0 

NA 
NA 
NA 
NA 
NA 

HDPII/LAV9EHCE 

7.0 
30 
96 
NA 
NA 
NA 
NA 

0.02 
0.02 

NA 
NA 

28.0 
v NA 

NA 
NA 

0.00 
5.00 
0 

NA 
NA 
NA 
NA 
NA 

HOPH 

i 

i 
.
 



1
 

VCLl 6
 

DATE 10/19/64 10/26/64 11/03/64 11/17/64 02/10/65 02/11/65 03/01/66 06/13/66 08/29/66 03/00/67 08/27/67 09/26/87 11/30/67 12/06/67
 

pH 7.0 7.0 NA 6.9 6.5 6.7 6.0 6.6 6.7 6.4 6.2 6.4 6.2 NA
 
ALKALINITY 29 32 NA 32 32 33 45 41 49 NA 60 51 54 NA
 
HARDNESS 96 no NA 110 94 24 118 160 162 164 250 188 230 NA
 
CALCIUM NA NA NA NA NA HA NA NA NA 64 NA NA NA NA
 
MAGNESIUM MA NA NA NA NA NA NA NA NA 5.6 NA NA NA NA
 
SODIUM NA NA NA NA NA NA NA NA NA 49 NA NA NA NA
 
POTASSIUM NA NA NA NA NA NA NA NA NA 4.0 NA NA NA NA
 
IRON 0.01 0.00 0.01 0.01 0.05 0.03 0.01 0.03 0.03 0.04 0.00 0.12 0.04 NA
 
MANGANESE 0.02 0.02 0.24 0.02 0.02 0.02 0.00 0.02 0.02 0.04 0.16 0.04 0.04 NA
 
SILICA NA NA NA NA NA NA NA NA NA 10.0 NA NA NA NA
 
SULFATE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
CHLORIDE 32.0 32.0 NA 37.0 21.0 21.0 46.0 55.0 68.0 76.0 120.0 79.0 90.0 NA
 
spEc.coKoocrivirr NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
PHOSPHATE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
FLUORIDE NA NA NA NA NA NA NA NA NA 0.1 NA NA NA NA
 
AMHON1A 0.01 0.00 0.00 NA 0.00 0.00 NA NA NA NA NA NA 0.13 NA
 
NITRATE 3.30 2.20 1.40 2.20 0.00 1.60 2.00 3.30 3.20 21.30 4.00 4.40 4. BO NA
 
NITRITE 0 0 0.001 0.001 5.400 o.oot 0.006 0.033 0.014 NA 0.012 0.070 0.040 NA
 
COPPER NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
ARSENIC NA
 NA NA NA NA NA NA NA NA NA
 NA NA NA NA
 
CHROMIUM NA NA NA NA NA
 NA NA NA NA NA NA NA NA NA
 
LEAD
 NA NA NA NA NA NA NA NA NA NA
 NA NA NA NA
 
COL 1 FORM
 NA NA NA NA NA NA NA NA NA NA NA NA NA 8
 
SOURCE HOPH MOPH/LAWENCE KOPH/LAURENCC MDPH HOPH/LAWREHCE NOPH/LAMENCF. HDPH MOPH WPH LES MOPH/LAWENCE MOPH MDPH HOPH
 



VEIL G
 

DATE 12/07/67 04/11/68 01/08/69 01/20/69 03/18/89 09/16/69 09/24/69 08/18/70 11/05/70 05/12/71 09/08/71 01/22/73 08/05/74 12/10/74 03/11/75 03/18/75 l?/0?/75
 

pH 6.3 6.6 7.6 8.7 6.2 8.4 6.S 6.1 6.4 8.7 6.5 6.9 6.5 6.5 6.5 6.5 6.6
 

ALKALINITY 90 52 63 63 61 60 62 58 63 55 55 49 44 56 54 55 56
 
HARDNESS 240 178 262 240 274 250 244 204 222 180 194 79 137 141 116 34 128
 
CALCIUM NA NA NA NA NA NA NA NA NA NA NA 24 40 35 27 7.8 37
 
MAGNESIUM NA NA NA NA NA NA NA NA NA NA NA 4.5 9.0 13.0 12.0 3.5 8.7
 
SODIUM NA NA NA NA NA NA NA 45 62 70 100 50 50 100 too 65 45
 
POTASSIUM NA NA NA NA NA NA NA NA NA NA NA 3.0 3.5 5.0 5.0 5.5 5.C
 
IRON 0.07 0.04 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02
 
MANGANESE 0.06 NA 0.30 0.34 0.38 0.78 0.64 0.62 0.68 O.S8 0.72 0.32 0.35 0.75 0.70 0.75 0.60
 

>• SILICA NA NA 12.0 15.0 NA NA NA NA NA NA NA 7.6 16.0 14.0 12.0 12.0 11.0
 

o SULFATE NA NA NA NA NA NA NA NA NA NA NA 22 114 107 105 NA 89
 
CHLORIDE 102.0 70.0 NA NA 130.0 160.0 185.0 NA NA 90.0 135.0 81.0 90.0 125.0 130.0 135.0 120.0
 

V
 

SPEC. CONDUCTIVITY NA NA NA NA NA NA NA NA NA NA NA 370 485 800 740 760 700
 
PHOSPHATE NA NA 1 0.8 NA NA NA 0.1 NA 0.20 0.20 NA NA NA 0.00 0.00 NA
 
FLUORIDE MA NA NA NA <.l NA NA NA NA NA NA NA NA NA NA NA NA
 
AMMONIA 0.15 0.16 0.80 NA NA 2.00 NA 6.00 5.00 1.60 4.00 0.01 1.40 NA 4.30 4.60 3.40
 
NITRATE 4.60 5.30 6.00 NA 2. 80 6.00 4.00 4.70 6.90 9.30 6.00 0.40 5.40 2.80 3.00 3.00 ?.50
 
NITRITE 0.060 0.052 0.070 NA 0.008 0.023 0.036 0.004 0.007 0.004 0.003 0.001 0.001 NA 0.002 0.004 0.001
 
COPPCR NA NA 0.01 NA NA NA NA NA NA NA NA 0.00 0.00 0.01 0.00 0.00 0.05
 
ARSENIC NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
CHROMIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
LEAD NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
COL I FORM NA 0 NA NA NA NA NA NA
 NA NA NA NA NA NA NA . NA NA
 
SOURCE HDPH/LAVRENCE MOPH MDPH MDPH MDPH MOPH MDPH MOPH MOPH MDPH MOPH KDPH OEQC OEQE DEQt OEQE STATE LAB
 



VEIL 6
 

DATE 01/13/76 04/13/76 04/15/76 05/12/76 05/12/76 05/12/76 05/12/76 06/01/76 06/08/76 06/08/76 06/18/76 07/09/76 08/02/76 08/02/76 08/04/76 11/16/76 03/02/77
 

PH 6.5 6.4 6.5 6.6 6.4 6.6 6.6 6.5 NA NA NA NA NA NA 6.5 6.8 6.7
 
ALKALINITY 53 31 NA NA NA NA NA NA NA NA NA NA NA
 NA NA 63 55
 
HARDNESS 110 61 NA NA NA NA NA NA NA NA NA NA NA NA 93 IZ4 NA
 
CALCIUN 33 18 NA NA NA NA NA NA NA NA NA NA NA NA 26 35 NA
 
MAGNESIUM 6.7 3.9 NA NA NA NA NA NA NA NA NA NA NA NA 6.9 9.0 NA
 
SODIUM 40 30 NA NA NA NA NA NA NA NA NA NA NA NA 67 80 NA
 
POTASSIUM 3.5 2.0 NA NA NA NA NA NA NA • NA NA NA NA NA 4.9 5.0 NA
 
IRON 0.15 0.00 0.01 0.02 0.01 0.02 0.02 0.21 0.10 0.08 0.00 0.08 0.01 0.01 0.03 0.15 0.10
 

> MANGANESE 0.30 0.25 0.34 0.53 0.53 0.53 0.53 0.27 0.56 0.54 O.Sfl 0.25 0.59 0.59 0.62 1.00 0.52
 
«L SILICA 10. 0 8.6 NA NA NA NA NA NA NA NA NA NA NA NA 11.0 13.0 NA
 

SULFATE 76 19 NA NA 1 NA NA NA NA NA NA NA NA NA NA 143 102 NA
 
CHLORIDE 76.0 54.0 72.0 74.0 78.0 74.0 74.0 78.0 NA NA NA NA NA NA 130.0 82.0 NA
 
SPEC. CONDUCTIVITY soo 270 NA NA NA NA NA NA NA NA NA NA NA NA 620 550 NA
 
PHOSPHATE NA NA NA NA NA NA NA NA NA NA 0.29 NA NA NA NA NA NA
 
FLUORIDE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
AMMONIA 1.30 0.02 NA NA NA NA NA NA NA NA NA NA NA NA 4.10 5.00 NA
 
NITRATE 1.70 0.70 2.10 2.84 2.36 2.84 2.84 2.22 NA NA NA NA NA NA 1.80 2.90 1.50
 
NITRITE 0.035 0.000 NA NA NA NA NA NA NA NA NA NA NA NA 0.000 0.0?3 NA
 
COPPER 0.00 0.00 NA NA NA MA NA NA NA NA NA NA NA NA O.OZ 0.00 HA
 
ARSENIC NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
CHROMIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
 
LEAD NA NA NA NA NA NA NA NA NA NA HA NA NA NA NA NA NA
 
COLirORN NA NA NA NA NA NA NA HA NA NA NA
 NA NA NA 3 NA NA
 
SOURCE STATE LAB DEQE D-H D-H D-H D-H D-H D-H D-H
 D-H D-H D-H D-H D-H OEQE OEQE D-H
 



WELL G 

DATE 03/07/77 03/11/77 03/H/77	 03/24/77 03/28/77 03/29/77 03/31/77 04/27/77 05/05/77 05/17/77 05/18/77 05/31/77 06/17/77 07/14/77 08/01/77 09/29/77 08/ZZ//6 

pH	 6.3 6.45 6.4 6.8 6.6S 6.5 6.85 6.4 7.25 6.6 6.55 6.6 6.8 6.75 NA 7 6.9
 
NA 85 5Z
 NA 54 NA 52 NA	 NA
 ALKALINITT NA NA NA NA NA 50 NA 50
 

NA NA NA 183 171
 
HARDNESS NA NA NA NA NA 133 NA 123 NA 131 NA 131
 

SO 35
 
CALCIUM NA NA NA NA NA 40 NA 37 NA 36 NA 40 NA	 NA NA
 

NA NA 14.0 8.0
 NA	 NA 7.5 NA 7.5 NA 7.5 NA
 MAGNESIUM NA NA NA NA 0.0
 
SO
 NA SO NA NA NA	 90
 

SODIUM	 NA NA NA NA NA 60 NA 90 NA 75
 
NA NA NA 4.9 4.1
 

POTASSIUM NA NA NA NA NA 4.3 NA 4.3 NA 5.0 NA 4.7
 
0.40 0.02
 

IRON	 0.13 0.01 0.01 0.02 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00 NA 0.03 NA
 
50.00
 

p KANGANESE 0.57 1.26 1.30 0.54 0.59 0.57 0.57 0.50 0.5fl 0.55 1.17 0.58 0.47 0.49 NA 0.39
 

NA NA NA NA NA 13.0 NA 15.0 NA 12.0 NA 11.0 NA NA NA 18.0 16.0
 
J, SILICA
 

NA NA 135. 98
 NA 100 NA 100 NA 95 NA
 SUIFATE NA NA NA NA NA
 -
 NA 89.0 NA NA NA 210.0 79.0
 
CHLORIDE NA NA NA NA NA 85.0 NA 89.0 NA 91.0
 

NA NA NA 640 560
 
SPEC. CONDUCTIVITY NA NA NA NA NA 540 NA 530 NA 600 NA 580
 

NA NA
 
PHOSPHATE NA NA NA NA NA NA NA NA 0.99 0.60 0.21 HA NA 0.64 NA
 

NA NA NA NA NA	 NA
 
FLUORIDE NA NA NA NA NA NA NA NA NA NA NA
 

AHHONIA NA NA NA NA NA 3.80 2.80 4.30 2.30 4.50 2.80 4.70 NA NA NA 0.70 1.90
 

NITRATE 1.33 2.84 2.06 2.50 0.85 2.20 2.20 1.60 0.12 1.70 1.75 1.10 NA 0.68 NA 0.10 0.80
 
0.001 0.000
 KITPITE NA NA NA • NA NA 0.001 NA 0.001 NA 0.001 NA 0.003 NA NA NA
 

COPPER NA NA NA NA NA 0.01 NA 0.00 NA 0.02 NA 0.00 NA NA NA 0.00 0.01
 

ARSENIC NA NA NA NA NA 'NA NA NA NA NA NA NA NA NA NA NA NA
 

CHROMIUM NA NA NA NA NA NA NA NA NA NA NA
 NA NA NA NA NA	 NA
 
NA
 LEAD NA NA NA NA NA NA NA NA NA NA NA NA NA	 NA NA NA
 

NA 5 NA NA
 COL (FORM NA NA NA NA NA NA NA NA NA NA NA NA NA
 

SOURCE D-H 0-M 0-H D-H 0-H STATE LAB 0-H DEQC 0-H DEOE D-H DEOE D-H 0-H DEOE 7 OEOE DEOE
 



~?
 

