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1.0 INTRODUCTION

This report summarizes the results of the Phase II site

investigation, performed during May 1984. The results of the

investigation further characterized the hydrogeology and soil chemistry

as related to past on-site waste management practices at the O.K. Tool

Company, Inc. (OK Tool) site in Milford, New Hampshire. The Phase II

investigation was performed in response to the detection of volatile

organic compounds (VOC's) in ground water samples obtained from on-site

monitoring wells located down gradient of the OK Tool manufacturing

plant.

1.1 PURPOSE AND SCOPE

This report presents the results of the Phase II investigation

to evaluate potential on-site sources of VOC's and other chemical

compounds.

The objectives of this investigation were to:

1) further delineate the vertical distribution of waste or
soil/waste located in the rear areas of the OK Tool
property, where VOC's were previously observed,

2) address each area's potential as a source for VOC's found
in ground water,

3) evaluate other potential sources of VOC's, including the
abandoned well and the outdoor tetrachloroethylene (perc)
storage tank.

NOVEMBER 15, 1984
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2.0 PHASE II EVALUATION OF POTENTIAL ON-SITE SOURCES OF VOLATILE
ORGANIC COMPOUNDS

2.1 WASTE OR SOIL/WASTE AREAS 1, 2, AND 3 '

2.1.1 Purpose and Methods

Areas 1, 2, and 3, shown on Figure 2.1-1, contain a variety of

materials including stained soil, sludges, oily waste and metal cut-

tings, shavings and broken tools. These materials are commonly mixed

with natural soils. Concentrations of VOC's observed in the surface

materials of these areas and the approximate lateral extent of waste

materials were described in the NAI report "Hydrogcologic Study and

Waste Evaluation, The OK Tool Company Site", dated December 1983.

The Phase II investigation of these areas was carried out on

May 7-9, 1984. As previously mentioned, the purpose of the Phase II

study was to outline the vertical distribution of VOC's in waste or

soil/waste, and to assess each area's potential as a source for VOC's in

the ground water.

The method of investigation involved digging test-pits at

selected points within the suspect areas with a backhoe, obtaining waste

or soil/waste samples at 2- to 3-foot depth intervals, and sampling

ground water from pits, where possible. In an effort to minimize

cross-contamination of samples, the backhoe bucket was decontaminated

with a steam-cleaner prior to beginning each pit and also at the time

the bucket reached the bottom of the layer of visually affected soil.

Other equipment, such as sampling buckets, spoons and shovels, were also

steam-cleaned prior to digging at each location. The soil/waste and

water samples submitted for chemical analysis were analyzed for VOC's by

GC/MS methods. The laboratory report containing the results of all

analyses performed during this investigation is included as Appendix A.

Test-pits were designated according to grid location and

sequence of digging (See Figure 2.1-1 for map and grid). For example,

NOVEMBER 15, 1984
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test-pit F-14-7 was excavated at grid location F-14 and was the seventh

pit dug during the Phase II investigation.

2.1.2 Results

The December 1983 NAI report discussed four areas of soil/

waste (Areas 1 to 4), distinguished primarily by their individual

appearance, i.e., each contains a different kind of waste. For this

reason, NAI anticipated that each area may have other distinct charac-

teristics, including the lateral extent and concentration of VOC

presence. Thus, these four areas are addressed separately here.

Selected results of the sampling performed in October 1983 have also

been incorporated in the discussion.

Area 1. Area 1 is approximately 8 square feet in size. Two

test-pits were dug in Area 1 (see Figure 2.1-1). Test-pit D-20-1 was

located in an area of unvegetated soil, where some of the freshest

appearing wastes were found. Odorous, stained soil was observed to a

depth of roughly one foot. HNu and OVA readings up to 200 to 300 ppm

were noted in the soils at all depths (0 to 7.5 feet) in pit D-20-1.

The natural soil strata, containing topsoil overlying alluvium and a

boulder zone (units discussed in NAI report of December 1983), had not

apparently been previously disturbed. See Figure 2.1-2 for a log of

test pit J3-20-1 and associated sample depths.

A second pit, D-20-2, was begun but was terminated at a depth

of 2.5 feet because the presence of VOC's was not indicated in the soil

by either the HNu or OVA, nor did there appear to be any stained soil.

Six VOC's were identified in samples of the unsaturated soils

from Area 1. Tetrachloroethylene (PCE) was present in the greatest

concentration (up to 1,100,000 ppb), followed by 1,1,1-trichloroethane

(1,800 ppb), xylenes (up to 1,000 ppb), 1,2-trans-dichloroethylene (700

ppb), trichloroethylene (TCE) (400 ppb), and ethylbenzene (<200 ppb).

In general, the concentrations of VOC's were greater at depth. Based on

NOVEMBER 15, 1984
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Ground
Surface

DEPTH \ MATERIAL
(ft) 1 DESCRIPTION
0-.-I . ,

1-

2-

3-

4-

5-

6-

7-

8-

9-

TopsoiI/Stained soil

Alluvium

SELECTED
ANALYTICAL
DATA (ppb)

SOIL/WASTE:

1,2 DCE=ND
PCE=61,000

DATE OF
SAMPLING

Sand, gravel, cobbles

Cobbles, boulders, sand

1,2 DCE=ND
41 {PCE=1,100,000

XYL-300

1,2 DCE=700
7' <PCE=1,1CJ,000

XYL=1,000

NOTES:

\1,2 DCE=5,400
7.5' <PCE=46,000

XYL=ND

1,2 DCE = 1,2 - trans-dichloroethylene
PCE = tetrachloroethylene
XYL = xylenes
NO = not detected "
JL = ground water level

10-83

5-84

Figure 2.1-2. General log of test-pit D-20-1 and selected analytical
data for soil/waste and srciund v.\iter sanplcs. O.K. Tool
Company Report, November 1984.
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field observations, it appeared tnat wastes disposed of in Area 1 were

primarily liquids which may have quickly infiltrated the unsaturated

zone and reached the water table. Lower VOC concentrations noted near

the surface may be due to volatilization or infiltration.

