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DRAFT

PRELIMINARY HYDROGEOLOGIC
INVESTIGATION OF THE EQUALIZATION
BASIN AREA
BTL SPECIALTY RESINS, INC.

ANDOVER, MASSACHUSETTS

ANTRODUCTION

Geraghty & Miller, Inc. conducted a preliminary field
investigation at the BTL Specialty Resins; Inc. plant in An-
dover, Massachusetts. The plant site was the location of a
former Reichhold Chemicals, Inc. facility that specialized
in the manufacturing of phenolic resins. The objective of
this investigation was to evaluate the effects of a remedial
program initiated by Reichhold Chemicals, Inc. on the prop-
erty nerth of the Shawsheen River. The program gc_:_al was to
improve ground-water gquality by pumping phenol- conﬁéminated
ground water from the aquifer. This report is a separate
part of the comprehensive plant-wide investigation conducted
by Geraghty & Miller, Inc., which was designed to define the
extent of ground-water contamination at the BTL facility and
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its potential migration pathways and possible ground-water

DRAFT

discharge points.

TIGATIO

The field work was conducted in September and October
1986 and consisted of locating and confirming the reliabil-
ity of existing ground-water monitering wells for thé col-
lection of ground-water samples.and ground—water level data.
Existing monitoring well construction logs of wells in-
stalled by Clarence Welti Associates, under contract by
Donald Reed, consulting gaologiét, were reviewed in detail.
Detailed measurements of well depth, size and type of well
casipg and depth to water were made in the field and com-
pared with the published construction details in order to
identify the existing wells. A total of 18 monitoring wells
were identified and labeled in accordance with their origi-
nal well designation. The well construction details are
presented in Table 1. The well locations are illustrated in

Figure 1.

Water-Level Measurements and Surveying

On October 29, 1986 water-level measurements were made

in all monitoring wells and at selected locations along the
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Shawsheen River using a steel measuring tape and chalk. At
the time of measurement, the production well was pumping at
an estimated 70 gallens per minute (gpm). On December 29,
1986, the water-level measuring point elevations of the ex-
istian ‘monitoring wells were surveyed by Dana Perkins and
Assoclates of Reading, Massachusetts. Table 3 summarizes
the water-level measurements collected by Geraghty & Miller,
Inc. and the surveyors' report is included in Appendix A.
Based on these measureinents, the direction and gradient of

ground-water flow under pumping conditions was established.

Figqure 2 presents the ground-water contour map devel-
oped from these water level data. The zone of influence
from the pumping well extends radially from the well and in-
.tersects the shawsheen River to the south and to the east as
far as Well OW-13. Under these conditions, most of the
ground water within this zone is contained by the pumping
well while it is in operation. Arrows indicating general-
ized ground-water flow have been included on Figure 2 to il-
lustrate the effects of the production well on ground-water

flow conditions.
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Water Sampling and Results DQAFT

Between September 4 and 6, 1986, nine of the existing
monitering wells were sampled for total phenols. In addi-
tion, three of these wells were sampled and analyzed for
volatile organic compounds (VOCs), total organic carbon
(ToC), and total disseclved solids (TDS). Monitoring well
OW=-13 was also analyzed for the full range of USEPA priority
pollutants. This well, is directly adjacent toc the Shaw-
sheen River and has had a history of high phenol

concentrations.

‘Sampling and data c¢ollection were in accordance with
the protocols developed and used extensively by Geraghty &
Miller, Inc. for ground-water investigations. Prior to sam-
pling, three to five times the caiculated volume of standing
water was evacuated from each well with a centrifugal pump
or PVC bailer. Low-yielding wells were bailed dry during
this process and allowed to recover before 'a sample was
taken. All water samples were collected with a bottom-£ill-
ing PVC bailer <that ‘was thoroughly de‘.c:onﬁaminated with a
laboratory grade detergent (Micro™™) and rinsed with dis-
tilled water between samplings. Bailer cord was disposed of
after use to avoid cross-contamination. Field measurements
of pH and specific conductance were made and recerded on-

site during sampling.
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For quality assurance/quality control (QA/QC) a field
blank, a blind replicate and a trip sample were also col-
lected and analyzed. The field blank was analyzed to deter-
mine the effectiveness of the decontamination protocols used
by Geraghty & Miller, Inc. The blind replicate was analyzed
to determine the ability of the laboratory to reproduce re-
sults of two samplés from one well. The trip blank sample
was énalyzed to determine whetﬁer the samples were contami-
nated during shipment. All samples were shipped overnight
to Cambridge Analytical Assocciates (CAA) of Boston, Mas-
sachusetts, in an ice-filled cooler along with the appropri-
ate chain~of-custody forms. Copies of the chain-of-custody

forms are included in Appendix B.

Results of laboratory analyses for total phenols, pri-
ority pollutants, and other organic and inorganic compounds
are summarized in Tables 3,4,5 and 6. Phenol concentrations
ranged from 0.10 - 330 mg/L and are illustrated in Figure 3.
Weils OW=-13, OW=-12, and OW-17 exhibited the highest concen-
trations of phenol; 330, 290 and 82 mg/l were found, respec-
tively. Each of these wells is adjacent to the Shawsheen
River. For comparison purposes, the results of total phenol
analysis reported by Donald Reed, Consulting Geologist
(1979), are included on Figure 3. The concentrations of
phenol detected in this investigation are higher in most

monitoring wells as compared to the concentrations reported
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by Donald Reed in 1979. The increase in phenol concentra-
tions in the ground water at these locations appears to in-
dicate that a source of phenol still exists and that the
pumping well has had little effect on lowering the overall

concentrations in the aquifer.

VOCs were present in samples from two of the three
wells tested. Concentrations of ethylbenzene (840 ug/L),
teoluene (220 ug/L), acetone (7,400 ug/L), total Xylenes
(11,000 ug/L), 4 methyl-2-pentanone ( MIBK, 16,000 ug/L), 2-
butanocne (MEK, 230 ug/L) and vinyl acetate (40 ug/L) were
detected in samples from Well OW=-13. The sample collected
from Well OW-5 contained trace concentrations of 1,1,1-
trichlorocethane (1 ug/L) and trichloroethylene (5 ug/L).
Arsenic was detected at 0.11 mg/L in Well GM-13. This con-
centration exceeds the Federal Primary Drinking Water and
Massachusetts Department of Environmental Quality Engineer-

ing (DEQE) Standard of 0.05 mg/L.

The QA/QC blind replicate samples from Well OW-13 were
in agreement with each other, indicating good laboratory re-
producibility. The field blank sample contained less than
the quantifiable concentrations of VOCs and indicates that
the decontamination protocols used by Geraghty & Miller,

Inc. were acceptable.
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FINDINGS AND CONCIUSIONS

1. Fifteen of the existing monitoring wells on the

property located north of the Shawsheen River are usable as

ground-water monitoring wells.

2.. The site is underlain by unconsolidated sediments
including gravel, sand, and silt to a depth of at least 46.5

feet below land surface.

3. Ground water on the property north of the Shawsheen
River flows generally towards the production well when the
well is pumping at an estimated 70 gpm. Under these condi-
tions, the Shawsheen River acts as a source of ground=water
recharge beginning at a point near Well GM=-6 and extending
northwards along the river; south of this point, the river

acts as a ground-water divide.

4. High concentrations of phenol (330,000 ug/L and
290,000 ug/L} were detected in meonitoring wells OW=-13 and
OW=-12. Both wells are located immediately adjacent to the

Shawsheen River. -

5. High concentrations (above 35,000 ug/L) of dis-

solved VOCs were detected in a ground-water sample from Well

-

OW=13.
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6. Arsenic was detected in the ground water at 0.11

ug/L which is in excess of the DEQE drinking water standard.

RIM:0CB:sm

Respectfully submitted,
GERAGHTY & MILLER, INC.

Robert J. Mozer
Project Manager

Olin C. Braids
Project Officer



fabie !, Summary of Construction Details for Monitoring Weils Installed for BTL {Reichhold Chesicals,

Inc.} by Donald E. Reed. ‘
Heasuring Point DRA FT

epth Drilled Screen Setting Elevation Diepth to Bedrock
bell Date {feet beiow {feet below {feet above {feet beion
Nuaber Cospleted land surface) land surface} mean sea level) land surtace} Status
Ok-1 12/7/78 35,0 15-33 3b.0 Destrayed
Obl-2 1275178 36,5 -15+35 336.5 Destroyed
ON-3 12/74/78 46.5 18.8-38.8 46,3 Oestroyed
08-4 12/45/78 2t.3 10-20 85.33 ¥21.5 fiperational
OW-3 12/8/78 3149 10-30 - BLT2 131.5 Qperational
ON=b 12/5/78 3605 1535 236.5 Destroyed
0%-7 12/6/78 215 343-13.3 2.3 Destroyed
on-8 1245/78 29.0 0-13 9.0 Destroyed
ou-9 12/15/78 8.5 1-17 B1.2¢ 32,5 Operational
N-10  12/15478 16.5 4-14 74,29 36,5 - Operational
OW-11 12715478 18,9 2-12 71.49 b5 Operational
oM-12  12/15/78 16.5 5-15 71.97 YbS Dperational
0W=13 Not Reported 14,0 4-14 74,39 14,0 Dperational
=14 2721179 15.2 2-12 73.96 M52 Operational
ON-15  2/27/79 21.5 9-19 89.22 2283 Operational
-6 10/18/79 16.5 310 17.20 6.5 Silted in
=17  10/1B/79 119 10 12.42 11.3 Qperationai
oW-18  10/18/79 10.7 3-8 10.7 Destroyed
M-19  10/18/79 1.5 3-10 1.3 Destroyed
oN-20  10/18/79 14.0 3-8 24,0 Destroyed
=21 1B 14,3 . 14,3 Not 2 weli
0N-22  10/18/79 4.0 10-13 6.0 Destroyed
W-23  4727/81 42.5 10-25 42,3 Destroyed
oN-25  4/28/B1 155 15-30 79.01 236,95 dperationai
OwN-20  4/28/81 40.3 15-30 86,56 740.3 Operaticral
0N-26  4/28/B1 7.3 17.5-32.5 B80.42 . 37.3 Sealed otf
0¥-27  4/29/81 40.1 20-35 240.1 Operational
W-28  4/30/81 3.9 15-30 82.04 3.5 Sealed off
0W-29  4/30/81 3.3 19-30 82,24 LX) P! Operational
w-30  4/30/81 3.5 15-30 B0.15 ¥31.5 perational

0-3i  W/1b6/BE 3.5 15-30 »35.5 Destroyed
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Z. Water—-tLevel Measurements in Wells MNorth of t2§ Shawsheen

River at BTL Speciality Resins, Inc., Andove M,FT

October 29, 1986.

Measuring Foint Water Level
Elevation Depth to Water Elevation

Well {feet above (feet below {feet above
Number mean sea level) mean sea level) mean sea leveal?
QwW-4 85.33 18.1%9 - 67.14
OW-3 87.72 19.80 &7.92
OW-9 81.24 13.59 &7.565
Ol—190 74.29 7 .05 &7 .24
OwW-11 71.49 4.29 &7 .20
OW=-12 71.97 4,20 &7.77
OW-13= 74.39 &5.47 b7.92
OW-14 73.96 S.75 68.21
OW=-15 89.22 20.71 6£8.51
Ow-17 72.42 4,25 &8.17
aw-24 79.01 11.329 b7 .62
OW-25 86.54 19.02 &57.%24
OW-29 ‘ 82.24 14.81 67.43
OW—~30 80Q.15 12.66 ' a7.4%
85-1 69.18 1.79 67.79
55-2 79.56 8.45 57.11
§55-3 g88.81 21.78 &7 03
Supply Well 78.02 16. 360 61,72
GM-5 74.17 &£.18 &7 .99
GM—-&65 73.91 .64 &8.27
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Table Z. Volatile Organic Compound Concentrationes in Ground Water,

BTL Speciality Resins, Andover, Massachusetts.

DRAFT ...

QA/RC Replicates Blank
Well Number: OW=-35 OW—-15 OW-2 OW-1Z OwW-1
Date Sampled: ?/5/86 F/T/86 F/5/86 F/a/86 F/T/86
Sampled By: 6%M 5%M G&M GM GZM

Volatile Organic Compounds
(micrograms per liter)
acrolein - - - — ——
acrylonitrile - —_ —_ —_— —_
benzene - — - —_ —_—
bis {(chloromethyl) ether - —— —_ - -
broma+orm — — —_— _ _
carbon tetrachloride - - —_— — —
chlorobenzene —_— - —_ — —_—
chlorodibromomethane - — - —_ _—
chlaroethane - —_— — —— _
Z-chloroethylvinyl ether - —— —_— — _
chloroform — - - - -
dichlorobromomethane —_— ——— —_— - _
dichlorodifluoromethane - — — _ —_—
l1,1-dichloroethane e — —_— —_— —_—
1,2-dichl orocethane - - —_ - —_—
1 ,2-dichlorosthylene - - - - -
ly,1-dichloroethylene - - —_— —_ —_
1,2-dichloropropane - - - — -
1,3-dichloropropylene - - —_ —_ —_—
ethylbenzene — ——— - 840 —_—
methyl bromide - - - —_— —_
methyl chloride —~—— —_— —_ — —_
methylene chloride — — — _— —_
1,1,2,2~tetrachloroethane — - — - —_—
tetrachloroethylene - - —_ — —_
toluene —_ _ — - 290 o
l,2-trans-dichloroethylene - - - - -
t,1,1-trichloroethane i - - —— —
1,1,2-trichloroethane - - —_ — —
trichloroethylene 5 —_ — — —
trichlorofluoromethane - - - —_ —
vinyl chloride - - — —_ —_
acetone - - —_— 7 L 400, —_
total xylenes -— - - 11,000 —
4-methyl-2-pentanone - - —— 16,000 -
2-butanone - - - 230 —
vinyl acetate - — - J0 -
total wvolatile organics ) <1 <1 Z5,730 41
Detection Limit: i 1 1 10 1
Note: -— means not detected.



fable 4. UOrganic and Inorganic Compound Concentratioms in Ground Water, BTL Speciality Resins, Andover, Massachusetts.

] D ﬁ Field
" BA/RC Replicates A F T B ank
I Wetl Number: gw-3  ON-10  OM-§1  ON-12  OW=13  ON-13 ow-2  ON-17  ON-27  OW-29 ow-1
Date Sampied: 9/5/8B6 9/5/86 9/4/86 9/4/B6 9/5/86 9/5/86 9/5/B6 H/b/B6  9/5/B6 9/5/Bh  9/5/Bb

Saspled By: BuM Y | G4 BN BN GLM 2]} GkM bkK G G4

' farameter reported in mg/L

phenols 0.21 0.37 0.25 290 330 0.10 0.10 82 0.97 2.2 -

l - D8 365 NA NA NA 730 168 NA NA HA NA XA
Toc 16,9 HA NA NA 803 17.8 NA NA NA NA NA

silver XA NA NR NA 0.07 NA NA N& NA Hit NA

I arsenic NA NA NA NA 0.1 NA NA NA NA NA NA
beryilius A NA HA NA  <0.005 NA NA NA . NA NA HA

cadaiua NA NA NA NA 0,001 A NA NA Ni NA KA

totai cyanide NA NA NA NA {0,0] N8 ] RA NA NA NA

l chrosiua NA NA NA M <0,025 HA NA& NR NA NA HA
copper NA NA A NA 0,013 HA HA NA A NA NA

serLury NA HA NA NA - <0.0002 NA NA NA HA NR A

_I nickel NA NA NA NA 0,06 HA NA NA HA KA NA
lead NA NA NA N <0.01 NA NA NA N& NA A

antisony _ NA NA NA NA  <0.025 k& NA NA NA HA NA

seleniua NA NA NA A <0.004 NA NA N& NA NA NA

I thallius NA NA NA Ne <0.03 NA NA NA NA NA NA
- zing NA NA A HA 0.11 NA NA NA NA NA NA

'j Field Paraseters

pH 7.0 5.3 8.0 1.0 bed 7.0 1.0 1.7 1.6 8.3 -

specific conductance 125 323 W6 2,250 3,200 373 3 1,573 1,000 10 -

{ushos/ca)

NA - Not Analyzed
~- Not Detected

i '
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fable 5. wAcid, Festicide, and FCE Concentrations in Monitoring Well
OW-13%, BTL Speciality Resins, Andover, Massachusetts.

Date Sampled: F/5/86

Sampled By: GEM
Acid Compounds B‘%% e
{reported in ug/L) L LV ¥ ;
phenol 120,000
2-chlarophenol -
2-nitrophenol -
Z2,4-dimethylphenn] -
2,4-dichlorophencl _—
4~-chloro-3—methylphenol . -
2,4,6—~trichlorophencl -
2.4-dinitrophennl —

4—-nitrophenol -
4,6-diniltro-Z2-methylphenol -

pentachlorophenol -
Z2—methylphenol 4, 600
4—-methylphenol 1,100
berzoic acid 1,300
2,4,5~trichlorophenol -
Detection Limits 400
Pesticide/FCBs

(reported in ug/L)

alpha—BHE ) ——
beta-BHC - .
del ta—-BHC -
gamma—gHC -
Heptachlor -
Aldrin ——

Heptachlor Epoxide -—
alpha—-Endosul fan -
Dieldrin ——
4,4'-DDE -
Endrin -
beta-Endosul fan —
4,4'-DDD —
Endrin Aldehyde -
Endosul fan Sul fate -
4 .4 ' -DDT - .
Methoxychlor -
Ehlordane -
Toxaphene —--
Rrrochior—-1016 -
Arochlor—-1221 -
Arochlor—1232 -
Arochlor—-1242 -
Arochlor—-1248 ———
Arochlor—-1254 ——
Arochlor-12560 -

Detection Limit: 0.05

Notes —— means not detected.
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Table &. Rase/Neutral Conecentrations in Monitoring Well OW-13,

BTL Speciality Resins, Andover,

Date Sampled:
Sampled By:
Base/Neutral Compounds
(reported in ug/L>}

bis (2~chloroethyl) ether
1,3-dichlorobenzene
1,4-dichlorobenzene
1,2-dichliorobenzene

bis (Z-chloroisopropyl) ether
n-nitrosodi-n—-propylamine
hexachloroethane
nitrobenzene

isophorone

bis (2=-chloroethoxy) methane
1,2,4-trichlorobenzene
naphthalene
hexrachlorobutadiene
hexachlorocyclopentadiene
Z—=chloraonaphthalene
dimethyl phthalate
acenapthylene
acenaphthene
2,4-dinitrotoluene
2,6~dinitrotoluene
diethyl phthalate
d-chlorophenyl phenyl ether
fluorene
n~nitrosodiphenylamine
4—bromophenyl phenyl ether
hexachlorobenzene
phenanthrene

anthracene

di-n-butyl phthalate
fluoranthene

pyrene

butyl benzyl phthalate
I,E~dichlorobenzidine
benzo (a) anthracene

bis (Z—-ethvlhexyl) phthalate
chrysene

di-n—-octyl phthalate
benzo (b} fluoroanthene
benzo (k) fluoranthene
benzo (a) pyrene

indena (1,2,3~c,d) pyrene
dibenso (a.h) anthracene
benzo (ghi) perviene
aniline

benzyl alcohol
d—chloroaniline
z=methylnaphthalene
Z=nitroaniline
I-nitroaniline
dibenzofuran
4-nitroaniline

Detection Limit:

/5786
GEM

—— ——— ———— . . o S —

300

Massachusetts.



S T
Rl
..

A
i

" 3uno14

LNIWIYNSYIW NOILVAITI HIAM GNV STIAM:
i . e e e 3

SNOILYI0T
‘NYId 3LIS
.

EhE -4

\..\ "
4 .&%K
v £1mO
s
\ Id
.\
__l { i s
1334 00! o 05 L L
-— . \\\\\\\\
rmo®
(o &m0 ®
_ NS A
_ ./wﬁ,. ™ - AN }
,,/ ,,wrso P - \\7 \ _
N - \ %
AN P \ !
N - -~ ") b N {
N - %u.o‘_% .. LIMO o a !
e A LA N smo M0 — __
, N ., P \\\ i 0 41ddNS . m
~ // / vt Ty ﬁ
X/.,// \ /\\ - - . . _.
H o : 0 wTMO ,
/.. //// /r/ - .
M .M —
) i ,,v,,./ 9z D . .
| : NN " aswo
: ; o N .
; &\ﬂ,h §eme,
V ) //,,/ ®
u KN BLMG
m | .v,_.,,,ux, .
| \FG AR s,
ﬂ &ﬁomwxﬁ N //, )
m * N ,/ /x . o
! N S .
.“ _ A
| . |
_. NN
| | i N
_ | A N
! : / NG
i i ; -
__ M_ RGA
| | \
! ,_
[ . S
i ..//./
INICd ONINSYIN NOLLYAITI 34 S0 NOWYNDISIO ARy NOLYDOT c—ss B ~ L
| ] .\f\.
TIa4 SNIHOLINOW MIIYM—ONNONS 50 NOLYNAISIO QNY NOWY3ICT ;  6MO e
| o
) \\ \\\
! \\ -
ROUYRT 3 _ ~
1 ey
_ —1L80ZILN | 483OW Ty _uua".ﬁa_: SJUDIP0 435D 4 ~PURALY -
$119sNyoDSsSsSD ‘iaaopu - .
ONT " SNIST v ioads 118 ———— "D o0 WK anatl ONI UITIN % Ay
N Cvd3d TVS AUva ARG

|




[ I 1 M ~ . ~ |
! . - » [ 1729 / s " ,
c = H N e ) - o — R —
13233 00! 0 0G AR . -~ - ™. L - .
" AR A Tl
N _ SN ¥ 289 T
. Ao . : i
N - .
SN MG _
: ///./ ‘ hc_sD. ./. _
. x\/ 7 LI89 | :
A /N ' _
__‘ _. A . . _
! ] SO '\ “
t H AN i
i A I
; L i
,,;..,V.. “
N\ i
N :
! X,.,/, i
i
i
| 4
; NS - i
i _ / \ .
P FANT HVA-ONIOHD e e o / o Ve :
b i ‘ NN S :
i H MO dILYN -ONPOET ~O~ B ;
T 20 LNINDEnOD TYINOZIMOH IHL S0 HOLLDIHD QE7ivralnic o e \\\ e '
Lot I -
I | 3437 VIS NVEN 3A0GY L¥34 NI ONOLYAD™S JIEvi—£Zvw E0 LT ! ////v,f e 7
i H . i ' | T \\\\ ﬁv\ww \
| ! {GIYHAANI AWM QAISYG) 0V YIS — //w./ i T T \
| NY3R 3A06Y 123: NI CHOUYATIS NI YM—ONNOWD T¥ND3 40 Ik, ———— = NS~ Y
: e e P v
! LNIOD ONIBNSYEN NOWYATI3 B34 50 NOUWNDISIO ONY NCy ¥W2OT ﬁ ¢-scl Pt o l— v
! : — R S
TII¥ SHIAOLINDW G2LYM-ONROYD 40 NOLYNTISIO ONY NCL YOO E 6m0® i e gt (ﬂ/
L 7 I
. P \..\.\ ’ /.n/\f ,
. - ™~ i
' .
—~LLE0ZILN | 1920W T7Y Lo EFUDIMEGO] 48104 —PUNGLg -
S}198NYDDSSOW “i3A0pUY oN =1 . .
. . . . o1y HM sl ONI HITIIN % Ay
; ONi "SNIS3Y ~17vID3dS L8 | umoys | sg-z *
. 204 wnig 'y'g AQ ALHOVHHAD .‘
TR ditd s Avo TR




3NO14

muﬁ/is QZDOmo

SNOILVHLNISNOD IONIH IVLOL 40 NOLNBINLSI] TYOIHOLSIH

Lo3rans

ty

\l\/\/

S9-N0y 409119

- (ajogs (/h& b
A ,%v, (V)0Ig (g )gse—
\ Eimo (V)sis .
o .
\\
. (g
(VJ)ors (GIN
rmo® (¥IEZL 0
Lw0® (gcg 5m0 @
(EIVN
X ) - ' \
/v%/ amo® T

AN N .
N L7 N @iz (gl o
T : (¥jioo> (VY IVN
G B
R (N
X : (v)io o

o
. Tiam
! Alddns
i /
| ; . \ o
X \ P $ZMO
| NS L (gjez
: NN ~- .
” | SO szmo” (VI¥N .
“ / ® M0 gemo
. : E NN
! &, //J. ®
| . CARS SZMO
Y
SN
L by, K L
X LIRS BIMG
i s './
®
w .vo/yﬂ. .
! “%a, y (@)ot 07010 N
, _ NN (¥)os ~
: RN N SO ..\lnnlf.l.w.,
/A., . It
e T ...r{nfl,,
W - t.f.i,.//
/- » . ~
U N ~,
S ///
QITATYNY LON — VN ' N A
o _ ! ; /Jy/ Ay //
98."E "Sre 'WITIW R A HOVEDD - (B} ' i SO N
: : lﬁl_‘/ //// ./ ~,
o 6171 LSINCTOIT HNILINSROD 'CIFW OTWROC ~ iv) — (AL %/J NN
o . , ! SN __
m ! A //;// \
- _ AN -
Lo SISATYNY 3:vOMdIs 50,%5 - -— /N,,,\/ T a \\\
i (gj04°0 040 N e {
h NN . . "
i “ (YAL7 §3d SNVHOITIIN) M0NI~d TrlOL 40 NOUYHLNIINGD . R \ L ) :
i , o at \ A
! LNIOd ONIENSYIN NGLYATI &3AIE 40 NOUYNDISIO GNY MOLVIS™ | c—cg M ¢ T e v
i i e " - \.\. A
_ - s ~n
i . - P
1M ONIOLINOK d3ivM—ONROMD 50 NOLUVNSISIQ ONY NOLLYIOT .  6MD \\ 7 /
“ — |
ROOVAVTXS _ M
~1iBOTLIN | +820W Ty W] pameun - |
S}19SNUIDSSDW ‘JIAOPUY woTou| FRTITISU) niva-punco Sy |
i - ) ) L T 01y MM 33| ONI HITIN 2 4y
; . ONI "SNIS3Y ALVIDAdS 1Lg UMOYS | sg--Z Tl id !
: - cwvamd| 3w avg| UNE V'H aTvao) ALHOVYID .‘ !
i . |




SNOILYHINIINOD GNNOJNOD

JINVOAUO FTUVIOA VL

MILYM ANNOMO Ni
OL 40 NOILNGRILSIQ

1
_ JEND4 S
1-38
[ i S9Ny 9a9-no -
] \
i IJIu‘J'(l{
! . ..\\l\ - /
“, S A, /
i P |/|r/! Ik — D S-nc o ; _
| R S W | i |
: NC ogLcE /:/f ~ A \ ! |
: ) -~ €0 JK 2-55 T Ne \l \ "“
e 1
; zwo® ..\\ /
i - ) e |
W 1333 2o o os rms ® D T i
: L \ I
i oo s T
: Lo
i vimo® i
_“ L ] e
LM &m0
; |
i o y m
! -~ Y L
. - \\,/,/ k !
“ \ AY N _
i I - \\ 2 N !
ol o N ima '
. e s V . M%u M e o
! . o7 - v T1Em |
: O N © oL ¢ A7ddNS |
NN o - . :
AN ;
f ./// t
. N . H
| . ' #Tm0 ;
m " [N
~ - scma®
Ean e
AN .
AN szmo® 0Emo
‘0. ., o Y
ECTIRNGS SZM0
4N
EIAN .
\v\va‘xM./, gzmo
, P 0w
' \_\/ L AN '
TN ,.
eoav N . k%
NN S
N SR ~
N = rf..f;;rll.!
. T
~0T
g | : .
2 o~ R
B b B , ,
iy & & : [ . N
: : ; ; T AN
m | ) ~ e -
. : “+ . .
_ : Nk S ;o
ALYDNddn 30, vE —ee : / T -
—_— ; ~I - -
_ £ > ! _ //,,Jn - o
; {NOME B3e Sldv) T f I~ - N
X SANNOINOD JINVIE0 Tivwl0n V.01 40 NOUYE HZINGY —om —— ! _ S P T ‘
! . . //M/ \l....\.\ u)om.. - '
i | Nl L . 4
! _ /\ g R
! ANIOd OHIENSYIN HCLvAI T ¥3AN =0 NOUVNIISIG Gy MOwwD0S {-—ss® Vv L . '
| — .
) { ! \ ,
: Tids ONRCUNOM JLYM—ONNGED 40 NOLWNDISIA MY HOUwap* smo® ; [N
| . ,, _ - |
| \\\ _
i L
|
ROUVNY TN .
! —~LLE0ZIIN | PZoW Ty Loro| SUDIMIU0Y smng_punass Y 4
i SH9SNUI0SSDW ‘usacpuUY o T — =l - gAT] %
X . ) o RN HM awag) ONI HATIN % 4}y
IN! "SNISIY ALIVIDILS g o umous | sg-~z . ALHOVYTH
20d wnig ‘v'g L y
L v d3d 2rvos atvg IV




CLARENCE WELT! ASSOC.. INC.