WELL 6
 

DATE 08/24/78 09/24/79 09/25/79 11/01/80
 

pH 6.9 6.6 6.6 NA
 

ALKALINITY 52 57 57 NA
 
HARDNESS 131 136 136 NA
 
CALCIUM 35 42 42 41
 
MAGNESIUM 8.0 7.6 7.6 7.5
 
SODIUM 50 61 61 25
 
POTASSIUM 4.1 3.4 3.4 NA
 
IRON 0.02 0.04 0.04 0.07
 

„ MANGANESE 0.50 0.60 0.60 0,42
 
' SILICA 16.0 12.0 12.0 NA
 

SULFATE 98 75 75 NA
 
CHLORIDE 79.0 75.0 75.0 NA
 
SPEC.CONDOCTJWT 560 520 520 NA
 
PHOSPHATE NA NA NA NA
 
FLUORIDE NA NA NA NA
 
AMMONIA 1.90 3.40 3.40 NA
 
NITRATE 0.80 1.50 I. SO NA
 
NITRITE 0.000 0.001 0.001 NA
 
COPPER 0.01 0.01 0.01 <.02
 
ARSENIC HA NA 0.00
 <f Q|
 

<( Q|
 CHROMIUM NA NA 0.00
 
LEAD NA NA 0.0 0.3
 
COL 1 FORM NA NA NA NA
 
SOURCE DEQE OEOE DEQE AQUATEC
 



•Pablo A-2 .Inorganic Water Quality 1964 to 1980; 
Well H 

DATE 04/03/64 09/26/67 11/30/67 12/06/67 12/07/67 06/05/74 12/10/74 04/13/76 08/02/78 Ofl/04/76 10/07/76 10/28/76 11/16/78 03/03/77 05/05/77 05/31/77 06/17/77
 

PH 6.7 6.4 6.2 NA NA 6.4 6.4 6.2 NA 6.4 7.3 6.4 6.6 6.6 6.5 6.5 NA 
ALKALINITY 31 47 45 NA NA 43 53 43 NA 59 NA NA 53 54 NA 51 ' NA 
HARDNESS 114 188 250 NA NA 149 116 113 NA 128 NA NA 124 137 NA 117 NA 
CALCIUM NA NA NA NA NA 40 25 32 NA 35 NA NA 35 40 NA 35 NA 
MAGNESIUM NA NA NA NA ' NA 12.0 13.0 8.0 NA 10.0 NA NA 9.0 9.0 NA 7.5 NA 
SODIUM NA NA NA NA NA 50.0 100.0 40.0 NA 66.0 NA NA 80.0 73.0 NA 50.0 NA 
POTASSIUM NA NA NA NA NA 3.5 5.0 4.5 NA 5.4 NA NA 5.0 5.0 NA 4.5 NA 
IRON 0.07 0.15 0.04 NA NA 0.00 0.00 0.15 0.04 0.06 0.04 0.13 0.00 0.14 0.08 0.04 0.21 
MANGANESE 0.00 0.20 0.50 NA NA 0.40 0.72 1.40 0.82 0.87 0.60 0.54 0.65 0.66 1.27 0.80 0.05 
SILICA NA NA NA NA NA 17 14 13 NA 13 NA NA 15 13 NA 20 NA 
SULFATE NA NA NA NA NA 126 119 150 NA 143 NA NA 94 125 NA 85 NA 
CHLORIDE 25 75 116 NA NA 100 120 96 NA 115 NA NA 83 105 NA 90 RA 
SPEC. CONDUCTIVITY NA NA NA NA NA 580 600 660 NA 660 NA NA 515 610 NA 583 NA 
PHOSPHATE NA NA NA RA NA NA NA NA NA NA NA NA NA NA 0.72 NA NA 
FLUORIDE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
AMMONIA 0.03 NA 5.00 NA HA 2.40 HA 4.70 NA 4.80 NA NA 4.60 2.80 0.40 3.90 NA 
NITRATE 3.20 6.40 12.00 NA NA 8.30 2.80 0.70 NA 2.80 2.05 2.29 2.00 0.30 0.01 0.70 NA 
NITRITE 0.002 0.170 0.010 NA NA 0.020 NA 0.001 NA 0.001 NA NA 0.240 0.002 NA 0.001 NA 
COPPER NA NA NA NA NA 0.00 0.05 0.02 NA 0.05 NA NA 0.00 0.08 XA O.OZ KA 
ARSENIC NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
CHROMIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
LEAD NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA KA NA 
COL 1 FORM NA NA NA 38 1200 NA NA NA NA NA NA NA NA NA NA NA NA 
SOURCE HOPH/LAWEHCE OEQC OEQE DEQE DEQE OEQE DEQE DCQE D-H DCQE 0-H D-H DCQE DEQE 0-H DEQE D-H 



WELL H 

CATC 06/17/77 08/23/77 08/23/77 08/24/77 08/24/77 06/24/77 08/24/77 09/02/77 09/02/77 09/12/77 09/12/77 09/16/77 09/16/77 08/24/78 09/24/79 11/01/80 

pH NA 7.6 6.7 6.6 6.6 6.5 6.5 6.3 6.6 8.4 6.5 NA NA 6.9 6.5 NA 
ALKALINITY NA NA NA NA NA NA NA NA NA NA NA NA NA 52 56 NA 
HARDNESS NA NA NA NA NA NA NA NA NA NA NA NA NA 139 127 NA 

.CALCIUM NA NA NA NA NA NA . NA NA NA NA NA NA NA 40 37 38.1 
MAGNESIUM NA NA NA NA NA NA NA NA NA NA NA NA NA 9.5 8.2 7.5 
SODIUM NA NA NA NA NA NA NA NA NA NA NA NA NA 45.0 58.0 40.4 
POTASSIUM NA NA NA NA NA NA NA NA NA NA NA NA NA 4.1 4.0 NA 
IRON 2.40 0.88 2.26 0.33 0.33 0.18 0.16 0.87 0.06 0.24 0.10 0.10 0.02 0.03 0.07 <.04 

» MANGANESE 1.88 2.99 2.16 1.27 1.27 1.25 1.25 1.02 0.23 0.89 0.89 0.95 0.95 0.60 1.00 1.30 
1, SILICA NA NA NA NA NA NA NA NA NA NA NA NA NA 15 17 NA 

SULFATE NA NA NA NA NA NA NA NA NA NA NA NA NA 98 80 NA 
CHLORIDE NA NA NA NA NA NA NA NA NA NA NA NA NA 77 80 NA 
SPEC. CONDUCTIVITY NA NA NA NA NA NA NA NA NA NA NA NA NA 540 540 NA 
PHOSPHATE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
FLUORIDE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
AMMONIA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.00 5.00 NA 
NITRATE NA NA NA NA NA NA NA NA NA 0.30 0.30 0.03 0.08 0.80 0.30 NA 
Ninmt NA NA NA NA NA . NA NA NA NA NA NA NA NA 0.000 0.000 HA 
COPPER NA NA NA NA NA NA NA NA NA NA NA NA NA 0.01 0.0? <.OZ 
ARSENIC NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00 <.01 
CHROMIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00 <.01 
LEAD NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00 <.27 
COL I FORM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
SOURCE 0-H D-H 0-H 0-H 0-H 0-H 0-H D-H D-H D-H D-H D-H D-H VERSA* VtRSAR VERSAR 



Table A-3 Inorganic Water Quality Test Hells 

WELL 17 A A-65 1-77
 
DATE 11/06/63 11/03/64 05/07/65 09/14/77 

PH 8.3 NA 6.3 8.6
 
ALKALINITY 28 NA 20 64
 
HARDNESS 100 NA 78 NA
 
CALCIUM NA NA NA NA
 
HAGNESSIUM NA NA NA NA
 
SODIUM NA NA NA NA
 
POTASSIUM NA NA NA NA
 
IRON 0.19 0.01 0.10 NA
 
MANGANESE 0.00 0.24 0.00 NA
 
SILICA NA NA NA 16
 

ĵ , SULFATE NA NA NA 145
 
1 CHLORIDE 22 NA 30 95
 
10 SPEC. CONDUCTIVITY NA NA NA 640
 

PHOSPHATE NA NA NA NA
 
FLUORINE NA NA NA NA
 
AM40N1A 0.02 0.00 0.10 0.01
 
NITRATE 5.6 1.4 1.6 0.0
 
NITRITE 0.001 0.001 0.000 0.000
 

•; COPPER NA NA NA NA
 
ARSENIC NA NA NA NA
 
CHROMIUM NA NA NA NA
 
LEAD NA NA NA NA
 
COL (FORM NA NA NA NA
 

I SOURCE HDPH/LAURENCE HOPH/LAVRENCE MDPH/LAVRENCC DEQE
 

1-77
 
09/29/77
 

7.0
 
65
 
183
 
50
 

14.0
 
90
 
4.9
 
0.40
 
0.39
 

18
 
135
 
210
 
640
 
NA
 
NA
 

0.70
 
0.1
 

0.001
 
0.00
 
NA
 
NA
 
NA
 
NA
 

DEQE
 

1-77
 
11/14/77
 

6.6
 
74
 

HI
 
40
 

10.0
 
43
 
4.6
 

0.12
 
0.58
 

13
 
160
 
110
 
640
 
NA
 
NA
 

3.20
 
0.0
 

0.001
 
0.00
 

NA
 
NA
 
NA
 
NA
 

DtQE
 

1-77
 
11/16/77
 

6.4
 
59
 
94
 
18
 
7.9
 
78
 
5.0
 

0.01
 
0.81
 

13
 
135
 
100
 
620
 
NA
 
NA
 

4.80
 
0.7
 

0.001
 
0.18
 
NA
 
NA
 
NA
 
NA
 

DEQE
 

1-77
 
11/20/77
 

6.7
 
54
 
98
 
26
 
8.0
 
72
 
6.8
 
0.06
 
0.64
 
17
 
120
 
100
 
520
 
NA
 
NA
 

3.20
 
0.9
 

0.001
 
0.07
 

NA
 
NA
 
NA
 
NA
 

DEQE
 

1-77
 
11/23/77
 

8.8
 
53
 
83
 
20
 
7.9
 
57
 
4.5
 
0.08
 
0.63
 

17
 
125
 
105
 
540
 
NA
 
NA
 

3.70
 
1.0
 

0.002
 
0.00
 

NA
 
NA
 
NA
 
NA
 

DEQE
 



o From Western Geophysical, Sampling of Wells G and H dur ing the 
U.S.G.S. 30 days pumping test, 1985-1986 



TPCl- t k BOND
 

Tighe & Bond
 
Environmental Laboratory
 

Easthampton, Massachusetts 01027
 
Mass. Certificate No. C 8212/Conn. Certificate No. PH-0494
 

Weston Geophysical 

Sample Description Job No.: 40086-4-50 
C519A2 - S 88 M Report No. 07929 
C51943 - H-l Date: December 18, 1985 
C519U  H-l-D 
C519A5 - H-2 
C51946  H-2-D 

Concentrations reported as parts per billion unless listed otherwise.
 

Lab Number C51942 C51943 C51944 C51945 C51946
 
Collector Client Client Client Client Client
 
Date Received 12-6-85 12-6-85 12-6-85 12-6-85 12-6-85
 
Date Analyzed (Completed) 12-12-85 12-12-85 12-12-85 12-12-85 12-12-85
 

GC FRACTION-VOLATILE COMPOUNDS
 
IV. Acrolein ND* ND* ND* ND* ND* 
2V. Acrylonitrile ND* ND* ND* ND* ND* 
3V. Benzene ND ND ND ND ND 
4V. Bis (Chloromethyl) Ether ND ND ND ND ND 
5V. Brooofom ND ND ND ND ND 
6V. Carbon Tetrachloride ND ND ND ND ND 
7V. Chlorobenzene ND ND ND ND ND 
8V. Chlorodibromometnane ND ND ND ND ND 
9V. Chloroethane ND ND ND ND ND 
10V. 2-Chloroethylvinyl Ether ND ND ND ND ND 
11V. Chloroform ND ND ND ND ND 
12V. Dichlorobrooooethane ND ND ND ND ND 
13V. Dicblorodifluoromethane ND ND ND ND ND 
14V. 1,1-Dichloroethane ND ND ND ND ND 
15V. 1,2-Dichloroethane ND ND ND _ ND ND 
16V. 1,1-Dichloroethylene ND ND 3_,19 ' 2.95 3.22 
17V. 1,2-Dichloropropane ND ND ND ND' TID 
18V. 1,2-Dichloropropylene ND ND ND ND ND 
19V. Ethylbenzene ND ND ND ND ND 
20V. Methyl Bromide ND ND ND ND ND 
21V. Methyl Chloride • ND ND ND ND ND 
22V. Hethylene Chloride ND ND ND ND ND 
23V. 1,1,2,2-Tetrachloroethane ND ND ND ND ND 
24V. Tetrachloroethylene ND 5.04 292 274 241 
25V. Toluene ND ND ND ND ND 
26V. 1,2-Trans-Dichloroethylene ND ND 55.7 52.1 52.5 
27V. 1,1,1-Trichloroethane ND ND 49.7 47.3 47.7 
28V. 1,1,2-Trichloroethane ND ND ND ND ND 
29V. Trichloroethylene 31.5 ND 108 102 102 
30V. Trichlorof luoromethane ND ND ND ND ND 
31V. Vinyl Chloride ND ND ND ND ND 
ND = Parameter not detected at sensitivity level of instrument which is <1 yg/L (ppb) 
ND* = Parameter not detected at sensitivity level of instrument which is <100 vg/L (Ppb) 



T l G M C A 

CONSUUTIMC I 

Tighe & Bond
 
Environmental Laboratory
 

Easthampton, Massachusetts 01027
 
Mass. Certificate No. C 8212/Conn. Certificate No.
 

Veston Geophysical
 

Sample Description Job No.: i0086-4-50
 
C51942 - S 88 M Report No.: 07929
 
C51943 - H-l Date: December 18, 1985
 
C519^ - H-l-D
 
C51945 - H-2
 
C51946 - H-2-D
 

Concentrations reported as parts per billion unless listed otherwise.
 

Lab Number
Collector
Date Received
Date Analyzed (Completed) 

 C519A2
 .Client

 12-6-85

12-12-85

 C51943 
 Client 
 12-6-85 

 12-12-85

C5194A 
Client 
12-6-85 

 12-12-65

C519A5 
Client 
12-6-85 

 12-12-85

C51946 
Client 
12-6-85 

 12-12-85 

GC FRACTION-VOLATILE COMPOUNDS 
Non-Priority Volatiles 

Trichlorotrifluoroethane
Xylene

 ND
 ND

 ND 
 ND 

ND 
ND 

ND 
ND 

ND = Parameter not detected at sensitivity level of instrument which is <1 vg/L (ppb)
 



lCl-it • *0-0 

Tighe & Bond 
Environmental Laboratory
 

Easthatnpton, Massachusetts 01027
 
Mass. Certificate No. C 6212/Conn. Certificate No. PH-0494
 

Sample Descriotion ^
C51947 - PTH-1 |t/H I<1§
 
C51948 - PTG-1
 

Concentrations reported as parts
 

Lab Number
 
Collector
 
Date Received
 
Date Analyzed (Completed)
 

GC FRACTION -VOLATILE COMPOUNDS
 
IV. Acrolein
 
2V. Acrylonitrile
 
3V. Benzene
 
4V. Bis (Chlororoethyl) Ether
 
5V. Bromoform
 
6V. Carbon Tetrachloride
 
7V. Chlorobenzene
 
8V. Chlorodibromomethane
 
9V. Chloroethane
 
10V. 2-Chloroethylvinyl Ether
 
11V. Chloroform
 
12V. Dichlorobromomethane
 
13V. Dichlorodif luoromethane
 
14V. 1,1-Dichloroethane
 
15V. 1,2-Dichloroethane
 
16V; 1,1-Dichloroethylene
 
17V. 1,2-Dichloropropane
 
18V. 1,2-Dichloropropylene
 
19V. Ethylbenzene
 
20V. Methyl Bromide
 
21V. Methyl Chloride
 
22V. Methylene Chloride
 
23V. 1,1,2,2-Tetrachloroethane
 
24V. Tetrachloroethylene
 
25V. Toluene
 
26V. 1 ,2-Trans-Dichloroethylene
 
27V. 1,1.1-Trichloroethane
 
28V. 1,1,2-Trichloroethane
 
29V. Trichloroethylene
 
30V. Trichlorof luoromethane
 
31V. Vinyl Chloride
 

Veston Geophysical
 

Job No. : 40086-4-5
 
Report No . : 07929
 
Date: December
 

per billion unless listed otherwise.
 