Ground water obtained from the bottom of pit D-20-1 contained

dilute concentrations of two VOC's which were present in the overlying

unsaturated soils: PCE (46,000 ppb), and 1,1,1-trichloroethane (130

ppb). Two other VOC's, 1,2-trans-dichloroethylene (5400 ppb) and

trichloroethylene (560 ppb) were present in higher concentrations than

observed in the overlying unsaturated materials. Xylenes and ethyl-

benzene, most of which are lighter than water, were not detected.

The hydrogeologic conditions present at the site and the above

data suggest that Area 1 is probably a significant source for the VOC's

found in on-site ground water monitoring wells M-3a and M-3b.

Area 2. Area 2 borders the rear parking lot and contains a

variety of odorous sludges, oily wastes, and stains combined with fill,

natural soil and sawdust. NAI excavated test-pits in five locations in

Area 2 (see Figure 2.1-1). Wastes were encountered down to depths of

one to four feet. OVA and HNu readings of VOC's emanating from

soil/waste were typically in the range of 10-60 ppm. However, readings

of 100 ppm or higher were found in pits E-16-5 and F-14-7. Pits E-17-4

and F-14-7 were terminated above the water table upon encountering

drainage pipes; thus, ground water was not obtained from these pits.

See Figures 2.1-3 to 2.1-7 for logs of these test pits.

Six VOC's were detected in unsaturated materials in Area 2.

PCE was found in soils from ecch of the test pits in concentrations of

100 ppb to 220,000 ppb. TCE (ND (200) ppb to 5200 ppb) and 1,2-trans-

dichloroethylene (ND (200 ppb) to 29,000 ppb; were also generally

present. Ethylbenzene (up to 3,500 ppb), toluene (11,000 ppb), and

xylenes (up to 270,000 ppb) were much less common. Concentrations of

VOC's in unsaturated materials normally declined considerably with

NOVEMBER 15, 1984
NAI Project 569 Page 6



DEP

Ground
Surface

•i \ MATERIAL
(ft) I DESCRIPTION
0^-1 . .

1-

2

3H

4

6-

7-

8-

g _

SELECTED
ANALYTICAL
DATA (ppb)

SOIL/WASTE:

0,2 DCE=1,000
(* - 1.0' PCE=3,600
\ (XYL=1 ,600

DATE OF
SAMPLING

5-84

Cobbly sand/waste/
sludge

Silty sand
(Alluvium)

Cobbles, boulders, sand,
gravel

fl,2 DCE=200
3' JPCE=2,100

(_XYL=ND
5-84

6. )PCE-400
<2°°

xYL=ND
5-84

GROUND WATER:77
7'

DCE=21,000
240

XYL=ND
5-84

NOTES: 1,2 OCE = 1,2 - trans-dichloroethylene
PCE = tetrachloroethylene
XYL = xylenes
ND = not detected
_T_ = ground water level

Figure 2.1-3. General log of test-pit E-18-3 and selected analytical
data for soil/waste and ground water samples. O.K. Tool
Company Report, Novenber 1984.
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\

I
Ground
Surface

DEPTH \ MATERIAL
(ft) 1 DESCRIPTION
O-i

1-

2-

3-

4-

5-

6-

7-

8-

9-

Black & red waste/
sawdust/sludge
Oily-coated cobbles

SELECTED
ANALYTICAL
DATA fppb)

SOIL/WASTE:

DCE=29,000
1,5

XYL=200

Greenish silty sand/waste/
fin

DATE OF
SAMPLING

5-84

1,2 DCE=900
4' (PCE<200

XYL=ND
5-84

PIT TERMINATED UPON ENCOUNTERING CLAY PIPE.

NOTES: 1,2 DCE = 1,2 - trans-dichloroethylene
PCE - tetrachloroethylene
XYL = xylenes
ND = not detected

Figure 2.1-4. General log of test-pit E-17-4 and selected analytical
data for soil/waste samples. O.K. Tool Company Report,
November 1984.

\
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Ground
Surface

DEPTH \ MATERIAL
(ft) 1 DESCRIPTION
On-1 ,

H

2

3-

4-

6-

7-

8-

9-

Brown & black silty
sand/waste/sludge

Silty sand

Cobbles, boulders,
sand, gravel (natural)

SELECTED
ANALYTICAL
DATA (ppb)

SOIL/WASTE:

-.5 [1,2
LPCE=

DCE=1,100
100

1,2 DCE=ND
r<PCE=21,000

XYL=ND

1,2 DCE=ND
4'<;PCE=19,000

XYL=ND

DATE OF
SAMPLING

10-83

5-84

5-84

NOTES:

GROUND WATER:
DCE=ND

PCE=1,800
XYL=ND

1,2 DCE = 1,2 - trans-dichloroethylene
PCE = tetrachloroethylene
XYL = xylenes
NO = not detected
j_ = ground water level

5-84

Figure 2.1-5. General log of test-pit E-16-5 ard selected analytical
data for soil/waste and ground water sar.ples. O.K. Tool
Company Report, Novenber 1984.
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Ground
Surface

