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INTRGDUCTION

Polymer Applications Inc. is located at 3445 River Road in the
Town of Tonawanda, New York (See Exhibit 1). The 6.66 acre
property 1is on the easterly side of River Road between Sawyer
Road and Sheridan Drive. The site adjoins p;operties belonging
to Niagara Mohawk Power Corp. and Dunlop Tirg & Rubber Corp.

The site was originally occupied by’AlleghenY»Ludlum Steel Corp.
and §ubsequently by Consolidated Steel Erectors, Inc., May Tool,
& Die, Inc., Karl-Rothen & Meyer Inc., Stetter Machinery Co.,
and S. & H. Machine Co., Inc. At the present time, Polymer

Applications Inc. is the sole occupant of the site.

4

Pélymef Applications Inc. produces phenolic resins primarily
used by the automotive industry. The company presently employs
64 full-time and up to 26 gart-time people. Operation is con-
tinuous (7 days - 24 hours) except for planned 1-2 week shut-

downs normally scheduled for each July.

Self-monitoring sampling as required by State Pollutant
Discharge Elimination System (SPDES) Permit No. NY0084123
revealed that phenol is draining from Polymer Applications'

plant site. As a result of the sample findings, an Order on

Consent (File No. 81-34) was issued by NYSDEC. This order

required that an engineering report be prepared investigating
the phenol discharge problem and the potenﬁial for groundwater

COntamihation.\‘The groundwater study was undertaken by Thomsen




Associates who provided the hydrogeological expertise for this

project.

The intent of this document is to present investigative findings
and alternative solutions for pollution abatement. This report
contains conceptual designs and probable costs for handling con-
taminated water at this site and supersedes the document pre-

pared in Aﬁgust 1982 which addressed. surface water only.
3

The report partially fulfills BMP (Best Management Practices)
plan requirements since it is designed to minimize the potential
for release of phenolié pollutants into state waters. This

document is not, however, intended to replace an SPCC plan.

4

The contamination problem at this site originated from spills,
leaking drums, and a chemical waste lagoon. The rear area of
the property (approximately 300' x 400') is the primary source
of the problem and although not fully documented, past occupants

of this site contributed to the contamination.
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INVESTIGATION

‘This section contains background information and details with

respect to the flow of water draining from this site. The pur-
pose of the investigation was to determine the drainage system

configuration and contamination sources.

WATER USE

‘Water is normally supplied to this company by two sources: a

metered supply from the Town of Tonawanda and an unmetered pri-
vate production well located at the rear of the property. The
actual water consumption was determined from the Town meter
while the well was not operating.’ The total average daily waté}
consumption is presently 218,000 gpd which is used for non-
contacticooling, production contact water, and sanitary

purposes.

A S WP ¥



COOULING AND SURFACFE WATER DRAINAGE SYSTEM

i The existing drainage system is shown on Exhibit 2. Surface
runoff is tributary to the internal piping system and to peri-

meter ditches boarding the site as described in this section.

North Ditch

This water channel is located mostly on Niagara Mohawk
Power Corp. (NMPC) and receives Rolymer'sfnorth driveway
drainage, drainage from NMPC properties, and in the past, %

received runoff from the railroad siding. This channel was

3

referred to as outfall 001, but has becen discontinued since

-
pe

it no longer receives any cooling water. When the original
SPDES Permit was issued in 1975, putfall 001 received most

of the non-contact cooling water from the plant and g{
drainage along the north property line. On July 23, 1981,
cooling water from outfall 001 was combined with outfall

002.

Surface flow in this waterway during several wet weather
obser vations amounts to 3-5 gpm maxirmum. These waters
from the north ditch are piped under River Road to a 36"
storm sewer which runs through NMPC's Huntley Station to

the Niagara River. No dry weather flow was evident during

this study.




A containment wall extended into clay on the north edge of
the railroad siding now prevents the siding runoff from

entering this ditch.

A sump manhole exists at the west end of the railroad
siding and accommodates a 4" drain tile. This water
collected is pumped to a separator near the machine shop

before discharging into the industrial sewer.

OQutfall 002

Outfall 002 receives roof drainage and non-contact cooling
water from the production building. The pipe system for
this outfall runs through the main warehouée and monitoring
is accomplished at a manhole west ;f the wall of the

building (See Exhibit 2). This water is tributary to a

ditch on the west side of River Road.

In dry weather conditions, flow ranges from 100,000 gpd to

175,000 gpd and 2,500 gpd is estimated to be infiltration.

Runoff tributary to 002 is dependent on the severity of the
wet weather event. The maximum wet weather flow rate
observed in this 12" sewer was 2.6 mgd and the calculated

capacity of the 12" line is 4.3 mgd.

Ooutfall 003

This drainage system receives roof and yard drainage and

non—éontacﬁ cooling water. A 10" pipe runs under the south




drive and enters an oil skimmer located at the southwest
property corner where monitoring is accomplished (See

Exhibit 2).