C51947 C51948
 
Client Client
 
12-6-85 12-6-85
 
12-12-85 12-12-85
 

ND* KD*
 
ND* ND*
 
ND ND
 
ND ND
 
ND ND
 
ND KD
 
ND KD
 
ND ND
 
ND ND
 
KD KD
 
KD KD
 
KD ND
 
KD KD
 
KD ND
 
KD ND
 
KD KD
 
KD KD
 
ND KD
 
ND KD
 
ND KD
 
KD KD
 
KD KD
 
KD KD
 
20.1 165
 

~KD KD
 
32.2 43.3
 
13.3 37.4
 
KD ND
 
88.0 83.6
 
KD KD
 
KD KD
 

KD = Parameter not detected at sensitivity level of instrument which is <1 Vg/L (ppb)
 
KD* = Parameter not detected at sensitivity level of instrument which is <100 vg/L (ppb)
 



Tighc & Bond
 
Environmental Laboratory
 

Easthampton, Massachusetts 01027
 
Mass. Certificate No. C 6212/Conn. Certificate No. P
 

Veston Geophysical
 

Sample Description Job No.: £0086-4-50
 
C51947 - PTH-1 Report No.: 07929
 
C519i8 - PTG-1 Date: December 18, 1985
 

Concentrations reported as parts per billion unless listed otherwise.
 

Lab Number C51947 C519^8
 
Collector Client Client
 
Date Received 12-6-85 12-6-85
 
Date Analyzed (Completed) 12-12-85 12-12-85
 

GC FRACTION-VOLATILE COMPOUNDS
 
Non-Priority Volatiles
 

Trichlorotrifluoroethane ND ND
 
Xylene ND ND
 

ND = Parameter not detected at sensitivity level of instrument which is <1 vg/L (ppb)
 



TICP-C » BONO Tighe £ Bond 
Environmental Laboratory
 

EasthaT.pton, Massachusetts 01027
 
Mass. Certificate No. C 6212/Conn. Certificate No. PH-0494
 

Veston Geophysical
 

Job No.: 40086-4-50
 
- S-93-M Report No. 08046
 

C52307 - S-93-S Date: January 14, 1986
 
C52308 - PTG-5
 
C52309 - PTH-5 }

C52310 - PT-GD
 

Concentrations reported as parts per billion unless listed otherwise,
 

Lab Number C52306 C52307 C52308 C52309 C52310 
Collector Client Client Client Client Client 
Date Received 12-24-85 12-24-85 12-24-85 12-24-85 12-24-85 
Date Analyzed (Completed) 1-5-86 1-5-86 1-5-86 1-5-86 1-5-86 

GC FRACTION-VOLATILE COMPOUNDS 
IV. Acrolein ND NO---' ND* ND* ND* 
2V. Acrylonitrile ND* ND* ND* ND* ND* 
3V. Benzene ND ND ND ND ND 
4V. Bis (Chloromethyl) Ether ND ND ND ND ND 
5V. Bromoform ND ND ND ND ND 
6V. Carbon Tetrachloride ND ND ND ND ND 
7V. Chlorobenzene ND ND ND ND ND 
8V. Chlorodibromomethane ND ND ND ND ND 
9V. Chloroethane ND ND ND ND ND 
10V. 2-Chloroethylvinyl Ether ND ND ND ND ND 
11V. Chloroform ND ND ND ND ND 
12V. Dichlorobromomethane ND ND ND ND ND 
13V. Dichlorodifluoromethane ND ND ND ND ND 
1-V. 1,1-Dichloroethane '2*12 1.07 ND 1.70 ND 
15V. 1,2-Dichloroethane ND ND ND "ND ND 
16V. 1,1-Dichloroethylene ND ND ND 2.00 ND 
17V. 1,2-Dichloropropane ND ND ND ND ND 
18V 1,2-Dichloropropylene ND ND ND ND ND 
19V. Ethylbenzene ND ND . ND ND ND 
2QV. Methyl Bromide ND ND ND ND ND 
21V. Methyl Chloride ND ND ND ND ND 
22V. Methylene Chloride ND ND ND ND ND 
23V. 1,1,2,2-Tetrachloroethane ND ND ND ND ND 
24V. Tetrachloroethylene ND ND ND. ND ND ... 
25V. Toluene ND ND ND ND ND 
26V. 1,2-Trans-Dichloroethylene ND 7.35 17.5 29.7 17.0 
27V. 1,1,1-Trichloroethane ND ND 11.5 16.1 10.4 
28V. 1,1,2-Trichloroethane ND ND ND ND ND 
29V. Trichloroethylene 5.70 9.68 1Q8_. 65.5 92. 7_ 
30V. Trichlorofluoromethane ND ND ND ND ND 
31V. Vinyl Chloride ND ND ND ND ND 

ND = Parameter not detected at sensitivity level of instrument which is <1 vg/l (ppb)
 
ND* = Parameter not detected at sensitivity level of instrument which is <100 ug/L (ppb)
 



T . G M I • BONO Tighe & Bend 
COMSU.TING l*&l*.tt«S . ° ,
 

Environmental Laboratory
 
Eastharr.pton, Massachusetts 01C27
 

Mass. Certificate No. C 6212/Conn. Certificate No. PH-0494
 

Weston Geophysical
 

Sarrple Description Job S'o.: 4GOS6-4-50
 
C52306 - S-93-M Report So.: 0&CK6
 
C52307 - S-93-S Date: January K, 1966
 
C52308 - PTG-5
 
C52309 - PTH-5
 
C52310 - PT-GD
 

Concentrations reported as parts per billion unless listed otherwise.
 

Lab Number 
Col lector 
Date Received 
Date Analyzed (Completed) 

C52306 
Client 
12-24-85 
1-5-86 

C52307 
Client 
12-24-65 
1-5-86 

C52308 
Client 
12-24-85 
1-5-86 

C52309 
Client 
12-24-85 
1-5-86 

C52310 
Client 
12-24-85 
1-5-86 

GC FRACTION-VOLATILE COMPOUNDS 

Non-Priority Volatiles
 

Trichlorotrifluoroethane KD ND ND ND ND
 
Xylcne ND ND ND ND ND
 

ND = Parameter not detected at sensitivity level of instrument which is <1 Pg/L (ppb)
 



Tighe & Bor.d
 
Environmental Laboratory
 

Easthar.ptcn. Massachusetts 01027
 
lass Certificate No. C 6212/Conn. Certificate No. PH-Oi9

Veston Geophysical
 

Description Job No.: 40086-4-50
 
C52311 - P7-KD \l(̂ l?r Report So.: 06046
 

Date: January 14, 1986
 

Concentrations reported as parts per billion unless listed otherwise
 

Lab Number C52311
 
Col lector Client
 
Date Received 12-24-65
 
Date Analyzed (Completed) 1-5-86
 

GC FRACTION-VOLATILE COMPOUNDS
 
IV. Acrolein ND*
 
2V. Acrylonitrile ND*
 
3V. Benzene ND
 
-V. Bis (Chloromethyl) Ether ND
 
5V. Bromoform ND
 
6V. Carbon Tetrachloride ND
 
7V. Chlorobenzene ND
 
8V. Chlorodibromomethane ND
 
9V. Chloroethane ND
 
10V. 2-Chloroethylvinyl Ether ND
 
11V. Chloroform ND
 
12V. Dichlorobromomethane ND
 
13V. Dichlorodifluoromethane ND
 
14V. 1,1-Dichloroethane 1.25
 
15V. 1,2-Dichloroethane ND
 
16V. 1,1-Dichloroethylene 1.95
 
17V. 1,2-Dichloropropane ND
 
18V. 1,2'Dichloropropylene ND
 
19V. Ethylbenzene ND
 
20V. Methyl Bromide ND
 
21V. Methyl Chloride ND
 
22V. Methylene Chloride ND
 
23V. 1,1,2,2-Tetrachloroethane ND
 
24V. Tetrachlcroethylene 96.6
 
25V. Toluene ND
 
26V. 1,2-Trans-Dichloroethylene 31.5
 
27V. 1,1,1-Trichloroethane 17.2
 
28V. 1,1,2-Trichloroethane ND
 
29V. Trichloroethylene 64.7
 
30V. Trichlorefluoromethane ND
 
31V. Vinyl Chloride ND
 

ND - Parameter not detected at sensitivity level of instrument which is <1 ug/L (ppb)
 
NDV: = Parameter not detected at sensitivity level of instrument which is <100 ug/L (ppb;
 



Tiehe £ Bond
 » •!&"«=
 

Er.viror.ment.al Laboratory
 
Eastharrpton. Massachusetts 01C27
 

Mass. Certificate No. C 6212/Conn. Certificate No. PH-G-9i
 

U'eston Geophysical 

Sample Descr:^ticn Job So.: ^0056-^-50 
C3J311 - PT-HD Report No.: 060^6 

Date: January li, 1986 

Concentrations reported as parts per billion unless listed otherwise 

Lab Number C52311 
Collector Client 
Date Received 12-2^-65 
Date Analyzed (Completed) 1-5-66
 

GC FRACTION-VOLATILE COMPOUNDS
 

Non-Priority Volatiles
 

Trichlorotrifluoroethane ND
 
Xylene ND
 

ND = Parameter not detected at sensitivity level of instrument which is <1 vg/L (ppb)
 

http:Er.viror.ment.al


T I G M E • BONO Tighe ft Bond
 
CONSULTING CNGlNt 

Environmental,Laborat cry
 
Eastharrpton, Massachusetts OIC2~
 

Mass. Certificate No. C 8212/Conn. Certificate No. PH-Oi9i
 

w'eston Geophysical
 

Sarole Description
 

C52370 - ?7-G-6(D) 7 ,1/21/V
 
C52371 - P7-K-6 -^
 

Concentrations reported as parts
 

Lab Number
 
Col lector
 
Date Received
 
Date Analyzed (Completed)
 

GC FRACTION-VOLATILE COMPOUNDS
 
IV. Acrolein
 
2V. Acrylonitrile
 
3V. Benzene 
4V. Bis (Chloromethyl) Ether 
5V. Bromoform 
6V. Carbon Tetrachloride 
7V. Chlorobenzene 
8V. Chlorodibromomethane 
9V. Chloroethane 
10V. 2-Chloroethylvinyl Ether
 
11V. Chloroform
 
12V. Dichlorobromomethane
 
13V. Dichlorodif luoromethane
 
14V. 1,1-Dichloroethane
 
15V. 1,2-Dichloroethane
 
16V. 1,1-Dichloroethylene
 
17V. 1 ,2-Dichloropropane
 
18V. 1 ,2-Dichloropropylene
 
19V. Ethylbenzene
 
20V. Methyl Bromide
 
21V. Methyl Chloride
 
22V. Methylene Chloride
 
23V. 1,1,2,2-Tetrachloroethane
 
24V. Tetrachloroethylene
 
25V. Toluene
 
26V. 1,2-Trans-Dichloroethylene
 
27V. 1,1,1-Trichloroethane
 
28V. 1,1,2-Trichloroethane
 
29V. Trichloroethylene
 
30V. Trichlorof luoromethane
 
31V. Vinyl Chloride
 

Report
 
Date:
 

per billion unless
 

C52370
 
Client
 
1-2-86
 
1-4-86
 

ND*
 
ND*
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
40.6
 
ND
 
14.3
 
8.92
 
ND
 
91.3
 
ND
 
ND
 

Job No. . : i0036-*-5
 
No.: 06078
 

January 1 1986
 

listed otherwise.
 

C52371
 
Client
 
1-2-86
 
1-4-86
 

ND*
 
ND*
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
1.58
 
NIT""
 
1.36
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
70.7
 
ND
 
21.3
 
11.4
 
ND
 
57.0
 
ND
 
ND
 

ND = Parameter not detected at sensitivity level of instrument which is <1 ug/L (ppb)
 
ND- = Parameter not detected at sensitivity level of instrument which is <100 vg/L (ppt
 



•nc-t » BOND T i g h e £• Bond 
CONSULTING INCIHtrWS * 

Environmental Laboratory
 
Eabihar-.pt.cn, Massachusetts 01C27
 

Mass. Certificate So. C 6212/Conn. Certificate No. PH-Q-Si
 

Vestcn Geophysical 

J5ar.pl e Description Job No.: £0086-^-50 
C52270 - PT-G-6(D) Report No.: 08078 
C52371  PS-H-6 Date: January K, 1986 

Concentrations reported as parts per billion unless listed otherwise.
 

Lab Nucber C52370 C52371
 
Collector Client Client
 
Date Received 12-2i-B5 12-2^-85
 
Date Analyzed (Completed) 1-4-66 1-4-B6
 

GC FRACTION-VOLATILE COMPOUNDS
 

Non-Priority Volatiles
 

Trichlorotrif luoroethane ND ND
 
Xylene ND ND
 

KD = Parameter not detected at sensitivity level of instrument which is <1 vg/L (ppb)
 

http:Eabihar-.pt.cn


TIC »C » BONO
 Tighe & Bond
 
Environmental Laboratory
 

Easthampton, Massachusetts 01C27
 
Mass. Certificate No. C 8212/Conn. Certificate No.
 

Weston Geophysical
 

Sample Description Job No, . : 40086-4-5 
C32405 - PT-G-7
C52406  PT-H-7

 ~) ,/,/ , 
J ' /rb 

Report 
• Date: 

No.: 08096 
January 1 

(7-M̂  •(" If}7' 

Concentrations reported as parts per billion unless listed otherwise. 