DEPTH \ MATERIAL
( f t ) 1 DESCRIPTION
0-,

1-

2-

3-

4-

6-

7

8-

9-

Topsoil,
slightly stained

Alluvium

SELECTED
ANALYTICAL
DATA (ppb)

SOIL/WASTE:

Cobbles, sand, boulders

DATE OF
SAMPLING

5-84

5-84

NOTES:

7, p,2 DCE=130
[_PCE=1,100

1,2 DCE = 1,2 - trans-dichloroethylene
PCE = tetrachloroethylene
XYL = xylenes
ND = not detected
i. = ground water level

5-84

Figure 2.1-6. General log of test-pit D-17-6 and selected analytical
data for soil/waste and ground writer samples. O.K. Tool
Company Report, November 19S4.
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Ground
Surface

DEPTH \ MATERIAL
(ft) 1 DESCRIPTION
0-,— ,

1-

2-

Brown, black, red,
steel gray waste/sand

C. sand, cobbles
(fill)

5-

6-

7-

8-

9-

asbestos oioe

Boulders, cobbles, sand
(natural)

SELECTED
ANALYTICAL
DATA (ppb)

SOIL/WASTE:

i, fl,2 DCE=ND
[_PCE=75,000

1,2 DCE=1,100
T ^PCE=220,000

XYL=270,000

4'
1,2 DCE<200

XYL=ND

1,2 DCE=ND
PCE=12,000
XYL=NO

DATE OF
SAMPLING

10-83

5-84

5-84

5-84

NOTES: 1,2 DCE = 1,2 - trans-dichloroethylene
PCE = tetrachloroethylene
XYL = xylenes
NO = not detected

Figure 2.1-7. General log of test-pit F-14-7 nnd selected analyt ical
data for soil/waste samples. O . K . Tool Cr-r.pany Repor t ,
November 1984.

NOVE>3IR 15. 1984
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increasing depth. For example, in pit F-14-7, samples from I 1, 4', and

8* contained PCE in concentrations of 220,000 ppb, 18,000 ppb, and

12,000 ppb, respectively. Xylenes, present in concentrations of 270,000

ppb at I 1, were not detected at lower depths. Further, the highest

concentrations occurred in the waste layers themselves, as might be

expected.

Seven VOC's were identified in ground water samples obtained

from three test-pits. Included were 1,2-trans-dichloroethylene (up to

21,000 ppb), PCE (up to 1,800 ppb), TCE (up to 210 ppb), 1,1,1-

trichloroethane (32 ppb), 1,1-dichloroethylene (20 ppb), ethylbenzene

(10 ppb), and toluene (<10 ppb). Concentrations of VOC's were often

lower in ground water than in overlying unsaturated materials. For

example, in pit £-16-5, PCE concentrations dropped from 21.000 ppb at I1

to 19,000 ppb at 4', to 1,800 ppb in ground water at a 6* depth. This

may be attributed to dilution of the constituents in the ground water.

In one instance (pit E-18-3), 1,2-trans-dichloroethylene sharply

increased in concentration from <200 ppb in unsaturated materials at 6'

to 21,000 ppb in ground water at 7'. This may be due to ground water

transport from more severely affected areas adjacent to the pit.

An evaluation of ground water flow paths and the above data

suggest that Area 2 contains pockets of waste that are probable sources

of VOC's found in ground water in monitoring wells M-3a, M-3b, M-4,

M-Sa, M-5b, and M-6.

Area 3. The two test-pits dug in Area 3 (see Figure 2.1-1)

revealed a waste layer, 4' to 5' in thickness, dominated by rusted metal

tools, shavings, and cuttings. Wastes in this area appear older than

thoce in Areas 1 and 2 because of partial revegetation of the land

surface, general lack of odor, and the encrustation of material due to

deep oxidation.

Only two VOC's were detected in unsaturated materials in Area

3: PCE (up to 500 ppb) and acetone (up to 190,000 ppb). VOC's were not

NOVEMBER 15, 1984
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detected in test-pit ground wfter samples. Concentrations of VOC's

generally declined with increasing depth. For instance, in pit SP-3-S,

acetone levels in soil samples declined from 190,000 ppb at 1.5' to

74,000 at 6' and were not detected in the ground water at 7'. The

relative absence of VOC's in Area 3 may indicate that VOC's were either

never very concentrated or that they have been nearly completely flushed

from the waste. Logs of test pits G-ll-9 and SP-3-8 are presented as

Figures 2.1-8 and 2.1-9. Based on these data, Area 3 is not considered

a major source for VOC's found in ground water on-site.

2.2 WASTE OR SOIL/WASTE AREA 4.

2.2.1 Purpose and Methods

A fourth waste area was identified in the December 1983 NAI

report. At that time, waste materials- in Area 4 (see Figure 2.1-1)

appeared very similar to those in Area "* (rusted cuttings, etc.).

However, unlike Areas 1, 2 and 3, VOC's were not detected in Area 4.

However 4,000 ppb of phenanthrene, a base/neutral compound, were

detected. In order to assess the leachability of phenanthrene and other

base/neutral compounds, ground water was collected from monitoring well

M-lb on May 11, 1984 and analyzed by GC/MS for organic base/neutral

compounds. M-lb is located roughly 100 feet downgradient of Area 4.

2.2.2 Results

The ground water samples were tested for a total of 56 organic

base/neutral compounds, none of which were detected (detection limits of

10 to 25 ppb). These results indicate that base/neutral compounds in

Area 4 do not pose a significant threat to the ground water. Therefore,

Area 4 is not considered as a significant source of contaminants to the

ground water.