WATER AT 25.0 2 Of HRS.
DATE: 12/7/78 : P

TOTAL 38.5! &
| 80TTOM OF WELL SCREEN 35¢

by oagu L pim
388 EW LONDON TURNRIKE “EORING LOG"
GL STONBUAY, CONN. 06033 ' cuieny_REICHOLD CHEMICAL
o 80RING No.__ 0721 BORING NO )
. LINE & STA — LINE & STA. '
R OFFSET QFFSET
GR. ELEV.____935.2 GR. ELEV.
BLOWS BLOWS
A STRATUM DESCRIPTION PER_&" 8 A STRATUM DESCRIPTION PER.__ 8
R !— =] BR.FINE~CRS., 1[
as SAND,TR.FINE-HEDn I
] T eraver ,
" | . S=T2=T1 | ! ' y
J= ‘ |
——— f
. [
T ] BR.,FINE=MED, i
L TSAND =63 !
: - ' e l
- !
5307 P
- T=3-3 : i — Do
— : ' 1 . i
GR.FINE SAND ' ) } i |
‘ — O : :
= 1 i .
S b=T2=-T0 ] v, |___ 1 1 :
' | :
] - — | —— ' :
. 1 : ' ! i
- bl - T L :
. —y ) ' i
- — 6-10-16 | '#| : :
 E | ; :
. \ | .
-1 . ' }-_—Y ,
1 6=7-10 | | 1 1
— I I — |
_. ] -y TG-_TE t
a———— *®QcCOMPOSED ROCK, SR S S— i
T=—=—=  WEATHERED SCHIST | = INSTALLED 20' WELL SCREEN
| — ] + 18.5"
ICTTGA OF BCRING i 36.0 i
— ! 1 1/2" PVC PIPE
ey

il

I JRI LLER: GIGGEY ! ! i

| 3. HAMMER = 1404; FALL 30°
| 4. SAMPLER =____O.D. SPUIT SPOON

~ My ) om L1 73 ":‘[\

| PVC FIPE 3,.5' ABQVE GROUND

AND - 40 to 50%
SOME - - 10 to 40%
TRACE - O1e 1%



i:u QENCE WELT1 ASSOC..INC.

38t W LONOON TURNPIKE
SLAS TONBURY, CONN. 06033

"BORIMNG LOG"

| e=oy,

ARl LA A B TR

LR 2 g

crient _REICHOLD CHEMICAL

l. 30RING NO.__O¥=2 B0RING NO )
LINE & STA o~ LINE & STA.
JFFSET QFFSET
SR.ELEY.__83.4 GR. ELEY
: ' BLOWS BLOWS
A STRATUM DESCRIPTION PER_&" B A  STRATUMDESCRIPTION PER__ 8
Jl::‘:.—--—J- . N r | Il . l
——] BR.FINE SANO P — |
= i B
I SN '
] i B : l,
' o= (=3 B )
5.5 —
. * l
T TT]aR.FINE~CRS.SAND N |
e SOME FINE=MED. - |J7mc 3=c8 ; .
T | GRAVEL ' —l i
— et S !
i : o
. 22=00=45}f ¢ : ) : >
|- — y, — |
e ‘ ———t |
- i i
W 5o Wy —
e | TO=12=T4 "% | : !
— GR/BR.FINE=CRS. -’ :
— 'SAND.,TnoFlNE ‘ i '
| GRAVEL : . o
| P— 0=-T3=24 . T ,
- . (' E
, L |
‘ 19=2122%" i — , '
— 1 . | p— ! v
—————— _‘ ' ;____". Py E I
- 13-20-32] | L TRSTALLED 207 VELL SCREEN
e b1+ 18,5 | i
} H
- — e .}
| : 30TTOM OF BORINGi36.5 | | 11 1/27 PVC PIPE |
T T " WATER AT 20,0 & iO HaS. | i | ' TQTAL_38,5! . i
A v . 1 L "S0TT0H QF SCREEN| 39° '
! . — . OATE: 12/5/73 - . : . PVC PIFE 3.5' ABQVE GROUND
.___ ZRILLEX: GIGSEY ! S ! : :
. i : ) \ ; i
- -. e i
1.°COL. A STRATA 2EPTH
2. COL. 8

3. HAMMER = 140#; FALL 20"

4. SAMPLER =

©.D. SPUT SPOON

AND - 4040 50%
SOME - 10 to 40%
TRACE. « Qto 10%



» ’ A

| L : L.AacvER,kASS
¢l \RENCE WELT] ASSOC..INC. P LT s MASS, j
48, EW LONOON TURNPIKE "BORING LOG |
I GLASTGNBURY, CGNN, 06033 cuent_ REICHOLD CHEMICAL
. BORING NG OW=3 , BORING NO. )
LINE &'STA . LINE & STA '
OFFSET OFFSET
6r. ELEV.___20.4 | GR. ELEV
] ‘ BLOWS BLOWS
A  STRATUM DESCRIPTION PER_A" 8 A STRATUM DESCRIPTION PER 3
- . -5.5_ — .
SR.F INE~CRS. = v 25-60-93
- SAND ' '. i_____.
- :..._._... b
,-_-:7\5 - B/a" i i Q*nrbwnr;c . -
- = 22= 5% e  VEATHERED SCHIST :
—] 'BR.FINE=CRS. ' ' o i
- SANO & FINE=CRS. '8OTTOM OF BGRING | 46.5 !
TAYEE 25=45-40 WATENR A1 0.0 @ U ARS.
A — | L] . ﬁ ! !
T DATE: 12/4/78 ¢ -
) CRILLER: EIGGEY | T
!,.O | N ‘ !! . ’l -
- _ NG=T2-T6] | | : : .
- : N INSTALLED 20' WELL SCREEN
' SR.FINE=HED. LT+ 200 1 1/2% PVC PIPE
i 3ane oo TOTAL 40! ’ )

[}
1 1

- Jp———

—Too o -
R o-TS-¥E Y} ———BOTTCi' OF SCREEN : 38,8
| — A PVC 1.2' ABCVE GRCUND
: ) {5 S '
TRF INE=CRS,SAND PV
TI=14=15 .:
| o —
A « 5 X
T2-15=173; 1 1 .
I ~ |
b . i
. . :
] Vo ;
8«14-20 U : ;
L 1 ' | '
| :
| :,.‘J i ! i i !
BEC/BR.FINE=MED, . ; -
: SANO,LITTLE 44-£8-42 e l )
1 FINE-CES.GAAVEL - 5 ;
- o — |
1. COL. A _SI8ATA QEPIH .
2. COL. 8 )
3. MAMMER = 1402; FALL 30" AND - 40 1o 50%

I N Y TalV] SOME - 10rte 40%



¢ ARENCE WELT! ASSOC.,INC.
9¢ NEW LCNDON TURNPIKE

“BORING LOG"

N

7

i

REICHOLD CHEMICAL

GLASTONBURY, CONN. 08033 CLIENT
" BORING NO.__ W4 BORING NO. )
~ LINE & STA. — LINE & STA
OFFSET —— . OFFSET
GR. ELEY.__82.8 GR. ELEV
9 BLOYS,, _ BLOWS
| STRATUM DESCRIPTION PER_°_ B8 A STRATUM DESCRIPTION PER____ B
;"""-'"j BR.FINE=MED, ;
. | SAND I ;
N ' . | ; '
- e——— ' 5-6-8 ‘ i
- — — |
e i
N ' ' 5=8=13 i L ‘l !
. ; l
| - . — # i . !
~———1 3R.FINE=CRS. s [ ;
. ———e SAN By A A NGRS i - ,
. ——y SRAVEL _ | d=faT | ! eeesemaan , -
— A w— g
- h H ' H L i
2153 6~3-9 ’ AN TR S i
- == L i
. “*15pS0 1L ol i
- : — ' . ,
C— i P — | :
SCTTOM CF 3CRING 21. : oy | :
—_—iATER AT 13,0 @ O HRS i —_— :
= = L
T DATE: 12715773 ; — ; é
o ER: M 1 : i ! : | :
| SRILLER: MOOCIE i — | .
——— 1H45TALLED WELL PQINT 20! | e . | |
. ———trr B SORER : ‘ ;— : :
12t RISER ; : ;
——— 3t STICK UP i \ ; g
. 1 i
. N
e — =
y ——— : | '
el | - 1
_COL. A_STRATA CEPTH
2. CCL. 8
3. HAMMER = |40#; FALL 30" AND - 40 10 50%
4, SAMPLER =_____O.D. SPUIT SPOON SOME - 10 to 40%
THA™TE N em 1O



IRE CE WELT! ASSOC.. INC.
iEW LONCON TURNPIKE
sTc BUAY. CONN. 08033

-~
¥ ~

“BORING LOG”

ANB_ HEK,I-"ADD ™

PRO.J,

CLIENT

REICHOLD CHEMICAL

QING NO Qu=3
1 E&STA .
OF JSET S
l GR. ELEY 84.1

L STRATUM DESCRIPTION

BLOWS,,
PER_Z.

GR. ELEV.

BORING NO._

LINE & STA.
OFFSET

A STRATUM DESCRIPTION

BLOWS
PER— B

l;e. laLx.s1LTY SAND
—
E——

an——

—
F____‘

!.———-.

—

—_— ARttt 0T
SAND

]
! :

.
' !
:
!
H

5=6-8

BR.FINE=CRS.
— sam0,TA.FINE
- QRAVEL

12=14=19

14-16-18

[GR‘aR.FINE=CRS.
I__; igan0,S0ME SILT,
seug £]ME=CPS.

—JGFAVEL

16=30=3%

20=35=4C

— ——

31.5 i

et b ol ‘ - -

T ARS,

1
!
|

I

BoTTUN OF scassk‘so'
FVC 3.5' ABOVE

GRCUND\

1. COL. A
. CCL. 8

STRATA OEPTH

» HAMMER = 14CF; FALL 307

[RL c-mﬁ |ﬁ l\‘r

- 10 1o 0%
i Ry ﬂg@



! €L .[RENCE WELT! ASSOC., INC.
g8t 1EW LONDUON TURNPIKE
GLASTQNBUAY. CONN. 06033

“BORING LOG"

L an

{

e,

- -

|=

cutent_REICHOLD CHEMICAL

TRACE -« O 10°4

‘ BORING NO. 03'."'5 BORING NO.
LINE & STA ' LINE & STA
J OFFSET QFFSET
GR. ELEV.__ 0.8 GR. ELEY
BLOWS gLOwWS
l A STRATUM DESCRIPTION PER_G&" B A STRATUM DESCRIPTION PER___
--——— BR.FINE=MED., '
l - SAND
Ll — :
. - | BR o FINE~CRS«3AND |1 2m1Bmcd ' E
. ILITTLE FINE=MED, i
1 8.0 lgpaver :
l - (BR.FINE=CRSe SANC {
! LITILE FINE~=CRS, - [
| GRAVEL 28=30~=25 SR | !
l *2.0 ‘ E !
r I ———— f 1
—— y - H y
' BA,FINE=CRAS, | ; ' .
. ——] SANO g-12-12f ¢ ! —u -
R ) —
D i :
™ —————, ¢ 1 R —— .
{ p .
. | 10=-12=16% ;| e :
— i :
S e—— ' ’ .p—l—-——; ‘
. — | ! -—l———'-—-; H
L a2.0 . l ! N i
| GR/BR.FINE=CRS. [254283~60% § * ______ :
 SANC, SOME SILT, R - ]
—~————} SOME FINE=HED. { I ;
—— 1 GRAVEL (L I |
— 25-22=25) V + :
L o | ' ‘m’ !
—t i —— ' i .
| 1 —————|NSTACLLED 20' WELL SCREEN
B8.3] 28-62-70 18,5 1 1/2" RPVC I '
e . v TOTAL 38.5¢ .
- N |
——— 8CTTCM GF SCRING|36.5 | ———80TTCM OF scassnﬁl 351 ]
" WATER AT 21.0 & b0 HRS, | I [ PVC 3.5t ABQVE G ! UND i
DATE: 12/5/78 b |
.,. JRILLER: GIGGEY ° o .
P — = |
1. COL. A _STRATYA OEPTM
2, COL. B
3. HAMMER = 1404; FALL 30* AND - 40 to 50%
4, SAMPLER a ©.0. SPLIT SPOON SOME =10 to 40%



@

C’ ARENCE WELT! ASSOC.. INC.

{

3¢ NEW LONCON TUANPIKE
GLASTONBURY, CONN, Q6033

"BORING LOG”

‘ ,UU";-'\,I':—._‘.“.

PROJZ

cuient_REICHOLD CHEMICAL

a0RING NO.__ C¥=7 BORING NO ow-8 .
INE & STA : LINE & STA
OFFSET - OFFSET .
GR.ELEV.___72.2 GR. ELEVY. 73.9
_ BLOWS BLOWS
A STRATUMDESCRIPTION PER_S' 8 A STRATUM DESCRIPTION PER._ 0" g
i_z_u_..a:.x.snuv $aun J  GR/BR.FINE=MED, .
:__,L ld SANO,SOME SILT t
T WU TI3RFINE=CRS. 3AND 13, (%0 | ¢
- t | I mah— i
L FlnSsacas Saki i : PH.,L&-..EJ_N.E.-.G.H_S—‘ <
- ———S0ME SILT, T2, b=l=12 : | !—“‘ﬁ' SAND & FINE=CRS,{4Q0=32-38}
- o= IFINE=CRS§.GRAVEL : : _ CRAVEL,TR.SILT
- GR.FINE-CRSO :
b ——SANO TR ELNG o
——] GRAVEL 6-10-12 - 2o {25-23-2d
. —1 ' BR. FINE=CRS.SAND] .
—_— ———1 TR.FINE GRAVEL | .
. —1 T=120a12 ' “I‘T:'U‘ {9-5-7<
| . T GR/BR.FINE-MED. |
| : SAND
— | -
T yemen 'S SCAING 21.8 | GR/RES FinE=CRS. ]
——— |1 D I =G ) ] - . ”ANO TR.F'NE
. - . ] [ i
ATEQ AT 3 N~ cna g - -
o - H‘a_vvi : ‘M 23-3;-4\.‘
—— CATE: 12/2/78 ! .' R SR R
—_— ZRILLER: GICSZY ;
R = .uIGu Y ' ! . g, | 1co/1'n
—— INSTALLED 10' #ELL SCREEN! . AUGER REFUSAL AT 26,0
—— + 3.5' 112" PVCPIPE | | ——d WATER AT 5,0 © Oi ARS. |
___.._.;T”IAL ;3.5' j : | e DATE:e 12/5/78 ‘
- - Er’ .303‘g GRG' --g . l' » - 2 -~ + .
H . ‘ H - i .
——— NOTE: PUNPED WELL UNTIL BT e B A PR it
— CLEAR (20 .MIN, b — . : =
S — 1 ——d TOTAL 15.5° |
— . _____ B80TT0N OF SCREEN| 13T :
' PVC 3.5' ABOVE GRCUMD |
———— NQTZ: PUMPED WELL ORY - 1
1. COL. A _STRATA BEPTH ] ' =
2. COL. 8
3. HAMMER = 140#; FALL 30" AND - 40 to 50%
4, SAMPLER = SOME - 10to 40%

Q.D. SPUT SPOON

TRACE - Q1o 10°%



ICL RAENCE WELT! ASSOC., INC.
388 NEW LONOON TURNPIKE
ASTONBURY, CCNN. 06033

4
¥

"BORING LOG”

* “NDOVER,IMASS,
BRO.J

2 ==

cuent_REICHOLD CHEMICAL

-r

@

aoRriNG NO.___OY=9 BORING NO Cw=10
. LINE & STA. hr LINE & STA
QFFSET OFFSET _
GR. ELEY 777 GR. ELEY 70.9
I 3LOWS,, - | BLOVS,
_ A  STRATUMDESCRIPTION PER_Z_ 8 A STRATUM DESGRIPTION PEQ.._....": 8
l —.-—'-‘——-——-ﬂ TeOU | TOPSOIL 1 T
— —] sn.Fine~cas. 2:52‘:;";::;:“‘? L
SAND, TR,FINE~ (FHVER ;ASH) i
' CRS.GRAVEL y
- ' s - ]
:____ -56_8— LT.U 1 3 56 . &
'._‘ | ' an.FINe-cE.a oy $
o L_g.ﬂ TR.FINE=CRS. ‘
. 13 GRAVEL $
. - - v e ‘
' 13-13-15] A 4-6-9 |}
- _-. ‘ .'= I
| [ - .
| !
- 4-5-8 | | 65— ! 6-7-9
. e - | — _1'
= — .!
- | : i 80TTCH OF 20RING*16.5
Y 4=5-7 _u TWATER A1 2.7 @ U1 HARS,
- e ) :—-—_. '______" ) . I
— *"TOPSO'L ' . - et DATE. 12/15/.8
] ; . v ' DRILLER: MOGOIE
SCTTCM OF 3O0RING| 21.5 ;| =l INSTALLED WELL FCINT 147
SATER AT 9.0 9 O HRS. i ; e 10t wELL ""RE‘N .
—_— , : ' | =———1 7' RISER ;
ﬁDATE: 12/15/78 ' | 3 STICK UP i
RI_LER: MOODIE ] | : i
- 1 . r———
- - v 1] ..
— INSTALLED WELL PQINT 17! — . ;
10" YELL SCREEN . - , i
10" _RISER | : P _ )
—_— 3 STICK UP i : !, . .‘ | E
— =
= = |
i | . 1
—_ | = | ;
. : — \ .
. CCL. A STRATA CEPTH '
2. CCL. 8
3. HAMMER = 1404; FALL (vl AND - 20 ra 50%
ecuamen = O D SPUT 500N SOME - 10 10 40%

- g A8 Y T.T]



SAF NCE WELT! ASSQC.. INC,
. NL ' LONDON TURNPIXE
ASTONBURY, CONN. 06033

¢

[ "BORING LOG”

Lt -

PROJ.
‘cuignt_REICHOLD CHEMICAL

JRING NO.___.O¥=11 BORING NO. Q=12 .
] 1INE & STA LINE & STA :
ZFSET OFFSET -
uR. ELEV 69.6 GR. ELEV 69.2
l BLOYS, BLOYS
a. i STRATUM DESCRIPTION PER.S_. 8 A STRATUM DESCRIPTION PER_D_
— —isR.riNE=CRS. 5 ‘ { BLK.GRGANIC ; { ’
] —Ysano,TR.FINE=CAS] bt PEAT & siLT ..’.1
GRAVEL 1> | 'r‘?bi
— | 8 :
Bl : 720 _ Jaz2ee 11
——-—' . — p i .
]_ —1 } GR.FINE=CRS" Il
. 'ﬂ 3 : SANO,SOME SILT, | '
e LB } TR.FINE=CRS. d 1o H
'___ —1 L—L ! i GRAVEL 132182230 |
— | | = R
—_— . ’ H - i k]
= 5 { 6-7-9 R T-ECS 14-16=19 }
L ¥ X i . o —:_m}
= i o — | o
P —— ] { : | NO
ALy S 165 :T ! L | ‘nEes
] ——— WATZIR AT 3.0 @ O:.HRS, | = { ——-BOTTCHM OF BCRING 16.5
—_— — ! ‘ '----;JAT:R AT 3.5 4 0 I-RS )
— ATED 12/1 N i T'----—-— '
| T, | wre sz
AR 5 i E'u....sx. MCCOIE !
—_— . : . i_. !: , . ]
—~ ~—— INSTALLED WELL POINT 12! i }—-—-‘— INSTALLED WELL PQINT 15! .
= ~—— 19 % ELL_S3CREEN ! S 110! WELL SCREEN | i
S lLoc= . : ' g ;
" )— LB I~ —T a1 T - : e i ad i b
- e TP STICK UP ' . 3' STICK uUp i .
o — . ey : :
] t —
- _____' : ! : ‘___é - ' i
- ‘ ‘ = : 1
‘-v—--—---: : [ ‘-—— - i
. — ; i | i
—_— ; I R U ‘ i
- : ' D f
P — ) N 5
. i ! } P l P
1. COL. A STRATA DEPTH
2. COL. B
3. HAMMER = 1409; FALL 30" ANO - 40 to 50%
Ceumrer e __O.D. SPUT SPOON SOME - 10 to 4C%

TRACE = 0O ta 10%%



Gt ARENCE WELT! ASSOC., INC.
#  NEW LONDON TUANPIKE
GuASTONBURY, CONN, 06033,

[ "BORING LOG"

LT ) Pe—

-

cugnr. REICHOLD CHEMICAL

l‘ sorRING No._ O¥=13 BORING No.___OW=14
LINE & STA LINE & STA
OFFSET. — OFFSET.
GR. ELEV.___62.4 GR. ELEV _70.90
. BLM BLM ’
A STRATUM DESCRIPTION PER_AT B A STRATUMDESCRIPTION PER_E" §
BLX.ORGANIC l " BLK.ORGANIC PEAT

| ] PEAT BR.FINE=CRS.3AND

. 4al) TR.FINE=CRS. .
52/80 K I NE—SAND,. GRAV. ;

R 2 70 3
GR.FINE~NED.SAND GR/BR.FINE=NED, K
——] TR.FINE=CRY, SAND, 3ONE 31LT, ‘ .
— IR . FPINF-CRS, '

& siILT. 1923274 GRAVEL & c08SLES|19=31-5
' . & SOULDERS ——j _

He0 |

-1.5-.-2 na[. .

| I . .

j’ AUGER REFUSAL AT 14,0 BOTTOM OF BORING| 15.2
—— WATER AT 1.8 @ [ HRS. WATER AT SURFACET OO HRS—
[___Z ONE WELL POINT [14'DEEP ONE WELL POINT |12' DEEF
7 10" SCREEN T SCREEN

! gr RISER 6! RISER
— g' STIEK up 4' STICK UP
| DATE.: |
OCRILLER: MOOD!E
— -
vem—] :
\
. '
1. COL. A‘ STRATA DEPTH
2. CoL. 8
3. HAMMER = 1404; FALL 20" AND - 40t 50%

4, SAMPLER =____O.0, SPLIT SPOON

L TONTERE. B T Bl Lo

SOME « 1010 40%
TRACE = 0w I0%

-



I-Ai ENCE WELT! ASSOC., INC.
1 ¥_J LONDCN TURNPIKE

l "BORING LOG"

| LN

\ ALLANUY Num g rinua e

-

REICHOLO CHEMICA

L.

—
—

"ASTONBUAY., CONN. 06033. CLIENT
IRING NO. Qw=15 BORING NO
' ' INE & STA umss &TSTA ]
FESET OFFSE
oR. ELEV 35.2 GR. ELEV

i .

STRATUM DESCRIPTION PER_A" B

 BLOWS

A  STRATUMDESCRIPTION PER__ B8

BLOWS

-

«——— RED/BR.F INE=C RS,
l— —] SAND , TR.F INE=CRS |
— —4 GRAVEL
I 111733
=
— 6=T=10
: - 4“5"7 )
;.__.... &
l .
:;ZLS._. 4-6-6
—~ = NG REC ’
=
lEl__.__.aorron OF BORING!| 21.5
l.__....; WATER AT 11,7 @ | O HRS.
\ 1 !
' : — ONE WELL PO'I NT 19'0EEP r_-,
10' SCREEN !
— 1%+ RISER .
‘: . ¥ STICK UF -
t —
 TIME ON JOB 10 HRS, ——

- —

DATE: 2/27/79

PURITLLERS MULDIE

1.
p
3.
40

COL. A

STRATA OEPTH

COL. 8

HAMMER = 140#; FALL 0"
SAMPLER =

Q.0. SPUT SPOON

AND - 40 1o 50%
SOME - 10 1o 40%
TRAGCE - O to 10%



CLARENCE WELTI ASSOC.. INC. o
988 NEW LONDON TURNPIKE “BORING LOG"

GLASTONBURY, CONN. 06033

Refchold Chemical

m'—

cuient. Donald Reed

BLOWS

BORING NO.___OW-16 BORING NO.___MW=17
LINE & STA LINE & STA
OFFSET OFFSET
GR. ELEY GR. ELEV
BLOWS
A STRATUM DESCRIPTION PER__ B A STRATUM DESCRIPTION PER_—-

1 br.black org.peat

br.black org.peat &

1-W.P. 10' deep

3' S.U. 5' W.S.

1-W.P. 10" deep
3' s.U. 5' W.S.

34 & silt ' ¢.0 cilt auger
. auger 3.5 | gr.br.silty f.-sand |_auger .
_ auger - | auger
8-10- .
br.gr.silty fine 7-9=11-11 1 gr.fine-med.sand, -1
sand & fine sand some si1t,tr.fine- 'LLJA__
? 14-19-64
med.gravel e
T o 10,0
”.u . QF.S'”t! fine sand &;;I 135 decomposed rock 16-19-31
gr.s{1ty fine sand : *br.gr.fine-crs.sand
tr. of med.sand & some fine-crs.grav.
fine-crs.gravel tr.of silt
16.5 8-16-24
Bottom of Boring at | 16.5 Bottom of Boring at {11.5

8" riser

8T riser

Date: 10/18/79

Driller: Moodie

Date: 10/18/79
Driller: Moodie

1. COL. A

2. COL. B

3. HAMMER = 140#; FALL 30"

4. SAMPLER=_____O,D. SPUT SPCON
- o gt Lo i Tt B R elhs -]

AND - 40 to 50%
SOME - 1010 40%
TRACE - Oto 10%



Refchold Chemical

CLARENCE WELT1 ASSOC., INC.

| 988 NEW LONDON TURNPIKE “"BORING LOG" 2204,

GLASTONBURY, CONN. 06033 Donatd Reed

[ CLIENT
BORING NO.__0ONW-18 o BORING NO.__OW-18
. LINE & STA - LINE & STA.___
OFFSET. ' OFESET
GR. ELEV _ GR. ELEY
BLOWS BLOWS
A STRATUM DESCRIPTION PER__.. B A STRATUM DESCRIPTION PER
1 .
2.0 | br.bl.org.silt,peat | auger : . * ' auger
‘ gr.fine sand & silt
3.57] br.gr.silty f. sand | ayger | .51 3 #ine sand auger
5.0 L =73
: - br.fine sand & silt
l gr.s{1ty fine sand el ' % fine-med. sand,
tr. of fine~crs. [9-12-10-13 tr.of fine-crs. top of
I TO_U_| gravel s0/2" 10.07 gravel spoon
- 1154 decomposed rock 16-19-33
*bhr.f{ne-med. sand .
I some fine-crs.grav. *br.org.silt,tr.
tr. of si1t . of peat & fine
sand
l U.7 |**decomposed rock
Bottom of Boring at {10.7 Bottom of Boring at | 11.5
I ' 1-W.P. 8' deep ) 1-W.P. 10' deep
'3' S.U. 5' ".s. 3. S-U- 5. w.s-
l 6 pisep—m- i 1 8' riger
) Date: 10/18/79 Date: 10/18/79
l Dri{1ler: Moodie Driller: Moodie
I . 1.coL. A )
2. COL, B
3. HAMMER = 140#; FALL 30" AND -~ 40 to 50%.
I : 4 SAMPLER = O.D. SPLIT SPOON SOME- - 10 to 40%

s ~ o N o1 e

e ¥ ol SRS WS T



CLARENCE WELT1 ASSOC., INC.
988 NEW LONDON TURNPIKE
GLASTONBURY, CONN. 05033

"BORING LOG”

_PROY,

Refchold Chemica

CLIENT.

Donald Reed

BORING NO.__0W=20 BORING NO.__0W-21
LINE & STA LINE & STA
OFFSET OFFSET
GR. ELEVY GR. ELEV_
, BLOWS : BLOWS
A STRATUM DESCRIPTION PER_. B A STRATUM DESCRIPTION PER——-
. . | =
35 * auger :
- =32 | 2,5 | black org. peat auger
3.5 gr.s11ty fine sand augar:
- L - - black org. sandy auger
auger ¥ 5.0 | geat
gr.br.fine sand & - 23;}9- 6,8 Jgr.br, silty f.sand -9
s11t,tr.of fine-ned.f7e oo ] e
sand & fine-crs. R+ ———{ gr.fine sand,some {, , 5 ,
aat X k™ i S
gravel T0.01° \
16-1 3-21 gr.fine-med.sand & 12-15-19
siTt,tr.of fine-crs.
—+4—6- T3—g{9rav. % c.sand
r—— auger
*br.org.s11t tr.of *»r.fine-crs. sand
black peat 7.5 | **decomposed rock
Auger Refusal at 14' Auger Refysal at 14.|5
(no well point) '
1-W.P. 8' deep
3' s.U. 5' W.S.
6' riser
Date: 10/18/79 Date: 10/18/79
Ori1ler: Moodie Driller: Moodie
1. COL. A
2. COL. B
3. HAMMER = 1404; FALL 30" AND - 40 to 50%
4. SAMPLER = O.D. SPLIT SPOON SOME - 10 1o 40%

. RE_1T 0 Ln ey Y

T (® YT TR



CLARENCE WELT! ASSOC..INC.
988 NEW LONDON TURNPIKE
GLASTONSBURY, CONN, 06033

"BORING LOG"

| proy— Reichold Chemical

Donald Reed

. CQLIENT

CTTTeTTEEE TR T

BORING NO.__ OW-22

LINE & STA
OFFSET.
GR. ELEV

A

STRATUM DESCRIPTICON

BORING NO.

LINE & STA
OFFSET
GR. ELEYV

BLOWS
PER—. B A

BLOWS

STRATUM DESCRIPTION PER___

c.U

blk.org.peat

auger

br.silty fi{ne sand
tr. of peat

auger

gr.fine sand & peat

2-2-1-2

gr.fine-crs.gr.4peat

2-3-8-14

gr.fine-crs.sand
tr. of cobbles

10=-16~19

ere—greavet

gr.silt.tr;of fine-

auger

29-64 No Rec

Bottem of Boring at

1-W.P. 15" deep
3' S.U. 5'W.S.

b I W Y ey

16!