Lab Number C52405 C52406
 
Collector Client Client
 
Date Received 1-6-86 1-6-86
 
Date Analyzed (Completed) 1-8-66 1-6-86
 

GC FRACTION-VOLATILE COMPOUNDS
 
IV. Acrolein ND* ND*
 
2V. Acrylonitrile ND* ND*
 
3V. Benzene ND ND
 
4V. Bis (Chlororaethyl) Ether ND ND
 
5V. Bromoform ND ND
 
6V. Carbon Tetrachloride ND ND
 
7V. Chlorobenzene ND ND
 
8V. Chlorodibromomethane ND ND
 
9V. Chloroethane ND ND
 
10V- 2-Chloroethylvinyl Ether ND . ND
 
11V. Chloroform ND ND
 
12V. Dichlorobromoraethane ND . ND
 
13V. Dichlorodif luoromethane ND ND
 
14V. 1, 1-Dichloroethane ND ND
 
15V. 1,2-Dichloroethajie ND ND
 
16V. 1,1-Dichloroethylene ND ND
 
17V. 1 ,2-Dichloropropane ND ND
 
18V. 1 ,2-Dichloropropylene ND ND
 
19V. Ethylbenzene ND ND
 
20V. Methyl Bronide ND ND
 
21V. Methyl Chloride ND ND
 
22V. Methylene Chloride ND ND
 
23V. 1,1,2,2-Tetrachloroethane ND ND
 
24V. Tetrachloroethylene 48.0 91.7
 
25V. Toluene ND ND
 
26V. 1,2-Trans-Dichloroethylene 12.5 24.2
 
27V. 1,1,1-Trichloroethane 9.80 23.1
 
28V. 1,1,2-Trichloroethane ND ND
 
29V. Trichloroethylene 111 57.9
 
30V. Trichlorof luoromethane ND ND
 
31V. Vinyl Chloride ND ND
 

ND = Parameter not detected at sensitivity level of instrument which is <1 vg/L (ppb)
 
ND- = Parameter not detected at sensitivity level of instrument which is <100 ug/L (pp
 



Tiehe & Bond 
COK1ULTINO tNOlHlt** °
 

Environmental Laboratory
 
Easthampton, Massachusetts 01C27
 

Mass. Certificate No. C 8212/Conn. Certificate No. PH-0^9i
 

Weston Geophysical
 

Sample Description Job No.: £0086-^-50
 
C52i05 - PT-G-7 Report No.: 08096
 
C52406 - PT-H-7 « Date: January K, 1986
 

Concentrations reported as parts per billion unless listed otherwise.
 

Lab Number C52A05 C52406
 
Collector Client Client
 
Date Received 1-6-86 1-6-86
 
Date Analyzed (Completed) 1-8-86 1-8-86
 

GC FRACTION-VOLATILE COMPOUNDS
 

Non-Priority Volatiles
 

Trichlorotrifluoroethane 161 39.7
 
Xylene ND ND
 

ND = Parameter not detected at sensitivity level of instrument which is <1 Pg/L (ppb
 



Tighe & Bond
 
Environmental Laboratory
 

Easthampton, Massachusetts 01027
 
Mass. Certificate No. C 8212/Conn. Certificate No. PH-0494
 

Veston Geophysical
 

Sample Description Job No. : 40086-4-50
 
C51927 - G 15 S Report No. : 07929
 
C51928 - G 15 D Date: December 16, 1985
 
C51929 - G:-X ~) f p Tc:s
 .T
 
C51930 - G:-X2 X * .*/*-,,
 
C51931 - G - D1S J '*AZ7/>J
 

1 ' 1
Concentrations reported as parts per billion unless listed otherwise.
 

Lab Number C51927 C51928 C51929 C51930 C51931
 
Collector Client Client Client Client Client
 
Date Received 12-6-65 12-6-85 12-6-85 12-6-85 12-6-85
 
Date Analyzed (Completed) 12-12-85 12-12-85 12-12-85 12-12-85 12-12-85
 

GC FRACTION-VOLATILE COMPOUNDS
 
IV. Acrolein ND* ND* ND* ND* ND*
 
2V. Acrylonitrile KD* KD* ND* ND* ND*
 
3V. Benzene KD ND ND ND ND
 
4V. Bis (Chloromethyl) Ether KD ND ND ND ND
 
5V. Bromoforo KD ND ND ND ND
 
6V. Carbon Tetrachloride KD ND ND ND ND
 
7V. Chlorobenzene KD Kb ND ND ND
 
8V. Chlorodibromomethane KD KD KD ND ND
 
9V. Chloroethane KD KD ND ND KD
 
10V. 2-Chloroethylvinyl Ether KD ND ND ND KD
 
11V. Chloroform KD KD ND ND ND
 
12V. Dichlorobromooethane KD KD ND ND KD
 
13V. Dichlorodif luorotnethane KD KD ND ND KD
 
14V. 1,1-Dichloroethane KD ND ND ND ND
 
15V. 1,2-Dichloroethane ND ND ND ND ND
 
16V. 1,1-Dichloroethylene 15.3 13.0 ND ND ND
 
17V. 1,2-Dichloropropane KD KD ND KD ND
 
18V. 1,2-Dichloropropylene KD KD ND ND ND
 
19V. Ethylbenzene KD KD ND ND KD'
 
20V. Methyl Bromide KD ND ND ND KD
 
21V. Methyl Chloride • KD KD ND ND ND
 
22V. Methylene Chloride KD KD ND ND ND
 
23V. 1,1,2,2-Tetrachloroethane KD KD ND ND ND
 
24V. Tetrachloroethylene 24.1 122 40.7 55.1 43.3
 
25V. Toluene 4420 3750 1.19 ND ND
 
26V. 1,2-Trans-Dichloroethylene 6970 8510 33.4 34.8 31.0
 
27V. 1,1,1-Trichloroethajie KD KD 9.26 10.9 9.44
 
28V. 1,1,2-Trichloroethane ND ND ND ND ND
 
29V. Trichloroethylene 129 2350 87.5 90.7 84.2
 
30V. Trichlorof luoromethane ND ND ND ND ND
 
31V. Vinyl Chloride 1420 565 ND ND ND
 
ND = Parameter not detected at sensitivity level of instrument which is <1 ug/L (ppb)
 
ND* = Parameter not detected at sensitivity level of instrument which is <100 ug/L (pp
 



Tighe & Bond
 
Environmental Laboratory
 

Easthampton, Massachusetts 01027
 
Mass. Certificate No. C 8212/Conn. Certificate So. PH-0494
 

Veston Geophysical
 

Sample Description Job No.: 40066-4-50
 
C51927 - G 15 S Report No.: 07929
 
C51928 - G 15 D Date: December 18, 1985
 
C51929 - G:-X
 
C51930 - G:-X2
 
C51931 - G - D1S
 

Concentrations reported as parts per billion unless listed otherwise.
 

Lab Number C51927 C51928 C51929 C51930 C51931 
Collector Client Client Client Client Client 
Date Received 12-6-85 12-6-85 12-6-85 12-6-85 12-6-85 
Date Analyzed (Completed) 12-12-85 12-12-85 12-12-85 12-12-85 12-12-85 

GC FRACTION-VOLATILE COMPOUNDS 
Non-Priority Volatiles 

Trichlorotrif luoroethane ND KD ND ND ND 
Xylene 441 230 ND ND ND 

KD « Parameter not detected at sensitivity level of instrument which is <1 ug/L (ppb)
 



o	 From Ecology and Environmental, Inc. report, "Chloronated Solvent 
Contamination of the Groundwater, East Central Woburn, 
Massachusetts", 1982 



Fl-8203-01
 

SECTION 1 - INTRODUCTION
 

In May 1979, several chlorinated solvents were detected by the Massachusetts
 

Department of Environmental Quality Engineering (DEQE) in two of the City of
 

Woburn's municipal drinking water wells. As a result, these wells ("G" and
 

"H") were shut down forcing Woburn to use MDC water to supplement its other
 

groundwater wells located near Horn Pond. The levels of contamination detected
 

prior to shutdown and immediately after shutdown are given in Table 1-1.
 

Table 1-1 

Analyses of Water from Wells 

"G" AND "H", Woburn, Massachusetts (ppb) 

"G" Well 

5/21/79 7/24/79 7/24/79 9/25/79 9/28/79 2/26/81 

(1) (2) (2) (3) (3) (4) 

(Dupl) 
1,1,1-trichloroethanmee 1 28 28 ND 10 ND 
1,2-trans-dichloroeithylene ND 0 0 ND 11 14 
tetrachloroethylene: 21 18 13 13 43 36 
trichloroethylene 267 208 236 184 400 210 
chloroform 12 ND ND ND ND ND 
trichlorotrifluoroethan•thanee ND 22 23 ND NO" ND 

"H" Well 
5/21/79 7/24/79 9/26/79 2/26/81 
(1) (2) (3) (4) 

1,1,1-trichloroethanmee ND ND 2 ND 
1,2-tran»-dichloroe ithylene ND ND ND 14 
tetrachloroethylene: 18 26 9 41 
trichloroethylene 118 188 63 73 
chloroform 1 ND ND ND 
trichlorotrifluoroethanithanee ND 23 ND ND 

1-1
 
rvcyctod p«p«r
 rrt>k>£\ and environment 



o	 From EBASCO Report, "Appendices A - F of the Endangerment 
Assessment for the Wells G and H Site, Woburn, Massacuhsetts", 
1988 



TABLE 7-2
 
COMPOUNDS DETECTED IN GROUNDUAUR FOR THE CENTRAL AREA
 

OF THE UELLS C i H SITE
 

FRED. OF GEOMETRIC
 
COMPOUND DETECTION MEAN MAXIMUM
 

ORGAN1CS (us/liter)
 

BIS(2-ETHYLHEXYL) PHTHALATE 3/17 5.88 79.0
 
CHIOROBENZENE 1/33 NA 2.80
 
CHLOROFORM 1/1 NA 13.0
 
1,2-DICHLOROBENZENE 1/18 NA 5.00
 
1,1-DICHLOROETHANE 1/1 NA 2.00
 
1.1-D1CHLOROETHENE 1/33 NA 2.70
 
PHENOL 1/18 NA 5.00
 
TRANS- 1.2-DICHLOROETHENE 21/30 8.94 80.0
 
TETRACHLOftOETHENE 29/29 26.8 180
 
TOLUENE 2/2 3.46 4.00
 
TOTAL-XYLENE V33 NA 5.00
 
1,1.1-TRJCHLOROETHANE H/30 6.12 1700
 
TRICHLOROETHENE 30/32 17.9 140
 

INORGANICS (ug/titer)
 

ALUMINUM 3/12 183 5800
 
ARSENIC ' 1/12 NA 20
 
BARIUM • 3/12 93.4 210
 
BERYLLIUM 1/14 NA 2.50
 
CADMIUM 1/14 NA . 5.90 .
 
CALCIUM 5/14 7010 75000
 
CHROMIUM 3/14 4.80 20.0
 
COBALT 2/K 14.3 25.0
 
COPPER 2/13 15.0 49.0
 
IRON 2/12 106 ' 7400
 
LEAD 1/12 ' NA 58.0
 
MAGNESIUM 5/14 4390 16300
 
MANGANESE 5/1* 22.8 1100
 
NICKEL 1/12 NA 36.0
 
POTASSIUM ' 5/14 2913 8770
 
RADIONUCLIDES" (a)
 

Radium 226 and 228 5/5 2.2 14
 
gross Alpha 5/5 26 350
 
gross Beta 5/5 30 180
 
Ursniin 5/5 3.6 6
 

SILVER 2/14 4.33" 5.00
 
SODIUM 5/14 5927 30500
 
TIM 1/14 NA 20.0
 
VANADIUM S/14 ' 19.8 27.0
 
ZINC 3/12 16.5 104
 

NA * Not applicable; mean not calculated with only •
 
or* positive detection.
 

(a) Units for the radionuclides are pCi/lirer except for
 
uranium, data which have units of ug/liter.
 

«WOTE* DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING
 
THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO
 
CALCULATE A GEOMETRIC MEAN UILL SOMETIMES BE LESS
 
THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IN
 
THE DENOMINATOR FO THE FREQUENCY OF DETECTION.
 

7-6
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CENTRAL AREA 
GROUHDWATER (ug/(iter) APRIL OS APRIL 85 APRIL 85 APRIL 05 APRIL 85 -APRIL 85 APRIL 85 APRIL 85 APRIL 85 HAY 1985 HAY 1985 HAY 1905 

SAMPLE LOCATION 5685 S68H 5845 S84H 5840 S85S S85H S86S S86H S68S S68M S84S 
. SAMPLE NUMBER 12477 12478 12472 12471 12437 12397 12398 12410 12409 12753 12754 12741 

TRAFFIC REPORT NUMBER AB533 AB542 AB509 AB508 AB507 AB361 A8362 AB387 AB3B6 AB730 AB731 AB720 _ 

. 1 ' 4 
1 

« 
I 

4 
1 1 .i 4 

1 

VOLATILES 

ACETONE NDR 5 NO 5 ND 5 ND * R * R 5 ND » R f R 5 ND 5 ND 5 HO
 
1.1-DICm.OROETHENE NDR 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND
 
1.1-OICHLOROETHANE NDR NDR NOR NDR NDR NDR NDR NDR NDR NDR HDR HDR
 
TRANS- 1,2-DICHLOROETHENE NDR * R 10 7 8 68 22 2.5 ND 2.5 ND 29 36.5 10
 
CHLOROFORM # R NDR NDR NDR NOR NDR NDR » R * R NDR NDR NDR
 
1.1.1-TRICHLOROETHANE 1700 J 15 J 2.5 ND 2.5 ND 2.5. ND 8 34 17 J 2.5 HD 6 12.5 2.5 ND
 
TRICHLOROE1HENE NDR « R 24 17 23 110 48 18 J 17 J 54 87 21
 
TETRACHLOROETHENE NDR » R 20 11 10 56 150 56 J 48 J 47 85.5 18
 
TOLUENE NDR NDR NDR NDR NDR NDR NDR NDR HDR NDR NDR NOR
 
CHLOROBENZENE NDR 2.5 ND 2.5 NO 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 NO
 
TOTAL-XYLENE NDR 2.5 NO 2.5 NO- 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND
 