NOVEMBER 15, 1984
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Ground
Surface

DEPTH \ MATERIAL
(ft) 1 DESCRIPTION
0-,-L-

1-

2

Q

4-

5-

6-

-r

8-

g

Red-brown metal
shavings, pcs tools/
cobbles, sand --
material is encrusted

Sand, roots, cobbles
(fill ?)

SELECTED
ANALYTICAL
DATA (ppb)

SOIL/WASTE:

DATE OF
SAMPLING

5-84

10-83

NOTES:

,, [PCE=ND
|_Ace=ND

PCE = tetrachloroethylene
Ace = acetone
NO = not detected
.x. = ground water level

5-84

Figure 2.1-8. General log of test-pit SP-3-8 and selected analytical
data for soil/waste .md ground water sanplps. O.K. Tool
Company Report, Nover.ber 1934.
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Ground
Surface

DEPTH \ MATERIAL
(ft) 1 DESCRIPTION
0-,-!- .

1-

2-

o _

4-

Red-brown rusted
cuttings, shavings,
tools

Gray cuttings,
shavings, etc.

SELECTED
ANALYTICAL
DATA (ppb)

SOIL/WASTE:

- V PCE=400

6-

7-

8-

9-

Silty sand

Cobbles, gravel, sand

NOTES:

7 .5 ' PCE=ND

PCE = tetrachloroethylene

NO = not detected
r_. = ground water level

DATE OF
SAMPLING

5-84

5-S4

5-84

Figure 2.1-9. General log of test-pit G-ll-9 and selected .iruilytical
data for soil/vaste and ground water samples. O.K. Tool
Company Report, November 198i.

XOVE>SER 13,
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2.3 STAINED SOIL IN VICINITY OF OUTDOOR "PERC" STORAGE TANK

2.3.1 Purpose and Methods

As previously stated, the purpose of investigating the area of

the outdoor "Perc" storage tank was to assess the vertical distribution

of VOC's at this location. Because of the closeness of the pavement and

building to the tank, i backhoe could not be used to excavate this area

(See Figure 2.1-1). Further, digging with a backhoe could have resulted

in undermining the storage tank. Thus, a single hole was excavated with

hand shovels and augers, and was terminated on cobbles buried at a depth

of roughly A'. Three soil samples were obtained and two were analyzed

for VOC's.

2.3.2 Results

Soils found at the base of the "Perc" tank were stained and

slightly odorous. The test hole penetrated mostly sandy fill material

until it reached cobbles at 4' (See Figure 2.3-1). HNu readings from

soil did not exceed 30 ppm.

Only PCE (up to 19,000 ppb) and methylene chloride (up to 500

ppb) were identified in soils adjacent to the tank. PCE concentrations

declined from 19,000 ppb at 1' depth to 6,800 at 3.5' depth, similar to

trends observed at most other excavation locations. Methylene chloride,

detected at a concentration of 500 ppb at l' depth, was not found in the

deeper sample but is occasionally found in samples at this concentration

due to its use as a cleaning agent for sample bottles. Based on these

data and the size of the affected area, the outdoor "perc" tank is not

considered to be a significant source of VOC's found in ground water.

I

NOVEMBER 15, 1984
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Ground
Surface

DEPTH
(ft)

1-

2-

3-

4-

5

6—

8-

g

\ MATERIAL
\ DESCRIPTION

Silty sand (fill?) 1

\
Silty sand \

\

Cobbles

-

SELECTED
ANALYTICAL
DATA Cppb)

SOIL/WASTE:

T PCE=19,000

3.5' PCE=6,800

DATE OF
SAMPLING

5-84

5-84

\
\

NOTE: PCE = tetrachloroethylene

Figure 2.3-1. General log of test-pit at outdoor "PERC" storage
tank and selected analytical data for soil samples
O.K. Tool Cor.par.y Report, November 1984.

NOVEMBER 15, l'->6s
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2.4 ABANDONED WELL

2.4.1 Purpose and Methods

During previous investigations, both the State of New

Hampshire Water Supply and Pollution Control Commission (WSPCC) and NAI

identified an abandoned well located inside the O.K. Tool plant as a

potential source of VOC's in ground water (See Figure 2.1-1). A further

investigation of the well was performed on May 8, 1984 with the inten-

tion of obtaining water samples at various depths and bottom sediment

samples, if possible. However, incremental water sampling proved to be

impractical, as the well was found to be only about five feet in depth.

For this reason, a water sample was obtained from the bottom of the well

with a peristaltic pump. Bottom sediment could not be retrieved using a

clam-shell type apparatus or a hand auger. When using the auger as a

probe, it was found that the well bottom appeared to be concrete with

little or no sediment present.

2.4.2 Results

Laboratory GC/MS testing for VOC's showed that the only VOC

present in water at the bottom of the well (5.5') was PCE at a level of

26 ppb (Figure 2.4-1). This low level of VOC's indicates that the well

does not appear to be a source of VOC's to ground water. Furthermore,

it is uncertain whether the well is in direct communication with the

groundwater or whether it acts as a sump, containing the liquids in it.

2.5 FLOOR DRAIN AREA

2.5.1 Review of Previous Evaluation

NAI explored soils in the areas of the floor drain (Holes A,

B, and C; See Figures 2.1-1 and 2.5-1) adjacent to the indoor "Pcrc"

tank in September 1983. At that time, the soil appeared to be stained

NOVEMBER 15, 1984
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1..51

CONCRETE WELL

5.5' PCE=26 p?b

CONCRETE BASE ?