LIE™S LB "1]

Date: 10/18/79

Driller: Moodie

1. COL. A -
2. COL. 8

. HAMMER = 140#; FALL 30"

3
4. SAMPLER =
-

GWT = GROIIND WATFR

O.D. SPLIT SPOON

AND - 40 to 50%
SOME - 1010 40%
TRACE - Ot 10%



C1LARENCE WELT] ASSOC., INC.
l I 2.80X 297 :
. ASTONBURY, CONN. 08033

“BORING LOG"

Andover , Mass.

L0204,

cuent_Donald Resd

¢

BORING NO._CW 23 BORING NO
LINE & STA LINE & STA
I OFFSET. OFFSET
GR. ELEY GR. ELEY
- ~ BLOWS BLOWS
I A 7 IM-::TRAT!.JM DESCRIPTION PERAT_. B A STRATUM DESCRIPTION  PER———
[ llhy £ cand o i1+ 1
I P —— tresilt tr.silt, tr.
fine grav.,occ|
‘ eebbles—4&i1ll1 '+ 2
l L 2.0 5-6-7 .
i Bottom of Boring at 42.5'
Water at 0 hrs. 5 )
I - 1l Well 25' deep
" . 15l—pve—Secreen
r./br.fine-med. |=428-10 _ 12' PVC Riserx
I - gand 277 Total PVC
Pumped Well at 15}20 Min.
+ook—i—GatSample
I | PRT
IS.0
r./br.fine-crs. {10-24-23 S-1 No odor
i gané?some fine S-2 Slight odor
: grav. S=-3 Slight odor
: S-4 Some odor
Z6570 ~ 3
10~11~12 S-6 Slight cdor
gr.fine-med.sand g'g gi;ghgdggor
P Water testedlo.k. |
- I3y 4-6-8
gr.fine-med.sand
—5-1| °cc.f.grav.
i . 10-35~15
gr.fine sand,tr. Date: 4/27/81
fine grav.,;lit. Driller: Ursin
med.crs.sand
i - 17-~19-48
L M *** e —
ll ;.;**blk.topsoil & roots

1. COL. A_Strata Depth

2, COL. 8

3. HAMMER = 1404; FALL 20"

4, SAMPLER = O.D. SPUT
L) eyt R, R TR

SPOON

Trio Printers

AND - 4010 50%

SOME - 10 to 40%
TTACT o M e TrEr



Ic,t, *RENCE WELTI ASSOC., iNC.

P.Q jOX 397
GLASTONBURY, CONN. 06033

‘“BORING LOG"

- ———— - =

cuient_Donald Reed.

5 BORING NO.__ Qi 24 BORING NO
LINE & STA LINE & STA
I OFFSET OFFSET
GR. ELEY GR. ELEY
: BLOWS BLOWS
I . A STRATUM DESCRIPTION PERE"_. B STRATUM DESCRIPTION PER___ B
———br. f.sand,tr.silt]
I —2v5 ' Bottom of Bering 3t 36.5°
— ——] Water at 0 hrs. 14°
- gr.fine sand
- eep-
IL— — 4-5-10 15' PVC Screen
i 17' PVC Riser
I —a—01 327 Total PVC
tr.f.grav.,lit. | 6-15-50 Pumped Well at 15+20 Min.
l — 3—p{ Med. sand ¥ Gal. sample
I | 9r.fine sand,tT. | 4. g9
silt,with layers
of br.f.-med. g:; gg gggi
| sand,tr.f.grav. S-3 Slight odor
l 2. . 6-10-12 S-5 Slight odor,|brownish|ec
i S-6 Slight odor,|breownish|cc
sand,some crs. S=7 No odor
I | sand,tx.f.grav.
I —~ —1 crs.sand with Date: 4/28/81
— = thin 1° layers. Driller: Ursin
grriTsard-sTsiie
I iy §-8-8
™ .
gr.br.fine sand,
- some silt,tr.
— 36~ grav "till® 20-30-28

I
T1

**hlk.topsoil

|14

rT.

—
.

COL. A_Strata Dapth.

2, COL. B
3. HAMMER = 1404; FALL 30"
4, SAMPLER = 0.D, SPUT SPOON

AND -40 10 50%
SOME - 10 to 40%
"TA™T - 0 109%

Trio Printers &



Reilcnnola wnemical L

CLARENCE WELT! ASSOC., INC. ' PROJ JAndover, Masg,.
: 1.0.B0X 397 "BORING LOG"” L
<SLASTONBUAY, CONN, oeoaa cuenr_Donald Reed
BORING NO.__COW_25 BORING NO
. LINE & STA | ' LINE & STA.—__
QOFFSET. . OFFSET. '
GR. ELEY : GR. ELEY
' BLOWS' - ' BLOWS
A STRATUM DESCRIPT!ON PERE" _ &8 A STRATUM DESCRIPT!ON PER_— B
brofc—n‘ladasand' n '
tr.fine grav. —37+3 *** br.fine-med.
151 111 - : sand,tr.fine |grav.
br 7otk fine—meds
'sand,leaves, - 3-1-1 .
roocts ' Bottom of Boring at 40.3'
6o ' 1 Well 35' deep
n 15 _PUC _Screen
3-9-10 22' PVC Riser’
— gr./br.fine sand 37 - Total PVC
| Water at 0 hrs., 13’
. —& Pumped Well
0-8-11 4 Gall. of Water Jample
2] Rk
br.fine-crs.sand j:2=11-10
= | some £,-grav., -
=1 tr.med.grav. :_;‘ gg gggf_
S—-3 Nn odor
] -8 S~-4 No odor, br.¢olor iron
_ : : i : $-5 No odor, br.¢oler iron
S-6 Slight codor
= . S-7 N
i br./gr.fine-med. s_f Ng gggi
m 5-9-12
l — 1 Water tested
l gLl 8-11-9
—37+58 gr.f.sand & silt I Date: 4/28/81
i gr.f.sand,s.silt Driller: Ursin
I i tr.f.grav. ,occ.
s Saldn
l ' 13.9 **drk.br.fine sand
tr. silt

l. COL. A Strata Depth. e Primters’

2. COL. B
3. HAMMER = 1407; FALL 30" , AND - 40 to 50%
[ 4. SAMPLER = O.D. SPUT SPOON SOME - 10 to 40%

P L R ST TR I R AL - - g T o TR



CL “RENCE WELT! ASSOC., INC. |

P.C 30X 397
LASTONBURY, CONN. 08033

"BORING LOG"

b B0,

Andover, Mass,

CLIENT Donald Reed

BORING NO

BORING NO OW _2¢ .
LINE & STA LINE & STA
OFFSET OFFSET.
GR. ELEY GR. ELEY
o . BLOWS ) BLOWS
A STRATUM DESCRIPTION PERA" _ B A STRATUM DESCRIPTION PER_-_ B
= - — e —
br./red.fine sand Refusal at 37.3°'
. ] / Water at 0 hrs. HA'
I red. fine-med. Bottom of Boring pt 37.3'
—fTOtsand; st »y
. o bLh UG WIAUL 5,97-8 l Well 32' 5 . deep
= —-br./red fine-med.| ' 15" PVC Screen
sand,tr.f.grav. 19.5' PVC Riser
_ : | 3. S _Total DUC
6=9-8
- P T
fine-crs.sand. S=-2 Some odor,light red dolc
— S-3 Strong odor, spoon red c
‘__tr'mEd.gra'v. : S=4_Slight cdor
10-14-14 S«5 No odor
o e S-6 Slight odor
— 4 S=7 Slight odor
- 1111 hy
—_ = 0Ulbr.fine-med.sand 5-5-7 X Gal. Sample
— —]gr.fine sand,some
= —silt,with ocec.
Il .
ag—pgyon ick 5-6-8 ;
[ 270]2" thi g Date: 4/28/81
i gr.br.fine-med. Driller: Ursin
sand,tr.silt,tr.
— S5+ 9{GEaAN v OBCvCE S 0—=30.L5.0
—3213 fadiudiod A
- TV.2] **topsoil ,roots
- *** gr.fine sand, .
] soma s@lt,tr.fine gravi.,
1. COL. A f_ma:a_nepm Trio Printers #
2. COL. B '
3. HAMMER = 140f; FALL 30" AND -~ 40 to S0%
4, SAMPLER = O.D. SPLIT SPOON SOME =~ 10 to 40%
£ oAt e AT TRACE - Q010 10%



CL.ARENCE WELT! ASSOC., INC.
P.C 10X 397
Gl~sTONBURY, CONN. 06033

"BORING LOG"

rReicnnola unemlical o«
|_proy, Andover, Mage

cLient_Donald Reed

. BORING NO.
W LINE & STA
. OFFSET
GR. ELEV

A

oW 27

STRATUM DESCRIPTION PER_6" &
it

BLOWS

BORING NO.
LINE & STA
OFFSET
GR. ELEY
. BLOWS
A STRATUM DESCRIPTION PER__ 8

<2

drk.br.£f.sand,s.

40 . 1

krrqyr f.sand,s.

- iISilt : silt,with micd

‘ g:_':;/br.‘fine sand, frag. "eill”

: ara-tis. .

:: 2-526 Bottom of Boring |at 40.1°'

g Water at 9 hrs. 18°

— . . 1 Well 35' deep
mbezé-fCI:rtse.;;E'?. 8-9-10 157 PVC Screen

— ————

f.grav.in 2"lay.

22' PVC Riser
377 Total PVC

nift

| 6-8-9 |

S=1 No odor

br.fine-med.sand, S-2 No odor
lit.crs.sand,tr. S-3 No odor

e fine gravel 5-4 No odor

— 14 5=5 SIlight odor

—_— 214250 S~-6 Slight odor

(Light red water sampl:

_ S=-7 No odor

_—W"‘" §-8 No odor

— —] gr.fine-med.sand, 12-8-7

| little grav.tr.

some crs.sand,

- =1 silt
— 1-13-16 Date: 4/29/81
‘ Driller: Ursin
2 e
———1 gr.fine sand &
- =q silt.,tr,f.grav.
40,1 *ww 6Q/1"
2 **blk.topsoil ,roots
" 1. coL. A _Strata Depth Tria Printers &
“. COL., 8
, HAMMER = 140#; FALL 30" AND - - 40 to 50%
4. SAMPLER = O.D. SPLIT SPOON SOME - 10 to 40%




1. COL. A Strata Depth.

AND - 40 1o 50%

1. ARENCE WELTI ASSOC.,INC. |- ..« | proy Andover, MA
F 3.BOX 397 "BORING LOG”
GLASTONBURY, CONN. 06033 CLIENT Donald Reed L
‘ BORING NO._ O W 28 BORING NO
LINE & STA LINE & STA
OFFSET. QFFSET
GR. ELEY GR. ELEY
BLOWS BLOWS
- A STRATUM DESCRIPTION PER_ & A STRATUM DESCRIPTION PER___. B
—{gT.br.£.sand, tx. 1 Well 30' deep
e kel , 15' PVC Screen
r ——ihr.f.sand,tr.silt 17* PVC Riser
2 — - -~ 32' Total 1%" PVC
_ WL e ms NEU, SAIIT, .
r Fo~{lt.f.grav.tr.sand Pumped Well % hr.
N % Gal.of sample
br.fine-crs.sand, S-1 No odor
l t ——isome fine-med. S=2 No odor
t —{gravel - 10.5*=11' ref color,
fine-med.sanfd
S=3 S IIgNt oRUr, | rEuTolo
l 6" layer,watpr red
S-4 Some odor, d color
§~-5 Slight odor,fred
et . eolor,water ]
water—tigh
, red color
l ——1br.fine-med.sand,
some fine grav.,
l  —— tr.silt. Date: 4/30/81
Driller: Ursin
l 1q_s|
o A
l **gr.fine sand,&
silt,tr.mico
. fragmEnts— t11
Bottom of Borings| 31.5°'
lq Water at 0 hrs. lfl'
l . Trio Printers .

2. COL. 8
3. HAMMER = 140#; FALL 30"
4. SAMPLER = C.D. SPUT SPOON

SOME - 1010 40%



CLARENCE WELT! ASSOC,, INC.

"BORING LOG"

AR e W AW de . AR At W anar W @

mM—.——

P.Q 30X 397 .
GLASTONBURY, CONN. 08033 cuenr Donald Reed
BORING NO.___OW 29 BORING NO
LINE & STA LINE & STA
" OFFSET OFFSET
GR. ELEY GR. ELEY
- BLOWS . BLOWS
A STRATUM DESCRIPTION PERA". B A STRATUM DESCRIPTION PER___. B
—2,5 drk.br.f.sand,sil{ Bottom of Boring [at 31.5'
— Tt Water at 0 hrs. 16°'
¥ ne Sand.s i-Well—30 daep
. [ =3 r - ol 13
— ~—Imed.sand,tr.fine | 375-6 ig: t;z;.iés.creen
.~ |grav.,tr.silt
I g ' 327 Total %" PVC
_ br./red fine-crs. 6-9-10 2.5'-4*' strong odor,
E —]sand,some fine, fine-med.sand :
— grav'. S-1 No odor
- 20 fangd—No-Sdory—i04=ll _rgd l
— — 3=6+8 color fine-¢rs.sand,in ’
gr.fine-crs.sand, ::i gilgggrOdor.llt.red,
4y | t=.fine grav. S-5 Slight odor
_ - Swé_-Slight _odor)] in coarser
- 12-8-5 material aldo light yed
B - — ' in color
some silt in zumped Well % hr|
= P~ —t+izyers—6c* r—gal—ofsample
é  ——i 3-3-4
2= '
' ‘ : gr.fine-med.sand,
[ tr. fin v, 1t
| 21.5| cT.sand in layerg g_3s5-14 Date: 4/30/81
Ve Driller:Ursin
I f.2 **blk, topsoil o .e '
- 5 ﬂ * R T T
e ] med.sand, .
-k strong odor
1 “: — ‘
1. COL. A Strata Depth Trio Printers #-
2. COL. B
3. HAMMER = 140#; FALL 0" AND - 40 1o 50%
- 4, SAMPLER = O.D. SPLIT SPOON SOME -~ 10 1o 40%
AT o M 109




CL AENCE WELTI ASSOC., INC.

"BORING LOG"” =4

NELUIMIW AL b il wilde e’ &

Andover, Mass.,

. COL. A_Strata Depth

- 2. COL. 3
l 3. HAMMER = 140¢; FALL 30"
4, SAMPLER = O.D. SPUT

SPOON

RO 10K 397 . _
GLASTONBURY, CONN. 06033 cu:mnonald Reed _
BORING NO._._ QW30 BORING NO
. LINE & STA LINE & STA
QFFSET OFFSET
GR. ELEY. GR. ELEY
BLOWS BLOWS
A STRATUM DESCRIPTION PERAN_ A STRATUM DESCRIPTION PER__ B
- x
"erk.br.silt,s. l
— £f.sand 1l Well 1%" 30*' deep
— —Jgr.f.sand,tr.sil 15*' PVC Screen
470 tr.med.~crs.sand 17' PVYC Riser
: L. .
] 3-5-7 S TotarPve
gr./br.fine sand Pumped Well % hr.
with layers of % gal.samples
Jl_- —— med- Sand
3-5-8 S-1 No odor
— 1 S=2 No odor
—_ 35 S~3 No ocdor
[ gr.?:._ne-crs.sand 5-4 }:g odor
tr.fine grav. - S=3I—Nu—-odor
. 770 ? 3r17-14 S-6 No odor
i —_—
br.fine-crs. sandlS5«12«13
— — some fine gravel
—
L 1 4mB=b
Date: 4/30/81
- Driller: Ursin
 -"1.9 14—
l"""""""‘b_].k.‘l:x:>p~.=so:i..'!.,rt:aoi:s,
' | leaves
Bottom of Boring at 31.5
n Water at 15} at olhrs.
] _ Trio Printers &

AND = 40 to 50%
SOME - 10 to 40%
w ome X, o oem



. - ANIQUVEL ¢ saw

CLARENCE WELT? ASSOC., INC. L PROJ =
P.0.BOX 397 "BORING LOG"” [
GLASTONBURY, CONN. 06033 cuent Donald Ree

BORING No.__OW 31 BORING NO

LINE & STA LINE & STA

OFFSET : OFFSET

GR. ELEV . GR. ELEV

BLOWS ‘
A STRATUM DESCRIPTION PERSE". B8 . A STRATUM DESCRIPTION

r.fine-med.sand, |
2 tr.silt,tr.f.grav

S~1 Some odeor,re
§-2 Slight odor.

r./gr.fine sand, . S-3 Some odor
- = c |some silt S-4 No odor
t S=5 Mo odur—
= | r.fine-crs.sand, 22223 —1S-6 No odor .
: : little red color
& odor
10.0
gr.br.fine sand, 6~-8=-9
some med.sand
- 33.5-dtr.silt

T Tihe Sand,some
T7 0 lsilt 4-5-7

br.fine sand,some
silt with layers
Ned. -Crs.sdlid,
some fine gra;. 10-8-11

Z3.0

br.med.crs.sand, 13-15-211

some fine gravel

I 31.5 - 15-24-51

Bottom of Boring at 31.5° , Date: 5/16/81
Water at 15.5°' Driller: Ursin

IT—ett—3Hl—deap—
15*' PVC Screen
18* PVC Riser
337 Total PVC

oy

1. COL. A _Strata Depth _

2. COL, B
3. HAMMER = 140¢; FALL 20* AND -40to:
4, SAMPLER = O.D. SPUT SPOON SOME =-101to -

TRACE - Q0o
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PANA F. PERKINS & ASSOC., INC.
?amu&in? &ginurd

January 9, 1987

Mr. Robert Mozer
Meraghty & Miller Inc.

25 East Bethpage Road
rlainoview, New York 11803

RE: BTL Resins
Lowell Junction Reoad
Andover, Massachusetts

ear Mr, Mozer:
“his letter is to inform you of the elevations of the monitoring wells at the

bove menticned site. The elevations were established in the field on December
29, 1986. The elevations are based on U.S5.C. & G.S. Datum,

Well Ground PVC

Number Elevation Elevation
OW=4 - B2.9 . - 85.33
Ow=-5 B84.0 87.72
OowW=9 77.9 81.24
OW-10 71.2 ‘ 74.29
oW-11 . 6936 71.49
Oow-12 69.2 71.97
OW=-13 70.1 - 74.39
ow-14 ' 68.4 73.96
OW~15 83.8 89.22
oW-16 69.6 77.20
OW-17 71.3 72.42
- OW=24 77.3 79.01
ow-25 79.9 86,56
OW-26 79.5 80.62 Top of Elbow
ow-28 81.0 82.01 Top of Elbow
Oow-29 80.3 82.24
OW=30 77.9 80.15

1f you have any questions regarding this 1nformation. please do not hesitate to

call our office.

Very truly yours,
DANA F. PERKINS & ASSOC., INC.
é’{c’%’l/‘
Gregory Corcoran
GC/db

Civil . Environmental » Land Surveys
125 Main Street, Box 506, Reading, Mass. 01867 — 944-3060
43 Lakeview Avenue, Box 1322, Lowell, Mass, 01852 — 452-9871
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. REPORT TO
Geraéhty E'Hiiler; Inc.
" 125 East Bethpage Road
Plainview, NY 11803e . -

Attn: Mr. Bob Mozer . -

‘Work ID: BTL Resins NI120BT1
P.0. No.: NI120BT1
Work Order: 86-09-034

-

" " ‘cambridge Analytical Associates

Environmental Division -
1106 Commonwealth Avenue
- Boston MA . | 02215
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SECTION 1 - INTRODUCTION

1.01 Background

The property at 77 Lowell Junction Road was sold by Reichhold
Chemicals, Ine. to BTL, Ine. in the last quarter of 1986. We understand

Reichhold has agreed to continue the investigation of an old landfill area

on the eastern side of the plant shown on Figure 1.

An initial site investigation was completed in February 1987. A total
of five (5) ground water monitoring wells (numbered GM-8 through GM-12)

were ir_:g_tgiled within the landfill and in the immediate area around the
landfill. The report concluded that ground water;-_flo;vs eastward from the
landfil and analysis of the ground water at the landfill indicated the
presence of volatile organics. The principal contaminants were benzene,

toluene, xylenes and ethylbenzene.

Further investigation of ground water flow and definition of the
lateral extent of contamination to the northeast of the landfill was
recommended to gather information relative to evaluation of the appropriate

course for remedial action.

1.02 Scope of Work

The following additional investigations were conducted to further

characterize the site:

R002 . 1
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Monitoring Wells - Five (5) additional ground water monitoring wells

were installed in the area surrounding the old landfill. Soil

————

headspace samples were analyzed in the field for volatile organies

. b

using am portable gas chromatograph. Well locations were selected
on the basis of site topography and the field screening of samples
with the intent of identifying the direction and extent of migration of

material from the landfill,

Ground Water Sampling - Ground water samples were collected from

the five new monitoring wells (OBG1 - OBGS5) and the five existing
monitoring wells (GM-8 - GM-12) at the landfill. All samples were
analyzed by the following methods: EPA Method 601 Volatile
Halocarbons; EPA Method 602 Volatile Aromatics; and EPA 420.3
Phenols. Matrix spike, matrix spike duplicate, fleld blank samples

were analyzed for QA/QC on the data.
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SECTION 2 - FIELD INVESTIGATION

2.01 General

The monitoring well installation work was performed on July 30 and
31, 1987. Soil Exploration Corp. of Leominster, MA was the drilling
subcontractor. Well sampling was performed on August 6, 1987. Access to

the site was obtained through Reichhold Chemicals.

2.02 Soil Borings

Five (5) borings for monitoring well installations were progressed
using a hollow-stem sauger with split-spoon sampling using ASTM Method
D-1586. Split-spoon sampling equipment was rinsed with water between

samples. Boring locations are identified on Figure 2. Soil boring logs are

attached in Appendix A.

Medium dense to very dense sand and gravel were characteristic of
the site. A slightly confined water table condition was noted in a medium
sand lense within boring OBG3. Perched water conditions were also noted
at OBG3 and OBG4 where wet vegetation suggests the (f{requent
accumulation of surface runoff.

Strong chemical cdors were detected in OBG4; none were det;cted in

other boring locations.

2.03 Soil Screening for Volatiles

Qualitative field analysis of soil sample headspace was performed

using a Photvac Model 10S-50 Gas Chromatograph with the following setup:

ROO2 3
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Detector: PID
Precolumn: 6-inch SE-30
Analytical Column: 4-ft SE-30
Column Temperature: Ambient
Carrier Gas: Ultra-Zero Grade Air Wi ‘_{ — g L= D
/|/o7 "'""/11/,2‘5 .’
- i

Standards of benzene, toluene, and chlorobenzene were installed in
the instrument calibration library for compound identification based on
previous detection of those compounds in the landfill. Chromatograph
printouts for unit calibration and analysis are shown in Appendix B.
Unknown "ghost peeks" on the chromatograms were noted in the field.

Subsequent laboratory analysis identified the presence of xylenes and

dichlorobenzenes, which have very long retention times and would likely

result in "ghost peaks".

Soil headspace analysis measures the presence of volatiles in air, and
the analysis does not correlate directly to a soil concentration. Headspace

analyses are summarized as follows:

Soll Headspace Field Analysis
(Concentration in Air)

Sample Location OBGI OBG2 OBG3 OBG4! [/, pzps
Benzene (ppm) 0.07 0.6 0.03 o045 | RS
Toluene (ppm) 0,60 0.4 0.49 0.56 ';.'4"7 >
Chlorobenzene (ppm) 0.33 nd 0.14 023 ; AS 'l

! ae osze
In addition to the calibrated peaks, there were several late eluting

peaks for which there was a significant response in OBG4, but only slight

response in OBG2. Sampies for OBGl and OBG3 were not run for long

R0O02 4
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enough times to detect the late eluting peaks. Laboratory analysis of

ground water sampies indicated that the late eluting peaks may have been

xylenes.

/

Based on fleld GC analysis, the extent of contamination appeared:' . e

s

imited_to OBG4 which was closest to_the landfill, A fleld survey of

ground water elevations confirmed that wells OBGI1 and OBG4 were
downgradient of the landfill.

2.04 Monitoring Well Instailation

Ground water monitoring wells were installed to obtain measurements-
of the ground water elevations and collect samples of ground water for

chemical anaiysis.

Monitoring wells were instailed using ten foot sections of 2-inch PVC
well screen with 0.010 inch slots and solid 2-inch PVC riser. A wel
installation summary is listed on Table 1. Silica sand was placed around
the well screen at least one foot above the apparent ground water table.
A bentonite seal was placed over the sand and the well was completed with
a 3-inch steel riser with locking cap set in concrete. Welis were developed

after installation by bailing.

2.05 Ground Water Sampling

A. Genersal
Ground water monitoring wells OBGl through OBG 5 and GM8

through GM12 were sampled on August 6, 1987. Well sampling

ROO2 5
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protocois for purging the well prior to sampling, sample

preservation, and chain of custody records were followed.

Ground Water Flow

Ground water elevations measured at the time of installation and
on the sampling date are listed in Table 2. Water elevations
measured on August 6 were used to construct the ground water

contour map shown on Figure 3.

Ground water flow generally appears to be to the northeast
from the landfill: however, there appears to be a component of flow
in the due-east direction as indicated by the curvature in the

contour lines around the landfill.

Ground Water Analysis

Ten (10) ground water samples were analyzed for volatile
organics (EPA Methods 601/602) and phenois (EPA Method 420.3).
Well locations are shown on Figure 2. Samples for wells OBG4 and
GM11 were also analyzed for total hydrocarbons (EPA Method 503.1
and GC/FID) to determine whether the contamination showed a
pattern resembling fuel cil or gas and whether the patterns were at
all similar. A difference in the patterns would suggegt" either
separate sources 61- ﬁlffé;;ntiﬂ migration of contaminants. Original
laboratory report fo:l'm_s:_a-nd QA/QC sample analysis report sheets are

inciuded in Appendix C.
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Volatile Organics & Phenols

Test results for volatile organics and phenois are
summarized on Table 3. Resuits for analysis from GMS8 through
GM11 agree well with earlier reports. Principal contaminants in
the landfill include benzene, toluene, ethylbenzene and xylenes.
East of the railroad tracks in down gradient well OBG4,
benzene (15 ppb), ethylbenzene (160 ppb), xylenes (2300 ppb)
and chlorobenzene (29 ppb) were the principal volatile organics
detected. To the north and east (downgradient) of OBG4, only
trace amounts of chlorobenzene (5 to 14 ppb) and xylenes (1-2

ppb) were detected in welis OBG1l through OBG3, o

In summary, the extent of migration can be visuallized by
the preliminary by—the—preliminary concentration maps for total
xylenes and e!_:tylbenzene shown on Figure 3 and 4,
Concentrations within the landfill are generally one or two
orders of magnitude greater that in the downgradient are to the

northwest.

Phenols were detected in the new downgradient monitoring
wells (0.009 - 0.037 ppm) but the concentrations orders of

megnitude lower than those measured in the landfill (up ‘to 14.5

ppm).

Total Hydrocarbon Analysis

Comparison of EPA Method 503,1 results for OBG4 and

GM1l1 made on Table 4 indicates generaily that the same
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compounds are present, but at much higher concentrations in
GM11. Neither a fuel oil nor gasoline pattern was seen on

either chromatograph.

ROO2 8
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SECTION 3 - CONCLUSIONS AND RECOMMENDATIONS

Conciusions

The following information and conclusions have been deveioped from

the investigation program:

RO02

Ground water flow from the landfill appears to be to the
northeast toward the Shawsheen river. There are currently no
wells due east of the landfill to characterize whether the ground
water table also flows to the east, although there appears to be

some likelihood that it is occurring.

Analytical tests correlated well with data collected within the

initial site investigation program for monitoring wells within the
landfill.

Compounds identified within the landfill have been detected in
monitoring well OBG4, east of the railroad tracks and about 150
feet north of the landfill area. The total concentration of
volatile organics was 2,500 ppb, compared to the range of 8,700
to 39,400 ppb detected within the landfill. Principal
constituents inciluded benzene, toluene, ethylbenzene.ﬁ:&rlenes

and chlorobenzene.

Monitoring wells OBG1l, OBG2 and OBG3 were placed further to

the north and east of OBG4, sampled and ansalyzed: however,
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only trace concentrations of xylenes and chlorobenzenes were

detected in each well, and, in addition., a trace concentration of

benzene was detected in OBGIL.

Phenols were detected in the down gradient wells OBGI1 through
OBG4 at concentrations ranging from 0.009 to 0.037 ppm,

compared with 0.025 to 14.8 ppm detected within the landfill,

The material detected within the landfill does not appear tqg be a

fuel oil or gasoline product.

Testing of upgradient wells OBG5 and GM8 confirmed that there

does not appear to be a source upgradient from the landfill,

Migration of dissolved constituents away from the landfill in the

northeasterly direction is limited.

Based on the analysis of ground water in OBGl, the extent of
migration of dissolved constituents to the east may also be
limited, but this cannot be confirmed without conducting further

investigations in the area due east of the landfill.

Recommendations

Based on the information and conclusions presented herein, we offer

the following recommendations to Reichhold Chemicais for completing a full

evaluation of the landfill area and developing a remedial action plan:

RO02
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Install three (3) additional ground water monitoring wells due
east of the landfill srea in the proposed locations shown on

Figure 3.

Survey the elevations of additional wells and measure ground
water levels to characterize the ground water table and

direction of ground water flow.

Sample the additional wells and re-sample existing wells OBG-1
through 4, and analyze the ground water by EPA Method

601/602 for volatile organics and EPA Method 420.3 for phenols.