SEHIVOLATILES
 

PHENOL 5 ND 5 ND NT NT NT NT NT 5 ND 2.5 K NT NT HT
 
1,2-DlCHLOROBENZENE 5 HD 3 K HT HT NT NT HT 5 ND 5 ND HT NT HT
 
BIS(2-ETHYLHEXYL) PHTHALATE 5 ND 5 K NT NT NT NT NT 5 ND 5 HD HT NT NT
 m
 

crv INORGANICS
 
o 

ALUMINUM 1000 5800 NT NT NT NT NT NT NT NT NT NT
 
ARSENIC 2 NO 2 ND HT NT NT NT NT NT NT NT NT vHT
 
BARIUM 30 70 NT NT NT HT NT NT NT NT NT NT
 
BERYLLIUM 0.25 ND 0.6 NT NT NT NT NT NT NT NT NT NT
 
CMWVIH 2.5 HD 5.9 HT - HT HT HT HT HT HT .HT HT HT
 
CALCIUM 37000 75000 NT NT NT NT NT NT NT NT NT NT
 
CHROMIUM 7.4 ' 5.7 HT NT NT NT NT NT NT NT NT NT
 
COBALT 3.5 ND 23 NT NT NT NT NT NT NT NT NT NT
 
COPPER ' * R 49 NT HT NT NT NT NT HT HT ' NT NT
 
IROH 2900 7400 HT HT NT NT NT NT HT HT HT NT
 
LEAD 1 ND 1 ND NT NT HT HT NT NT HT NT NT NT
 
MAGNESIUM 8400 16000 NT ' NT NT HT HT HT NT NT NT NT
 

MANGANESE 100 1100 NT NT NT NT NT NT NT NT NT NT
 
NICKEL # R « ft NT NT NT NT NT NT NT NT NT NT
 
POTASSIUM 2500 4400 HT HT NT NT NT NT NT HT NT NT
 

) SELENIUM 1 ND ## R NT NT NT NT NT HT HT NT NT NT
 
, SILVER 2 ND 2 ND HT NT NT NT HT NT NT NT NT NT
 

SODIUM 27000 27000 NT NT NT NT NT NT NT NT NT NT
 
THALLIUM 2 ND 2 ND NT NT NT NT NT NT NT HT NT HT
 
TIM 18 HO 18 HO NT NT HT NT NT NT NT NT NT HT
 
VANADIUM 11 27 NT NT NT NT NT NT NT HT NT NT '
 
ZINC 56 72 NT NT NT NT NT NT NT NT NT NT
 

N-NITROSOOIPHENYLAMINE NT NT NT NT NT NT NT NT NT NT NT NT
 



CENTRAL AREA
 
GROUHDUAIER (ug/litcr) HAY 1985 HAY 1985 HAY 1985 HAY 1985 HAY 1985 HAY 1985 JUNE 1985 JUNE 1985 JUNE 1985 JUNE 1985 JUNE 1985 JUNE 1985
 

SAMPLE LOCATION 
SAMPLE NUMBER 
TRAFFIC REPORT NUMBER 

S84H 
12742 
AB721 

S84D 
12743 
A8722 

S85S 
12738 
AB711 

S85H 
12739 
AB712 

S86S 
12752 
AB729 

SB6H 
12757 
A8734 

S68S 
13188 
AC453 

S68H 
13107 
AC452 

SB4S 
13197 
AC435 

SB4M 
13196 
AC432 

S840 
13182 
ACU3 

S85S 
13217 
AB929 

nit 1 1 T i nu
VOLAT1LES 

 t A r* T r\o c . % 4 
1 inIU in10 1 1 1 1 1 

ACETONE 
1.1-DICHLOROETHENE 
1.1-DICHLOROE THANE 
TRANS- 1,2-DICHLOROETHENE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
TOTAL-XYLENE 

5 NO 
2.5 ND 

NOR 
2.5 ND 

NDR 
2.5 ND 
16 
11 

NOR 
2.5 NO 
2.5 NO 

5 NO 
2.5 NO 

NDR 
11 

NDR 
2.5 ND 
26 
9 

NOR 
2.5 ND 
2.5 ND 

NOR 
NOR 
NOR 

62 
NDR 
NDR 

92 
22 J 

NDR 
NDR 
NDR 

NDR 
NDR 
NDR 
NDR 

13 J 
NDR 

39 J 
170 

NDR 
NDR 
NDR 

3
12 

NDR 
NDR 
NDR 
NDR 
NDR 
NDR 
J 

NDR 
NDR 
NDR 

5 ND 
2.5 ND 

NDR 
2.5 ND 

NDR 
2.5 ND. 
3 J 
13 

NDR 
2.5 ND 
2.5 ND. 

5 ND 
2.5 ND 

NDR 
55 

0 R 
0 R 
50 J 
50 

NDR 
2.5 ND 
2.5 ND 

5 ND . 
2.5 ND 

NDR 
80 J 

•NDR 
29 J 
73 J 
85 J 

NDR 
2.5 ND 
2.5 ND 

00 R 
2.5 NO 

NDR 
0 R 

NDR 
0 R 
0 R 
0 R 
0 R 
2.5 ND 
5 J 

00 R 
2.5 ND 

NDR 
0 R 
0 R 
0 R 
0 R 
0 R 

NOR 
2.5 ND 
2.5 ND 

00 R 
2.5 ND 

NDR 
0 R 

HDR 
0 R 
0 R 
0 R 

NDR 
2.5 ND 
2.5 ND 

0 R 
2.5 ND 

NDR 
76.5 

NDR 
13 

140 
83.5 

NDR 
2.5 NO 
2.5 ND 

SEHIVOLATUES 

PHENOL 
1,2-DICHLOROBENZENE 
BIS(2-ETHYLHEXYL) PHTHALATE 

NT 
HT 
NT 

NT 
NT 
NT 

5 ND 
5 ND 
5 HD 

5 ND 
5 ND 

• 79 J 

NT 
NT 
HT 

NT 
NT 
NT 

5 ND 
5 ND 
5 ND 0

5 ND 
5 ND 
R 

NT 
NT 
NT 

NT 
NT 
NT 

NT 
NT 
NT 

NT 
NT 
NT 

INORGANICS 

ALUM (HUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM' 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
NT 
NT 
NT 
NT 

• NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

HT 
HT 
HT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

. NT 
NT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

. NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 
HT 
HT 
NT 
NT 
NT 

0 R 
0 R 
0 R 
0.3 NO 
0.95 ND 
33600 J 
1.45 HD 
1.65 ND 

11.25 NO 
0 R 
0 R 
8960 J 

17 J 
2.5 ND 
2000 J 
2.4 ND 
4.9 J 

27900 J 
2.3 ND 
4.85 ND 
10 

0 R 

0 R 
0 R 
0 R 
0.3 ND 
0.95 ND 
53300 J 
1.45 ND 
1.65 ND 

11.25 ND 
0 R 
0 R 
13200 J 
352 J 
2.5 ND 
4300 J 
2.4 ND 
4.2 J 

27900 J 
2.3 ND 
14 J 
13 J 

0 R 

HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 
HT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 
HT 
NT 
NT 
NT 
NT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

NT 
NT * 
NT 
NT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

N-NUROSOOIPHENYLAHINE NT NT NT NT HT NT NT NT NT NT NT • NT 



CENTRAL AREA 
GROUNDWATER (ug/liter) JUNE 1905 JUNE 1985 JUNE 1985 

SAMPLE LOCATION
 
SAMPLE NUMBER
 
TRAFFIC REPORT NUMBER
 

rv t 1 1 1 r t fiii g A f T r\n c >
 

VOLATILES
 

ACETONE
 
1.1-DICHLOROETHENE
 
1.1-DICHLOROETMANE
 
TRANS- 1, 2-01 CHLOROETHENE
 
CHLOROFORM
 
1.1,1-TRICHLOROE THANE
 
TRICHLOROETHENE
 
TETRACHLOROETHENE
 
TOLUENE
 
CHLOROBENZENE
 
TOTAL-XYLENE
 

SEHIVOLAT1LES
 

PHENOL
 
1.2-DICHLOROBENZENE
 
BIS(2-EIHYLHEXYL) PHTHALATE
 

INORGANICS
 

ALUMINUM
 
ARSENIC
 
BARIUM
 
BERYLLIUM
 
CADMIUM
 
CALCIUM
 
CHROMIUM
 
COBALT
 
COPPER
 
IRON
 
LEAD
 
MAGNESIUM
 
MANGANESE
 
NICKEL
 
POTASSIUM
 
SELENIUM
 
SILVER
 
SODIUM
 
THALLIUM
 
TIN
 
VANADIUM
 
ZINC
 

N-NITROSOOIPHENYLAH1NE
 

S85H SB6S S86M 
13219 13224 13225 
AB930 AB935 AB936 

1.12 1 1 

f R * R 5 HO
 
2.7 2.5 ND 2.5 ND
 

NDR NDR NOR
 
23	 2.5 ND 2.5 NO
 

NDR NDR NDR
 
35.3 3 2.5 ND
 
47.5 4 3
 
180 12 8
 

NOR NOR NOR
 
2.8 ND 2.5 ND 2.5 ND
 
2.8 NO 2.5 NO 2.5 ND
 

NT NT NT
 
NT NT NT
 
NT NT NT
 

NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT . NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT NT NT
 
NT • NT NT
 

NT NT NT
 

S68S-01
 
EBASCO
 

DATA 1987
 

5 ND
 
2.5 ND
 

NDR
 
28
 

NDR
 
5
 
47
 
47
 

* R
 
2.5 NO
 
2.5 NO
 

5 ND
 
5 NO
 
5
 

240
 
20 N
 
210
 
2.5 ND
 
2.5 ND
 

36500
 
20
 
18[

42
 
50 ND
 
58 •
 

16300
 
205
 
36 [
 

8770 A
 
2.5 ND
 
5 NO
 

30500
 
5 ND
 
20 ND
 
9.9 [
 
104
 

5 ND
 

S89S-01 S89S-02 S89H-01 S89D-01 S85-01 S87 S86S 
EBASCO EBASCO EBASCO EBASCO EBASCO EBASCO EBASCO 

DATA 1987 DATA 1987 DATA 1987 DATA 1987 DATA 1987 DATA 1987 DATA 1987 

5 ND 5 ND 5 ND 5 ND 5 ND 5 ND S R 
2.5 ND 2.5 NO 2.5 ND 2.5 NO 2.5 ND 2.5 NO 2.5 NO 

NOR NOR NDR 2 NDR NDR NDR 
4 4 3 3 12 2.5 ND 2.5 wn 
NDR NOR NDR NDR NDR NDR NDR 

2.5 ND 2.5 NO 2.5 NO 4 24 2.5 ND 2.5 NO 
6 6 21 21 23 2.5 NO . 2.5 ND 

NDR NDR 3 24 110 NDR 10 
NDR NDR 4 3 NDR NDR NDR 

2.5 ND 2.5 ND 2 2.5 ND 2.5 ND 2.5 ND 2.5 WD 
2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 2.5 ND 

5 ND 5 ND 5 ND 5 ND 5 ND 5 ND 5 NO 
5 ND 5 ND 5 ND 5 ND 5 ND 5 ND 5 ND 
5 ND 5 ND 5 ND 5 ND 5 NO 5 ND 5 ND 

100 ND 100 ND 100 NO 100 ND 100 NO 100 ND 100 ND 
5 ND 5 NO 5 ND 5 ND 5 ND 5 ND 5 ND 

100 ND 100 ND 100 NO 100 ND 100 ND 100 ND 100 NO 
2.5 ND 2.5 ND 2.5 ND 2.5 NO 2.5 ND 2.5 NO 2.5 ND 
2.5 ND 2.5 NO . 2.5 NO 2.5 ND 2.5 ND 2.5 NO 2.5 ND 
2500 ND 2500 ND 2500 ND 2500 ND 2500 ND 2500 ND 2500 ND 

5 ND 5 ND 5 ND 5 ND 5 ND 5 ND 5 NO 
25 ND 25 ND 25 NO 25 ND 25 ND 25 NO 25 NO 

12.5 NO 12.5 NO 12.5 ND 12.5 ND 12.5 ND 12.5 ND 12.5 NO 
50 ND 50 ND 50 NO 50 ND 50 ND 50 ND 50 NO 
2.5 ND 2.5 ND 2.5 NO 2.5 ND 2.5 ND 2.5 NO 2.5 ND 
2500 NO 2500 ND 2500 ND 2500 ND 2500 NO 2500 ND 7-JOO HO 
7.5 NO 7.5 NO 7.5 NO 7.5 ND 7.5 ND 7.5 ND 7.5 ND 
20 ND 20 ND 20 ND 20 ND 20 NO 20 ND 20 ND 

2500 ND 2500 NO 2500 NO 2500 ND 2500 ND 2500 ND 2500 ND 
2.5 ND 2.5 ND 2.5 ND 2.5 NO 2.5 ND 2.5 NO 2.5 NO 
5 ND 5 ND 5 NO 5 ND 5 ND 5 NO 5 ND 

2500 ND 2500 ND . 2500 ND 2500 ND 2500 NO 2500 NO 2500 HO 
5 ND 5 ND 5 ND 5 ND 5 ND 5 NO 5 ND 
20 ND 20 ND 20 NO 20 NO 20 ND 20 ND 20 ND 
25 ND 25 NO 25 ND 25 ND 25 NO 25 ND 25 ND 
10 ND 10 NO 10 NO 10 ND 10 ND 10 ND 10 ND 

5 NO 5 ND 5 ND 5 ND 5 ND 5 ND 5 NO 



CENTRAL AREA 
GROUNDUATER (ug/litcr) 

SAMPLE LOCATION

SAMPLE NUMBER

TRAFFIC REPORT NUMBER


VOLATILES
 

ACETONE
 
1,1-DICHLOROETHENE
 
1,1-DICHLOROE THANE
 
TRANS-1.2-DICHLOROETHENE
 
CHLOROFORM
 
1.1.1-TRICHLOROETHANE
 
TRICHLOROETHENE
 
TEIRACHLOROETHENE
 
TOLUENE
 
CHLOROBENZENE
 
TOTAL-XYLENE
 

SEMIVOLATfLES
 

PHENOL
 
1,2-DICHLOROBENZENE
 
BIS(2-ETHYLHEXYL) PHTHALATE
 

PI 

INORGANICS
 

ALUMINUM
 
ARSENIC
 
BARIUM
 
BERYLLIUM
 
CADMIUM
 
CALCIUM
 
CHROMIUM
 
COBALT
 
COPPER
 
IRON
 
LEAD
 
MAGNESIUM
 
MANGANESE
 
NICKEL
 
POTASSIUM
 
SELENIUM
 
SILVER
 
SODIUM
 
THALLIUM
 
TIN
 
VANADIUM
 
ZINC
 

N-HITROSODIPHENYLAHINE
 

 S86D-01
 
 EBASCO
 

 DATA 1987
 

» R
 
2.5 ND
 

NDR
 
2.5 ND
 

NDR
 
2.5 ND
 
3
 
U
 

NDR
 
2.5 ND
 
2.5 ND
 

t
 

5 NO
 
5 ND
 
5 ND
 

100 ND
 
5 ND
 

100 NO
 
2.5 ND
 
2.5 ND
 
2500 ND
 

5 ND
 
25 ND
 

12.5 NO
 
50 ND
 
2.5 NO
 
2500 ND
 
7.5 NO
 
20 ND
 

2500 ND
 
2.5 NO
 
5 NO
 

2500 ND
 
5 ND
 
20 ND
 
25 ND
 
10 ND '
 

5 ND
 

S8AS-01
 
EBASCO
 

DATA 1987
 

» R
 
2.5 ND
 

NDR
 
4
 

NDR
 
2.5 ND
 
7
 
4
 

NDR
 
2.5 ND
 
2.5 ND
 

5 ND
 
5 ND
 
5 ND
 

100 ND
 
5 NO
 

100 NO
 
2.5 NO
 
2.5 ND
 
2500 ND
 

5 ND
 
25 ND
 

12.5 ND
 
50 ND
 
2.5 NO
 
2500 ND
 
7.5 ND
 
20 ND
 

2500 NO
 
2.5 ND
 
5 ND
 

2500 ND
 
5 ND
 
20 ND
 
25 ND
 
10 ND
 

5 ND
 



CENTRAL AREA
 
HEIALS ONLY
 
GROUNOWATER (ug/liter) APRIL 85 APRIL 85 APRIL 65 ' APRIL 85 APRIL 85 APRIL 85 APRIL 85 APRIL 85 APRIL 85 HAY 1985 HAY 19B5 HAY 1985
 