Notes: PCE= tetrachloroetMene
•X- = ground water level

Figure 2.4-1. General log of abandoned well and selected analytical
data for water sample. O.K. Tool Company Report,
November 1984.

\
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WALL

A (floor drain)

OVEN

OVEN

OVEN

OVEN

NOT TO SCALE

Figure 2.5-1. Location of test holes in the vicinity of the dcgreasing
tank in the nain plant buildir.?.. O.K. Tool Corpany Report,
Novcnber 1984.

NOVEMBER 15, 198C
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within a few inches of the surface, but was otherwise dry and powdery.

Maximum HNu and OVA readings for soils obtained from the floor drain

(Hole A) were 300 ppm, and >10CO ppm, respectively. Laboratory GC/MS

testing indicated concentrations of up to 300,000 ppb PCE in soils from

Hole A (Table 2.5-1).

Because of the cobbley material encountered in the floor drain

(Hole A), the hole was terminated at roughly 2'. Since both the area in

the vicinity of test pit D-20-1 and the floor drain apparently received

discharges of liquids containing primarily PCE, one may gain some

insight into the vertical distribution of VOC's under the floor drain by

comparing it with test-pit D-20-1.

Based on ground water flow patterns observed at the site and

the analytical data resulting from the initial and Phase II investiga-

tions, the floor drain area was considered to be the most significant

source of VOC's detected in ground water samples from monitoring wells

M-6, M-5a, M-5b, M-4 and possibly, M-3. Additionally, it was believed

that soil in this area contained the largest amount (by weight) of PCE

on the OK Tool property, and thus, was the most significant single

on-site contributor of PCE to the ground water.

Based on these findings, OK Tool developed and implemented a

remedial program for the floor drain area to minimize the impacts of the

area on the ground water. The elements of the remedial program con-

sisted of closure and removal of the degreasing tank containing the PCE,

removal of the concrete floor in the floor drain area, and excavation of

a 9-foot by 9-foot hole down to the water table to remove as great an

amount of affected soil as possible. Excavation of a larger area was

considered and rejected as the larger excavation would have threatened

the structural integrity of the plant building. The elements of the

remedial program, methodology of the remedial activities, and the

proposed sampling program were reviewed witli the appropriate state

agencies prior to implementation.

NOVEMBER 15, 1984
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The floor drain remedial program was initiated and completed

in August 1984 and resulted in the removal of approximately 30-cubic

yards of affected soil from the subject area. The removal of this soil

was a significant contaminant source control measure and will result in

depressed PCE levels in the ground water. A report describing the

activities and results of this program is scheduled for completion later

this month.

NOVEMBER 15, 1984
NAI Project 569 Page 22



TABLE 2.5-1. RESULTS OF THE SUBFLOOR SOIL TESTS CONDUCTED OS-
SEPTEMBER 14 AND 15, 1983.

RESULTS
(PPB)

HOLE SOIL TYPE DEPTH

MAX MAX
OVA HNu SAMPLE
(ppm) (ppm) NUMBER

to
z —

>• q
H =
Ed u
O "-1
si a:
o E-

3»—< -̂«e:

Fill-fine sand,
silt, gravel,
cobbles, yellow
to buff

Same

1-2 9 10-30 Al
inches

2 feet >1000 300 A2

12,000 TR TR

300,000 TR TR

Fill-fine sand
silt, gravel
cobbles,
medium brown

Same

1-2
inches

1 foot
6 inches

24 10-15

Bl

B2

2S.COO TR

3,400 - TR

Fill-fine to
medium sand,
cobbles,
medium brown

Same

1-2
inches

2 feet

Cl 1,900 -

C2 4,200 - TR

TR = Trace

NOVEMBER 15. 1964
NAI Project 569



3.0 SUMMARY

3.1 CONCLUSIONS

1. Four potential significant source areas for volatile
organic chemicals have been identified at the OK Tool
site. Apparently, the sole potential indoor source of
VOC's is the drain near the degreasing tank. The three
outside areas include stained soils in Area 1, stained
soils, sludges and other wastes in Area 2, and stained
soil beneath the "Perc" (PCE) storage tank. PCE is the
prevalent VOC on-site.

2. Area 1 contains concentrations of up to 1,100 ppm of PCE
in unsaturated soil (7 feet thick). Concentrations are
reasonably uniform in the vertical dimension.

3. The southern portion of Area 2 contains a 3-foot-thick
layer of stained soil, sludges and other wastes all of
which occur at the surface. Concentrations of VOC's (up
to 21 ppm of PCE) drop off in unsaturated soils beneath
the waste layer.

4. The northern portion of Area 2 contains a layer of
stained soil, roughly ] foot thick, which may have
resulted from displacement of soil/wast^ originating from
the southern portion of Area 2 by raeans of a plow. Low
concentrations of VOC's (<0.3 ppm of PCE) are found in
the northern portion of Area 2.

5. The small western portion of Area 2 includes stained soil
and other multicolored wastes in layers to a depth of
roughly 2.5'. Concentrations of VOC's in the waste
layers (220 ppm of PCE) exceed those found in underlying
unsaturated soils by a factor of greater than 10.

6. Concentrations of PCE in unsaturated soils beneath the
"Perc" storage tank are highest at the surface (19 ppm).
Due to the limited size of the area and the decline of
PCE concentration with depth, the soil beneath the "Perc"
storage tank is considered to be a minimal source of
VOC's to the ground water.