Conduct in-situ permeability tests in each of the monitoring
wells east of the railroad tracks to characterize the conductivity
of the soils for a preliminary evaluation of ground water flow

rates.

Following the determination of the extent of the contamination,
the next step will be to conduct an analysis of remedial action
alternatives for the site involving a review of appropriate
technology, preliminary risk assessment and evaluation of the

cost effectiveness of each alternative.

11



Well

0BGl
0BG2
0BG3
OBG4
OBGS

(1)
(2)
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TABLE 1
Well Iastallation Summary
Total Screen Ground Top of Casing
Diameter Depth Interval Elevation Elevation
(in.) (£e) (1) (fe) (1) FT(2) FT{2)

2 18 8-18 76.17 78,09

2 20 10-20 83,10 85.52

2 18 8-18 73.21 76,08

2 13.5 3.5-13.5 74,07 76.53

2 13 3-13 81,54 84,84

below ground surface
above mean sea level
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TABLE 2

Ground Water Elevations

Well No.

0BG~1
0BG-2
0BG-3
0BG-4
OBG-5
GM-8

GM=9

GM-10
GM-11
GM=-12

(1) Measure on 8/6/87.

GW Elevation
(FT) (1)

67.67
66.94
68,48
69.90
74.38
73.38
71.26
71.86
72.77
73.38

Feet above mean sea level.

3208.006
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' REICHHOLD CHEMICALS
SITE EVALUATION
77 LOKELL XT. ROAD
NOOVR, MASS
GOUND KATER ANALYSIS
SAPLE. DATE: AUGUST 6, 1967 y /
FIELD
PARNETER INITS 086-1 0862 086-3 O0BG-4 0865 N8, T ORI GFI1. @12 BLANK
AeM - 14
EPA Rethod 601/6821 #
" CHLOROFORN pob a a a e 4 - - NS - I - Il - -
) ! ~—"
ENZDE pod 3 a a 15 qa - q -- <mﬂ'af‘48_u/'p.:naaur’- ami - .
TOUBE pob Qa a a as Ao 120 1T 450 M- <L
CiLOROBENZENE  ppb 3 6 14 P a A - - <1084 100k - 1088 - <100 <1
EMMEDCDE  ppo a a a1 < --<12?1auoa:*§!§fdununen<uo-.- a
YLENES ppb 2 2 . 2 2 (L1000 22000 G601 1 TN - (I
DIGLOROBOZENES - " * . . .
S ' 1 RS B
1 PHENOLS oo .09 002 0025 0.037 <00 0.0 0.425 2.8 IS 0I5 .M

‘¥
NOTES: 4 0\8 A1l other Method 681/682 compounds were below detection limits.
Tinm'iw identification of ortho- and para-dichlorcbenzene; concentration not quantified
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TABLE 4

Total Hvdrocarbon Data (ppb)

Description

Sample ¢

Benzene
A-Trifluorotoluene
Toluene

Ethylbenzene
l=-Chlorocyclohexene=1
Ivlienes

Chlorcbenzene
Isopropylbenzene
Styrene
p-Bromofluocrobenzene
n=-Propylbenzene
o=Chlorotoluene
tert-Butylbenzene
Bromobenzene
sec=Butylbenzene
1,2,5-Trimethylbenzene
l,2,4-Trimethylbenzene
p=Cymene
p-Dichlorobenzene
Cyclopropylbenzene
n-Butylbenzene
w-Dichlorcbenzene
2,3~Benzofuran
o-Dichlorobenzene
Hexachloro-1,3~-butadiene
1,2,4=Trichlorobenzene
Naphthalene

1,2,3-Trichlorcbenzene

0BG-4 GM-11
D9485 D9493
12, 2500.

< 10, < 1000,
< 10. 4400,
13. 12000,
<10, <1000.
1900. 57000.
14, < 1000,

< 10. < 1000,
< 10, < 1000,
< 10. <1000.
< 10. <1000.
< 10. <1000,
< 10. < 1000.
< 10, < 1000,
<10, < 1000,
< 10. < 1000,
<10, < 1000,
<10, < 1000,
20. <1000,
<10. <1000,
<10, <1000.
<10. < 1000,
<10, < 1000,
<10. < 1000,
< 10, < 1000.
< 10, < 1000.
< 10. < 1000,
< 10, < 1000,

3208.006
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148 Pioneer Or.

Leominster. MA 01453

SOIL EXPLORATION CORPORATION

23 Ingaiis 3.

Nasnua, NH 03060

== (617) 840-0391 Geotechnical Driling and Groundwater Monitor Wells (603) 862-3601
Client 0'Brien and Gere Date 8/3/87 Jop No.B7 =494
Locanon 77 Lowell Junction Road, Andover, MA
BORING Ground Date Date Orilling Eng./Hydrol,
NO. cBE-1 Elev. Surface San7/30/87 Complete7 /30/87  ForemaCamacho Geologist A, ],
E Sampie Osta Soil sndior bedrock sirata descriptions
P Sampie , Dlows Rec. KCasing|  Strata
T [N eamm) §° Peneuaton  inches: Bows'| - Change Visual Identtication of Soil andior Rock Strata
1 jOo'=1'6" led=4 Loose, dry very tfine to fine sand, trace
2rgM inorganic silt, trace fine gravel and
T I - V-TN. T -
Dense, dry, very fine to fine sand, some
s (2 16'-6'0" 16-27-21-20) fine to medium gravel, trace inorganic
g'q" silt,.cobbles,
316'-776" 22=38=32 ‘
4 17'6"-9'6" 36=49-61-1V Very dense, moist to wet, fine to very
— fine sand, some inorganic silt, trace
013 ]9'~11°0 10-15-21-2 fine to medium gravel, trace cobbles.
6 {11'=13'0" 34=36=-38=-4K
7 113'-15'0" 41-50-95-9p
15
17t
Dense, wet, fine to coarse sand, some
inorganic silt, trace fine gravel,
2 |8 [19'-20°6" 11-17-16 20tgn | cobbles.
End of boring at 20'6".
set well point at 20'0".
x Water level at 13'0"™ upon completien.
WELL MATERIALS:
1 = 2" pve end plug
1 - 10" x 2" pvc screen
1 - protective locking casing
0 4 - bags silica
1 = pail bentonite pellets
35
0
Type of Boring  Casing Size: Holiow Stem Auger Size: 3t
Proportion Percentages Granular Soils (blows per ft.) Cohesive Soils (biows per ft.)
Trace 0 to 10% 0 10 4 Very Loose 30 to S0 Dense 0 to 2 Very Soft Brwo58M
Some 10 1o 40% 410 10 Loose Over 50 Very Dense 210 4 Sot 15 to 30 Very Stiff
And 4 10 50% 10 1o 30 Medium Dense 4 1o 8 Medwm Stift Over 30 Hard

Standard penetration test (SPT) = 140# hammer fatling 30"

Blows are par 6° taxen with an 18° long x 2" O.0. x 1 8" 1.D. spiit spoon sampier uniess oiherwsa noied.
Thetennsanooermmagesusedtoomnbuodamarmmbaseoonwsualidonuiicanonoimemnmmes.lmmmmmmmunmbodtmeu
bynmeotyearannwmraooadcumgmemgmsalWammmdtmaomaynwmummwmmumamdnlmmme
uonngmunn.lThemmmmmmewpmmmuoummmmmemmmuw-l
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SOIL EXPLORATION CORPORATION

: , 23 Ingais St.
== Leominster. MA 01453
= . . ) N .
== (617) 840-0391 Geotechnical Drilling and Groundwater Monitor Wells "'}233,“ 3%20.3232
Client Q'Brien and Gere Date 8/3/87 JwoNo 87-494
Lacanon 77 lowell Junction Road, Andover, MA
BORING Grouna Date Dats Dnilling Eng./Hyarot
NO. (R6-2 FEev  Surface Stan  7/30/87  Comowte 7/30/87 Forsman Camacho Gegwy; COALI.
R Samole Dats Soil and/or bedrock strata descnotions |
B Sampte Blows Rec. Casi Strata
L No. Oepmh (h.) §* Penetranon |Inches gm C&a; Visual identification of Soil angor Rock Strata
1L ]Q'=1'6" 3-20-19 Dense, dry, Line sand, some inorganic
210" silt, trace fine gravel, root-matter.

Medium dense, dry, very fine to fine
5 12]16'-5'6" e sand, some inorgamic silt, trace fine

gravel.

7'0“

Medium dense, dry, medium to coarse
w13]19'=10"6" 7 =8=7 sand, trace inorganic silt,
15_14114'-156" 8-8-7 15'0"

166" ***See below.

End of boring at 20'6".
20 |5 [19'-20"6" 35-65-70 Set well point at 20'0",

No water encountered upon completion.

k*kyery dense, moist, very fime to

medium sand, some inorganic silt,
PL] trace fine gravel and cobbles.

WEL1 MATERIALS:

1 - 2" pve end plug

1 - 10" x 2" pvc screen
30 1 - 10' x 2" pve riser
35 -

4
Type of Boring  Casing Size: Hoflow Stem Auger Sizs: 3}
Proportion Percentages Granuiar Soila (biows per ft.) Cohesive Soils (blows per ft.)
Trace 0 10 10% 0 to 4 Very Looss 30 to 50 Dense 0 to 2 Very Solt 8 to 15 Stift
Some 10 to 40% 4 10 10 Loose Over 50 Very Dense 210 4 Soht 15 to 30 Very Siitf
And 40 1o 50% 10 to 30 Medium Dense 4 t0 8 Mecuym Stiff Over 30 Harg
Standard penetration test (SPT) = 140# hammet failing 30° )
Blows are per £° taken with an 18° long x 2° O.0. x 1 ¥8" L.D. spiit spoon sampier uniess ccherwise nated.
The terms anc usad 10 descnbe 904 and or Tock are based on visual identification of the retrieved sampies. 1 Moisture content indicatad may be affectsd

by time of year ana water adced during the driling process. [ Water levels indicatsd may vary with saasona’ luCRation and the degree of Sod STUALNION when e
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148 Pioneer DOr,

== SOIL EXPLORATION CORPORATION 23 Ingals St
=== Leomnster MA 01453 ) (s . Nashua. NM 03080
== (617) 8400391 Geotechnical Drilling and Groundwater Monitor Wells (603) 882-3601
Client 0'Brien and Gere Date 82487 JbNo. 87,494
Locaton "BTL" 77 Lowell Junction Road, Andover, MA
BORING Groung Date Date Driling £ngsHvdrol,
NO. OBG -3 FElev Stan 7-31-87 Complete 7-31-87  Foreman Wilkins Geoat Trwin
E Samowe Oata Soil and/or bedrock strata descnptions
p Sampte 5 Blows |:;‘c. %agm Strata
Penemraton es 8 ficati i
T e Deoxn (ft) Glows)  Chang Visual identification of Soil anaior Rock Strata
l 0'=1"6" S — —agiun depse, ory. TOPSTOTT
LAl 0'g"-1'6" B-22 0 E_ **SEE BELOW
2'o” Very dense,moist, fine to medium SAND,
some inorganic silt, trace fine gravel.
512 4'p"-s5te" 18-27-34
3 S'RM"-7'4" 13=-32-48=4]
10_l4 9'eM-11'a" 13-88=
15485 14'A"-15'A"] 98_40
SA| 15'6"=16"'6"1 68-120
15'6" Very dense, wet, fine tocoarse SAND
and INORGANIC SILT, trace fine to coarse
gravel.
2 19'6" End of boring at 19'6"
Set well point at 19'6"
Water level at 19'0" upon completion
P
**Dense, dry, fine SAND and INORGANIC
SILT, some medium to coarse sand and
trace fine tomedium gravel.
30
B
40
Type of Boring  Casing Size: Hollow Stem Auger Size: 731
Proportion Percentages Granuiar Soils {biows per ft.) CMNSdh(blmpyfﬂ-l
Trace ¢ to 109 0 1o 4 Very Locse 30 to 50 Dense 0 o 2 Very Soft CE R
Some 10 10 40% 4 10 10 Loose Qver 50 Very Dense 214 Sot 15 & 30 Very St
And 40 to 50% 10 to 30 Madium Densa 4 10 8 Medium Stiff Over 30 Mard
Standard penerration test (SFT) = 140# hammer talling 30°
Biows are per 6* taken with an 18° long x 2° O.0. x 1 /8" 1.0. spiit spocn sampier uniess oInerwse noted.
mmmwmnmmmammmmmmmammmlmmmﬂmnlﬂmﬂ
bymdmmmﬂﬁﬂmﬂﬁ“mlmmmmmnmwmmmmmmmdﬂmmm

boring was taken. f§ The stranficasion nes represent the ApRMATe boundanes Detween S0d types, the acuial transions may be gracual. B
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SOIL EXPLORATION CORPORATION

== 23 Ingails S1.
E:——'_- ecmmnstar MA 01453 . ‘ Nashua. NH
== :517) 840-0391 Geotecnnical Drilling and Groundwater Monitor Weils o3 sa:’o-?agg?
Clem O'Brien_aﬁnd Gere Date 8-24~87 Jon No. 87=404
Locanon "BTL" 77 Lowell Junction Road, aAndover, 9a
BORING Grouna Date Date . Drilk .
NO. 0BG -4 Sy San 7-31-87  Comgiete 7=31-87 Foreman Wilkins E’;%;’:;ﬁ“‘ lrwin
E Samopie Data Soil andior bearock strata gescnptions
P Samoie 6 Pgw IR? Céalsmg cSlrala
T - aon  {Inches| Biows han i ‘ i
L Depth (1t Pernl| D m%' Visual Igentfication of Soil anaior Rock Strata
1 | 0'-1'8" 1-1-1 Very soft, ORGANIC SILT and INORGANIC
SILT.
3'0"
5 (2] 4'6"-6'6" 2=1=3~5 Soft to very demse, fine to coarse
SAND and INORGANIC SILT.
w |31 9'6"-11'6" | 13-22-31-39
13'8" End of boring at 13'6"
Set well point ati3'6"
15 Water level at 6 O upon completion .
I
20
Fi
30
&
40

Type of Boning  Casng Size:

Hotiow Stem Auger Size: 3% "'

Proporuion Percentages
Trace 0 10 0%
Some 10 to 40%
Ang 40 to S0%

Granular Soils (blows per f.)

10 19 30 Medium Dense

010 & Very Loose 30 to 50 Dense
410 10 Loose Qver 50 Very Dense

010 2 Very Soh
2 10 4 Soit
4 1p 8 Medium Sult

Cobasive Soils (blows per )

8 to 15 Sulf
15 to 30 Very Stitt
Over 30 Haro

Stanaarg penetration test (SFT) = 1402 hammer fating 30"
Blows are cer §” taken with an 18” long x 2' Q0. x 1 ¥8” L.D. spin spogn sampter uniess otherwise nafed.

Tag 18vms ang percentages used to descrioe $oil and Or fOCK 4re Dased on visual entiicanon of the retnevea sampres. & Morsture content indicated may be aflecree
oy time of year ana waler added ounng the aniing process. @ Water leveis ingicates may va'y with seasona! Huctuation ana the degree of soil SAIUTaNIOR when tne
sanng was taxen. @ The strauhcabon hines represant ne agproximate doungdaries telween sau lypes. the Actuai TANSMONS May be graoudl. B




== 48 Pioneer Dr. SOIL EXPLORATION CORPORATION 23 Ingalls St.
=== Leomnster. MA 01453 . . . MNashua. NH 03080
=2 (617) 8400391 Geotechnical Drilling and Grounawater Manitor Weils (603) 882-3601
. Client 0'Brien and Gere Qate 8-24-87 400 Ne. 87494
1 Lecation "BTL" 77 Lowell Junction Road, Andover, MA
BORING Grouna Date Date Drilling EngsHyarat.
NQ. OBG -5 Elev. Stan 7-31-87 Comotete 7-31-87 Foreman Wilkins Geclogit Irwin
E Sampie Data Sail andior bedrock strata descriotions
P Sampte . Blows Rec. Casingl Strata
T Ne. Deptn () 6° Poneuauon |inches Ciows Change Visual (denfication of Soil anaior Rock Strata
1{ 0'-1'6" 1-2-6 Loose, dry, fine to medium SAND, some
inerganic silt, trace organic silt.
2! 6"
1 ) G ET—R' 6" 60=-50-48-47] Very dense, dry, fine to coarse SAND,
5 Z some inorganic silt and fine to coarse
gravel.
10
13'o" End of boring at 13'0"
15 Set well point at 13'0"
| No water upon completion
‘ -
» .
28
0
7 3
Lh
Type of Boring  Casing Size: Hollow Stem Auger Size: o}
Proportion Percentages Granulsr Solls (blows per it.) Cohesive Soils (blows per f1.)
Trace 0 to 10% 0 to 4 Vary Locse 30 to 50 Dense 0 1o 2 Very Solt ‘oIS St
Some 10 10 40% 4 10 10 Loose Over 50 Very Dense 204 8ot 15 to 30 Very Stift
J And 40 o 50% 10 to 30 Medium Densa 4 to 8 Medium Stiff Qver 30 Hard
Standard panetration test (SPT) = 140# hammer tating 30" .
Blows are per 6" takan with an 18” long x 2° Q.0. x 1 ¥8° LD. split s00gn sampler uniess otherwiss noted.
ThammsmdpercenmgesMmamwm«mmmmmmmamrmmmlmmnmmlndmumﬂmm
by ume of year ana water a0ded dunng e aniling procsss. B Water levels indicated may

vary with seasonal fluctugnon and the degree of Sod SALTANON when tha
boring was taken. Il Tha stratficanon fines represant the approxmate boundales Detween

ﬂmmnmﬂmwmwﬂl
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LABORATORIES, INC.

REICHOLD CHEMICAL

Laboratory
Report

JoeNo. 3208.001.217

CLIENT
DESCRIPTION
DATE COLLECTED 8=6-87 DATE REC'D. B-8-87 _DATE ANALYZED
Sample# i 420.3
PHENOLS
D9485 | 0.037 |
D9486 0.026
_ D9487 ~ | 0012 Larzmem L ol e o
D9488
. D948Y. | 0,025 1. i fsmsosed
09490 0.001
. D9491 :] e din _
09492 0.15
D493 | 18.5 iy wemem i ga AT R
D9494 | 2.8

_ D9495

el - .
o - —au ]
o r ryege i B (o
ST i ", At
=i DN T =z ety EE e ;
L Tt L L NI T T -
3 = Gl A o ?

Methodoiogy: Federal Register — 40 CFR, Pan 136, October 28, 1984

Comments:

0O8G Laborarones, Inc.
Box 4542 / 1304 Buckiey Rd. / Syracuse, NY / 12221 / (315) 457-1494

gt

e =
gy e " ————y
- o 3 et -
2 TR
s =

2 % e o<
,__!..—_.:_. o -Thing fta-r
- v A d
] o

Units: mg/¢ (ppm) uniess otherwise notec

W 7/ P0 L, s

L 4

Oate:__August 25, 1987




Purgeable
Priority Pollutants

LABORATORIES, INC.
CLIENT REICHOLD CHEMICAL JOB NO. 5208.001.517
DESCRIPTION Field Blank
_
SaMPteNo. ___D9495  pate cowLecten __ 8-6-87 pavemecn.__8-8-87  pareanayzep _ 8-14-87
Ppb pob
Y TP e pero—
EE"""mmm T _<1. t-1.3-Dichloropropene <1.
i Bromomethane E-dlihm-w K B NNy i
C bge - DN Benzene
Chioroetnane Elbmmochlommamami RS
= . pT—— S
Eulothylene chloride CERETEY o ot - 1,1.2-Trichioroethane
- . T E—— -
1.1-Dichtoroethens E &-1,3-Dichioropropene JENPUNESPEEN Y
E1.1-chhldrootﬂane o AR R 2-Chlgroethyivinyi ether <10.
t-1.2-Dichtoroethene E’ém o - T 0.
E" thmfom S = 1,1.2.2-Tetrachloroethane <l.
B 1,2-Dichioroethane Er' Tetrachioroethene - -~ -. -
. ! : o s, at =t -
) E’1.1.1-Tricmom Y Toluene
Carbon tetrachioride
i Bromodichioromethane -~ G . " Ethylbenzene
E orom rome ] . |

1.2-Dichloropropane

Mathodoiogy: Federal Register—a0 CFR, Pan 136, Octoter 26. 1984

Comments:
SURROGATE RECOVERIES:
Bromochloromethane = 93%
. 2-Bromo-l-chloropropane = 92%
Triflucrotoluene = 79%

QBG Laboratories, inc.
Box 4942/1304 Buckiey Ad./Syracuse, NY/13221/(315) 4571494

Authortzed: QMW_—?

Date: Auygust 25, 1987




Purgeable

LABORATORIES, INC.
CLIENT BEICHOLD CHEMICAL JOB NO. 3208.001.517
DESCRIPTION ___GM - 10
7 SAMPLENO._._ D3494 _ patecoulecten 8-6-87 oparereco. 5-8-87  parveanaivzep _8-14-87
2
_
4 Chioroethane @oﬂm“ 4
- T = -- '
. Methytene chioride - - 1.1.2-Trichloroethane <1000.
1.1-Dichloroethene E_vt.a-oichlompmpem - <1000.
- - - 1
E;1 J1-Dichioroethane 2-Chloroethyivinyl ether <10,000.
t-1.2-Dichioroethene Eagrn‘a;m— == T e10, 000, -
W e L TS —— EQET S Y diwininiio peTas Ra s S I
;- Chloroform : 9800 1.1.2.2-Tetrachlorosthane <1000.
. et A T Va
1 1,2-Dichioroethane <1000 ¢ Tetrachloroethens ‘ <1000. -
. e e sa——n . el el
,. . 1i-Trichioronthane - Toluene <1000.
Carbon tetrachioride E?hlorobemm_ "" R T <1000,
- s O i s i i -
. Bromodichloromethane - - . ., Ethyibenzen 2800.
o aa—— s it it ot .
1,2-Dichicropropane \} E(ylenes . 22000
i
Methodology: Federal Register—40 CFR, Part 136, October 26, 1984
Camments:
- SURROGATE RECOVERIES:
Bromochloromethane = 103%
Z-Bromo-l1-chloropropane = 106%
Trifluorotocluene = 88%
l Authorized: 0 W
QBG Labaratories, inc.
Box 4942/1304 Buckley Rd./Syracuse, NY/13221/(315) 457-1494 Date:August 25, 1987




—

o

~_ Purgeable
Priority Pollutants

cLeNT_ REICHOLD CHEMICAL JoBNo. __3208.001.517

pESCRIPTION __GM - 11

SAMPLE NO. 09493 _ partecoiLecTen 8-6-87 oaveneco._8-8-87  DaTE ANALYZED _8-14-87

t-1,3-Dichioropropene

v e pp— e —
Egibrorppd\lommemn_o_ il <1000.

Chlorgethane

' T T -
E_Mthwem chioride™ - ‘ L 1,1,2-Trichloroethane <1ooo,
1.1-Dichloroetnens Es_f:’_mcmomp _ 31000,
” et P J— A et i . o
E'-l_—olchto meeinin: 2-Chloroethyivinyi ether <10,000.
t-1,2-Dichlorostnene Bro‘mc;l;ﬁ'n : So—— <10 T
! S B _“ 1.1.2.2-Tetrachloroethane <1000.
1.2-Dichioroethane E‘m chio g Biassiaabi ey .7 -
--.——---W 7 o m—m———— . e a . Ve
E.'ﬁdﬁ-‘l‘flcmomem“;: s - Toluene 1300
ettt i, i . — -
Carbon tetrachtoride E:hloronennmm' ————— <1000,
M . > - N — Ethyibenzene 12000.
1.2-Dichleropropane E:’"""" - -—vb T 64000,

Methodology: Federal Register—40 CFR, Part 136 October 26, 1984

Commaents:
SURROGATE RECOVERIES:
Bromochloromethane = 103%
2-Bromo-1-chloropropane = 104%
Trifluorotoluene a 88%

Authorized: (AN 2
OBG Laboratones. inc.

Box 4942/1304 Buckiey Rd./Syracuse, NY/13221/(315) 457.1494 Date: August 25, 1987



LABCHATWIES. INC.

CLIENT REICHOLD CHEMICAL

~_ Purgeable
Priority Pollutants

_JOB NO. 3208.001.517

pescRPTION __GM - 12

SAMPLE NO. 9492 ATE COLLECTED ___8-6-87 paterecod

8-8-87  DATE ANALYZED _ 8-14-87

ppb opb
- e <100. t-1,3-Dichioropropens <100.
Bromomethane ; —p—— e o y - —
yl chioride -~ SITo R
Chioroethane
Emm%mﬂﬁ - 2 ST

1,1-Dichloroethene

E 1.1-Oichioroethane o

E,-:cd 3-Dichtoropropene = =

2-Chlorgethylvinyt ether <1000.

.- —, —epre s - -
1-1.2-Dichioroethene . Bromotorm I <1000.
X N ILY - Q0.
"""—"-'-'-m 13—
1 orm 1.1,2.2-Tetrachloroethane <100.
o % — : E—
1,2- Dncmoroemane Eretucnlomem UL T
, TR T | e s = =
E T Trichioroethane -

Carbon tetrachioride

Eammodichloromem o ome

Ethylbenzene 900.

1.2-Dichloropropane

_E xpenes

Methodology: Federal Regrster—40 CFR, Part 136. October 26, 1984

Comments:

SURROGATE RECOVERIES:
Bromochloromethane = 113%

2-Bromo-l-chloropropane = 108%
Trifluorotoluene = 91%

OBG Laboratories. in¢.
Box 4942/1304 Buckley Rd./Syracuse, NY/ 132211(315) 4571494

r— TS

7800.

N 0/ 24 % e

Date: August 2c 1987



>

Purgeable

= Priority Poliutants

LABORATORIES, INC.

CLIENT RETCHALD CHEMICAIL JO8 NO. 3208.001,5817

DESCRIPTION ____ATL RBesing QRG - §

SAMPLE NO. 094491 DATE COLLECTED 3-8-87 DATE RECD.__8-8-87 DATE ANALYZED __3-12-87
ppb

t-1,3-Dichioropropene <1l.

Bromomethane ki Trichioroethena ...
Vinyl chionide: ;. “SCFes o L . Benzene
Chloroethane E;nmromomuorommnr? NSO |
. . - - A - i g e —————it
"~ Methylene chiorn i 1.1.2-Trichlioroethans
- _ " -

1,1-Dichiorosthene

——e.

3 ).1-ﬁlchiomctmm . 2-Chloroetnhyivinyl ether <10.
t-1,2-Dichicroethene E ‘Bromoform ... . . . <10.
Ehlomlorm A T 4.1.2.2-Tetrachloroethane <1,
_ iiminn anaan s L L - — e -
1,2-Dichioroethane E.- Tetrachioroethene _
- i i’ Al v ) e — . .
1 1.1-Trichloroethane om0 + - 1 Toluene
- - T EE————
Carbon tetrachioride E Chlorobsnzene e
: ; R Sttt M ) it
A st -
e Ethylbenzene \L’
v — - PR . ¥ -
E. Xylenes . s 2. i

Mathedology: Federal Regisier—40 CFR. Pant 136, October 26, 1984

Comments:
SURROGATE RECOVERIES:
Bromochloromethane a 95%
2-Bromo-1-chloropropane = 90%
Trifluorotoluene = 91%

QBG Laboratorias. inc.
Box 454271304 Buckiey Rd./Syracuse. NY/13221/(315) 457-1494

Authorized:

D-w__..&ugus:—-zs-,—w-u———



| ~_ Purgeable
= Priority Pollutants

CLIENT REJCHOLD CHEMICAL __JOB NO. 3208.001.517
pescripTion __BTL Resins GM - §

SAMPLE NO. —_D9490  pate coLtecTeED 8-6-87 _paTeRecD._ 2-8-87 DATE ANALYZED __8-12-87

t-1,3-Dichloropropens <{1l.

Bromomethans

Chiorosthane |
M sne chioride = -
1.1-Dichioroethene : i
@?imm ', - . o 2-Chlcroethyivinyi ether <10.
t-1.2-Dichioroethens - E Bromoform ,‘ SIS ; =

Qe e A= 1,1,2.2-Tetrachloroethane <.

1.2-Dichloroethane

sl - e o e S Y " .
Bl by 1= A N USUT [l pr ey EL e B
LS ) C A ; g}

Carbon tetrachioride
- — =
i BrOMOdICAOMOMBINANS P08t = cimn o e #9070

1.2-Dichioropropane

Methodology: Federal Register—40 CFR, Part 136, October 26, 1984

Cammenits:
SURROGATE RECOVERIES:
Bromochloromethane = 87%
2-Bromo-l-chloropropane = 76%
Trifluorotoluene a 96%

svonsee_ ALY (S

OBG Laboratones, inc. 1087

Box 4942/1304 Buckiey Rd./Syracuse, NY/13221/(315) 457-1494 Date: August 25



Purgeable

LABORATORIES, INC. y
CLIENT REICHOLD CHEMICAL JOB NO. 3208.001.517
pescripTion _BTL Resins GM - §
sAMPLE NO. __D9489  natecowlecten___ 8-6-87 paterecp._8-8-87  parve anaLyzep _ 8-14-87
ppb
t-1,3-Dichioropropene

<100.
. —p—

== e

_“Mathyiene chionde
Susttmmi.