SAMPLE LOCATION
 
SAMPLE NUMBER
 

• TRAFFIC REPORT NUMBER
 

INORGANICS
 

ALUMINUM
 
ARSENIC
 
BARIUM
 
BERYLLIUM
 
CADMIUM
 
CALCIUM
 
CHROMIUM
 
COBALT
 
COPPER
 
IRON
 
LEAD
 
MAGNESIUM
 
MANGANESE
 
NICKEL
 

n POTASSIUM
 
^ SELENIUM
 
X> SILVER
 

SODIUM
 
THALLIUM
 
TIN
 
VANADIUM
 
ZINC
 

S69S
 
12477
 
AB533
 

1000
 
2 NO
 
30
 

0.25 HO
 
2.5 NO
 

37000
 
7.4
 
3.5 NO
 
* R
 
2900
 

1 NO
 
8400
 
100
 

IT R
 
2500
 

1 NO
 
2 HO
 

27000
 
2 NO
 
18 NO
 
11
 
56
 

S68H
 
12478
 
AB542
 

5800
 
2 HO
 
70
 
0.6
 
5.9
 

75000
 
5.7
 
23
 
49
 

7400
 
1 NO
 

16000
 
1100
 
* R
 
4400
 
** R
 

2 NO
 
27000
 

2 NO
 
18 NO
 
27
 
72
 

S84S S84H . SB4D S85S S85H S86S S86M S6BS S68M S&4S 
12472 12471 12437 12397 12398 12410 12409 12753 12754 12741 
AB509 ' AB508 AB507 AB361 AB362 AB387 AB386 AB730 AB731 AB720 

NT NT NT HT NT NT NT HT NT HT 
NT NT NT HT HT NT NT NT NT NT 
NT NT NT NT NT NT NT NT NT NT 
NT NT NT NT NT NT HT HT NT NT 
NT NT NT NT NT NT NT NT HT NT 
NT NT NT NT NT NT HT NT NT NT 
NT NT NT NT NT NT HT NT NT NT 
NT NT HT NT NT NT NT NT NT NT 
NT NT NT NT NT NT NT NT NT NT 
NT HT NT HT HT NT NT NT NT NT 
NT HT NT HT NT NT NT NT MT NT 
NT HT NT HT NT NT NT NT HT NT 
NT NT NT NT NT NT NT NT NT NT 
NT HT NT NT NT HT NT NT NT NT 
NT NT NT NT NT • NT NT NT •NT NT 
NT NT NT NT NT NT NT NT NT NT 
NT NT NT NT NT NT NT NT NT NT 
NT NT NT NT NT NT NT NT NT NT 
NT NT NT NT NT NT NT NT NT NT 
NT NT NT NT NT NT NT NT NT NT 
NT NT NT NT NT NT NT NT NT NT 
HT NT • NT NT HT NT NT NT NT v NT 



CENTRAL AREA 
METALS ONLY 
GROUNDWATER (ug/liter) HAY 1985 HAY 1985 HAY 1985 HAY 1985 HAY 1985 HAY 1985 JUNE 1985 JUNE 1985 JUNE 1985 JUNE 1985 JUNE 1985 JUNE 1985 

SAMPLE LOCATION S84H S840 S85S S85H S86S S86M S68S S68H S84S S84H S84D SB5S 
SAMPLE NUMBER 12742 12743 12738 12739 12752 12757 13188 13187 13197 13196 13182 13217 
TRAFFIC REPORT NUMDER AB721 AB722 AB711 AB712 A0729 AB734 AC453 AC452 AC435 AC432 AC4A3 AB929 

INORGANICS 

ALUMINUM NT HT NT NT NT NT « R * R NT NT NT NT 
ARSENIC NT HT NT NT NT NT * R * R NT NT NT NT 
BARIUM NT NT NT NT NT NT # R * R NT NT NT NT 
BERYLLIUM NT NT NT NT NT HT 0.3 NO 0.3 ND NT NT NT NT 
CADMIUM NT NT NT NT NT NT 0.95 ND 0.95 ND NT NT NT NT 
CALCIUM HT NT NT NT NT NT 33600 J 53300 J NT NT NT NT 
CHROMIUM NT NT NT NT NT NT 1.45 ND 1.45 NO NT NT NT NT 
COBALT NT HT NT NT NT NT 1.65 ND 1.65 ND NT NT NT NT 
COPPER NT HT NT HT NT NT 11.25 NO 11.25 ND NT NT NT NT 
IRON NT HT NT HT NT NT * R » R NT NT NT NT 
LEAD NT HT NT NT NT NT * R # R NT NT NT NT 
MAGNESIUM NT NT NT NT NT NT 8960 J 13200 J NT NT NT NT 
MANGANESE NT NT NT NT NT NT 17 J 352 J NT NT NT NT 
NICKEL NT NT NT NT HT NT 2.5 ND 2.5 ND NT NT NT NT 
POTASSIUM NT NT NT NT NT NT 2000 J 4300 J NT NT NT NT 
SELENIUM NT NT NT NT NT NT 2.4 ND 2.4 ND NT NT NT NT 
SILVER NT NT NT NT NT NT 4.9 J 4.2 J NT NT NT NT 
SODIUM NT HT NT NT NT NT 27900 J 27900 J NT NT NT NT 
THALLIUM NT NT NT NT NT NT 2.3 ND 2.3 ND NT NT NT NT 
TIN NT NT NT NT NT NT 4.85 NO 14 J NT NT NT NT 
VANADIUM NT HT NT NT NT NT 10 13 J NT NT NT NT 
ZINC HT NT NT NT HT HT ' * R * R NT NT NT NTV 



CENTRAL AREA 
METALS ONLY 
GROUNDUATER (ug/liter) JUNE 1985 JUNE 1985 JUNE 1985 

SAMPLE LOCATION S85H SB6S SS6H 
SAMPLE NUMBER 13219 13224 13225 
TRAFFIC REPORT NUMBER AB930 AB935 AB936 

INORGANICS 

ALUMINUM NT NT NT 
ARSENIC NT NT NT 
BARIUM NT NT NT 
BERTLLIUH NT NT NT 
CADMIUM NT NT NT 
CALCIUM NT NT NT 
CHROMIUM NT NT NT 
COOALT NT NT NT 
COPPER NT NT NT 
IRON NT NT NT 
LEAD NT NT NT 
MAGNESIUM NT NT NT 
HAHGANESE NT NT NT 
NICKEL NT NT NT 
POTASSIUM NT NT NT 

M 
SELENIUM 
SILVER 

NT 
NT 

NT 
NT 

NT 
NT 

SODIUM NT NT NT 
THALLIUM NT NT NT 
TIN NT NT NT 
VANADIUM NT NT NT 
ZINC NT NT NT 



o From NUS Corp. Report, "Wells G and H Site Remedial 
Investigation Report, Part 1, Woburn, Massachusetts", 1986 



TABLE 2 
NUS/FfT ANALYTICAL SCREENING RESULTS 

RECENTLY INSTALLED WELLS 

Somplc Location S635 56)0 S61M S6'iD S65S S65M Sr,5H SGf.D SC>7S S67M S67D Sf.85 S68M 

Tcnativcly Identified Detection 
Compounds Limits 

Trichloroctlicnc I ppb 
Dcnzcnc Ippb 
Toluene 3 ppb 
Tctrachlorocthcnc 3ppb 
Chlorobcu/.cnc J ppb 
Elhylbt-nzcni: 3 ppb 
m-Xylcnc 5 ppb 
o-Xylcne 10 ppb 

Not Detected
 
<IO ppb
 
10-70 ppb
 
70-200 ppb
 
200-350 ppb
 
350-1000 ppb
 
1000-5000 ppb
 

All i.implcs were screened in-lxiusc by NUS clicmUts utilizing a Photovac IOAIO GC (or volatile organic 
hcadriii.icc analysis. It should be stressed tluit tbc results garnered (rom this screening technique arc 
qualitative and indicate the presence of contaminant compounds. They should not be used as quantitative 
results. Therefore, all concentrations are given in ranges. In addition, compound Identification is tentative 
in that compounds were identified by comparison of retention time of sample compounds to the retention 
times of various standards. 



TABLE 2 
NUS/FTT ANALYTICAL SCREENING RESULTS 
RECENTLY INSTALLED WELLS 
PACE TOUR 

S.implc Location S79M S79D S80S SSOM S8IS S8IM S8IO 582 S83 S8<iS S80M 58<iD S85S S85M S86S S86M 

Tcnativcly Identified 
Compound* 

Detection 
Limit* 

Trichloroctlicnc 
Henicnc 
Toluene 
Tctrachloroclhcnc 
Chlurobcnzcnc 
nthylbenzcnc 
ni-Xylcnc 
o-Xylcnc 

I ppb 
) ppb 
3 ppb 
5 ppb 
5 ppb 
5 ppb 
5 ppb 
10 ppb 

• • • *  • • ! 

Not Detected 
< 10 ppb 
10-70 ppb 
70-ZOO ppb 
2f)0- 3 50 ppb 
350-1000 ppb 
1000-JOOO ppb 

All samples were screened in-house by NUS chemists utilizing a Photovac 10AIO GC for volatile organic 
hcadip.icc an.ilyiis. It should be itrcsied that the result} garnered from this screening technique arc 
qualitative and indicate the presence ol contaminant compounds. They should not be used as quantitative 
results. Therefore, all concentrations are given in ranges. In addition, compound identification is tentative 
in tlut rom|x>undi were identified by comparison ol retention time of sample compounds to the retention 
times of various standards. 



IIIU } 
Cir VOltlllE QttMIC MM.TIICM. IESU11S 
IVS/FII Will l«5 SWUM tOUIt (prt) P»« IM 

SWIE IOCMIW SiM MM Slit 5475 Si;* Sill SMS SAM Silt S70S S70K S7IH S7II (77$ S77N S7?( S7U SMI 
SMPLE IJIKI IJJU I2UI 12407 I7U< I71H l?m 12477 12471 I2J14 12170 12)71 124)2 1241] 12314 12)11 12)1} 12474 1247) 

urut 11)21 0327 U)70 M345 «|]4i M347 »I53) AIM7 AI12I M))2 U333 MM) »B34 U351 AI3I4 UUO U5II MHO 

VOUIUE corvouits cm 

OUOIIOXIHMK 10 

10 
VUU UKWIK 10 
CM.UKX.IMAK 10 

KIHTUK CHlOtltE 5 
ICUOK 10 
CA8KW DISUMK 1 
I , I - I ICHIMOU«« J 2 J I J J J 
l,|-llCHLO«OfIHM£ 5 II 

) 20 J 31 J 14 MM J 

CWOBOFOM } 
1, 2- «IO». OWE IHA* 5 
2-MJIAMWE 10 
1,1,1-IIICH.ORKiHMC S IS J 21 J 1700 ) IS J tl 

CMIM U1IAOK.MIK 5 
VIKK KEIIIE 10 

1 
5 

1,2-HCH.OWKOfWt 5 
5 
} 34 J 44 J 17 J Si J 33 J 14000 J 4 J 74 J 17 

OINOnOCHOHMEIMNC I 
I,I,MIICKL»K1MM£ 3 

1700 J 

2-CHlOJ)0£IMrL VIHTl llHtK 10 
MOnOfMH 5 MM J 

|0 
10 

UIIUHORKIICW 5 ) It J 3 J 4 J ISOO 7JW J 
101UCX J I J 
CHUWKIIENC i 

J 7400 J 
} 

10IM.-ITLENC } 2fM J 

OILUIIW r«CIO« I I I I I I I I I I 10 SM I I I 

MIES: SMCf tht ioi|>ou«4 Ml not 4rlictt<. 
J ButMitiliM is ipproiiutr tut U qmlitr control rtmi Kiti «<li<itioa). 
I Vilut it rcjiclc< <ut It kU«l ionl<iiii<tiM itfittiliti i* M'I''T (Mlrol r^viti. Ike fctttlioi lint lor tluk 

UK CMlrict rcquiril <ilrdioi liait Uulliflr IT 'ililion lictor lo obltiii tuflr <tttctioi liiill. 



swm IOCMIM 
SAWLE NUTIKI 

urai MKKI 

VOUMIC CWWWS 

CMlOtOKIHAK 
UQMXC1WIC 
VUTl CM.WIK 
CMlOtOdWUC 
KIHTUK CW.08IM 
*aiON£ 
CAIIM DISULHK 
1,1-DICrt.OtOU** 
I,I-DICMI.M1«IH** 
trjni-I.Z-IICHLOtnilCNE 
CW.UVOUI 
1,2-IICHlOROnHAtf 
2-IUIMUW 
1,1.1-IIICNLMttlHUC 
CWMM KIIAU10IIK 
vi in untie 
MonooiCM.wan(iKA« 
I,I,2,2-IUII*CM.MGCIHM£ 
i,;-(ic*ww«opw«f 
Irini-l.l-IUHMMmytUt 
IRICHORKIKIK 
tIMWOCtlWntlHAK 
l,l,2-IIICHMOtlHA«t 
KKHIf 

m-l,J-IIOt.MOPROPf« 
2-OtOIQflKtL VIITl 11HEI 
•onuwx 
2-wiuac 

4-KIUa-2-f(IUNOC 
UUKHORttlKW 
IOLUCK 
CKIQROKIKM 
E1HUKIIIK 
snu« 
loiv-iran 

IIUIIIW f*CIOI 

NOUS: 

J 
i 

CUM 

MK.C ) 
UP KX/UIU OICUIC MU1TIICU HSULIS 
HJS/FII APIII lie s/wii« MKMI i^bi rut rout 

SUN SIID SI2 SI] St] SBtS SI4D &84D SISS SIM SMS S8UI 11 K H 4C IUS-2* IUS-21 IUS-7C M-15 
I2H1 IZJ4I I2JM I2«M I21M 12(72 12471 17417 I21f7 I2I1I 12410 12(0! 12502 12411 I21U 121/J IZI72 12451 
Mill U)» tUW U5JI AI5J1 MMt M508 MM7 AIUI U342 UJI7 UUi «302 AIM) *I3U MJJ5 AIJ34 U52I 

COM. 