7. The indoor floor drain was identified as the most likely
major source of VOC's found in the ground water. Up to
300 ppm of PCE have been found in soil at this location.
A remedial source control program was completed by OK
Tool at the floor drain area in August 1984 to remove as
great a volume of affected soil from the area as was
technically feasible. This action significantly reduced
the role of the area as a source of PCE to the ground
water.

NOVEMBER 15, 1984
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8. Area 3 and the abandoned well inside the building are

considered to be insignificant contributors of PCE to
ground water.

9. Area 4 is not a source of VOC's.rior is it an important
source of organic base/neutral compounds.

NOVEMBER 15, 1984
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APPENDIX A

ANALYTICAL RESULTS - ANALYSES FOR VOLATILE ORGANIC
COMPOUNDS IN SOIL/WASTE AND WATER BY

RESOURCE ANALYSTS, INC. (RAI),
HAMPTON, NEW HAMPSHIRE



RAI

TO:

Resource A nalysls,
Box 4778 Ha",

' PO « S30739

Incorporate
u/"on. \H uJ8~

(603) 926-777

L.

Normandeau Associates
25 Nashua Road
Bedford, NH 03106

IDENTIFICATION

Water and Soil Samples from OK Tool

J
Lab Number: 3331

Date Reported: 5-29-84

PARAMETER
SAMPLE DESIGNATION

please see attached

Robert E. Moore
ANALYST DIRECTOR



RAI

VOLATILE PRIORITY POLLUTANT DETERMINATION

Resource A nalysls, Incorporafi
Bov 4775 Hampton. \H OJf

(f03) 92^77

D a l e A n a l y z e d 17 May 1934Lob N o . 3381 A n a l y s t PEM

EPA M e t h o d 624 &] ASTM M e t h o d 0 3701-79 []

Acrolein
Acrylonitrile
Benzene
Rroraof orm
Carbon Tetrachloride
Chlorobenzene
Chlorodibromome thane
Chloroethane
2-Chloroethylvinylether
Chloroform
IHchi or obromone thane
Dich lor od i flu or ome thane
I , l-Dichloroethane
Jj 2 -Di chloroethane
1 , 1-Dichloroethvlene
1 ,2-THchloropropane
1 , 3-Dichloropropylcne
Ethylbcnz.cne
^lethyl bromide
Methvl chloride
Mothvlene chloride
1,1,2 ,2-Tetrachloroethane
Tctrachloroethylena
Toluene
1 j2-trans-r>ichlorocthylene
1 , 1 ,1-Trichloroethanc
1 , 1 ,2-Trichloroethane
Trichloroethylene
TrichloroEluor ome thane
Vinvl chloride

Method Detection Limit:
Arofonp

MPIf

MTHV

Vvl *»«(»€;

SAMPLE DESIGNATION

D-20-1 4'

Trjzs^f*

i inn

Trar-r>

0 . 2 uq/o

o.a

D-20-1 7*

Trace

1 100

0.7

0.4

0.2 uq/q

1.0

E-1S-3 1.01 E-18-3 3'

.

I
I
i

Trace

3.6
f

1 .0

0.2 uq/q

1 .6

2.1

0.2

0.2 uq/q

NOTES: Sample preparation and workup as per SW 846 Methods 5030. All results ar= expre
as uq/q. No entry denotes "not detected".



\
RAI

VOLATILE PRIORITY POLLUTANT D E T E R M I N A T I O N

N o . 33B1- A n a l y s t RFM D o L c A n a l y z e d

EPA Method 624 PO ASTM- M e t h o d D 3701-79 []

Resource A nalysls, fncorpt
Bo\ 4778 Hantpiin. \/

(603) 9:

IP

Acroleln
Acrylonitrile
Benzene
Rromof orm
O.irhon Tetrachloride
Chlorobenzene
Ch 1 or od ibromome thane
Chloroethanc
2-ChloroethylvinvleCher
Chloroforn
nich lor cbronone thane
Pichlorcdifluoroncthanc
1 , 1-nichloroPthane
1 ,2-Dichloroethane
1,1-Dichloroethylene
1 ,2-Dichloropropanc
1 , 3-Dichloropropylene
[".thy Ibenzcne
Methvl bronide
Mothvl chloride
Mothylene chloride
1 , 1 ,2 ,2-Tetrachloroethane
Tetrachloroethyl^ne
Toluene
1 ,2-trans-Dichlcrocthylene
1,1, 1-Trichlorocthane
1,1,2-Trichloroethane
Trichloroethylcne
Tr ich lore fluorome thane
Vinyl chloride

Method Detection Limit:
Acetone
MEK
MIBK
Xylenes

SAMPLE DESIGNATION

E-18-3 6'

0.4

Trace

0.2 uq/g

E-17-4 1'

1.5

29

0.4

0.2 ug/g

C.2

E-17-4 4' E-16-S

1

Trace •• •

1
0.9

Trace

0.2 uq/q

Trace

0.2 u-

1 •

NOTES: Sample preperation and workup as per SW 846 Method 5030.
as ug/g. No entry denotes "not detected".