P Ry
¥ L "

1,1.2-Trichioroethans

. 9l " - —3 o - "'_'f?"'i -
1,1-Dichiorosthene . €-1,3-Dichioropropene
T 1.1-Dichioroethane - " i é-ChIt;:oe!h ivinyi ether - )
R oo 1 2 e, L oTiCTOSTYITY <1000.
1-1.2-Dichioroethene Efomo‘m _'f. BEREIE T Jﬂ__r<1°°o;;.-
. \ 1.1.2.2-Tetrachioroethane <100.
1,2-Dichioroethane E;E&TOMQ-M <100 j
L TP R T - A * .
E;;‘J.‘l-‘l'dchlomeﬂ'll_rn.-. 5 Toluene
Carbon tetrachloride E " Chiorobenzens

-

1.2-Dichioropropane

g

Ethyibenzene

Methodology: Federal Registar—40 CFR, Pan 136, October 26, 1384

Comments:

SURROGATE RECOVERIES:

Bromochloromethane = 102%
2-Bromo-1-chloropropane = 86%
Trifluorotoluene = 92%

OBG Laboratories, inc.
Box 4942/1304 Buckley Ad./Syracuse, NY/13221/(315) 457-1494

(2P A~

Authorized:

Date:




Purgeable
————— Priority Pollutants

LABORATORIES, INC.

cuENT__ REICHOLD CHEMICAL JomNo. _ 3208.001.517
DESCRIPTION BTL Resins OBG - 1

sAMPLE NO. 09488  naTE COLLECTED 8-6-87  pATE RecD._ 3-8-87 DATE ANALYZED _ 8-12-87

Ppb ppb
Chloromethane - . ... <1, t-1,3-Dichloropropens <1.
Bromomethana Eﬂm et e T e 5 o L

Sy R

L Benzene 3.
Chioroethane E- Cibromochioromethane -~ .~ <1,
o = ——————— - e e :
Lmthvlem chioride . . R . 1,1,2-Trichioroethans <l.
1.1-Dichioroethense E;::l'.a—Dichlor'opmpemr“ n - . .
. J e S S S S SRS S ——— P L iiamarer o L SEREEA
r 1,1-Dichioroethane 2-Chloroethylivinyi ether <10.
S, - e i . e . m— 4 dm———t - e v e - - e - Emm- - = -
t-1,2-Dichloroethene E: 8romotorm 3 <10.
_ Chloroform  ~ 1,1,2.2-Tetrachioroethane <l.
[T - PRSP S Y R . e eemes —
t,2-Dichioroethane E:etncnloroemme . 4.
[, Trichioroethane 1T T T T Toluene <1.
Carbon tetrachioride E Chiorobenzene . . .
C —— - N R i it i it et 3 et R
. Bromodichloromethane . 1 Ethylbenzens <l.
1,2-Dichioropropane T Xyle R B :
i P N E;§Wmun e 2 -

Msthodoiogy: Federal Register—40 CFR, Part 136. October 26. 1984

Comments:
SURROGATE RECOVERIES:
Bromochloromethane = 95%
2-Bromo-1l-chloropropane = 98%
Trifluorotoluene = 93% ’

Auhoﬂm:._é w : l 7
OBG Laboratories. in¢.

Box 494271304 Buckiey Rd./Syracuse. NY/13221/(315) 4571494 Dste: Aungust 25 1987




‘ Purgeable

=== Priority Pollutants
LABORATORIES, INC.
CLIENT____REICHOLD CHEMICAL _ JoBNo. __3208.001.517

DESCRIPTION BTL Resins OBG - 2

SAMPLE NO. ____D9487 _ DATE COLLECTED 8-6-87  paATERECD._ 8-8-87  DaATEANALYZED __8-12-87

t-1,.3-Dichloropropene

Bromomethane

Trichiorpethens .,
Vinylchlonide - :%_ . - ,o° - . .} Benzene
. R e
Chioroethane ﬁlbrmnochlommmmv o
> Methylenechloride ~~ "~ -~ | B 1.1,2-Trichioroethane
1,1-Dichlorcethene *¢-1.3-Dichioropropens _ o
* 1,1-Dichioroethane ) 2-Chioroethylvinyl ether <10.
1-1.2-Dichiorcethene E Bromotorm . .. <10.
E:Z'Chwmf S SR - T 1,1,2.2-Tetrachloroethane <1.
1,2-Dichioroethane E " Tetrachioroethens T . o
i — oy — e i b il RS- Al
E"l.‘l.!-‘l’dchloroeﬂtlmw TR T ' Toluene <1.
Carbon tetrachioride )
Bry lon Ethyibenzens <1.
1.2-Dichioropropane -* s e

Methodology: Federal Register—40 CFR, Part 136, October 26, 1984
Comments:

SURROGATE RECOVERIES:
Bromochloromethane = 96%

2-Bromo=-1l-chloropropane = 95%
Trifluorotoluene = 96%

08G Laboratories, Inc.
Box 4942/ 1304 Buckiey Rd./Syracuse, NY/13221/(315) 4571494

e Y e D



~_ Purgeable
= Priority Pollutants

CLIENT REICHOLD CHEMICAL __JOB NO. 2208.001.517
DESCRIPTION BTL Resins - 0BG - 3

SAMPLENO. __D9486  pavecotLecTen__8-6-87 patenreco._ 8-8-87 DATE ANALYZED __8-12-87

Bromomethane

!iny'mm ‘ ) [ R

Chloroethans

E'Metny!m chionde | i
SRR

il et

1.1-Dichiorosthene - =1 S—Dichloropro ’ o
E -ch_lllorocthlno ) 2-Chicroethyivinyl ether <10.
t-1,2-Dichioroethene B E Bromotorm G <1 N -
B e ool 1] — . g« BT R o e i i . -
E_ Chlorotorm - P o 1. 1 .2.2-Tetrachioroethane <1.
SRR et Tkt B
1,2-Dichtorpethane E‘-_'Tmmmmum . e T )

E:‘l 1.1-Tdchlom ,..._”..1.._...... "7 Toluene

Carbon tetrachlonde

I Bromodichloromethane ..

Ethyibenzene

1.2-Dichioropropane PN ’

Methodology: Federal Register—40 CFR, Part 136, October 26, 19684
Commaents:
SURROGATE RECOVERIES:
Bromochloromethane = 103%

2-Bromo-l-chloropropane = 94%

Trifluorotoluene = 102%

Authorized: W
QOBG Laboratories. Inc.

Bax 4942/ 1304 Buckley Rd./Syracuse, NY/13221/(315) 4571494 Date: August 25, 1987




Purgeable

——— Priority Pollutants

LABORATORIES, INC.

cuient___ REICHOLD CHEMICAL JOB NO. 3208.001.517

DESCRIPTION BTL Resins - OBG - 4

SAMPLE NO. __D.gﬁ.&.s__DATE COLLECTED 8-6-87 DATE RECTD. 8-8-87 DATE ANALYZED 8-12-87
ppb

t-1,3-Dichtoropropene <10.

Chloroethane

E‘.‘"‘Y‘m chioride ) N e 1.1.2-Trichloroethans
: - p— . o e e
1.1-Dichioroethene 1 .&D‘Chlomm”n. ’ .
Ei‘ -chhl_‘mu‘ ethane _ o 2-Chioroethyivinyi ether <100.
-1.2-Dichlorostnene fiBromotom T G
E—— — - o br 3
Chlaroform -~ = . - - 1,1.2.2-Tetrachioroethane <10.
1,2-Dichloroethane El'etnchloromhm " <10,
o L e - . e b e o --
Elﬂ 1-Trichioroethane - - Toluene <10.
Carbon tetrachtoride E;éhmm -
I
mm% 4. Ethylbenzene

1,2-Dichioropropane

VR £

Methodology: Federal Register—40 CFR, Part 136, October 26, 1984

Comments:
SURROGATE RECOVERIES:
Bromochloromethane = 100%
2-Bromo-1-chloropropane = 99%
Trifluorotoluene = 103%

0BG Laboratories, inc.
F oo moaremng Byoeiiony Ad JSwracuse, NY/13221/(315) 457-1494

o AT 22—

Authorixed:

Oste: August 25, 1987




LABORATORIES, INC.
CHAIN OF CUSTGDY RECCRO fage '/1
SURVEY SAMPLERS: :senemrer
Ec:c)l'ﬂa 4 Cl'lﬁfh:cé.[ {Z/\Megl,ﬂ %gw
mol g TYPR -
o SIANGN LGCATION 0AfE e c‘::‘.'m“ - _ Sy el o anasyeny
, Cron
sge-a |fadever Mass,  [BloleNzieo] |~ |2-49mY 4a1, oz _ =3
- d [ vl ) o] b- a+. | 4203
G-3 « bzme]l ||| e o, b0z
ke 3 y ‘" v | ‘ !1 ey | 420 2
et « lizaq je| ] 2=l ot woz
Re-T * “ _ v'! |;- a1. 4293
‘ 3-1 e 100 lw 1 !2.44-.:\ Lo, (P
K - A P TV v | !l -4T 424, 3
L meq . L3s | v l !z-%-\' bol, (oZ
Py _ ] - | llear | 4203
Gﬁ-e \ I 1220 v ! k-d“‘h\‘ Gd‘ ! w-"'
M-g \J ‘. ‘e /[ |]--—df 420, 3
Relinguished BY: (Sipmmaree Racnived by: (Siumemrer DatafTime
' l
delinquished by: (S Recaived by: (S Dctc('ﬁm-
lalinquished Dy (S Reczived by: (Sipmen __Puu(?unc
lelinquisnad by: (Siwmemw Racaived By Mapiie Laborctery for Heid Dcti(ﬁmc
AnOly$iss Sipmenwel
Jispatchied BY: (Siverw Cate/Time | Recwived ior La'aarut?ry By: Cati ime
(Do Yokl 15000

Viesnod. ot Shipmenr:

' l

QEG Labararories. Inc. _
) Box 4942 / 1304 Buckiey Road / Syracuse. New York 13221 /(315) 457-1494
- Oakdale Medical Building / 700 Harry L. Drive / Jonnson City, New York 13780




LABORATORIES, INC.
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SECTION 1 - INTRODUCTION

1.01 DBackground

The property at 77 Lowell Junction Road was sold by Reichhold
Chemicals, Inc. to BTL, Inc. in the last quarter of 1986. Reichhold has

agreed to continue the investigation of an oid landfill area on the eastern side
of the plant shown on Figure 1. o

An initial site investigation was completed by Geraghty & Miller, Ine. in
Februarv 1987. A total of five (5) ground water momtormg wells (numbered
CGM-8 through GM-12) were installed in the.w—ater table at the landﬁll and_in
the immediate area around the landfill. The report concluded that ground
water flows eastward from the landfill and analysis of the ground water at_t-ge
landfill indicated lhe _presence of voletile organics. The principsal
contaminants were benzene toluene xylenes and ethvlbenzene.

o -y

Additional site investigations were completed by O'Brien & Gere in
August, 1987. TFive (5) ground water. monitoring wells (numbered OBG-1
through OBG-5) were installed. Monitoring well OBG-5 was installed
upgradient of the landfill and the other four monitoring wells were installed

on the east side of the railroad tracks, and downgradient of the landfill, as

shown on Figure 2. The headspace in soil samples were analvzed in the field
for volatile organics using a portable gas chromatograph. Ground water
samples were collected from monitoring wells GM-8 through GM-12 and at
OBG-1 through OBG-5 and analyzed for volatile aromatics, volatile
hydrocarbons and phenois.

Resuits of the August, 1987 investigation determined that compounds
identified in the ground water beneath the landfill were detected in
downgradient monitoring well OBG-4. The principal constituents beneath the

landfill were benzene. toluene, ethylbenzene, and xvlenes. Concentrations

were 4,800, 4, 300 12,000 and 54 000 ppb. respectwely Concentrations for

the same constituents, except toluene, Tat well OBG-4 were 15,160 and 2,300
ppb. Chlorobenzene was also found at 29 ppb. Trace concentrations of

R002 1
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xvienes and chlorobenzenes were detected in wells OBG-1, OBG-2 and OBG-3
at 1 to 2 opb and 5 to 14 ppb, respectivelv. A trace concentration of
benzene was detected in OBG-1 at 3 pph., Phenols were detected in wells
OBG-1 through OBG-4 at concentrations of 9 to 37 ppb. The material
detected within the landfill did not appear to be a fuel oil or gasoline
products. Testing of upgradient wells OBG-5 and GM-8 confirmed that there
does not appear to be a source upgradient of the landfill, The report also
concluded that while the migration of dissolved constituents away from the
landfill in the northeasterly direction is limited, there appeared to be =a

potential for migration of ground water and contaminants from the landfill in
the easteriv direction,.

1.02 Scope of Work

Based on this effort, it was determined that additional investigations
were required east of the landfill to provide the necessary information

for the evaluation of remedial alternatives. The scope of work for this
investigation consisted of the following tasks:

1. Install three (3) additional ground water monitoring wells to the
east of the landfill area (OBG 6, 7, and 8).

2. Survev the elevations of the additional wells and measure ground
wdter levels in the new wells and existing wells GM-8 to GM-12 and
OBG-1 to OBG-4 to characterize the ground water table and
direction of ground water flow.

3. Sample the new wells and the existing downgradient wells OBG-1 to
OBG-4 and analvze the ground water by EPA Method 601/602 for
volatile organics and EPA Method 420.3 for phenols. One matrix
spike, one matrix snike duplicate and one trip blank was analvzed
for auality assurance on the data.

4. Conduct in-situ hydrsulic conductivity tests in all of the OBG

monitoring wells east of the railroad tracks to characterize the

R002
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conductivity of the soils for input on preliminarv evaluation of
ground water collection alternatives,

Review regulatory standards and rriteria for compounds detected in
ground water at the site.

Inspect the existing permits and facilities at the plant for treatment
and discharge of plant process water and pumoped ground water
from the lagoon area north of the Shawsheen River. On the basis
of information collected at the plant, evaluate the potential for
utilizing the existing svstems for treatment of sround water from
the landfill area and either using or amending the waste water
discharge permit to the Greater Lawrence Sanitarv District svstem.

Develop a preliminary remedial action plan encompassing an
assessment of alternative methods for controlling contamination at
the landfill area. The assessment was to consider the technical
feasibility of implementing various remedial actions, relative to
control of anv environmental risk at the site, Technologies to be
developed will include at least the following:

- Ground water collection and treatment;
- Containment;
- ' Innovative trestment;

- And no action,

Preliminarv construction cost estimates were prepared for
alternatives considered most technically feasible - from the
engineering feasibility evaluation. The plan would also outline what
work or testing would be necessary to develop a final design of the
remediation svstems.
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SECTION 2 - ADDITIONAL INVESTIGATIONS AND SITE HYDROGECLGGY

2,01 General

The monitoring well installation work for this investigation was performed
on October 22 and 23, 1987 by Soil Exploration Corp. of Leominster, MA
under the supervision of an O'Brien and Gere hydrogeclogist. Well sampling
was performed on October 30, 1987. Monitoring wells OBG-4 and OBG-8 were

also resampled on December 2, 13987. Access to the site was obtained through
Reichhold Chemicals.

2.02 Soil Borings

Three (3) borings for monitoring well installations were installed using
hollow-stem augers with split-spoon sampling (ASTM Method D-1586). Split
spoon samples were collected every two or three feet until a glacial till unit
was encountered at about 18 to 23 feet, which represented a unit of lower
permeability than the sand above. Split-spoon sampling equipment was
revised with water between samples. Boring locations are identified on
Figure 2. Soil Boring Logs are attached in Appendix A.

Soil samples were tested with a Photovac TIP 2 portable photoionization
detector for organic vapor content to identifv parti'cular contaminant migration
zones, if any. Photoionizer readings in borings OBG 6 and 7 were trace to
non-detectable throughout the boring. Trace readings may have been due to
moisture interferences. Photoionizer readings of 12 and 3 were found in the
soil samples at the upper and lower portions of OBG-8. Odors were also
present in a sand sample of top of till in OBG-8.

2.03 Monitoring well Installations

Ground water monitoring wells were installed within boreholes to obtain

measurements of ground water elevations and collect samples of ground water
for chemical analysis.
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. Monitoring wells were installed using ten foot sections of 2-inch PVC well
screen with 0.010 inch slots and solid 2-inch PVC riser. Naturallv occurring
medium grained sand was zallowed to collapse around the well screen. The
wells screened the entire saturated thickness of the sand unit which is
believed to be continuous between all weils., Well depths ranged from 20-23
feet deep, and the water table occurred about 4-6 feet below grade. A well
installation summary is included as Table 1.

A. Well Development:

Following installation, all new wells were developed by a
centrifugal pump until relatively sediment free water was observed
at the discharge. Substained dicharge rates observed during
development ranged from less than 1 GPM at OBG-7 to 1 GPM at
OBG-6 and 4-5 GPM at OBG-8., Discharge water from OBG-8
contained no visuaily apparent free phase liquids.

B. Decontamination:

The pump and discharpe hose was cleaned in between wells by
flushing with a dilute mixture of trisodium photphate (TSP) and
control water and rinsing with water. Similarly, all soil and ground
water sampling equipment was cleaned in the same manner between
sampling events. Hollow stem augers and other associated drilling
equipment was cleaned at the facility by use of a high pressure
steam cleaner,

C. Surveving

Following installation of protective casings around the well
risers, a land survev was conducted to establish the horizontal
location and vertical elevation of the new welils reiative to an
existing well (OBG-1). Well casing elevations were calculated to be
the following:

RO02 3
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Ground Protective

Surface (ft) Casing (ft)
OBG-6 78.18 79.48
OBG-T 74,18 75.48
OBG-8 78.14 79.44

D. Hydraulic Conductivity Testing

In-situ hvdraulic conductivity tests were performed on the
newly installed wells in a similar manner to those performed on OBG
wells 1 through 5. The wells were pumped for a short period of
time to create a difference in hydraulic head bewteen the well and
the aquifer. The response of the aquifer to this change was then

. measured over time with a ground water depth probe, The
resultant in-situ hvdraulic conductivity field logs are shown in
Appendix B. The values of hvdraulic conductivity (k) were found

to be:
OBG-1 3.5 x 1070 cm/sec
OBG-2 1.0 x 10”9 em/sec
OBG-3 1.3 x 107° em/sec
OBG-4 6.2 x 10™° cm/sec
OBG-4 2.1 x 1074 cm/sec
OBG-T 1.04 x 1074 em/sec
OBG-8 5.6 x 10”4 cm/sec

2.04 Ground Water Sampling

Ground water monitoring wells OBG-1 through OBG-4 and OBG-6 through
OBG-8 were sampled on October 30, 1987. Ground water monitoring wells
OBG-4 and OBG-8 were resampled on December 2, 1987, Well sampling

protocols for purging the well prior to sampling, sample preservation, and
chain of custodv records were followed.

R002 6
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A. Ground Water Elevation Monitoring

Ground water elevations were collected from OBG wells prior to
sampling to provide data for developing ground water flow maps in
the overburden. Ground water elevations measured on October 30
are shown on Table 2. The ground water elevations previously
measured on August 6; 1987 are also shown for reference. The
ground water table for both of these dates is shown on Figure 3.

B. Ground Water Analysis

Seven (7) ground water samples _taken on_October 30 were

analyzed for volatile organics (EPA Methods 601/602) and phenols
(EPA Method 420.3). Monitoring wells OBG-4 and OBG-8 were also

resampled on December 2, 1987 and analyzed for volatile organics to

T —

verify the October 30 res_ulfs. Original laboratory report forms and
chain of custody forms are included in Appendix C.

in Table 3. Principal contaminants in the _lan@fill (from August 6
samples of GM-9%, GM-10 and GM-11) were bepzeng‘.r____g:ggl_e_x_xg,_

ethylbenzene and xylenes. The concentrations of volatile organics
in the October 30 Eéﬁnslés from monitoring wells OB-1 through
OBG-4 (north of the railroad tracks) were less than the
concentrations noted on August § as shown on Figure 4. Most
notably, the volatile organics were not detectable in well OBG-4
versus g total VOC concentration of 2604 ppb on August 6,

In the new monitoring wells further to the east, volatile
organics were not detectable in wells OBG-6 and OBG-7. A total
VOC concentration of 943 ppb was noted in well OBG-8, the
‘principal contaminant being xvlene at 850 ppb. The December 2
test results showed lower concentrations (total VOC of 316 ppb with
Xxylene at 280 ppb). Concentrations within the landfill are generally
one or twe orders of magnitude greater than in the downgradient
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area, The approximate boundarv of the contaminant plume as
designated by total VOC concentrations is shown in Figure 2.

Phenols concentrations detected in the downgradient wells
ranged from 6 ppb to 100 ppb on October 30 versus 9 to 37 ppb on
August 6. The concentrations are also orders of magnitude less
than those measured in the landfill (up to 14,500 ppb).

C. Quality Assurance/Quality Controil

Quality assurance/control analyses were performed along with
ground water analyses to provide control of analytical resuits.
Reports of QA/QC results including analyses of a field trip blank,

and duplicate analyses are included in appendix C along with
laboratory results.

2.05 Site Hydrogeologic Characterization

Information obtained from the supplemental well installation program
enabled a fairly detailed evaluation of the geologv, occurence and movement of
ground water in the area of investigation. The following subsections describe
the types of soils encountered, their extent, and resuitant movement of
ground water and any associated contaminants. From this, a detailed

evaluation of the technical feasibility of remedial options is presented in later
sections.

A. Site Geology

Resuits of test borings indicate that an apparently continuous
layer of coarse toc medium sand with trace gravel and silt occurs.
across the site to_a depth of 18 to 23 overlying a denser glacial till

unit. The glacial till consists of coarse to fine sand dispersed in a
matrix of silt with some gravel fragments. The test borings
penetrated into the upper portion of this unit and in some

instances, a refusal was otained indicating the possibility of
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bedrock occuring not too far below the top of the glacial till. The
sand unit was found to he thicker to the east in borings OBG6-7
(19-23 feet) compared to 15-17 feet at OBG-1, 2, 3 and 13 feet at

OBG-5. The sand unit also becomes more gravelly and cobbly
toward the southwest (GM-12),

A deposit of fill was found to overlay the sand unit in the
area of the landfill and railroad track, (see hydrogeologic cross-
section, Figure 3). Apparently, fill consisting of re-worked natural
soils_was placed in a_formerly existing topographic swale located
bg_r;_ea_t.h_ the landfill and railroad track. The landfill mater'i;l”;v:s
then pilaced on this filled land.

Information from auger refusals indicate that the top of the
local hedrock appears to slope gentlv to the north toward the
Shawsheen River with a small saddle located just north of the
railroad tracks. The extent of the depression east and west
currently is not known since most wells were not taken to rock.

Ground Water Flow Conditions

Ground water occurs in the sand unit about ? to 14 feet below
ground surface and is closest to the surface in the topographic
swale located just north of the railroad tracks. The fluctuation of
the water table from readings taken in August and October 1987
was about 1 to 2 feet., The water table in both periods was 1-3
feet below the base of the landfill.

During both periods, as is shown on the ground water flow
map (Figure 2), the ground water flow direction is to the northeast

and toward the Shawsheen River.

The hydraulic conductivity (K) of the sand unit as determined
by in-situ tests ranged around 5.75 x 10”5 em/seec in OBG wells
northeast of the railroad tracks and about 4 x 10 ° cm/sec in GM
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wells located southwest of the tracks. As mentioned, the higher K
value southwest of the tracks corresponds to more gravelvy soils in
this areasa,

The average linear velocity (Vs) was calculated for ground
water flow rates both northeast and southwest of the tracks. A
value of .013 ft/dav was caliculated north_eisr';tm a:c_lr .4 ft/day
southwest of the tracks. Given that the conteimmemt front has
migrated about 225 feet northeast of the landfill, the calculated time
(t) for contaminant migration using the K value northeast of the
tracks is about 30 vears. This value assumes no contaminant
retardation via adsorption, ete., but seems realistic for preliminary

flow modeling discussed in Section 3.06.
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SECTION 3 - PRELIMINARY REMEDIAL ACTICN PLAN

3.01 General

This section of the report presents a preliminary assessment of
alternative remedial action methods for controlling contamination at the landfill
area. Regulatory standards and criteria for compounds detected in ground
water at the site are presented. The existing treatment f{acilities and
discharge permit at the plant is evaluated to formulate ground water treatment
options. Finallv, remedial action technologies are identified and screened;
and feasible remedial action alternatives are identified and developed.

3.02 Review of Regulatory Standards and Criteria

Regulatory standards and criteria were reviewed to determine the criteria
to be used as a basis for establishing the acceptability of an alternative
relative to the control of environmental risk. ' Section 40.547 (a) (b) of the
proposed Massachusetts Contingency Plan states that

"A permanent solution is sought for all disposal sites
which, at a minimum, ensures attainment of a level of
control of each identified substance of concern at the
disposal site or in the surrounding environment such that
no such substance of concern will present a significant or
otherwise unacceptable risk of damage to health, safety,
public welfare, or to the environment during any
foreseable period of time.

Where feasible, a permanent remedial action shall also
reduce the level of oil or hazardous materials to a level
that would exist in the absence of the disposal site."

Table 4 presents the compounds found in the ground water and the

standard or criterion for each compound proposed to be used as the objective

for clean-up of the site. The final maximum contaminant levels (MCL‘s)' for
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vinvl chloride, trichlorethane and benzene will become effective and part of
the National Primary Drinking Water Standards on December 31, 1988.
Proposed MCL's (Federal Register, November 13, 1985, pp 47021-2) are shown
for t1,2 Dichloroethene, toulene and xvlenes. The remaining compounds use
EPA drinking water health advisory criteria as presented in the USEPA
Superfund Public Health Evaluation Manual (EPA/540/1-86/060).

3.03 Ground Water Discharge Options

The current monitoring requirements and discharge limits for the BTL
Specialty Resin plant wastewater discharge to the Greater Lawrence Sanitarv
District (GLSD) sewer was reviewed at the plant on December 4 to evaluate

the possible discharge of ground water from the landfill area into the plant
seweT svstem,

Current Waste Water Discharge

Plant wastewaters and_ stormwater ‘runoff are currentlv collected in

e ri—————— et

an equalization basin and_discharged through a lift station to the GLSD

B v e e Rt

svstem wzthout further treatment. The effluent is monitored monthly for-
COD Phenol TS and TSS. In addition there is semi-annual testing for
pH, Oil & Grease, and BOD5. For September 1987, the following values

were noted:

Phenol - 82 mg/l

cOon - 3605 mg/l

Flow - 6.7 Million Gallons

According to BTL, roughly 1.2 million gallons of the monthly

discharge was ground water i’;maawal system associated with
the surface impoundments situated on the far side of the Shawsheen
River. Phenol concentration in_ the ground water dlscharge wgi_l_l_ 1
ppm. A BODS5 value of 2,200 mg/l for the discharge was mentioned as
typical.

RO02 12
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The discharge permit allows an average monthly flow of 101,000
GPD. There is a surcharge of $1,500/month for each million gallons of
flow above the allowed average., A surcharge is also made for BOD in
excess of the GLSD limit of 250 mg/l.

Impact of OCPSF Regulations

Final regulations (52FR52522) were promulgated for the Clean Water
Act in the Organic Chemicals, Plastics and Synthetic Fibers Pretreatment
Category in November, 1987. The products manufactured at_the BTL.
facility fall into the.SIC 2821 category which includes thermosetting and
thermoplastic resins. Waste waters from plants in this SIC category are
regulated under 40 CFR Part 414 Subparts D and E. All existing
sources must meet pretreatment standards by November 5, 1990. The

regulations include a mass discharge restriction based on the amount of
"process wastewater flow."

Our analvsis was limited to evaluation of the addition of ground
water from the landfill area to the plant wastewater discharge: we are
not evaluating the compliance status of the BTL operations. Regulated
compounds under OCPSF found in ground water at the landfill included:

Max. Detected OCPSF PSES Std. (ug/l)
near or within

Compound Landfill (ug/l) Monthlv Aveg. Max Dav
Vinvi Chloride 3 97 172
t-1,2 Dichloroethene 6 25 66
Chloroform 9800 111 225
t-1,2 Dichloroethane 1 180 574
1,2 Dichloropropane 18 196 794
Trichloroethene ) 26 69
Benzene 4800 57 134
Toluene 4300 28 74
Chlorobenzene 29 142 380
Ethylbenzene 12,000 142 380
Phenol 14,000 19 47

We contacted Mr. Elwood Forsht of the EPA regarding the consideration

of ground water as a "process wastewater" regulated under the OCPSF

RO02

13



| Ll

category.

3208.006
02788

Mr. Forsht said that the pretreatment standards are for process

wastewaters only and do not include contaminated ground water.

Based upon the information aveailable at this time, the options for ground

water discharge are as follows:

R00O2

Separate pretreatment system (activated carbon or air stripping)
and discharge to the GLSD sewer system. Costs would include the
pretreatment system and a discharge line to the GLSD sewer. An
additional sewer discharge permit would be required. Monitoring of
the ground water discharge will be required to demonstrate
compliance with the permit, The separate discharge of ground

water would not be regulated under the pretreatment categorical
standards.

Discharge to the existing plant process wastewater line to the
equalization basin. The estimated ground water discharge is 5 to
40 gpm. It is anticipated that the contaminants in the ground
water will not have a significant impact on the combined effluent
waste stream due to the low flows (5 to 40 gpm vs. 155 gpm total
effluent to the sewer) and the probable dilution of the static
contaminant levels in the ground water by pumping. The GLSD

sewer discharge permit should be modified to include the additional
flow.

BTL will have to pretreat the process wastewater flow to comply
with categorical pretreatment standards by November 5, 1990, The
impact of the contaminated ground water flow should be evaluated at
that time and a separate ground water treatment system
implemented, if required.