10 
10 
10 
10 
5 

10 
} 
5 
)
i
1 

} J 30 J 10 22 44 )B 

} 
10 1 
} 21 J ]4 17 J 

> 
10 
i 
5 
J 
5 
S 7 J * J 41 J 1400 j 24 17 23 110 « II J 17 J N H 
J 
5 
5 
3 

10 
5 

10 
10 
J J4 J 200 J 14 J 70 10 CO Jt J 41 J 31 7 J 

1 

II I I 100 100 I I I I I I I I I 

(lit toipouAd >ii not drttclH. 
li ifproimli tut to fulitr control rivln Uili »ili<ilionl. 

Viluf it fnrtlr< tut It link (MttiiMtitn U(idlic< ii lulltf control rtviti. Iht <iltctio« liiil fa k l ink 

Coatricl rn»iri< <(tntioi (ml Itulhplf IT <ilgtio« Net of to obliin t»|li <itictio> lint). 



stum IOCAMON 
SAMPLE WIBEI 

IRWfIC UPOII WHKI 

VOIAMIE CWOUItS 

CmWOKlHAlE 
MOMMIHUC 
vim CHI M IK 
CaUXKIHAK 
KIHTUK CN.MIIE 
UEIOMC 
CAMM I1SU.FIOE 
1,1-IICUWOtlHftf 
l,l-(ICH.MO(IK*Mf 
lrini-|,2-tlCKlOIOEIICK 
CHIOMFOM 
1,2-IICHLWOEIHMC 
2-KJI/WWC 
1,1,1-lilCM.MQtlHAJH 
CACItt KIlACHLOIlOe 
VKU A C C I A T E 
KWOIICltWWIKAJ*: 
1,1,2,2-iniKK.ORGCtXW 
l^-llUCUrariOPAIIC 
Inm-I.J-HCHLOfflfKOPEJt 
IIICHORKINCK 
KMOMCNLOIOnEIHANE 
l.l.MtlUtWKlKMt 
KIIEW 
(ii-I.MICMLOtOfHOHlf 
7-OCWO(IKTL VlltL EIKR 
UOHOFORII 
7-KUMV 
4-KIHTI-2-PUIAWIC 
IEHMXWOCIICK 
! CHUCK 
UIOIOKIIEKE 
tlKUKIIENC 
S1TKJC 
IOIAI-ITLE* 

IILUIIM FKIOR 

NOIESI -turn. sr«cv 
J 
I 

CHM. 

CHOI 

10 
10 
10 
10 
3

10
3 
3
) 
3 
3 
3 

10
3
3 

10 
S 
3 
3 
3 
3
3 
3 
3 
3 

10 
3 

10 
10 
3 
3 
3 
3 
3 
3 

IAIIE 4 
UP VOltllll OHM1C WM.11UAL M5U11I 
MlS/ril Ml 1985 SMftllf MUNI <Fr»l MGC IHO 

S17H St7D ti8C SIM SIM S7«S S70M S7IN E7ID S72S S72N 1771 S77I S7]S tUt SMH S74t 5755 
17771 12710 1273] 12754 12733 12751 1275? I27U 12711 1277] 17772 17777 17/71 12741 12761 12770 12771 12712 

UM7 AI7M AI71I AI7J2 AII2f AH7I UI27 UI21 AI8I4 AMU Mill kill I AMU AMIt AII17 AMU AI804 

i i I i i > i i
 
i I I I I i i i
 

 4 J 2 ) S J
 
t S J i;
 

2f )7 U no I J 20 u
 

1 47 110 i 4»
 
 II II 12 no no
 

 31 ]7 li II) 1 li 12 II t 52 

UN 

II i IW 2V>0 i i i i i 
210 

180 
W 
HO 

I I I I I J I 10 24 I I I I I 

Indicilri the co«fou«d mt not <ttKlri. 
OuintiNtien it ipprniiilr <ut te qualitf control nvii* (did viliditionl. 
Vilut ii niictrd iai to tint cooUtmlion Uritilit< i* <uil|l| cootrol rttiti. The dttoctio* liiit 'or 
tint CMtiiininti ii itlMtititt i) thr iiouit <«l«trt i« H»«l, tfctjjlrd 11 A«r»dli I. 
CoAtrict ttyirti 4«t«itiM lioit Iiullijlr IT <i1»tloo J«lor to obtiin tufli lilKtio* luitl. 



SAWtE IOCATIM
 
SWU *J"KI
 

IRA/FIC MPMI MJHKI
 

vouuu conrwjus cm 

CHlMOrftKAtt 10
 
MONKIM* 10
 
VltU CW.WIK 10
 
CHLOUdlMK 10
 
httHUE* DtOIIK 3
 
ICEIOV to
 
C»IU IIS11FIK 3
 
i,i-iiCM.oroeiKc« 3
 
1,1-IIUtOKOUHA* 3
 
lrui-l,2-IICHORt]CIHCNC 3
 
CHCOttfOM 3
 
1,2-JICHlOUClH** 3
 
2-IUIAMQM: 10
 
1,1,1-miDlMDtlHME 3
 
CAIIW KIIACHIIMIK 3
 
VINVL ACEUIE to
 

l,l,7,M£IR«;n.OMtlH*«£ 3
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TABLE 10 
GROUNOWATER CLP INORGANIC ANALYTICAL RESULTS 
NUS/FIT APRIL 1985 SAMPLING ROUNDS 
PAGE TWO 

Sample Location S68S S68M S71D S71M 583 S83(Dup.) GW3S GW3D 
Sample No. 12177 12178 12133 12175 12179 12180 12453 12151 
Tra f f i c Report No. MAA219 MAA220 MAA216 MAA2I8 MAA221 MAA222 MAA225 MAA226 

Inorganic Detection 
Elements Limit:, (ppb) 

Aluminum 23 1,000 5,800 2,800 5,900 710 710 11 _ 
Antimony 16 - - - - - - - -
Arsenic 1 - - - 13 - - - -
Barium 12 30 70 79 96 30 28 18 15 
Beryllium 0.5 - 0.6 - 0.6 - - '  -
Cadmium 5 - 5.9 _ _ 8 - - -
Calcium 290 37,000 75,000 71,000 150,000 62,000 62,000 53,000 86,000 
Chromium it 7.1 5.7 _ 25 - - - -
Cobalt 7 . 23 _ _ 

7.1 7.9 - -
Copper 25 * <»9 » 69 * * * * 
Iron 100 2,900 7,100 7,100 25,000 2,000 2,000 91 86 
Lead 2 - - - - - - - -
Maj;ncbium 330 8,100 16,000 8,200 31,000 12,000 12,000 19,000 18,000 
Mangencbe 3 100 1,100 220 1,700 710 710 510 -
Mercury 0.1 - - - - - - - -
Nickel 10 * * * * 

» - * -
Potaibium 
Selenium 

170 
2 

2,500 
-

1,100 

* * 

8,800 
-

7,200 

** 

1,900 
« * 

5,100 
-

10,000 
-

3,100 
-

Silver 1 - _ 
1.1J 

_ - - - -
Sodium 880 27,000 27,000 52,000 32,000 85,000 88,000 13,000 28,000 
Thallium 1 - - - - - - - -
Tin 36 _ _ _ - - - - -
Vanadium it 11 27 8.2 11 - - - -
Zinc 20 56 72 11 55 35 35 23 » 



TABLE 11 

GROUNDWATER CLP INORGANIC ANALYTICAL RESULTS 
NUS/FIT MAY 1985 SAMPLING ROUND 

Sample Location S64S S64M S64M(Dup) S64D S81M S8ID 5855 S85M 
Sample No. 12734 12735 12737 12736 12745 12744 12738 12739 
Tra f f i c Report No. MAA410 MAA411 MAA4I3 MAA412 MAA40I MAA402 M A A 4 I  4 M A A 4 I  5 

Inorganic Detection 
Elements Limits (ppb) 

Aluminum 1000 _ 
* 

_ 
* * 

_ 
* * 

Antimony 60 
_ - - - - - - -

Arsenic 10 - - - - - - - -
Rarium 100 _ _ _ _ _ _ . -
Beryllium 5 19 _ _ 

25 
_ _ ' 16 -

Cadmium 65 * * * 
# » * * 

» 

Calcium 1000 46,400 50,000 50,000 89,000 56,000 24,000 39,000 64,000 
Chromium 10 13 76 110 34 340 - - -
Cobalt 25 _ _ - _ _ _ - _ 
Copper 20 - - - - - - - -
Iron 100 380 1000 - 750 2100 - 140 500 
Lead 5 _ 5.4 - _ _ _ - _ 
Magnesium 1000 9,100 11,000 11,000 12,000 - 3,600 6,100 15,000 
M J!ig?.nebC 12 14 41 40 37 - 20 160 M 

Mercury 0.2 _ _ - _ - - - -

Nickel 12 110 130 130 100 110 110 96 120 
Potassium 2000 4,500 5,400 5,600 4,000 3,400 - 9,700 3,300 
Selenium 5 - - - - - - - -
Silver 10 - _ - _ - - - -
Sodium 2000 56,000 58,000 60,000 33,000 12,000 14,000 47,000 28,000 
Thallium 5 _ _ - _ _ - - -
Tin 40 _ _ _ _ _ _ - -
Vanadium 40 

_ _ _ _ _ - - -
Zinc 15 203 573 323 973 243 243 273 383 



TABLE 12 
GROUNDWATER CLP INORGANIC ANALYTICAL RESULTS 

NUS/F1T3UNE 1985 SAMPLING ROUND 

Sample Location S64D S68S S68M S71D S75S S775 S77SS S78S 
Sample No. 13207 13188 13187 13289 13206 13204 13205 13203 
Traf f ic Report No. MAA663 MAA655 MAA654 MAA647 MAA662 MAA660 MAA661 MAA659 

Inorganic Detection 
Elements Limits (ppb) 

Aluminum 590 # # 
* 72303 * * * 22903 

Antimony 345 * * * 
_ « # 

* 
«• 

Arsenic 15.5 * * * * 163 243 * * 
Barium 120 * * * 2233 * * * * 
Beryllium 0.6 - - - - - - - -
Cadmium 1.9 2.0 - 2.9 5.4 - - - • 6.5 
Calcium 2560 839003 336003 533003 786003 424003 382003 361003 303003 
Chromium 2.9 - _ _ - - _ _ 5.43 
Cobalt 3.3 - - _ 

6.6 - 8.5 - 3.7 
Copper 22.5 * - _ 463 * * * * 
Iron 690 * * * 182003 174003 17203 15603 22203 
Lead 8.5 213 « 

* 183 _ - - -
Magnesium 565 124003 89603 132003 108003 63603 72603 75503 75603 
Manganese 15.5 313 173 3523 4353 87103 38803 8333 28103 
Mrrcury 0.2 - - - 0.35 0.23 - 0.21 0.21 
Nickle 5.0 _ _ _ 11 _ 9.8 _ 6.3 
Potassium 80 43003 20003 43003 45003 80003 45003 48003 23003 
Selenium 4.8 _ _ _ _ _ _ _ -
Silver 3.9 4.93 4.23 133 _ 123 _ 133 7.53 
Sodium 3185 330003 279003 279003 499003 143003 627003 500003 279003 
Thallium 4.6 

_ - - - - 9.6 - 5.8 
Tin 9.7 223 

_ 
143 403 193 - - -

Vanadium 3.1 5.73 103 133 163 8.03 - 9.13 9.93 
Zinc 475 * 

« 
* * * * 

» 
* 



TABLE 17
 
CLP INORGANIC ANALYTICAL RESULTS FOR FEDERAL AND STATE
 

DRINKING WATER QUALITY STANDARDS
 
NUS/FIT APRIL 1985 SAMPLING ROUND
 

Sample Location 522 S68S S68M 573S S73S(Dup) S73D S74M S74D 
Sample Number 12481 12477 12478 13082 12474 12473 12475 12476 
Case Number I623A 

Detection 
Inorganic Elements Limits (ppb) 

Arsenic (As) 3 15 - - - 70 - 17 
Barium (Da) 1 324 68 15 89 516 105 413 42 
Cadmium (Cd)  6 0  _ _ _ _ * _ _ _ 
Calcium (Ca) 6 45,100 31,900 59,400 60,900 71,900 88,900 135,000 39,100 
Chromium (Cr) 215 * * _ • * 242 * ' * 
Copper (Cu) 165 * * * * 450 * 185 » 
Iron (Fe) 2 ** ** ** ** ** ** ** * * 
Lead (Pb) 1995  _ _ _ _ _ _ 
Manganese (Mn) I ** ** ** ** ** *» ** ** 
Mercury (Hg)  0 . 2 _ _ _ _ _ _ _ _ 
Selenium (Se) 3  _ _ _ _ _ _ - 
Silver (Ag)  1 6 0 _ _ _ _ _ _ 
Sodium (Na) 30 91,400 25,100 28,400 26,600 75,200 16,500 32,200 20,400 
Zinc (Zn) 90 183 * * * 396 121 215 * 

NOTES: - - Indictates the compound was not detected. 
* - Value is rejected due to blank contamination identified in quality control review. 
** - Value is rejected due to other contractual requirements identified in quality control review. 



c 
TABLE 18 
CLP INORGANIC ANALYTICAL RESULTS FOR FEDERAL AND STATE 
DRINKING WATER QUALITY STANDARDS 
NUS/FIT 3UNE 1985 SAMPLING ROUND 
PAGE TWO 

Sample Locations S86S S68M S76S S76M S76D S78S S84S S84M S84D BW-1 
Sample Numbers MAA636 MAA635MAA637 MAA638 MAA639 MAA630 MAA628 MAA627 MAA633 MAA629 
Case Number 4574 

Detection 
Inorganic Element Limits (ppb) 

A l u m i n u m 25 2880 39 1200 87 27 35 588 -
A n t i m o n y 31 
Arsenic 3 
Barium 12 12 74 23 45 57 28 
B e r y l l i u m 0.3 0.8 
Cadmium 4 - 4.23 6.13 - 373 5.73 - - 5.83 -
Calcium 280 35,200 52,200 30,300 41,200 66,300 32,200 24,900 20,500 38,000 23,000 
Chromium 4 - - 43 5.23 5.13 - - - 4.83 -
Cobalt 
Copper 
Iron 
Lead 

4 
15.3 
120 
10.5 

-
53 
* 

7910 

4.3 
5.43 
* 
-

-
343 

9723 
123 

-
* 

1333 
» 

-
1323 

26503 
* 

-
* 
* 
-

-
* 

1363 
* 

-
* 
# 
-

-
523 

1,2303 
* 

-
* 
»

-
V 

Magnesium 250 - 11,600 4590 8,830 8,920 6,420 5,460 4,440 8,330 5,230 
Manganese 5 - 329 443 50 258 2,820 171 129 226 14 
Mercury 0.1 - - - - - - - - - -
Nickel 5 2,440 6.8 6.2 6.5 7.6 5.9 - - - 5.7 
Potassium 990 - 3,970 8,110 3,250 4,190 2,570 2,590 2,760 3,320 2,120 
Selenium 3 - - - - - - - - - -
Silver 3 32,600 - - 4.5 - - - - - -
Sodium 
Thal l ium 

13850 
3 

-_ 34,600 
-

30,800 _ 45,700 
-

16,100_ 29,900 
-

26,100 
-

17,200 
-

17,600 
-

15,900 
-

Tin 17 
_ _ _ _ _ _ _ 

- - -
Vanadium 4 128 

_ _ _ _ _ 
. - - -

Zinc 2 •~ 55 404 743 42 54 54 73 42 
— 

NOTES: "-" Indicates the compound was not detected.
 