All results are exp:



RAI
Resource Analyst.';, Incorpori

Rox 477S {{a>nptr>n. .'. .::' '

voi.ATiir PRIORITY POLLUTANT nr.Trn HI NATION

Lab N o . 3381 A n a l y s t REM _ . D o t e A n a 1 y z sd; y y ay

EPA M e t h o d 624 IX] ASTM M e t h o d D 3701-79 []

Ac role in
Acrvloni t r i le
Benzene
^romof orm
Carbon Tetrachlor ide
Chlorobenzene
Ch lor odibromome thane
Chlorncthane
2-Chloroethylvinvlether
Chloro fo rm
!;ichlorobrornonet.hanc
Dich lo rod if luoromc Chan e
1 ,1-Oichloroethane
1 ,2-Dichloroethane
l.l-2ichloroethylene
1,2-Dichloronropane
1 , 3-T)ic!-.ioropropylene
iCthvlbcnzcne
? ! <2thvl bromide
Methyl chloride
MctKylcne chloride
1,1,2 ,2-Tctrachloroethanc
Totrachlorocthylcne
Toliicn»
1 ,2-trans-Oichloroethylene
1 ,1,1-Trichloro ethane
1^1,2-Trichlorocthane
Trichloroethylene
Tr ich lo ro f luo romethane
Viny l chloride

Method Detection Limit:
Acetone
HEK
MIRK
XvlOT'S

SAMPLE DESIGNATION

SP-3-8 1.5'

n.-}

0.2 uc;/a
190

SP-3-8 6' D-17-6 1'

I

D-T7-6 3.

I
I

0.2 uq/q
74

,_

n i

0.2 uq/q

Traro

0 .2 ua/o

XOTES: Sample preparation and workup as per SW 846 Method 5030. All results are cxprcs
as ug/g. No entry denotes "not detected".



RAI

VOLATILT PRIORITY POLLUTANT Df.Tr.n MINATION

Resource Analysis, Incorporate
Box 4778 Hampion. SH 03S I

(603) 92S-77'

L.-ib No. _3.3.81 A n a l y s t D.-ite A n a l y z e d 22 nay 19S4

EPA M e t h o d 624 Ix] A S T M M e t h o d D 3701-79 []

Acrolein
Acrylonitr ile
Rcnzene
Rromof orm
Carbon Tetrachloridc
Chlorobenzene
Ch lor odibromotne thane
Chloroethane
2-Chloroethylvinylether
Chloroform
i)ich lor obromome thane
Dichlorodif luor one thane
1 , 1-Oichloroethane
î 2 -Di chloroethane
1 , 1-Dichloroethylene
) ,2-Dichloropropane
1 , 3-Oichloropropylene
r.thy Ibcnzene
Methyl bromide
Methyl chloride
Mcchylcne chloride
1,1,2 ,2-Tecrachloroethane
Tctrachloroethvlene
Toluene
1 ,2-trans-Dlchloroethylene
1,1, 1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethylene
Tr ich lore fluorome thane
Vinyl chloride

Method Detection Limit;

Acetone
MEK
MIBK

Xvjtonpp

SAWLE DESIGNATION

E-16-5 4'

iq

Tracp

0.2 117/7

F-14-7 1' F-14-7 7' F-14-7 S1

i

1

1 c,

7?n
1 1

4 P

S ?

0.7 "g/<7

9"7n

IP
r

TT*̂ > ̂~p

T*"."1 ft*

0.2 ng/g

i
1
'

12

4

n _ ? '\o/rJrf * j
i

NOTTS: Samplo proporation and workup us per r>W 0<16 Mothod 5030. All results ore cxprc1 |
as ug/g. No entry denotes "r.ot detected". '



RAl
Resource A nalysls, Incorporcn

Box 4778 Hcmpion. ,VH 0.'

.r: PRIORITY POLLUTANT Dr.TnnHIN' ATION

Lab No . Analyst Dntc Analyzed 23 j.-.av ",984

EPA Method 624 [53 ASTM Method D 3701-79 C D

Acrolein
Aery Ion it rile
Benzene
nromoform
fnrhon Tetrachloride
Chlorobenzene
Ch lor odibronom ethane
Chloroethane
2-Chloroethylvinylether
Chloroform
IKchlorobronomethane
DichloroJif lu or ornc thane
1^1-Oichloroe thane
1 ,2-Dichloroethane
1 , 1-Cichloroethylene
1 ,2-Dichloropropar.e
1,3-Dichloropropylene
TJthylbenzene
Xcthyl bromide
Methyl chloride
Mcthylene chloride
1,1,2 ,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-trans-Dichloroethvlcne
I , 1,1-Trichlo roe thane
1^ Ij2-Trlchloroethane
Tric'nlorocthylcnc
Tr ichlorof luoroniethjine
Vinyl chloride

t
Method Detection Limit:

Acetone
HEK
MIBK
Xylcnes

SAMPLE DESIGNATION

G-11-9 1'

0.4

0.2 ug/g

G-11-9 5'

0.2 ug/g

Perc 1.0' Perc 3.5' 1

i
\

! ;

I _ ! _ _ . _ ;

. 0.5

19
i

0.2 ug/g

6.3

,

0.2 .ug/g I

f
1

N'OTCS: Sample preperation and workup as per SW 846 Method 5030. All results are expr<
as ug/g. No entry dncotes "not detected".



RAI

VOLATILn PRIORITY POLLUTANT DK.TF.RMI NATION

Resource Analysts, Incorporw
Bar 4778 Hampton. XH 03

(603) 92^7

Lob No. 33R1 Analys t Dntc Analyzed 23 yay__l984

EPA Method 624 ASTM Method D 3701-79 [ ]

Acrolein
Acrylonltrile
Benzene
Bromof orm
Carbon Tetrachloride
Chlorobonzene
Chi or odibromome thane
Chloroethane
2-Chloroethylvinylether
Chloroform
Dichlorobrornome thane
Dichlorodif luorome thane
lj 1-Dichloroethane
1 ,2-Dichloroethane
1 , 1-Dichloroethylcne
l,?-Dichloropropane
1 , ""--Hirhloropropylene
l^thylbcnzene
Methyl bromide
Methyl chloride
Mcthvlcne chloride
1,1,2 ,2-Tetrachloroethane
Tctrachloroethylene
Toluene
1,2-trans-Dichloroethylene
1,1, 1-Trichloroethane
l^l^-Trichlorop.thane
Trichloroethylcne
Tr ich lore floor ome thane
Vinyl chloride

Method Detection Limit:

SAMPLE DESIGNATION

Perc 3.5'
lab replicate

1

K A

0 . ? nq/O

1

1

\'OTES: Sample preperation and workup ac per SW 646 Method 5030.
ug/g. No entry denotes .-not detected".