Separate pretreatment system and discharge to the Shawsheen
River. Costs would include the pretreatment svstem and a
discharge line to the river. A SPDES permit would be required
under Massachusetts regulation 314 CMR 3. Treatment would most

14
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likelv he required for a water qualitv based effluent limitation for a
clagss B waterwav. The implementation of this option would be more
difficult and take longer due to the permit process.

It appears that Option 2, discharge to the plant process wastewater
Hne, is the most feasible and least costly option; however, a final
decision should not be made until the pumped ground water can be
characterized. Analvsis of ground water from a test recovery well
is discussed in Section 4.02,

3.04 ldentification of Potential Remedial Action Methods

The remedial action selection process presented in the EPA Handbook,
Remedial Action at Waste Disposal Sites (EPA/625/6-85/006) was used in the

identification, screening and evaluation of remedial action aiternatives.

Site investigation data was used to identifv site problems which were
then compared to categories of remedial technologies to determine which
technologies were applicable as follows:

Site Problem Remedial Technology Categorv(s)
Leachate migrating Ground water Controls, In-Situ
verticallv or horizontally Treatment

Precipita'tion infiltrating | Surface Water Controls, Ground water
into site to form leachate Controis

Contaminated Ground water Waste and Soil Excavation and

and Soils Removal, In-Situ Treatment

3.05 Screening of Remedial Action Methods

The next step in the remedial action selection process is to identify and
screen potentially applicable remedial action methods from the selected general
remedial technology categories. Technologies were eliminated that may prove
difficult to implement, rely or unproven or inapplicable technologies or may
not achieve the remedial objectives within a reasonable time period. This
screening process focuses on eliminating those technologies that have severe
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limitations for the given set of waste and site-specific conditions. The
remedial action methods, hrief description of use and whether or not the
remedial action i{s applicable are shown as follows:

R002

1.

Surface Water Controi:

A, Capping
- To reduct the rainfall percolation through the landfill and
effectively isolate (contain) the contaminants and eliminate

a hydraulic mechanism for additional transport to the
ground water,

B. Floating Covers
- Not applicable to site.

C. Grading
- Management of surface water infiltration.

- Used in conjunction with capping.

D. Revegetation

- Used with capping if a soil cap is used.

E. Surface Water Diversion and Collection

- Use in conjunction with capping.
Ground water Controis

A. Ground water pumping

- Used to contain and remove contaminant plume,

B. Subsurface drains (interceptor trench)

- Used to contzin and remove contaminant plume

16
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Subsurface barriers (slurry walls)

- Used to contain horizontal migration of ground water.

- Not applicable to the site since the existing data indicates
that the landfill constituents remain 1 to 3 feet above the
water table (August, October 1987)

Excavation and On-site or Off-site Disposal

Excavation and On-site Land Disposal

-~ Must construct secure on-site disposal facility and obtain
license for hazardous waste disposal facility under RCRA
(40 CFR Part 264).

- Ground water monitoring, leachate collection required.

- Eliminate from further consideration due to high cost and
difficulty of implementation.

Excavation and Off-Site Disposal

- Permanent solution for source control.

- Contaminated ground water migration must still be
addressed.

- Evaluate further for cost and implementation feasibility.

In-Situ Treatment (in place treatment of unsaturated soils).

— -"__

Bioreclamation - use of micro-organisms in the soil to degrade
contaminants bv promoting favorable conditions through
injection of nutrients into the soil.

- Three of the major contaminants found in ‘the landfill
(xylene, ethylbenzene and chloroform} are relatively
undegradable by aerobic bacteria.

- Eliminate from further consideration.

Chemical Treatment - use of oxidizing/reducing agents to
chemically degrade (detoxify) contaminants or the use of
flushing agents to mobilize contaminants for extraction (soil
flushing).

17
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Technology is in conceptual or development stage and has
not been fullv demonstrated {or hazardous waste
remediation.

Unfavorable bv-products may be formed.

C. Physical Methods

In-situ heating, ground freezing, and vitrification
methods are in the early stages of development and
detailed information is not available.

In-situ air stripping (soil venting) relies on the
characteristics of the contaminant to volatize into the air
available in the void spaces within the subsurface soil
matrix. This technology appears tc be applicable to the
site and will be developed further.

3.06 Development of Remedial Action Alternatives

Remedial action methods which have passed the initial screening process

ecan now be combined to form overall remedial action alternatives. These

alternatives represent a workable number of options that appear to adequateiy
address the site problems and are as follows:

R0O02

No Action - This alternative would allow the contaminants in the
landfill to be transported to the ground water by percolation
through the landfill. The contaminated ground water plume would
continue to migrate to the east and eventually have a potential
impact on the Shawsheen River and the parcels to the east which
are undeveloped, but may be developed in the future:. The No
Action alternative is not likely to be acceptable to the DEQE if
economically feasible remedial actions are available.

Excavation and removal and off-site disposal of contaminated soil

off-site together with ground water collection and treatment.

18
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3. Capping of landfill and ground water collection and treatment,
4. In-situ air stripping of soils and ground water collection and
treatment.

Table 5 classifies the remedial action alternatives by the tvpe of control
{contaminant source vs. ground water migration) and type of solution
(temporary vs. permanent). Alternatives 2, 3 and 4 all address ground
water migration contrel since any viable alternative should address
contginment or treatment of the contaminent plume. Alternatives 2 and 4
would likely be considered permanent solutions since these alternatives include
reduction or mitigation of the source. The following discussion further
develops Alternatives 2, 3 and 4 so that a preliminary remedial action
aiternative can be recommended.

Alternative 2 - Excavation and Removal and Off-Site Disposal

This alternative would involve the excavation of the landfill contents
and disposal of the contaminated soil at a secure landfill which is
licensed under RCRA Part B. Ground water collection and treatment
would also be included in Alternative 2.

It is estimated that the landfill (150 feet long by 100 feet wide by
an average depth of 5 feet) contains about 75,000 cubic feet of :
contaminated soils (2,800 cubic yards). At the present time, there are?
no RCRA Part B licensed disposal facilities in the Commonwealth. The:!:
estimated cost for excavation and disposal is $500 to $600 per cubic yard_l
or $1.4 million to $1.68 million for the landfill contents. Total costs t'm'\l
Alternative 2, including ground water collection and treatment is $1.45 to:
1.80 milion as shown on Table §. L

The advantages of this aiternative is that it would provide the
shortest time frame for removal of the source and minimize future ground
water monitoring, collection and treatment time. Besides the major
disadvantage of cost, other disadvantages include possible release of

ROO2 19
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volatile halogenated organics (VHOs) into the air, the safety of workers
involved in the excavation and the possible requirements for

pretreatment of the soil which mav be required for off-site transport
(e.g., moisture content),

Alternative 3 - Capping of Landfill and Ground water Collection and
Treatment

Landfill Capping

The capping of the existing landfill from a technical standpoint is
considered to be a particularly effective component to on-site
remediation. Existing data indicates that the landfill constituents remain .
1 to 3 feet above the water table (August, October 1987) although this
needs to be verified by additional data. Since the landfill is currently
covered only bv a thin veneeer of native sandy socils, from a
hvdrogeologic standpoint, it is logical to assume that a certain portion of
rainfall percolates through the cover into fill material. Contaminants

——— e

identified in the landfill are most likely transported to the local water

table by a percolating precipitation. Proper capping and grading of the
landfill would rediice the potential for contaminants to impact the water
table occurring beneath it and suhsequent ground water collection and
treatment time and costs would most likelv be reduced.

A single-layered cap may be acceptable for a temporary measure;
however, the use of a multi-layered RCRA tvpe cap will be assumed for
maximum cost impact. A multi-lavered cap would consist of an upper
vegetative layer (topscil); a drainage laver of sand; and a low
permeability layer (clay). The site may also have to be graded and
drainage swales provided for surface water diversion and collection.
Landfill capping costs are estimated at $60,000 to $75,000.

Two methods of ground water collection: interceptor trench and
drain svstem, and recovery well'svstem were evaluated as follows:

20
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Ground Water Interception Trench

A technology available for capturing and treating contaminated
ground water is through the placement of a collection trench. The
trench would have to be excavated to the top of dense till or bedrock
(25 - 30 feet deep) along a length of about 700 feet. The trench would
also have to be located either immediately adjacent to the northeast of
the landfill along the raiiroad or in a northwest-southeast alignment from
OBG-3 toward OBG-6. This particular option of ground water
withdrawal for treatment would be used in conjuction with landfill
capping but it's effectiveness would be incomplete compared to a
recovery well system for the following reasons:

- A trench on the southern side of the tracks aléng GM 9, 10 and 12
would collect only the most contaminated portion of ground water

while letting the remaining portion of the plume north of the tracks
escape.

- Cobbly subsoils, utilities, railroad track right-of-ways would also
complicate trenching operations.

- It would be verv difficuit to excavate a trench to the required
depth due to dewatering and sheeting requirements and proximity to
the railroad. ' '

- A trench on the northern site portion along OBG 3, 1 and 6 would
require extended treatment time to allow contaminants from the
landfill to migrate to the trench. -

- The cost of trenching in either location (approximately 700 ft.) is
prohibitively high due to the depths and construction difficulty.

Ground Water Recoverv Well Svstem

A recovery well system used in conjunction with capping of the
landfill would simultaneously address remediation of contaminated ground
water and reduce additional contaminant generation.
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A couple of scenarios involving different recovery well placements
were modeled for this evaluation. Since aquifer data available at this
time is only preliminarv, the resultant modeled data must also be
considered preliminary. Further evaluations are recommended including

an aquifer performance test prior to establishing design criteria for this
option.

Hydraulic conductivity (k) data from the existing monitoring wells
indicated a relatively uniform K for the areas north and south of the
landfill and therefore was deemed sufficient to provide preliminary data
for modeling of a recoverv system. The configuration of the existing
monitoring network should be sufficient to monitor the effects of an

aquifer performance test and subsequent performance of a recovery
system.

A preliminary ground water flow model (Theis weil field) was run
utilizing one recovery well 6 inch diameter, approximately 25 feet deep
located near GM-10 adjacent to the landfill., Calculations using the
Jacobs' equation indicated flow from the well will be about 1.5 gpm. The
long term (180 days) cone of influence generated from this well however,
was not sufficient to capture contaminated ground water occurring in
wells GM 9, 12, and OBG wells 4 and 8 (Figure 5). The relatively low
permesbility of the formation restricted the shape of the resulting cone

such that regional flow gradients in some areas of the plume were not
reversed.

A system consisting of three recovery wells all designed alike was
then modeled (Figure 6). The cumulative cone of influence was
sufficient to capture ground water about 300 feet southeast and
northwest of the landfill, and about 100-150 feet downgradient of wells
OBG 4 and 8. This cone was sufficient to encompass the identified
contaminant plume. Injection wells placed upgradient of OBG-5 to
enhance flow gradients were considered but evaluated not to be effective
since ground water flow northeast of the railroad may be controlled by
lower permeable soils there. Excess ground water pumped into higher
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permeable soils around the landfill mayv divert flow laterally northwest
and southeast outside the capture zone.

Capture zones developed from the preliminary modeling provide an
estimation of the amount of recovery wells which may be needed to
remediate the contaminant plume. Prior to establishing the number of
wells needed, it is imperative that a test recovery well be installed at
the landfill and tested to verify or modify existing data.

A method for verifving the pumping scenario would be to install a
recovery well to the top of bedrock just east of well GM-10, The well
would consist of an 8-foot section of No. 20 slot stainless steel screen
and 17 feet of riser with a No., 1 size gravel pack, and surface seal. A
long term pump test (48-72 hours) should then be run while monitoring
wells GM 7, 10, 11, 12 and OBG 4 and 8 to evaluate the cone of
influence. The duration of the test is necessary to evaluate cone
development in low permeable soils northeast of the tracks. The test
well could be designed such that it coulid be used as a preliminary
recovery well. It would seem practical, at this point, to simultaneously
install a test well while developing a treatment alternative so that the

well could be run over a long period of time to further evaluate the need
for additional wells.

Table 6 indicates the range of estimated capital and operation and
maintenance costs for a one to five recovery well ground water collection
system. Costs are included for ground water treatment by activated
carbon or air stripping or both to show potential cost impacts,

Alternative 4 - In-situ Air Stripping of Soils and Ground Water
Collection and Treatment

The in-situ (in-place) treatment of VHO contaminated soil by
air-stripping, also referred to as vacuum extraction and soil venting, is
an innovative technology which has been given significant recent
attention. The system consists of a minimum of one withdrawal or
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injection well. The well is constructed similar to a ground water
monitoring well, only the screened interval is located within the
unsaturated scil zone. The well is connected to the intake or discharge
of a blower. The blower develops a vacuum or pressure drop across the
soil matrix, thus inducing an air flow through the soil. The VHOs are
driven into the air phase due to the lower vapor pressure of the VHOs.
Equilibrium drives the VHOs from the liquid phase which is adsorbed to
the soil particles into the gas phase. As air moves from outside the
contaminated zone through the contaminated zone, the air is enriched
with VHOs prior to extraction and discharge. The sandyv soils,
occurrence of ground water relative to the landfill and volatile organic
contaminants at the Reichhold/BTL site, are well suited to this

technology and have been effective in past installations with similar
hvdrogeology and contaminants.

Cost of the in-sutu air stripping svstem is determined bv the
number of extraction/injection wells, the size of the blower and length of
interconnecting piping. The preliminary cost of the system shown on
Table 6 is based on a cost of $15 to $35 per cubic yard. The maior
system operating cost is for sampling and anslysis of the extracted soil
gas to monitor svstem performance. A schematic of the in-situ air
stripping svstem is included as Fignre 7.

Although capital costs for Alternatives 3 and 4 are verv close,
Alternative 4 would reduce the time required for ground water treatment
since the source of the contamination is being treated. At this stage, it
is difficult to determine how long the ground water cotlection and
treatment system will be required; however, a 10-year perfiod is not
unreasonable. To illustrate the potential for long-term cost savings with
Alternate 4, a hypothetical case is presented below:

Annual Present

Capital Cost O&M Cost No. of Years Worth Cost*

Alternative in thousands in thousands of operation (thousands)
3 105-225 10.5-26.0 10 172 - 392
4 95-250 14,5-35.0 2-5 120 - 386

*at 9% interest rate.
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SECTION 4 - CONCLUSIJONS AND RECOMMENDATIONS

4,01 Conclusions

R002

The following information and conclusions have been developed from the
additional

assessment:

field investigations and preliminary remedial action alternative

Results of the test borings indicate a sandy unit occurs to a depth
of 18-23 feet overlaving a dense till, which is consistent with
previous test borings. The landfill was placed on an apparent
deposit of fill which extends to include the railroad. bed..(see
Figure 3.

'Monitoring' wells OBG6-8 were placed further to the east of wells
OBGl1-4 and ground water levels were measured at wells OBG 1-4,
6-8 and GM 8-12, The water table in October 1987 was 1 to 2 feet
higher than in August; however, the water table in both periods
was 1 to 3 feet below the base of the landfill. Ground water flow

from the landfill appears to be in the northeast direction towards
weil OBG-8, '

In-situ permeability tests were performed on wells OBGl-4 and
OBG 6-8 to characterize the conductivity of the soils. The
hydraulic conductivity (K) of the sand unit consistently ranged
around 5.75 x 10-5 em/sec in OBG wells north of the railroad
tracks and 4 x 1()"3 em/sec in GM wells south of the tracks;
therefore, the controlling K is north of the railroad tracks.

Ground water monitormg wells OBG 1-4 and 6-8 were sampled on

- ————— -

nctober 30 and analyzed for volatue organics and phenols and wells

OBG___4 and 8 _were resampled on December 2 and analvzed for
volatile organics. The concentratmns of VOCs in the October 30
sar-r;ples frorr—un-wells OBG1-4 were less than the concentrations
detected on August 6 (Figure 4); most notably, VOCs were not
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detectable in well OBG-4 versus a total VOC concentration of 2564
ppb on August 6. In the new monitoring wells, VOCs were not
detectable in wells OBG 6 and 7; however, total VOC concentration
of 943 ppb was noted in well OBG-8, the principal contaminant
being xvlene at 850 ppb. The December 2 samples showed lower
concentrations of total VOCs and xylene (316 ppb and 280 ppb,
respectively). The contaminant front ( 10 ppb) has migrated
approximately 225 feet northeast of the landfill (Figure 2);
however, the concentrations are generally one or two orders of

magnitude less in the downgradient area than found in the landfill.

Current regulatory standards and criteria were reviewed to
establish objectives for the site clean-up (Table 4). Although the
concentrations found in the downgradient area are orders of
magnitude less than those found at the landfill. concentrations of
xylene, TCE and vinyl chioride at OBG-8 equal or exceed existing
or proposed EPA maximum contaminant levels (MCLs).

Existing permits and plant facilities were inspected to evaluate the
potential for utilizing the existing systems for treatment of ground
water from the landfill area. It was determined that contaminated
ground water would not be included under the EPA categorical
pretreatment standerds for the BTL plant SIC category. It appears
that the discharge of pumped ground water to the existing plant
process wastewater line to the equalization basin is the most feasible
and least costly treatment option. However, additional data on the
contaminants in the pumped ground water is needed so that the
potential effect on the combined effluent waste stream can be

evaluated.

General remedial technology categories were compared to site
problems to determine applicable technologies. The identified
remedial action methods were then screened to eliminate
inappropriate methods. Four remedial action alternatives were then

identified and are as follows:
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1. No Action

2. Excavation and removal and off-site dispesal of
contaminated soil and ground water collection and
treatment.

3. Capping of landfill and ground water collection and
treatment.

4. In-situ air stripping of soils and ground water collection
and treatment.

The identified alternatives were then developed so that a
preliminary recommendation of the remedial action method could be
made. The No Action alternative was eliminated since it would most
likelv be unscceptable to DEQE. Excavation and removal was
eliminated due to excessive cost. Alternatives 3 and 4 are both
feasible alternatives and are similar in cost (Table 6). In-situ air
stripping, however, has the potential for savings due to the
reduced time required for ground water treatment. Additional data

is required to determine the feasibility for in-situ air stripping.

4.07 Recommendations

Based on the information and conclusions presented herein, we offer the
following recommendations to Reichhold Chemicals for developing a final
remedial action plan: ' '

1.

RO02

Recovery Well Installation

Aquifer performance data is required to establish design
criteria for the ground water collection system. A test recovery
well should be installed to the top of bedrock just east of well
GM-10 as shown on Figure 5. The test recovery well should be
designed such that it can be used as a recovery well for the final
ground water collection system.
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The well should be constructed with an 8-foot section of 6-inch
diameter stainless steel screen (0.020 slot) and 17-feet of low
carbon steel riser. The screen wouid be packed with No. 2 silics
sand and the annulus around the well riser backfilled with a cement
bentonite mixture, Each well should be outfitted with a 3}-inch
diameter, 1/2 horsepower, submersible well pump. A sample tap
should be installed to collect samples during the test. The
discharge would be run through a flexible hose to the nearest plant
process-wastewater line to the equalization basin., A portable
generator should be used to power the pump during the test,

Pump Test

A 48 to 72 hour pump test should be performed on the test
recovery well to evaluate the long term yield of the well and to
measure the radius of influence around the well. The long duration
of the test is necessarv to evaluate the cone development in the low
permeable soils northeast of the railroad tracks. The radius of
influence would be monitored by measuring water levels in existing
wells GM, 7, 10, 11 and 12 and OBG4 and 8.

Sampling and Analvtical Program

Soil samples, obtained during the drilling of the test recovery
well, should be analyzed for VHOs (EPA Method 8010) and for oil
and grease content to provide additionai data to complete the
evaluation of the in-situ air stripping method.

Water samples should be collected from the test recovery well
during the test at 24 and 48 hours and at the end of the test.
Water quality analysis parameters should include EPA Method
601/602 for volatile organics and EPA Method 420.3 for phenols to
provide data to evaluate the need for treatment. The samples
should also be analvzed for COD, total and suspended solids and
pH to evaluate the impact on the effluent to the GLSD sewer.
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Existing monitoring wells OBGl-4 and 6-8 should be sampled
and analvzed bv EPA Methods 601/602 and 420.3 to obtain additional
data on the migration of the contaminant plume.

4. Finel Remedial Action Plan

a.

R002

Using the data obtained from the pump test and soil and water

analyses, the final remedial action plan should be developed. The
following tasks should be completed and presented in the final plan:

Complete the evaluation of the feasibilitv and costs of the
in-situ air stripping methed.

Determine the required number of wells and estimated costs to
capture the entire contaminant plume versus containment of the
plume south of the railroad tracks onlv. Evaluate the
additional costs for capturing the entire contaminant plume
versus the cost of a risk assessment which would be required
if containment was limited to the landfill side of the railroad
tracks.

Test data from the pump test, including flow quantities and
analytical data, should be wused to determine the most
cost-effective treatment of pumped ground water. Options 1
and 2 presented in Section 3.03 should@ be evaluated.

Finalize the selection of a remedial action alternative that will

satisfy the remedial action objectives in the most cg_s_t_-effective
manner.
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TABLE 1

REICHHOLD CHEMICALS, INC,
77 Lowell Junction Road

Andover, MA

Well Installation Summary

Total

Diameter Depth

Well (in.) (fe) (1)
0BGl 2 18
0BG2 2 20
OBG3 2 18
0BG4 2 13.5
OBGS 2 13
0BGH 2 23
OBG7 2 21
0BGE 2 20

{1} Dbelow ground surface
(2) above mean sea lavel

RO02

Screen Ground
Interval Elevation
(fe) (1) FT(2)
8-18 76,17
10-20 83.10
8-18 73.21
3.5-13.5 74.07
3-13 81.54
©3-23 78.18
6-21 | 74.18
5-20 78.14

3208.006
275788

Top of Casing
Elevation
FT(2)

78.09
85.52
76.08
76,53
84.84
79.48
75.48

79.44
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SECTICN | - INTRODUCTION

1,01 Baclgground

The property at 77 Lowell Junction Road was sold by Reichhold
Chemicals, Inc. to BTL Specialty Resins, Inc. in June of 1986. Reichhold
and BTL have agreed to conduct a joint investigation of an old landfill area
on the eastern side of the plant shown on Figure 1. The Ilandfill is
approximately 100 feet by 150 feet in area and averages five feet in depth.

Reichhold Chemicals purchased the property from Watson Park in 1853,
Watson Park and Reichhold produced phenolic and urea formaldehvde resins
for the textile industry. Miscellaneous fill material, solid filter cake and
gelled resins were deposited in the landfill starting some time before 1963 and
ending on or before 1972, when construction debris and clean socil from plant
expansions and modernizations were deposited. Two test pits, dug within the
landfill area by BTL in late 1986, indicated 4 to 6 feet of fill over a 6 to 8
foot layer of debris consisting of asphalt and concrete rubble, several chunks
of solidified gelled resin, and a fiber drum containing solid resin.

An initial site investigation was completed by Geraghty & Miller, Ine. in
February 1987. Five (5) ground water monitoring weils (numbered GM-8
through GM-12) were installed in the water table at the landfill and in the
immediate area around the landfill as shown on Figure 2, Geraghty & Miller
conciuded that ground water flows northeastward from the landfill. The
principal contaminants 1dent1ﬁed in the ground water at the landfill were

T e — ey ——— - e ——

benzene tolﬁen'e, xylene, ethylbenzene and phenolic compounds -

Additional site investigations were completed by O'Brien & Gere in
August 1987, and reported in "Site Investigation", September 1987. Five (5)
ground water monitoring wells (numbered OBG-1 through OBG-5) were
installed as shown on Figure 2. Monitoring well OBG-5 was installed
upgradient of the landfill and the other four monitoring wells were installed
on the northeast side of the raiiroad tracks, and downgradient of the landfill.
The headspace in soil sampies collected during drilling was analyzed in the
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field for wvolatile organics using a Photovac Model 10S-50 portable gas
chromatograph. Ground water samples were collected from monitoring wells
GM-8 through GM-12 and at OBG-1 through OBG-5 and analyzed for

purgeable organics (EPA Method 601/602) and total phenols (EPA Method
420.3).

In the August 1387 investigation, materials identified in the ground
water beneath the landfill were benzene, toluene, xylene, ethylbenzene, and
phenolic compounds. Maximum concentrations of these constituents in wells
GM-10 and GM-11, locsted in the landfill, were 4,800, 4,300, 64,000, 12,000,
and 14,500 ppb, respectively. The concentrations dropped off significantly in
downgradient wells OBG-1 through OBG-4. Concentrations in the ground
water at downgradient well OBG-4 were 37 ppb of total phenols, 15 ppb of
benzene, 160 ppb of ethylbenzéne and 2,300 ppb of xylene. Chlorobenzene
was found at 29 ppb in OBG-4. Trace concentrations of xylene were detected
in weils OBG-1, OBG-2 and OBG-3 at 1 to 2 ppb. Trace concentrations of
chlorobenzene were also detected in these wells at 5 to 14 ppb. A trace
concentration of benzene was detected in OBG-1 at 3 ppb. Total phenols
were detected in wells OBG-1 through OBG-3 at concentrations of 9 to 26
ppb.

Samples for wells OBG-4 and GM-11 were also analyzed for total
hydrocarbons (EPA Method 503.1) to determine whether the organic
compounds present showed a pattern resembling fuel oil or gasoline and
whether the patterns were at all similar (a difference in the patterns would
suggest either separate sources or differential migration of contaminants)}.
The analysis indicated that, generally, the same compounds were present, but
a-t much higher concentrations at GM-11 which is closer to the landfill than
OBG-4. Neither a fuel oil nor gasoline pattern was indicated. Testing of
upgradient wells OBG-5 and GM-8 confirmed that there does not appear to be
a source of contamination upgradient of the landfill. It was concluded that
while the migration of dissolved constituents away from the landfill in the
northeasterly direction is limited, there appeared to be a potential for

migration of ground water and contaminants from the landfill in the easterly
direction.
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1.02 Scope of Work

ROO2

1.

Based on the results of the August 1987 investigation, it was determined
that additional investigations were required east of the landfill to provide the
necessary information for the evaluation of remedial alternatives. The scope of
work for this investigation consisted of the following tasks:

Install three (3) additional ground water monitoring wells to the
east of the landfill area (OBG-6, 7, and 8).

Survey the elevations of the additional wells and measure ground
water levels in the new wells and existing wells GM-8 to GM-12 and
OBG-1 to OBG-4 to characterize the ground water table and
direction of ground water flow.

Sample the new wells and the existing downgradient wells OBG-1 to
OBG-4 and analyze the ground water by EPA Method 601/602 for
volatile organics and EPA Method 420.3 for total phenols.

Conduct in=-gitu hydraulic conductivity tests in all of the OBG
monitoring wells east of the railroad tracks to characterize the
conductivity of the soils for preliminary evaluation of ground water
collection alternatives.

Assess alternative methods for controlling contamination at the
landfill area. Technologies to be developed were to include at least
the following:

- Excavation and removal of landfill contents;
- Ground water collection and treatment:

- Containment;

- In-situ treatment; and

- No action.
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SECTION 2 - ADDITIONAL INVESTIGATIONS AND SITE HYDROGEOLOGY

2.01 General

The monitoring well installation work for the additional investigations
northeast of the railroad tracks was performed on October 22 and 23, 1987 by
Soil Exploration Corp. of Leominster, MA under the supervision of an O'Brien
and Gere hydrogeologist. Well sampling was performed on October 30, 1987.
Monitoring wells OBG-4 and OBG-8 were resampled on December 2, 1987.
Access to the site was obtained through BTL.

2.02 Soil Borings

Three (3) borings (OBG-6, OBG-7 and OBG-8) for monitoring well
installations were installed using hollow-stem augers with split-spoon sampling
(ASTM Method D-1586). Split spoon samples were collected every two or
three feet until a glacial till unit was encountered at 18 to 23 feet, which
represented a unit of lower permeability than the sand above. Split-spoon
sampling equipment was cleaned between sampling events by flushing with a
dilute solution of tri-sodium phosphate (TSP) and rinsing with distilled water.

Boring locations are identified on Figure 2. Soil Boring Logs are included in
Appendix A.

Soil sampies were placed in half filled containers with tin foil liners ard
allowed to. sit for about two hours at room temperature. The ambient
temperature headspace (ATH) was then mesasured with a Photovac TIP II
portable photoionization unit. The purpose of this effort was to identify
particular contaminant migration zones, if any. Photoionizer readi}xgs in
borings OBG-6 and 7 were trace to non-detectable throughout the boring.
Trace readings which were found may have been due to moisture interferences
since similar readings were noted on control samples. At OBG-8, photoionizer
readings of 12 and 3 ppm, calibrated to benzene, were found in the soil
samples at the upper and lower portions, respectively. A solvent odor was
detected in the soil sample from the bottom two feet of OBG-8.

R002 4
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2.03 Monitoring Well Instailations

Ground water monitoring wells OBG-6, OBG-7, and OBG-8 were installed
within boreholes to obtain measurements of ground water elevations and coilect
samples of ground water for chemical analysis.

Standard monitoring well procedures such as those referenced in Section
3.2.1 of the "Technical Enforcement Guidance Document" (TEGD), USEPA,
September, 1986 were used to install ten foot sections of 2-inch PVC well
screen with 0.010 inch slots and solid 2-inch PVC riser. Naturallv occurring
medium grained sand was allowed to collapse around the well screen. The
wells screened the entire saturated thickness of the sand unit, which is
believed to be continuous between all wells. Well depths ranged from 20-23
feet, and the water table occurred about 4-6 feet below grade. A well
installation summary is included in Table 1,

A, Well Development:

Following installation, all new wells were developed by a
centrifugal pump until reiatively sediment free water was observed
at the discharge. Sustained discharge rates observed during
development were less than 1 GPM at OBG-7, 1 GPM at OBG-6 and
4-5 GPM at OBG-8. Discharge water from the three wells contained
no visible free phase liquids and was discharged on the g'rom;::".
surface within 20 feet of each respective well.