3 Quantitation is approximate due to qual i ty control review (data validation).
 

Value is rejected due to the presence of blank contamination detected below CRDL (Contract Required Detection 
Limit). 



TABLE 19 
CLP INORGANIC ANALYTICAL RESULTS FOR FEDERAL AND STATE 

DRINKING WATER QUALITY STANDARDS 
NUS/FIT APRIL AND JUNE, 1985 SAMPLING ROUNDS 

Sample'Location
Sample Number
Case Number 1623A 

 S22
 12181

 S68S
 12477

 S68M
 12178

 S68M (Dup)
 13082

 S73S
 12171

 S73D
 12173

 571M
 12175

 S71D 
 12176 

Detection 
Limit 

pH
MBAS (Surfactants)
Fluoride
Nitrate
Sulfate
Chloride
Total Dissolved Solids
tanglier Saturation Index @ 25°C
Color (chloroplatinate unitb)
Threshold o  f Odor Number
Alka l in i ty

 0.01 units
 0.1 ppm

 0.2 ppm
 0.05 ppm
 1.0 ppm

 1.0 ppm
 5.0 ppm

 1
 0.6 ppm

 6.23
 0.11
 
 7.20

 67A
 299.0
 171

 -2.1
 0 - 0

 1  6
 32.1

 7.30
 


 13.7
 69.3

 182
 -1.9

 8
 39.0

 7.56
 

 3.56
 56.2
 98.3
 505
 -0.3

 0
 8
 101.0

 7.51
 


 3.59
 60.0
 86.6
 125
 -0.2

 0
 1  6

 100.0

 5.65
 




 21.7
 117.0
 201
 -2.0

 5 0  0

 19.8

 6.55
 0.27 

 27.3
 330.0

 681
 -0.6

 2 2  5
 2 

 190.0

 6.73

 19.6
 205.0

 623
 0.1

 0
1 8 

 190.0

 8.11 

 0.276 

 27.3 
 81.0 

 161 < 
 0.3 

0 
8 

 38.0 

NOTES: "-" -Indicates the cum pound was not detected. 
*  Indicates odor was not observed. 



TABLE 20 
INORGANIC ANALYTICAL RESULTS FOR IT.OERAL AND STATE 

DRINKING WATER QUALFTY STANDARDS 
NUS/FIT APRIL AND JUNE. Ul> SAMPLING HOTJNDS 

Sample 
Location S64S S64M S61M S61D S72S S72M S76S S7fcM 571D S71S S11S' SUM n.W-1 IMank Hlank niank Hlank 

Sample 
Number 11184 1)294 11188 13117 11291 13299 13193 13191 13192 13203 13194/95 13297 13201 13293 IJ21J I32SI I32S2 

Analysis 

pll 
Standard Units 7.9 7.7 7.5 7.1 7.3 7.9 7.1 1.0 7.1 7.3 6.9/7.5 1.0/9.4 7.6 3.6 5.5 7.0/9.5 7.9 

Alkalinity 
Total (CaCOj) 48 3) 39 75 102 11 37 90 90 66 29/31 11 53 3.0 0 13 1.9 

Chemical 
O.ygen 
Demand 49 9.6 35 36 146 47 33 51 51 41 69/59 19 13 1.9 0 13 19 

Hardness 
(CaCOj) 85 IIS 93 140 110 163 35 S3 153 61 190/225 43 5) 41 120 

Call ium 
(Ca) 31 47 n 5(. 72 65 22 34 61 27 76/90 11 21 O.I 0 19 43 

Suspended 
Solids 123 24 6.0 90 1.0 16 4.0 2.0 12 6.0 16/6.0 10 33 0 0 6.0 4.1 

Sullaie 
(SO^) 42 42 40 42 31 31 41 45 41 43 30/31 17 33 3.0 4.0 IS 3. 

Chloride 
(CD 100 120 75 93 93 12) 40 56 )l 43 305/290 42 39 1.0 2.0 40 60 

Nitrogen 
(nitrate) 3.2 4.1 3.4 3.2 0 0 3.3 4.0 0.4 0 1.5/0.6 0.3 1.3 0 0 0.5 1.2 

Total 
Solids 410 460 340 410 130 590 250 )>0 360 2>0 1060/110 270 230 20 0 760 7)0 

foul 
Dissolved 
Solids 312 431 334 312 142 574 246 341 341 244 1044/104 260 2)0 20 0 254 224 

NOTLS: Aii.il/si> (Huvidrd liy the Commonwealth ol Ma»ar hmctls Department ol Environmental
•  Huplicate Samples 

All resul ts rep»rieil in parts per million (ppm) except pll (standard units). 

 Quality Engineering La*rence n«perirnenlal Sutlivn. 



Sample Location 
Sample Number 

Fermentation 
Tube Mctliod 

Total Coliforrn 
(MPN/100 ml) 

Fecal Coliform 
(MPN/100 ml) 

Membrane 
Filter Method 

Coliform 
(MFC/100 ml) 

Fecal 
(MFC/100 ml) 

NOTES: 

MPN/100 ml 
MFC/100 ml 

TABLE 21 
MICROBIOLOGICAL ANALYTICAL RESULTS FOR FEDERAL AND STATE 

DRINKING WATER QUALITY STANDARDS 
NU5/FIT APRIL AND JUNE, 1985 SAMPLING ROUNDS 

S64S S60M S68M S68D S72S S72M S76S S76M S76D S8IS S8IS S8IM S8IM S80D Blank Blank 
13294 13188 13187 13298 13299 13193 13191 13192 I3I9'» 13195 13287 13297 13182 13293 13295 

2.0 <i.5 33 7.8 33 23 <2.0 <2.0 <2.0 <2.0 23 <2.0 i».5 13 <2.0 <2.0 

<2.0 <2.0 <2.0 <2.0 33 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

0 0 

multitubc counts per 100 ml 
membrane (liter count per 100 ml 

Sample was not analyzed due to high turbidity. 



TABLE 22
 
CLP ORGANIC ANALYTICAL RESULTS FOR FEDERAL AND STATE
 

DRINKING WATER QUALITY STANDARDS
 
NUS/FIT APRIL AND JUNE, 1985 SAMPLING ROUNDS
 

Sample Location 522 S68S S68M S68M S73S S73D S74M S74D 
Sample Number 12481 12477 12478 13082 12474 12473 12475 12476 
Case Number 1623A 

Detection 
SDWA Pesticides Limit (ppb) 

Lindane 0.004 _ _ _ _ _
 
Endrin 0.006 _ _ _ _ _
 
Methoxychlor 0.25 _ _ _ _ _ _
 
Toxaphenc 0.24 _ _ _ _ _
 

SDWA Herbicides
 
2,4-D 0 . 1  _ _ _ _ _
 
2,4,5-TP (Si! vex) 0.05 _ _ _ _ _
 

Dilution Factor 

NOTES: "-" - Indicates the compound was not detected. 
Detection Limi t M u l t i p l y by dilution factor to obtain sample detection l i m i t . 
SDWA - Safe Drinking Water Act. 



Appendix 23
 

Streambed Piezometer Data Plots and Darcy Calculations
 



Woburn - Wells G and H • Streambed Piezometer Data 
(as received via verbal communication with Joanne Morin, NUS) 

Piezometer 
I.D. 

SIM 
SB-2 
Sll-3 
SD-4 
SB-5 
SB-6 
SB-7 
SB-S 
SB-9 
SB-10 

Deep/ 
Shallow 

D
 
S
 
D
 
S
 
D
 
S
 
D
 
S
 
D
 
S
 

) 
ERH:djm 

WELLG&H.PIE 

TOC 
Elevation 

46.00 
45.57 
46.46 
45.98 
45.23 
44.31 
44.32 
44.25 
44.67 
45.42 

Streambed
 
Elevation
 

42.50 
42.57 
40.76 
41.88 
40.63 
40.51 
42.32 
42.25 
40.27 
40.12 

1' Screen Bottom 
Elevation 

34.00 
39.57 
20.46 
39.98 
34.23 
38.31 
33.32 
38.25 
33.67 
37.42 



Leakage Calculations for Peat Layer 
at end of 30-day Test of Wells G &H 

Piezometer Pair Vertical Hydraulic Gradient (ft/ft) 

SBP-1, SBP-2 0.063 
SBP-3, SBP-4 0.009 
SBP-5, SBP-6 0.032 
SBP-7, SBP-8 0.091 
SBP-9, SBP-10 0.093 

Area of peat covered zone within area of influence and zone of contribution = 1,202,667 ft» (by 
planimetry based on well logs and seismic lines). 

Vertical hydraulic conductivity (KJ of peat = 0.001 - 0.1 ft/day (Siegel and Ericson, 1980 as 
cited in Myette, et. al., 1987). 

Calculate leakage using highest hydraulic gradient noted and highest value for hydraulic 
conductivity: 

Q = (0.1)(0.093)(1,202,667) = 11,185 fl3/day 
= 58.1 gpm 

ERH:djm 

PEATLAY.30D 



WELLS G & H : 30 DAY PUMPING TEST 
44.6 -] STREAMBED PIEZOMETER RESPONSE 

SBP2
 

SBP1
 

43.0 -"] I I I I I I 1 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 1 I I I I I I I I I
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WELLS G & H : 30 DAY PUMPING TEST 
43.8 -i STREAMBED PIEZOMETER RESPONSE 

42.4	 i i i i j 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 r~]
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WELLS G & H : 30 DAY PUMPING TEST 
44.5 -i STREAMBED PIEZOMETER RESPONSE 
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WELLS G & H : 30 DAY PUMPING TEST 
44.0 -i STREAMBED PIEZOMETER RESPONSE 
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Appendix. 24
 

Travel Time Calculations: Aberjona River to Wells G & H
 



Calculations of Travel Time from Aberjona River 
to Wells G &H 

Under Proposed Remediation Pumping Conditions 

Proposed pumping rate = 540 gpm (assume 270 gpm each from Wells G & H) 

Well G: 

Calculate average hydraulic gradient (i) between river and well under pumping conditions. 

Distance (d) from river to well = 335' 

Using Cooper-Jacob equation (valid for use in water table aquifers when drawdown is small 
compared to aquifer thickness), determine drawdown at distances of 1" and 335' (use t = 1 day). 

Cooper-Jacob equation:
 
2.3Q , 2.25Tt
 

1.	 For T = 10,000 ft'/day and K = 125 ft/day
 
sw = 4.81 ft. at r = 1'
 
sw = 1.01 x 10'3 ft. at r = 335'
 

2.	 For T = 29,700 ft'/day and K = 350 ft/day
 
sw = 1.77 ft. at r = 1'
 
sw = 0.15 ft. at r = 335'
 

Calculate gradients: 

1. 4.81V334' =	 1.44 x 10'2 ft/ft 

2. 1.627334' =	 4.85 x 10'3 ft/ft 

Calculate travel time: 

V = Ki (Darcy velocity calculation) 
Vm = V/n (Actual velocity - assume n (porosity) = 0.38, mean vlaue from Freeze & Cherry, 

1979, p. 37) 
T	  = dyfvt m (Travel time calculation) 

1.	 V =1.80 ft/day
 
Vm = 4.74 ft/day
 
T, = 70.72 days
 

2.	 V = 1.70 ft/day
 
Vm = 4.47 ft/day
 
Tt = 74.99 days ,
 



Well H: 

Calculate average hydraulic gradient (i) between river and well under pumping conditions. 

Distance (d) from river to well = 120' 

Using Cooper-Jacob equation determine drawdown at distances of 1* and 120' (use t = 1 day). 

1.	 ForT = 10,700 ff/day and K = 130 ft/day
 
sw = 4.60 ft. at r = 1'
 
sw = 0.91 ft. at r = 120'
 

2.	 ForT = 17,600 ft'/day and K = 215 ft/day
 
sw = 2.92 ft. at r = 1'
 
sw = 0.67 ft. at r = 120'
 

Calculate gradients: 

1.	 3.697119' = 3.10 x 10'2 ft/ft 

2. 2.25/119' = 1.89 x 10'2 ft/ft
 

Calculate travel time:
 

1.	 V = 4.03 ft/day
 
Vm = 10.61 ft/day
 
Tt = 11.32 days
 

2.	 V = 4.07 ft/day
 
Vm = 10.70 ft/day
 
Tt = 11.22 days
 

ERH:djm 
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Appendix 25
 

Central Area Remediation Wells: Cone of
 
Depression Calculations
 



Alternative Central Area Remediation Calculations 

Time for cone of depression from 50 gpm remediation we]] located at Well G to 
intercept the Aberjona River. 

By re-arrangement of Cooper-Jacob equation to solve for t, 

4»Ts 
log 2.25 Tt = w + log r*S 

2.3Q 

using T = 10,000 ft2/day and S = 0.20 and sw = 0.1 ft. 

t = 3.7 days 

using T = 29,700 fi2/day and S = 0.20 and sw = 0.1 ft. 

t = 16.3 days 