All results are cxpros



RAI

PRIORITY POLLUTANT DETERMINATION

Resource Analysis, Incorporati
Bo\ 4778 Hcn-.pton. \H 03S

(603) 926-77'

Lab No . 3381 A n a l y s t REM D n t e A n a l y z e d 22 May 1984

EPA Method 624 [xl ASTM M e t h o d D 3701-79 []

Acrolcin
Acrylonicr lie
Benzene
Brornoform
Cnrhon Tetrachloride
Chlorobenzcnc
Chlorod ibromomethane
Chloroethane
2-Chloroethylvinylether
Chloroform
nich lor obromor.e thane
Dirhlorod if luoronethanc
1 , 1-Dichloroethane
1,2-Dichloroethane
1, 1-Dichloroethylene
1 .2-Dichloropropane
1 j 3-Dichlo:opropylcne
nthylbeniei-.e
Mcthvl bromide
Mechyl chloride
Methylenc chloride
1,1,2 ,2-Tetrachloroethane
Tccrachlorocthvlene
Toluene
1 ,2-trans-Dichloroechylene
1 ,1 ,1-Trichloroe thane
1̂  Ij2-Trichloroethane
Trichloroethylene
Tr ichlorof l-joromc thane
Vtnyl chloride

Method Detection Limit:

Acetone
MEK

MIBK
Xvl**n**s

SAMPLE DESIGNATION

D-20-1 7.5'

dfixnon

5 r400
130

560

500 uq/L

E-18-3 7'

U

10

240
Trace
21 .000

210

10 ug/L

E-16-5 6' SP-3-8 7'

I

1800
i

60

50 ug/L • 5 ug/L

NOTES: All results are expressed as ug/L. No entry denotes "not detected".



RAI

VOLATILE PRIORITY POLLUTANT DnTHRHINATION

Resource A nalysts, Incorporate
Hampton. XH Q^

(603) 9H&-7-

Lab No. 3381 Ana lys t REM OnLc Analyzed 23 Mav 1984

EPA M e t h o d 624 [ JC ASTM Me thod D 3701-79 []

Acrolein
Acrvlonitrile
Rcnzcne
ftromof arm
Carbon Tetrachloride
Chlorobenrene
Chlorodibromome thane
Chloroethane
2-Chloroethylvinylether
Chloroform
nichlorobromome thane
Dichlorod if luorora ethane
1 , 1-Oichloroe thane
1 ,2-Dichloroethanc
1 , l-2ichloroethylene
I ,2-Dichloropropane
} . 3-I)ichtoropropy] one
iCthylbcnzcr.e
'Icthyl bromide
Methyl chloride
Methylene chloride
1,1,2 ,2-Tetrachloroethane
Tetrac'nlorocthvlene
Toluene
1 ,2-trans-Dichloroethylenc
1,1, 1-Trichlo roe thane
1 , 1^2-Trichloroethane
Trichloroethylene
Trichlorof luoromcthane
Vinyl chloride

Method Detection Limit:
Acetone •
M£K
MIBK
Xylenes

SAMPLE DESIGNATION

A Well B 5.

26

5 uq/L

i 1 D-17-6 7'

1100

130
32

130

10 uq/L

G-11-9 7.5'

I

•

/

5 uq/L

NOTES: All results are expressed as ug/L. No entry denotes "not detected"



RAI

VOLATILE PRIORITY POLLUTANT

Resource A nalysts. Incorporate
Box 4778 Hampton. A7Y 03>

(603) 926-77

Lob No. Analyst REM Dote Analyzed 22 ,VAV 1934

FPA Method 624 ASTM Method D 3701-79 []

Acrolein
Acrylonitr ile
Benzene
Bromof orm
Onrbon Tctrachloride
Chlorobcnzene
Chlorodibromomethane
Chlcroethanc
2-Chloroethylvinylether
Chloroforir,
tHchl or obror.or.e thane
D Ic h lor odif luorome thane
1,1-Dichloroethane
i ,2-Dichloroethane
1^ 1-Dichloroethylene
1 ,2-DichIorcpropane
"i , j-uichl oropropylene
^Chylbenzene
"•tet>iyl bronidc
Mothyl chloride
Methylon* chloride
1,1.2 .2-Tctrachloroethane
Tctr.ichloroethylene
Toluene
1 ,2-trans-Dichloroethylene
1 ,1 ,1-Trich lor oe thane
1 , 1 ,2-Trichloroethane
Trichloroethylene
Tr ich lo re f luorome thane
Vtnvl chloride

Method Detection Limit:

SAMPLE DESIGNATION

E-16-S 6'
lab replicate

2100

60

50 uq/L

I

'

\

NOTES: <M1 results arc expressed as ug/L. No entry denotes "not detected
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Key:

E-16-5 = locations of
• further exploration

•t-
Floor Drain = location of

previous exploration

ROUTE

2.1-1. Exploration locations, furtlicr u-asto oval tint, ion Mav 7 to May 9, 1 r
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