B. Decontamination:

The pump and discharge hose was cleaned after each well
development by flushing with a dilute mixture of trisodium
phosphate and control water and rinsing with distilled water. Al
soil and ground water sampling equipment was cleaned in the same
manner between sampling events. Hollow-stem augers and other
associated drilling equipment were cleaned at the facility with a
high pressure steam cleaner.

RO0O2 . 5
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Surveving:

Following installation of protective casings around the well
risers, a land survey was conducted to establish the horizontal
location and vertical elevation of the new wells relative to an

existing well (OBG-1). Well casing and ground surface elevations
are shown in Table 1.

Hydraulic Conductivity Testing:

In-situ hydraulic conductivity (k) tests were performed on all
of the OBG wells, except the upgradient well, OBG-5. The wells
were pumped for a short period of time to create a difference in
hydraulic head between the well and the aquifer. The response of
the aquifer to this change was then measured over time with a
ground water depth probe. The resultant in-situ hydraulic
conductivity field logs are shown in Appendix B. The values of
hydraulic conductivity were found to be:

Well No. k (em/sec)

OBG-1 3.5 x 107°

OBG-2 1.0 x 107° _
OBG-3 1.3 x 107

OBG-4 6.2 x 107

OBG-6 2.1 x 1074

OBG-7 1.0 x 1074 -
OBG-3 5.6 x 107

The range in k vaiues for these weils north of the landfill was
relatively narrow, indicating a relatively homogeneous overburden
aquifer of moderate hydrauilic conductivity. The use of this data to
determine ground water flow conditions is discussed in Section 2.05.
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2.04 Ground Water Sampling

O

Ground water monitoring weils OBG-1 through OBG-4 and OBG-6 through
OBG-8 were sampled on October 30, 1987. Ground water monitoring wells
OBG-4 and OBG-8 were resampled on December 2, 1887. Well sampling

protocols for purging the well prior to sampling, sample preservation, and
chain of custody records were followed.

A.

Ground Water Elevation Monitoring

Ground water elevations were collected from OBG wells prior to
sampling to provide data for developing ground water flow maps in
the overburden. Ground water elevations were measured on
October 30, 1987 and were alsc measured on May 10, 1988 to
determine the groundwater level during the expected high
groundwater period. These elevations are shown on Table 2. The
ground water elevations previously measured on August 6, 1987 are
also shown for reference. The ground water table contour map for
the October 30, 1987 readings is shown in Figure 2. The
groundwater table for the three dates is shown on the
hydrogeologic cross section (Figure 3).

Ground Water Analysis

Seven (7) ground water samples taken on October 30, 1987
were analyzed for volatile organics (EPA Methods 601/602) and total
phenois (EPA Method 420.3). Monitoring wells OBG-4 and- OBG-8
were resampled on December 2, 1987 and analyzed for volatile
organics to verify the October 30 resuits. Original laboratory

report forms and chain of custody forms are included in
Appendix C.

Test resuits for volatile organiecs and total phenols are shown
in Table 3. Principal contaminants in the ground water beneath the
landfill (from August 6, 1987 samples of GM-9, GM-10 and GM-11)

"
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were benzene, toluene, xvlene, ethylbenzene and phenolic
compounds. A summarv of all sampling events to date is shown on
Table 4. Total volatile organic compound (VOC) concentrations and
total phenols concentrations are shown in Figures 4 and 35,
respectively. The concentrations of volatile organies in the October
30 samples from monitoring wells OBG-1 through OBG-4 (north of
the railroad tracks) were less than the concentrations noted on
August 6 as shown on Figure 4. Most notably, the volatile organies
were not detectable in weil OBG-4 versus a total VOC concentration
of 2504 ppb on August 6, 1987,

In the new monitoring wells further to the east, volatile
organics were not detectable in wells OBG-6 and OBG-7. A total
VOC concentration of 943 ppb was noted in well OBG-8, the
principal contaminant being xylene at 850 ppb. The December 2,
1987 test resuits showed lower concentrations (totel VOC of 316 ppb
with xylene at 280 ppb). Concentrations of VOCs in the
downgradient wells are genersaily one or two orders of magnitude

less than in the ground water beneath the landfill as shown on
Figure 4.

The concentrations of total phenols detected in the
downgradient wells ranged from 6 ppb to 100 ppb on October 30,
1987 versus 9 to 37 ppb on August 6, 1987, The concentrations
are also orders of magnitude less than those measured in the
landfill (maximum of 14,500 ppb at GM-11 on August 6, 1987) as
shown on Figure 5.

Quality Assurance/Quality Control

Quality assurance/control analyses were performed along with
ground water analvses to provide control of analytical results.
Reports of QA/QC results including analyses of a field trip blank,
and duplicate analyses are included in appendix C along with
laboratory results. The QA/QC results demonstrate the validity of
the data presented,

i )
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2.05 Site Hvdrogeologic Characterization

Information obtained from the supplemental well installation program
enabled a fairly detailed evaluation of the geology and the occurrence and
movement of ground water in the area of inveétigation. The following
subsections describe the types of soils encountered, their extent, the existing
and potential movement of ground water and any associated contaminants.
From this information, the evaluation of the technical feasibility for remedial
options was developed and is presented in later sections.

A. Site Geology

Resuits of test borings indicate that an apparently continuous
layer of coarse to medium sand with trace gravel and siit occurs
across the site to a depth of 18 to 23 feet overlying a2 denser
glacial till unit. The glacial till consists of coarse to fine sand
dispersed in a matrix of silt with some gravel fragments. The test
borings penetrated into the upper portion of this unit and in some
instances, refusal was obtained, indicating the possibility of
bedrock occurring not too far below the top of the glacial till. The
sand unit was found to be thicker to the east in borings OBG-6 and
7 (19-23 feet) compared to 15-17 feet at OBG-1, 2, and 3 and 13
feet thick at OBG-5. The sand unit also becomes more gravelly and
cobbly toward the southwest (GM-12).

A deposit of fill wes found to overiay the sand unit in the
area of the landfill and railroad track, (see hydrogeologic cross
section, Figure 3). Apparently, fill consisting of re-worked naturai
soils was placed in a formerly existing topographic swale loeated
beneath the landfill and railroad track. The landfill material was
then placed on this filled land.

The nature of the auger refusals indicate that the top of the

local bedrock may occur not far beiow the top of glacial till in some
areas and appears to slope gently to the north toward the

ROO2 q
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Shawsheen River with a small depression located just north of the
raiiroad tracks. The extent of the depression east and west
currently is not known since most borings were not taken to rock.

The local bedrock, however, consists of intrusive Andover
Granite that is very hard with typicaily low permeability. Due to

this, it is most likely that the overall permesbility of the bedrock is
lower than the overburden.

Ground Water Flow Conditions

Ground water occurs in the sand unit about 2 to 14 feet below
ground surface and is closest to the surface in the topographic
swale located just north of the railroad tracks. Ground water
levels varied by as much as 2 feet between August and October
1987. The water table in May 1988 was generally 1 to 1.5 feet
higher than in October 1987. The high water table in May 1988 was
1-2.5 feet below the base of the landfill, which was defined from

interpretation of soil borings in wells GM-10 and GM-11 (see Figure
.

During both periods, as is shown on the ground water flow
map (Figure 2), the ground water flow direction is to the northeast
and toward the Shawsheen River, which is predictable for an '
unconfined aquifer near a local discharge source.

The hydraulic conductivity (k) of the sand unit as determined
by in-situ tests ranged around 5.75 x 10-5 cm/sec in OBG wells
northeast of the railroad tracks to about 4 x 10_3 cm/sec in GM
wells located southwest of the tracks. As mentioned, the higher k

value southwest of the tracks corresponds to more gravelly fill soils
in this area.

The average linear velocity (V) was calculated for ground
water flow rates both northeast and southwest of the tracks using
the following caleculation:
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V_ = Ki/n
s
k = Hydraulic conductivity (ft/day)
i = Hydraulic gradient (ft/ft) = 0.015

n = Aquifer porosity (dimensionless = 0.25 from Freeze and
Cherry, 1979).

Using average values of hydraulic conductivity of 6.6 ft/day
for the wells near the landfill, south of the railroad tracks, and
0.21 ft/day for wells north of the railroad tracks, average linear
velocities were calculated to be 0.4 ft/day and 0.013 ft/day,
respectively.

Given that the contaminants have been detected about 225 feet
northeast of the landfill, the calculated time for contaminant
migration using the average k value and observed hydraulic
gradient northeast of the tracks is about 30 years, which is
consistent with the age of the landfill. This vaiue assumes no
contaminant dispersion or retardation via adsorption or
biodegradation, but seems realistic for preliminary flow modeling
discussed in Section 3.04. It appears that the ground water

discharges to the Shawsheen River based on flow conditions in
QOctober and December 1987,
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SECTION 3 - PRELIMINARY EVALUATION OF REMEDIAL ALTERNATIVES

3.01 General

This section of the report presents a preliminary evaluation of -
alternative remedial action methods for controiling contamination at the landfill
area. Remedial technologies have been identified and screened; and feasible
remedial action alternsatives were identified and developed.

3.02 Identification of Potential Remedial Methods

The remedial action selection process presented in the EPA Handbook.,
"Remedial Action at Waste Disposal Sites" (EPA/625/6-85/006) was used in the

identification, secreening and evaluation of remedial action alternatives.

Site investigation data was used to identify site problems which were
then compared to categories of remedial technologies to determine which
technologies were applicable as follows:

Site Problem Remedial Technologyv Category(s)
Leachate migrating Ground water Controls, In-Situ
vertically or horizontally Trestment

Precipitation infiltrating Surface Water Controls, Ground water-
into site to form leachate Controls

Contaminated Ground water Waste and Soil Excavation and

and Soils Removal, In-Situ Treatment

5.03 Screening of Remedial Methods

The next step in the remedial action selection process is to identify and
screen potentially applicable remedial methods from the selected general
remedial technology categories. Technolog-iés were eliminated that may prove
difficult to implement, rely on unproven or inapplicable technologies, or may
not achieve the remedial objectives within a reasonable time period. This

screening process focuses on eliminating those technologies that have severe

nAno re
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limitations for the given set of waste and site-specific conditions. The
remedial methods, brief description of use, and whether or not the remedial
method is applicable are shown as follows:

1, Surface Water Controls:

A, Capping
- To reduce the rainfall percoclation through the landfill and
effectively isclate (contain) the contaminants and eliminate
a hydraulic mechanism for additional transport to the
ground water,
- Evaluate further.

B. Floating Covers
- Not applicable to site.

C. Grading

- Management of surface water infiltration.
- Used in conjunction with capping.

D. Revegetation

- Used with capping to reduce erosion of the cap.

E. Surface Water Diversion and Collection

- Used in conjunction with capping.

Note: Methods C, D and E are methods used to enhance the
effectiveness of capping and will be considered part of the
capping technology.

2. Ground Water Controls:
A, Ground water pumping

- Used to contain and remove contaminant plume.
- Evaiuate further.
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B. Subsurface drains (interceptor trench)

ROO2

A technology aveilable for capturing contaminated ground
water is through the placement of a collection trench.
The trench would have to be excavated to the top of
dense till or bedrock (25 - 30 feet deep) along a length
of about 700 feet. The trench would aiso have to be
located either immediately adjacent to the northeast
portion of the landfill along the railroad or in a
northwest-southeast alignment from OBG-3 toward OBG-6.
This method of ground water withdrawal is less effective

and less practical than a recovery well system for the
following reasons:

l. A trench on the southern side of the tracks along
GM 9, 10 and 12 would collect only the most
contaminated portion of ground water while letting
the remaining portion of the plume north of the
tracks escape.

2. Cobbly subsoils, utilities, and railroad track
right-of-ways would alsoc complicate trenching
operations.

3. It would be very difficult to excavate a trench to
the required depth due to dewatering and sheeting
requirements and proximity to the railroad. .

4. A trench on the northern site portion slong OBG 3,
1 and 6 would require extended service time to allow

contaminants from the landfill to migrate to the
trench,

For these reasons, the use of an interceptor trench will
not be considered further.

C. Subsurface barriers (slurry walls)

Used to contain horizontal migration of ground water.
Evaluate further for applicability to site conditions.

14
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3. Excavation and On-site or Off-site Disposal

A,

B.

Excavation and On-site Land Disposal

- Must construct secure on-site disposal facility and obtain
license for hazardous waste disposal facility under RCRA
(40 CFR Part 264).

- Ground water monitoring, leschate collection required.

- Eliminate from further consideration due to high cost and
difficuity of implementation.

Excavation and Off-Site Disposal
- Permanent solution for source control.

- Contaminated ground water migration must still be
addressed,

- Evalusate further,

4. In-S8itu Treatment

A.

Biodegradation - use of micro-organisms in the soil to degrade

contaminants by  promoting favorable conditions  for

degradation.

- Benzene, toluene, xylene, ethylbenzene and phenolic
compounds are biodegradeable.

- Evaluate further for implementation feasibility. -

Chemical Treatment

- use of oxidizing/reducing agents to chemically degrade
(detoxify) contaminants or the use of ﬂushing“ agents to
mobilize contaminants for extraction (soil flushing).
Technology is in conceptual or developmental stage and
has not been fully demonstrated for heazardous waste
remediation. Also, unfavorable by-products may be

formed: therefore, eliminate from further consideration.

15
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- Solidification and/or chemical fixation or stabilization is a
remedial method whereby the waste material is either
chemically "fixed", stabilized or bound within 1
solidification agent. These technologies have been
developed for the remediation of oily wastes or sludges,
with heavy metals and inorganic wastes. Although some
manufacturers claim that silicate based processes can
stabilize organic solvents, the application has not been
fully demonstrated. Also, costs for a mobile unit to mix
soils would be in the range of $80 - $100 per cubic yard.

This technology will be eliminated from further
consideration.

C. Physical Methods
- In-situ  heating, ground freezing, and vitrification
methods are in the early stages of development and
detailed information is not available; therefore, eliminate
from further consideration.

- In-situ air stripping (soil venting) relies on the
characteristics of the contaminants to volatilize into the
air available in the void spaces within the subsurface soil
matrix. The solidified, gelled resins and asphalt
construction debris deposited in the landfill m;y
encapsuiate the volatile orgenic compounds and severely
limit the effectiveness of this in-situ method; therefore,
eliminate this technology from further consideration.

3.04 Development of Remedial Alternatives

Feasible remedial methods which have been identified in the screening
process can now be considered to form overall remedial alternatives. The No
Action alternative will also be considered. These alternatives represent a
workable number of options and are as follows:

R TLITE ] v
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No Action.

Source containment,

Ground water collection (and treatment, as required).
Biodegradation of contaminated soil.

Excavation, removal and off-site disposal of contaminated soil.

Alternative No. 1 - No Action

No action represents a viable alternative strategy in this case, and is
supported by a number of observations:

Age of Landfill Deposits - Based on discussions with employees at
the plant, this area has not been used for any type of landfilling
since around 1975 when the last of construction debris and clean

e et

soil from plant constructlon prOJects was deposited.

Although the ground water sanalysis has indicated. ¥olatile _organic
compounds in the ground water beneath the lgnq__flll. it _may be -
possible that a "continuing source" does not exist. As discussed in

Sectmn 1 the landfill contents were deposited 25 to 30 years ago

R, dagwha seP 5, ¢ %

and are known to contain solidified gelled resins. It is conceivable

R e T e e

that the contaminants found in the ground water have leached out
of the landfill contents years ago and that any remaining

contnmmants are encapsulated in the gelled resin matenal

e A s -
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Limited Source of Contaminants - Two test trenches dug in 1986
indicate that chunks of resinous solids are scattered sparéely over
a narrow range of depth within the landfill. The landfill-consists
of clean soil, cement and asphalt rubble, and old wood. Based on
discussions with employees at the plant, this area was not a chronic
dumping ground for wastes from plant operations.

Environmental Receptors - The nearest environmental receptor to
the landfill is the Shawsheen River, which is approximately 1,000
feet downgradient. There are no public or private water supply
wells in the area of concern. Ground water monitoring data show
that contaminant levels present at the landfill drop off sharply

outside the immediate landfill area. The sharp drop off in
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contaminant levels may be due to natural processes which serve to
prevent the spread of contaminants (e.g. biodegredation, adsorption
onto soils, and volatilization), All of the contaminants detected in

the landfill are amenable to one or more of these processes.

What is proposed under this aiternative may be termed a passive
remediation program consisting of the following elements:

1. Allow natural processes such as biodegradation and
volatilization to destrov any contaminants that are not
encapsulated.

3=
.

Implement a sampling and analvtical program to monitor ground
water quality at selected wells.

Alternative No. 2 - Source Containment

Landfill Capping

This alternative would inveive measures to effectively isolate or
contain the source (landfill contents) from the environment. Since the
landfill is covered by a thin layer of native sandy soils (approximately
3.5 feet of sand at weill GM-11 and 2 feet of sand and bituminous
macadam at well GM-10), it is logical to assume that rainfall percolates
through the cover into the fill material. Contaminants identified in the
landfill are most likely transported to the ground water table by the
percolating precipitation. Proper capping and grading of the landfill
would reduce the potential for infiltration from precipitation and.surface
runen.
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A multilayered cap system would perform the basic functions of
minimizing infiltration, directing and transmitting percolated rainfall away
from the landfill and providing a final cover and a growth medium for
vegetation. A 12 to I8-inch layer of low permesbility soil with a
permeability of approximately 10—7 em/sec would be placed on the
existing landfill. Clay or a soil/bentonite admixture could be used.
This would be followed with an 18-inch layer of sand or other porous
material which would act as a drainage layer to allow runoff of percolated
rainfall. Filter fabric would then be placed on top of the drainage layer
to prevent the clogging of the pore spaces by fines from the topsail
layer. Finally, a 12-inch layer of topscil would be placed to provide a
cover for the drainage laver and to support a vegetative cover to
prevent erosion of the cap. The site may also have to be graded and
drainage swales provided for surface water diversion.

Subsurface Barrier

The May 1988 ground water level monitoring indicated that the
bottom of the fill is approximately 1 to 2.5 feet above the water table,
based on interpretation of borings for wells GM-10 and GM-11. A
subsurface ground water barrier such as a slurry wall would isolate the
landfill contents from the horizontal flow of ground water through the
landfill during higher ground water periods. However, this remedial
technique would be expensive ($50,000 to $75,000) and the need for a
subsurface ground ﬁater barrier is questionable since the lower portion
of the landfil most likely has been periodically exposed to the ground

water during high ground water periods and any contaminants.in the fill
may have already leached out,

Alternative No. 3 - Ground Water Collection (and treatment, as required)

Alternative No. 3 consists of collection of the ground water (and
treatment as required for discharge) to achieve an acceptable level of
water quality. If the landfill contents do not constitute a continuing

source, the collection of several pore volumes may be sufficient to
achieve clean up objectives,

19
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Two scenarios involving different recovery well placements were
modeled for this evaluation. Since aquifer data available at this time is
only preliminary, the resultant modeled data must also be considered
preliminary. Further evaluations are recommended, inciuding an aquifer
performance test prior to establishing design criteria for this alternative.

Hydraulic conductivity (k) data from the existing monitoring weils
indicated relatively uniform soils for the areas north and south of the
landfill and therefore was deemed sufficient to provide preliminary data
for modeling of a recovery system. The configuration of the existing
monitoring network should be sufficient to monitor the effects of an

aquifer performance test and subsequent performance of a recovery
system.

The Theis Welifield ground water flow model, which evaluates
ground water flow hydraulics that are time dependent with Jacob's
correction for unconfined conditions, was run utilizing one 6-inech
diameter recovery well, approximately 25 feet deep located near GM-10
adjacent to the landfilll (Figure 6). Calculations using Jacobs’' modified
Theis equation (Cooper and Jacob, 1946, Amer. Geophysical Union, Vol.
27, No. 4) indicated flow from the well will be about 1.5 gpm. The long
term (180 days) cone of influence generated from this well however, was
not sufficient to capture contaminants found in wells GM 9, 12, and OBG
wells 4 and 8. The relatively low permeability of the formation
restricted the shape of the resulting cone such that regional flow
gradients in some areas of the plume were not reversed.

A system consisting of three recovery wells all designed alike was
then modeled (Figure 7). The cumulative cone of influence was
sufficient to capture ground water about 300 feet southeast and

20



R0OO2

3208.006

northwest of the landfill, and about 100-150 feet downgradient of wells
OBG 4 and 8. Injection wells placed upgradient of OBG-5 to enhance
flow gradients were considered but determined not to be effective since
ground water flow northeast of the railroad mav be controiled by lower
permeable soils there. Excess ground water pumped inte higher
permeable soils around the landfill may divert flow lateraily northwest
and southeast outside the capture zone.

Capture zones developed from the preliminary modeling provide an
estimation of the amount of recovery wells which may be needed to
remediate the contaminant plume. Prior to establishing the number of
wells needed, a test recovery well should be installed at the landfill and
tested to verify or modify existing data.

Alternate No. 4 - Biodegradation of Contaminated Soil

This innovative treatment technology consists of the use of
indigeneous bacteria and/or cultivated strains of bacteria to degrade the
volatile organic and phenolic compounds in the landfill.

The optimum conditions for microbial activity ineclude a balance of
substrate ("food"), nutrients (nitrogen. phosphorous and trace
elements), temperature, moisture, and pH in the range of 6 to 9.
In-situ biogedradation is the in-place treatment of soils which Ts
accomplished by injecting nutrients into the soil; however, the probable
encapsulation of the contaminants by the solidified resin would severely
limit the effectiveness of this method.

In this case, biodegradation would be sccomplished by tiiling of the
soil with nutrient addition and moisture control. A one and a half foot
layer of soil would be excavated .with a backhoe and spread over a
minimum one half acre ares to a depth of one foot. Nutrients (fertilizer)
and cuitured bacteria would be pre-mixed in a tank and pumped onto the
spread out soil. The socil would be tilled weekly with a tractor and
chisel plow and watered with a sprinkler system as required to maintain
a proper moisture content.

21
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An estimated 16 weeks will be required for the contaminants to
degrade to acceptable levels, The total time required for treatment will
depend upon the area available for the tilling operation. If only a
haif-acre is available, four tilling operations and a total of 15 months will
be required. A one acre area would reduce the operation to two tillings

end an overall eight month time period since more soil could be treated
at one time.

The advantages of this alternative are that the source is treated
and it is much less expensive than excavation and removai. The
disadvantages are that a pilot testing program should be performed
which would delay implementation; the micro-organisms are sensitive to
substrate conditions; the implementation period is much longer than
excavation and removal and could be longer than a ground water
pumping program; a minimum area of one-half acre is required for the

tilling operation; and the excavation and tillilng would expose the
contaminants to workers and the ambient air.

Alternative No. 5 - Excavation, Removal and Off-Site Disposal of Soil

This alternative would involve the excavation of the landfill contents
and disposal of the contaminated soil at a secure landfill which is
licensed under RCRA Part B. It is estimated that the landfill (150 feet
long by 100 feet wide by an average depth of 5 feet) contains about
75,000 cubic feet of contaminated soils (2,800 cubic yards).

The advantages of this alternative are that it would provide the
shortest time frame for removal of the source and minimize future ground
water monitoring, collection and treatment time. Disadvantages include

possible release of volstile organic compounds into the air, the safety of
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workers involved in the excavation and the possible requirements for
pretreatment of the soil which may be required for off-site transport

(e.g., moisture content).

R002 , 23
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SECTION 4 - CONCLUSIONS

Conclusions

The following information and conclusions have been developed from the

additional f{ield investigations and preliminary evaluation of remedial

I RO02

d
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j alternatives:
. .

1

Results of the test borings indicate a sandy unit occurs to a depth
of 18-23 feet overlaying a dense till, which is consistent with
previous test borings. The landfill was placed on an apparent
deposit of fill which extends to include the railroad bed.

The water table in May 1988 was ! to 1.5 feet higher than in
October 1987; however, the water table in May 1988 was 1 to 2.5
feet below the base of the landfill. Ground water flow from the

landfill appears to be in the northeast direction towards well
OBG-8.

Results of in-situ permeability tests indicate that the hydraulic
conductivity (k) of the sand unit consistently ranged around 5.75 x
107 cm/sec in OBG wells north of the railrosd tracks snd 4 x 107
cem/sec in GM wells south of the tracks; therefore, the controlling k
is north of the railroad tracks. -

The concentrations of VOCs in the October 30 samples from wells
OBG-1 through OBG-4 were less than the concentrations detected
on August 6 (Figure 4); most notably, VOCs were not detectable in
well OBG-4 versus a total VOC concentration of 2504 ppb on
August 6. In the new monitoring wells, VOCs were not detectable
in wells OBG-6 and OBG-T7; however, total VOC concentration of 943
ppb was noted in well OBG-8, the principal contaminant being
xylene at 850 ppb. The December 2, 1987 samples showed lower
concentrations of total VOCs and xylene (316 ppb and 280 ppb,
respectively). The concentrations of total phenols detected in the
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downgradient wells ranged from 6 ppb to 100 ppb on October 30,
1887 versus 9 to 37 ppb on August 6, 1987. Although contaminants
have been detected approximately 225 feet northeast of the landfill
(Figures 4 and 5), the concentrations are generallv one or two

orders of magnitude less in the downgradient area than found in
the ground water beneath the landfill.

5. Five remedial alternatives were identified and are as follows:
1. No Action. (A "passive remediation" program consisting

of sampling and analysis of ground water from selected
wells),

Source Containment (landfill capping).

Ground water cotlection (and treatment, as required).
Biodegradation of soils.

v o 2 2
T ™

Excavation and removal and off-site disposal of

contaminated soil.

6. Additional site investigations will be required to further develop
and evaluate final remedial action ailternatives. The additional
investigations might include the sampling and analysis of the landfill
contents (required to further evaluate the feasibility of
biodegradation and to conduct a qualitative risk assessment); the
installation and pump testing of a ground water recovery well to
refine the well model; and further sampling and analysis of the
ground water monitoring wells. -

Respectfully Submitted,

O'BRIEN & GERE

c

Thomas A. Jord
Vice President

GINEERS, INC.

Prepared by:

Edward P. Zimmerman, P.E.
Sr. Project Engineer

Richard G. Stromberg
Project Hydrogeologist

ROO2 25



Well

0BG-1
0BG=-2
0BG-3
0BG=4
0BG-5
0BG-06
0BG-7
0BG-8

(1)
(2)

ROO2

3208.006
05/88

TABLE !

Well Installation Summarvy

Total
Diamecer Depch
(in.) (fr) (1)
2 18
2 20
2 18
2 13,3
2 13
2 23
2 21
2 20

below ground surface
above mean sea level

Top of Steel

Screen Ground Casing
Interval Elevation Elevation
(ft) (1) fr(2) fe(2)

8-18 76.17 78.09
10-20 83.10 85,52
8-18 73.21 76.08
3,5=13.5 74.07 76.53
3-13 81.54 84.84
3=23 77.19 79.48
6-21 73.15 75.48
5-20 76.92 79.44



TABLE 2

Ground Water Elevations

GW Elevation GW Elevacion
Well No. {(fr) (1) (fr) (2)
0BG-1 67.67 68,60
0BG-2 66.94 67.44
0BG=-3 68,48 69.81
0BG-4 69.90 72,01
0BG-5 74,38 -
0BG-6 - 69.99
OBG-7 - 68,02
0BG-8 - 70.14
GM-8 73,38 72.24
GM-9 71.26 71.49
GM-10 71.86 72.90
GM-11 72.77 74,56
GM=-12 73,38 74,64

ROO2

(1) Measured on 8/6/87 (above mean sea level.)
(2) Measured on 10/30/87 (above mean sea level,)

(3) Measured on 5/10/88 (above mean seal level,)

GW Elevation
(ft)

69.71
68.23
70.81
72.63
76.52
71.53
6%.33

71.16

©73.27

73.04
74.20
75.74

75.31
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TRBLE 3

VOLATILE ORGANICS AND TOTAL PHENOL DATA

Corcemtration

TRIP
Sample Location GB6-i 0B~ 0B6-3 (QB5-+ (0964 (B6~+ (OB6-7 0B65 (P68 0OB6-8 BLAN

Lab ID No. B2413  GRAI4  ER4IS G416 B2Al6  G34SS  GaAI7  GRAIB BMIS B3ASE 62420

Sampie Date 10/30/87 10/30/87 10/30/87 10/30/87 10/30/87 12/02/87 10/30/87 10/30/87 10/30/87 12/02/87 10/30/67
DUPLICATE

PARRMETER INITS .
EPA METHID 601/602:
Vinyl Chloride ppb 4] {1 (t (1 {1 {1 {1 1 3 2 {1
t-1,&-Dichioroethene  ppb {1 i {1 {1 {4 f! 1 (1 & e {1
Chlorofern ppb (1 {1 4] 1 (1 {4 (1 (1 2 {1 {
1, @-Dichioropropane ppb {1 {1 1 {1 {1 (1 {1 {1 12 16 Q1
Trichioroethene ppt 9] i 1 {1 a a {1 (1 3 {1 {t
Benzene ppb il H (1 {i {1 {4 9 {1 4 4 {l
Toluere ppb {1 {1 a u {1 {1 (1 1 6 2 {1
Chlorobenzene pob {1 6 6 {1 {4 {1 i {1 2 10 a
Ethyl benzene peb {1 {1 1 {1 {1 { {1 {1 15 {1 {1
Yylene ppb 1 u (" Q1 {1 { (t i 850 280 {1
Total Volatiles Ppd 1 5 7 ND ND KD ND D %3 316 )
Surrogate Rmriesx
Bromochlcrosethane X 8 st 110 8 102 ¥ 104 97 08 )| i08
2-Broso-i-chioropropane % 93 91 103 & 112 101 103 97 103 % 109
Triflourotoluene 5 93 7% a2 87 97 107 % 84 8 100 ‘106
TUTF[ m.s . ppa - OOM 0-03 0-012 - - ODM 0-“ 0-1 ; (0.“)5

Notes: All other Method £01/602 compounds were below detection limits
ND = None Detected



3208.006
04/38
TARLE 4
Ground Water Analvsis Summary
Concentration (ppb)

Sample Sample Ethyl- Total
Location Date Benzene Toluene Xvlene Benzene Phenols
GM-9 10/23/86* < 100 300 11,000 2,500 3s0

08/06/87 < 100 100 9,800 2,600 25
GM=-10 10/23/86% 7,700 1,200 26,000 3,700 1,500
08/06/87 4,800 < 1,000 22,000 2,800 2,800
GM~11 10/24/86%* 2,000 6,000 66,000 14,000 6,700
08/06/87 2,300 4,300 64,000 12,000 14,500
GM-12 10/24/86%* < 10 50 1,500 300 1,100
08/06/87 < 100 <100 7,800 900 150
OBG~1 08/06/87 3 <1 2 <1 9
10/30/87 <1 <1 1 <1
0BG-2 08/06/87 <1 <1 2 < 1 12
10/30/87 <1 <1 <1 <1 9
0BG-3 08/06/87 <1 <1 1 <1 26
10/30/87 <1 <1 <1 < 1 20
0BG-4 08/06/87 15 10 2,300 160 37
10/30/87 <1 <1 <1 <1 1
12/02/87 <1 <1 <1 <1 -
QBG-5 08/06/87 <1 <1 2 <1 <1 —_
0BG-6 10/30/87 <1 <1 Z1 <1 6
0BG-7 10/30/87 <1 <1 <1 <1 6
OBG-8 10/30/87 2 6 850 15 100
12/02/87 4 2 280 <1 -

* Data from "Preliminary Hydrogeologic Investigation of the Manufacturing and
Landfill Areas, BTL Specialty Resins, Inc, Andover, Massachusetts" by
Geraghty & Miller, Inc., February, 1987.

ROG2
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OBRIEN & GERE

{

IN-SITU PERMEABILITY TEST
FIELD LOG

PROJECT LZicowosd - mudER LOCATION _ Amceczm. MA

WELL NUMBER _OR&-7- ELEVATION
DATE =22/ 97

WATER

— TME_ OEFFTH .y HHe

7 -
7777y [777 2w as] (2.1 - .4 P

STATIC HEAD (H) 15 LA CHUS SRR S is
I4c 4y | 1.2 (0 b XN

[ %=

PIPE RADIUS (r) A e R e
12443¢ i 9.9 285 100 : 62

SCREEN RADIUS (R) _-25 |ezasel %¢ o2

1
|

SCREEN LENGTH (L) 5

t=0 INITIAL HEAD (Ho) 71

l HYDFAULIC CONDUCTIVITY :

IR

o

l K=r21n(L/R)

" e 270
LYY DATUM K= _ 08 e lis /)

- o —
(34w ™ rifae = 4.0% M0°T o

205 70

Oty s O ey S iyt isiiots. 4o Sl ———
——— - —-— - —— . —— — py — e iy e mm— o tm— T - - ————

—U == LTI LTIl LTI T I S i ,‘\I_' ITInTTII LIRS
v — mmm et E v w mmEm e —

0.2 g g
- e m e w e e m e e - o o ———

...... S - . . .. R . . . C e e s aem——

. e T e s maoma e i e e .

.1
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E——E GCBRICN 6 GERE

IN-SITU PERMEABILITY TEST

FIELD LOG
PROJECT Atpover —Reicsoer LOCATION _Awpover
WELL NUMBER _2E&-6 ELEVATION _79.48 ree of coasm.
DATE VZYALIL V)
76 mintes WATER H=h
1 pe) : e __DEPTH o
P o /3.4¢ . 54 /
STATIC HEAD (H) [ ELRVF-F BT RCEN
=y ) /-"“ _//. 30 s ‘3?
. = —  PIPE RADIUS (r) X o Em) it 20 ) oo
2.0 /0. 86
SCREEN RADIUS (R) i |£-5 lo.c3
_ _t_ 2.0 /8, £ 49 23
‘ SCREEN LENGTH (L) —= 3.5 Yp. 35
M 4.0 1p.lZ
|| =0 INITIAL HEAD (Ho) el [ 4.2 19.98 lew
T— 5.0 19 ¢/
n| FIZE T HYDRAULIC CONDUCTVITY : 5.5 19.67
HJE l L 6.0 19.50 w9
Lzt K=r*in(L/R) 6.5 19.35
A= 7.0 19.22 7
I 2LTo
LYY DATUM K= G el il 29 ) 26l v %;_2;
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IN-SITU PERMEABILITY TEST

FIELD LOG

PROJECT _Auwpover = Rescuoe LOCATION __Arrover
WELL NUMBER _£B&6 - 7 ELEVATION 7548 rom er .
DATE /9/3 922

WATER Heh

’ A
— | @ -4 TIME DEPTH s h Heb
777 o 4

STATIC HEAD (H)y 1 £ 1029

tmo0 L0 \nzdl o T
PIPE RADIUS (r) )

1

130 £ 25 "1y
SCREEN RADIUS (R) _.f_ (5.5 [£os | ivai

- —* |—é' 0 7, 92 i
|38 SCREEN LENGTH (L) —~Z_ [es 1z23

’ " | _t=0 INITIAL HEAD (Ho) 1 71 7.52 | a4

HYDRAULIC CONDUCTIVITY :

K=rfIn(L/R)
bo— R ZLTO

)

0

-3

0 A —

E 7. 251 14
o

=

: , Y :
K= C!-S LA 3 .'"' 3 ;"\|w';

Lm0z 241a0C e yoan - Yonba.
L, e ' .
LTI P L ey
|.° PE— e —— ——-—-——:_—ﬂ:—_—
0.9 — — e ——
—- e i e —r e e e e ]
o's —— —— = il e ————————— ey i ——
0.7 = == T ——
L i
06 — ——
4 — -’l — -—
0.5 P ———p———
 So— o = = — T
FriLinil [p— .- v
e | . — — — —— | L i . S — i — T T e e e —— e e — — ——
(Te) O3 T = ————— —— i Tt = . ="= e e
0.3 — — —— — — —
B :___'"':—':.-'3___:?:_- E___.__ _:f—;" - — yrrra—— .._.:'__T__":' it —— ——
] It wratrokd bt Syt is vl efinpinp b g el SRR bttt '...—_.-——-.':"_"-.._-.
—me . A a8 W ow = f em— e e ammes ® me s = ey - e . m o ERR Y S EE 8 Se— W o . —— S E R W — .  ———————
P . — fh s e ¢ e e o mm s emet e—— 4 mme = s o e oW - P m — o . - eEeam e aram 8 = = = --—-—l‘—.—-__
ve e—— 1 emm) — e = = r v e im o= - e v 4 = - = . us - - at = mre e mam = e e dmmm - o e ——
i =t v oa med — . = .-;.-... _ e = . —_ —_— . e —— m i - - - — h —
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° §=# cumensoene

FIELD LOG
PROJECT Nawwncwy dusese LOCATION _Aussza v
WELL NUMBER L2&-& ELEVATION
DATE 1= 020027
WATER Heh
— TIME DEPTH ' h. H=Ho
10217 lo.¥ - A9 |RorE- 1y
STATIC HEAD (H) 1> Jiez 4ol aas| 15 | wac [woer]
-0 10% Sl kk] e ks i’

1
|-

e
|

B b
=
IS
=g
L bo—1nr
4 DATUM

PIPE RADIUS (r) .08

SCREEN RADIUS (R) _2°

SCREEN LENGTH (L) 2
INITIAL HEAD (He) A5
HYDRAULIC CONDUCTMVITY :
K-—-rzln(L/R)

2LTe
K= o3, ("5/-2.:)

IN—-SITU PERMEABILITY TEST

143 a3 F‘-’/Sa. = S.f.-c.lo“'

" m————— . ll._-- ;

T o Tmm——1 _"1 -
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ANALYTICAL DATA
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~ Purgeable
Priority Pollutants

LABORATORIES, INC.
cunt___ REICHOLD CHEMICAL 0B N, 3208.001.517
DESCRIPTION OBG-1
sampLENO. 62413 patecoiecten_ 10-30-87 payppeco._ 11-3-87  naveanalyzeo _ 11-9-87
. ppb PRO
ree e s PRDNENT R ST e -
Chiorometnane = b S mekle | 13- Dichloropropene <1.
e N
Bromomethane : 3%.« i
= - -—vu——w—w— - i hiead s "‘“""’“ ""i"" iz
§ Yinyli chioride s L Benzene
Chloroethane @ Dibromochioromsthane

Methyiens chioride
1,1-Dichioroethene
1,1-Dichloroethane
t-1.2-Dichtoroethene
Chloratorm
1,2-Dichloroethane
1,1,1-Trichioroethane
Carbon tetrachioride
Bromodichioromethane

1.2-Dichloropropane

1.1.2-Trichloroetnane

- -¢+1.3-Dichioropropsne

2-Chloroethyivinyl ether <10.

> Bromoform <10.
1.1.2.2-Tetrachloroethane <1l.
Tetrachlorosthene
Toluene

& Chiorobenzene
Ethyibenzene

V. _52enes 1.

Methodotogy: Fegeral Register—40 CFR. Pan 136. October 26. 1984

Comments:

SURROGATE RECOVERIES:

Bromochloromethane =
2-Bromo-l-chloropropane =

- Trifluorctoluene =

OBG Laboratories. Inc.

Box 4942/1304 Bucklev Rd./Syracuse NY/13221/(315) 457-1494 m

86%
93%
93% -

Authorized:

(Ll 2Tt

Jecerher 3 1987
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LABORATORIES, INC.

~_ Purgeable
Priority Pollutants

t-1.2-Dichloroethene
f“ Chloroform '
1,2-Dichiorgethane
55 1.1:1-Trichlorosthane

Carbon tetrachioride

ot . v DTS
Bro
e .

m‘_

1.2-Dichloropropane

Methodology: Fegeral Register—40 CFR. Pan 136, Qctober 26. 1984

Comments:

SURROGATE RECOVERIES:

Bromochloromethane = 91%
2-Bromo-l-chloropropane = 91%
. Trifluorotoluene = 78%

J\

OBG Laboratories. Inc.
Box 4942/1304 Buckiey Rd./Syracuse. NY/13221/(315) 457-1494

CLIENT REICHQLD CHEMICAL JOB NO. 3208.001.317
DESCRIPTION 0BG-2
SAMPLENo.__G2414 aTe corLectep _ 10-30-87 parepecp. 11-5-87  pave anaivzep _11-9-87

1,1.2-Trichioroethane

; - €=1,3-Dichioropropene

2-Chloroethylvinyt ether <10.
¥ Bromotorm <10.
1.1.2.2-Tetracnioroethane <1.
i Tetrachioroethans
Toluene l
Ethyibenzene - '<1 *
s e a.

snorisess (L7

Date-___ December 3, 1987
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=== Purgeable
= | Priority Pollutants

cuenT____REICHOLD CHEMICAL o no. 3208.001.517

DESCRIPTION 0BG-5

SAMPLENO.__G2415 _ oparecouiecren _ 10-30-87 ourepeep._11-3-87  oave anacvzep _11-9-87
pRO opb

Bromomethane

TVR AT e e s oy n’&-_;—;r.-_.‘.-’l_t,-_'_m—_-. = i F-, — s
& 4 chiond . e R
- - — - E - e Sl

LA ARERERLL L L T

Benzene
Chioroethane N

' Mathytene chioride

1.1-Cichioroethene

?

1.1,.2-Trichiorgethane

S

o

.. c=1.3-Dichlorocpropene
1,1-Dichioroethans

2-Chloraethylvinyl ether <10.
t-1.2-Dichioroethene £.'Bromotorm <10.
Chiorotorm 1,1.2.2-Tetrachioroetnane <1.
1.2-Dichioroethane i4 Tetrachioroethene l
1,1,1-Trichtoroethane Toluene
Carbon tetrachlonde fg;-,'Chlorobcmne 6.
Bromodichioromethans ¢ Ethyibenzene i <1.
1.2-Dichioroprooane 1. BeXyenes _' _ <1.
Methodology: Feaeral Regisier—a0 CFR. Part 136. QOctober 26, 1984
Comments:
SURROGATE RECOVERIES: -
Bromochloromethane = 110%
2-Bromo-li-chloropropane = 109%
- Trifluorotoluene = 82%

QBG Laboratones. inc. Authorized: C? M /Zf‘

Box 494271304 Bucxiey Ad./Syracuse, NY/13221/({315) 457-1a94 - December 3., 1987
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S == = Purgeable
Priority Pollutants

LABORATORIES, INC.

CLIENT REICHOLD CHEMICAL  osNo. _3208.001.517
DESCRIPTION 0BG-4

SAMPLENO. _ G2416 _ pavecowtecten __10-30-87 pavpmeen._11-3-87  pareanaLvzep _11-9-87

ppb

1-1.3-Oichloropropene

Bromomethane e WA LS _:,'"
ot o W
Chloroetnhane hane - mads e
- . 3 PR NREw i
& Mathyiene chiorice — 1 1,1.2-Trichioroethane
1.1-Dichioroethene ﬁg.‘ 'm )
" 1,1-Dichloroethane 2-Chloroethytviny! ether <10.
t-1,2-Dichtoroethene E;B“’Wm- T T Tao.
< Chiorotorm 1.1.2.2-Tetrachioroethane 1.
1.2-Dichiorgethane ® Tetrachiorosthens ST '1
= L e CAET LT
. 1.1.1-Tﬁchloroemmg Toluene
Carbon tetrachloride ¥ -Chiombenzane - . - s )
C e e O A A S SR I A S §
i Bromodtcmommetr_l_mh L . Ethytbenzene
1.2-Dichtoropropane v g_n” ' e TR
. A e e e - . B v hw o+ A aaTalid " - u.‘a-',-'w LR — ' L
Methodoicgy: Federal Register—a0 CFR. Pan 136. October 26. 1984
Comments:
SURROGATE RECOVERIES:
Bromochloromethane = 82%
2-Bromo-l-chloropropane = 82%
Trifluorotoluene = 87% -

Authorizes: Q M/ Z'f
QOBG Laboratones. Inc.

= TP L A P LT I L L S L NNFE A e L ] . -




s === Purgeable
Priority Pollutants

LABORATORIES, INC.
CLIENT REICHOLD CHEMICAL o8 No, _3208.001.517
DESCRIPTION OBG-4 (Duplicate)

Chloroethane

e s £ e L .. . - .
gmmkmde R .'..'..J _ 1.1.2-Trichioroethane
-',-_—v\.rs. B A ~
1,1-Dichtoroethene J-Dldwm
E;‘_s;].‘l-Dicm ‘___,_; -Chloroethyiwnyl ether <10.
t-1.2-Dichioroetnene “Bromotoem - T <10.
A s S I a s e -
ﬁ, CHWOm ) . 1.1,2. 2 Tetracnloroethane <1.
1.2-Dichtoroethane E’m woroathene
o - - *Ww--w\" e R N LSRN TR
Eia, 1-Trichloroethans - Toluene
3 ..-_“N a.\-»m.‘:.- T et .- . - e -
Carbon tetrachloride : P e ]
.y . e o s g er — . e A el - T VL e e s ey e gt alh =
E&wodid\lom R T I | Ethyibenzene
h —x R ORG-S

o

1.2-Dichloropropane ¥ E""*"".:‘*f Lo * o
- — o doret N R A s LA N Pk AN Ak,

Methodalogy: Federal Reqister—a0 CFA. Pan 136, October 26, 1984

Comments:
SURROGATE RECQVERIES: -
Bromochloromethane = 102%
2-Bromo-l-chloropropane = 112%
- Trifluorotocluene = 97% -

Authorized: 0 M%
OBG Laboratories. inc.

Box 4942/1304 Buckley Rd./Syracuse NY/13221/(315) 457-1494 Date December 3, 1887




R .. Purgeable
Priority Poliutants

LABORATORIES, INC.
CLIENT REICHOLD CHEMICAL Joang, _>208.001.517
DESCRIFTION 0BG-&
sampLENO. . G2418  patecowtectep _ 10-30-87 payppeep._11-3-87  nareanavzep 11-9-87
ppb
t-1.3-Dichioropropene {1l.
Bromomethane o g > Toxae SN T ~
Chigroethane @ Dibromochioromethane 5
:__ Methylene chioride 1.1.2-Trichioroethane
1.1-Dichloroethene " c-1,3-Dichioropropene
-. 1,1-Dichioroethane 2-Chloroethylvinyi ether <10.
t-1,2-Dichloroethene % 8romotorm <10
e Chioroform _ 1.1.2.2-Tetrachioroethane <l.
1.2-Dichioroethane ‘-;.—':"Ttu'mm
%{f‘l.i.i-?ddﬂomoﬂnm _ Toluene
Carbon tetrachionde i5: Chioroberzene J
iﬁm on . B y ' Ethytbenzene
1.2-Dichloropropane v _E.- o AR _ v

Methedology: Federai Reqistar—a0 CFR, Part 136, October 26, 1984

Commenta:

SURROGATE RECOVERIES:

Bromochloromethane = 97%
2-Bromo-l-chloropropane = 97%
- Trifluorotoluene = 84% -

wmonseg (2 L TA~

OBG Laboratories, inc.



Purgeable
Priority Pollutants

LABORATORIES, INC.
CLIENT REICHOLD CHEMICAL sos No. _3208.001.517
DESCRIPTION 0BG-7

- sampLENO. 52417 patecoutecten _ 10-30-87 parepeco._ 11-3-87  pate anaLyzeo _11-9-87

Bromomethane

e o gman e tfe,= v
Chioroethane

" Mathylene cricride
1,1-Dichioroethene

1,1-Dichioroethans

t-1,2-Dichloroetnene

* Chiorotorm o
" 1.2-Dichloroethane
) - 1.1,1-Trichloroethane
Carpon tetracnionde.

3 Bromodichioromethane

1.2-Dichioropropane

Y

Comments:

SURROGATE RECOVERIES:

Bromochloromethane = 104%
2-Bromo-l~chloropropane = 105%
‘Trifiuorotoluene = 98%

l QBG Laboratories. Inc.

Sox 494271304 Buckiey Ra /Syracuse NY /11?1118 J57.7404

Methcedoiogy: Federal Register—a0 CFR. Part 136, October 26, 1984

ppb

1.1.2-Trichiaroethane

#-0-13-Dichicrapropene Vv
2-Chlcoroethylvinyl ether <10.

" Bromotorm <10.
1,1,2.2-Tetrachioroethane <1.

%" Tetrachioroethene ]
Toluene

B.Coroberzsns
Ethy]benzene - o -

Authorized:




= === Purgeable
Priority Pollutants

LABORATORIES, INC.

CLIENT REICHOLD CHEMICAL JoBNO. _3208.001.517

DESCRIPTION 0BG-8

SAMPLE NO. G2419 DATE COLLECTED 10-30-87 DATE RECD 11-3-87 DATE ANALYZED 11-9-87

Bromomethane

[ civoride T S B, Benzene s
Chloroethane <1. ' o -:“ AR W
7 Methyiene chioride N ' 7 1.1.2-Trichlaroethane
1.1-Dichioroetnene E:o-i.&bldwnpm T
;-: 1,1-Dichioroethans 2-Chioraethyivinyi ether <10.
t-1.2-Dichioroethene 6. . Bromoform <10.
u ’ - Chioroform 22. 1,1,2,2-Tetrachioroethane <l.
. 1.2-Dichtoroethane 1. & Tetrachioroethene <1.
# 1,1,1-Trichloroethane <1. Toluene 6.
Carbon tetrachionde b,qmm o 22.
, ~ Bromodichioromethane Ethylbenzene 15,
1.2-Dichtoropropane 12 Svianes - ST o 350 .
Methodology: Federal Reqister--40 CFR, Pant 138, October 26. 1984
Comments: —

SURROGATE RECOVERIES:

Bromochloromethane = 108%
2-Bromo-l-chloropropane = 103%
.Trifluorotoluene = 82%

Authorized:

(0 LA

OBG Laboratories Inc



g §=—: E— . . Pu eable
= Priority Pollutants

LABORATORIES, INC.

CLIENT REICHOLD CHEMICAL 108 No. _3208.001.517
DESCRIPTION Trip Blank

SAMPLE NO. (2420 OATE coLLecTED _10-30-87 parepecp._11-3-87  pave anALyzep . 11-5-87

ppb peb
I R L T T
R e i e

Chicroethane

- =

L Methylens chioride ) T U_” o ]l -~ 1.1,2-Trichloroemane.
1.1-Bichioroethene g‘-'gq ,:;,.obhmmp.m
r:. 1,1-Dichioroethane ' _ 2-Chloroethyivinyl ether <o,
t-1.2-Dichigroetnene gamfum ) 'H e ”<10.
- Chloroform | 1.1.2.2-Tetr;cn;or$et;1-a.;1:- <1.
1.2-Dichtoroethane @Tmm ; o
¢z 1.1,1-Trichioroethane ' -T.oluene
Carbon tetrachiorice ; o v T T
. —— . T - RS
o Bromodichioromethane ) *J Ethylbenzene
1.2-Dichioropropane '- i A" ‘,

Methodology: Federal Register—a0 CFR. Part 136. October 26, 1984

Comments:

SURROGATE RECQVERIES:

Bromochloromethane = 108%
2-Bromo-l-chloropropane = 109% )
-Trifluorotoluene = 106% -

Authorized: 0 M W—

QBG Laboratories, inc.



Laboratory
Report

LABORATORIES, INC.
DESCRIPTION
DATE COLLECTED 10-30-87 DATE RECD. 11-3-87 DATE ANALYZED
Description Sample # PHENQL
L omG 2 ) ‘cza1a [Tl T
0BG 3 G2415 0.020
- 0BG 4 G2416 0.;01_2
0BG & G2417 0.006
. R N
0BG 2 { G2418 0.006 | e o
0BG 8§ G2419% 0.10
E‘ . = T -
P - C tt Fecmiam o AL e bR . ew P
LT T SAMANIE ot STt eer o
. . —_— N Cak AS R ihem Favy -...';._..

Methodoiogy: Federal Regisier — 40 CFA. Part 136, October 26, 1984

Comments:

Authorized:

o

Units: mg/¢ (ppr) uniess otherwise notea

DN i
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'‘LABORATORIES, INC.

CHAIN CF CUSTODY RECCRD

320%-BL-S17

SURYEY RErebeed — A eeven

SAMPLERS: isymirerer

Dot A ol d,

SamitE TYPR
e | stanon acinam O IR v g - 3
= | 2 =} &0
Oob¢s 1 Mentom -y ifh 1 t'/sé‘)é’ 2.c8 I _l ! é} /;gwuﬂ : 4.:_','(1/.. ;?%pé:‘i;:gct
oRs 2 ] | 3.ce ' v I & ' [ ‘ l
ORG 3 | | bl /0 el | | ‘
X | | ld.'m- | / @, | I
nd -Yols ’: 25 |/ fé l ’ '
rlL 7 - ’f 2| | 7 O f
, P \ i
HRes 9 v v /.30 ' / I Ig_%) W Y
| | |
]
L |
| |
Relinquished by: [Simerrs | Recaived byt [y L Dara/Time
_@L*__ﬂ A, J’L.égﬂ-, /gtfe’ﬂ/ Lxoress //%é')l S S,
Relinquished bys: (Symewre Recaived by: (Sepwwre ' Duu{ Time
Relinquished Dy: (Sipmwwres Racaived by: (siymeseres Oc:e(‘-’?mc
Relinquisned By: (Synamre Received by Magiie laboratary far fieid Dcu:/Time
analysis: sumere ‘
Jispaichea By: (Sinenre I Daufﬁme Receivag izr Ladaratary dy: ,,,Opte- ime
[l L’ s th 4/ | AL T YN

. Methad. at Shipmarr: ﬁ OQ;Q - )

£ DAL % win d eanh qulie OAA(Lud

OBG Laboratories, Inc.
Box 4942 / 1304 Buckiey Road / Syracuse. New York 13221 / (315) 457-1494
Qakdale Medical Building / 700 Harry L Drive 7 Jghne= 1 ™ Nan Ve
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LABORATORIES, INC.

CHAIN CF CUSTODY RECCRD

SURVYEY Zssemmord —AnDow R SAMPLERS: isymmrer
.pdva/ A
Samo\E TYPY

b STANGN LOCATION oare e c-:“; ~ ’:g: c:::?'u?-:-s ::;;;‘;
2BG-3 f:;c;:.‘::.a;'bz‘n:‘:g_‘;{;:; 12(2f57 225 l v | [ |2-46~J 60/ £ o2
B L- 4 2. ':fzi?g casr s /12f2fa7 12145 l v 2 |2-4&‘.-J cor £ co2

| l

| i

| |

N |

RN |

1] |
Relinquished By: [Sigmemesr Recuived by: (Gomewrss l/ Dctaﬁ’im.
M A OA&‘éA W 5)’..4\.“_ 2/%/ ”' 450
Refinquished by: (S - Reczived by: [Sewnww Duu('ﬁm._
Relinquished 0y (Sumemwsr Received by: (Supewers Dau{ﬂm.
Relinquisned Dy: Symemre; Rn:ilivod by Mobiie Labaratary fer feid an-/'l'imc

SNAIYIi: Sgmenwn '
Disparcned Dy: (Symene DatefTime | Received ior Lacaratary by: . Cate/Time
Moty Jr el Jam

Marnod ot Shipment:

OBG Laboratories, Inc.

Box 4942 / 1304 Buckley Road / Syracuse, New York 13221 / (315} 457-1494
Qakoate Medical Buildinm / 700 Harrv L Drive ¢ Ja=rem= (" N Vi < 2707



Purgeable

= Priority Pollutants
LABORATORIES, iNC.

CLIENT REICHOLD - ANDOVER 108 NO. 3208.001.517
DESCRIPTION 0BG - 8

SAMPLE NO, G3456 DATE COLLECTED 12-2-87 DATE REC'D 12-8-87 DATE ANALYZED 12-15-87

--.u-!un»-a-.:g e . .

:-441'- .m.,~ . -.-l.&“- e B

Griethylenechioride -~ _~ . U7 T L 1.1.2-Trichtoroethane
T, T T e A A T e
1.1-Dichioroethene E"‘}w o _
e L ae apap t v e . N el s 8 baee e S dbeage ‘."*3“" 2 ‘.‘..' V=R 2
5 3 1'0"*“"“"“"‘"' . e i 2-Chloroethylvinyl ether <10.
o ’ ST Lom R Smeeetoemgenesy

t-1. Z-chhloroemene e I
PRV v — e .._...2' : thadia PSSR, ¢ £ P
g Chioratorm . N s O 1.1 2.2-Tetracnlor0emane ‘1.

1,2-Dichigroethane adtens

Tt T X N
=11, 1-Tdchloroclmm e

Tt e L e

Carbon tetrachioride

€1 Bromodi “ oL L r— oo
g ay P Ethylbenzene ‘1.
1,2- Dnchloropropane 16

Methogoiogy: Federal Register—ad CFR. Part 136. October 26, 1584

Comments:

SURROGATE RECOVERIES:

Bromochloromethane = 91%
2-Bromo-l-chloropropane = 98%
Trifluorotoluene = 100% -

Authorized: 0 SO U opm

Q8G Laboratones. Inc.



Purgeable

1 ===== Priority Pollutants
LABORATORIES, INC.
I CLIENT REICHOLD - ANDOVER 108 NO. __3208.001.317
DESCRIPTION 0BG - 4
l sampLeNo. __G3455  parecoumecten_ 12-2-87 pargnecp._12-8-87 paveanavzep _ 12-15-87
ppb ppb
l Bpi SR TR t-1,3-Dichloropropene <1.
I Chioroethane . L
Foaswmparacroncn 1 T T Datronorommane
l } 1.1-Dichioroethene E;"}O‘G;U:;Pm -.,. v
a;, 1.1-Dichioroethans R 2-Chioroetnyivinyl ether <10.
I 1-1,2-Dichioroethene ﬁ-m T ET <10.
& cntorotorm - 1.1;2.2-Tet.rach'lor;:le-than;- <1.
p 1,2-Dichloroetnane h]“w
%’- '1_1,1.-TW_ID. - Tolusne o .
Carbon tetrachioride m_ orobenzane
| Boomacmnmeiine 23 | L cwemens
1.2-Dichioropropane W P -:'_”r ..n;- ] \b
I Methedoiogy: Feageral Register—40 CFR. Pant 136. Qctober 26, 1984
I Commants:
SURROGATE RECOVERIES: -
Bromochloromethane = 97%
I 2-Bromo-l-chloropropane = 101%
Trifiuorotoluene = 107% ]
I -
P
winansess (L LA

OBG Laboratones. Inc.
Box 494271304 Buckiev Rd./Syracuse. NY/13221/(315) 4571494

Oate:______December 21, 1987