Dry weather flow averages 30,000-40,000 gpd and 4,300 gpd
is estimated to be infiltration. Peak wet weather flow has
been measured to be 150,000 gpd; the calculated capacity of

the 10" line is 1.1 mgd.

Fast Ditch

Site runoff into the east ditch is nil as a result of a
3'-4' high berm constructed inside the fence along the
easterly propérly line. This ditch is located on Dunlop
Tire & Rubber Co. and primarily feceives drainage from thé
east. During moderately wet periods, the area commonly has
standing water. The outlet to this marshy area is located

at the southeast property corner which flows into the south

ditch.

South Ditch

The south ditch is located on Dunlop Tire and Rubber Co.
property and geceives waters from the east ditch and from
a 30'-35' band along Polymer Applications' south lot line,
Thé area in which the ditch is located is vacant to the
south and is marshy. The south ditch joins outfall 003
near the southwest property corner. The water continues

under River Road via an 18" storm sewer which discharges

N\
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into another .ditch on the west side of River Road.
Fventually, these waters enter NMPC south slag pond bhefore

discharging to the Niagara River.

Roadside Drainage

Along the westerly property line (River Road), there is a
50' north-south stretch of open ditch at the sbuthwest
corner of the property. The remainder of .the frontage has
no defined channel, but the land’slopes gently towards the
north and combines with drainage from the north ditch

(outfall 001) to the drainage system which discharges under

River Road into the storm system in the Huntley Station

(NMPC) .

Roof and Yard Drainage

The roof area of the main warehouse is épproximately 1-1H
acres and does not act as a contaminant source. The roof
of the production building is a potential source of con-

tamination due to chemical pipelines and vessels.

The area in and around the production building is also a
potential contaminant source. All tankage is or will be
diked»apd precipitation pumped to a separator, thence to
the industrial sewer. The rear property behind the produc-
tion building is quite flat and precipitation tends to
puddle in numerous depressions. Sowe runoff slowly reaches

the drainage system described previously.




SEWER SYSTEM CONDITION

The exact age of the originai sewer system is not known, bhut it
is suspected to be at least 50 years. Many piping changes have
occurred over the years aéd only the existing system of "live"
sewers is shown on Exhibit 2. Physical inspection of the system
reveals that the pipe material is vitrified ;lay and cast iron.

Manholes visibly and freely leak at depths greater than 3-4"'.

3

Infiltration into the sewer system is picking up contaminants
from the soil since clean water can enter upstream in the system

L

te. For example,

. .
" - 1 -
and hecome contaminatced beofore leav

b n ontanmin ing the s
outfall 003 is a batch discharge during non-flow periods, phenol
concentration is 80+ ppm as a result of infiltration or pipe
residue. During normal operation the discharge concentrations
are much less. At 002, the water discharging from north end of

flaker room measures no phenol until it enters the subsurface

sewers.

s
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SURFACE AND COOLING WATER SAMPLING

Private laboratories and Polymer Applications tested grab
sahples at the outfalls and the ditches (See Exhibit 3).
Various factors affected the sampling results including water
usage and rainfall at the time of sampling and therefore, a

range of values is presented.

The sampling method used is found in "Standard Methods for the
v } '
Examination of Water and Wastewater" under 510B Chloroform

Extraction Method. Polymer Applications used the Chemetric

colormetric test kit.

Monitoring well results are discussed in Appendix 1.

4
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POLYMER APPLICATIONS INC.

SAMPLING RESULTS FOR
TOTAL PHENOL, PPM

) . 5 :l .g ! * .'l . £. N
. ‘ - 4

SAMPLING .
LOCATION DRY WEATHER : WET WEATHER
North Ditch N.A. 65.3 (ARO)
8 - 90 (P.A.)
Outfall 002 2.65 (E & E) 1.32 (ARQ)
205 - 15 (P-Ao) 2.5 - 15 (pvo)
OQutfall 003 0.69 (E & E) . 5.30 (ARO)
2 - 12 (P-As) 0.4 - 1-5 (POA‘)
) East Ditch N.A. < 0.1 (P.A.)
South Ditch ) N.A. 2 - 8 (P.A.)
- P.A. - Polymér Applications - lab
- E & E - Ecology & Environment, Inc.
R ARO - The ARO'Corporation
- -11-




Discussion of Sampling Results

The north ditch measured phenol concentrations of 30-90 ppm
which could result from yard drainage or channel residue. Soil
sampling and channel excavation may be necessary to remedy this
situation. However, a recent surface water sample, after
construction of the railroad siding wall, showed only 8 ppm -

which may be indicative of the wall's positive "effect.
3

Phenol conéentrations of up to 15 ppm at outfall 002 results
from roof and yard drainage, and infiltration. Flow rerouting
scurces.

.
cR e o84
Mot

Rl

Outfall 003 indicaées phenol concentrations up to 5 ppm.

Sampling at times of no discharge from the flaker room results
in concentrations around 50-80 ppm. The discharge during shut
down is suspected as being contaminated infiltration from the

sewer trench.

The surface water in the east ditch is no need for concern

according to the sampling results.

The south ditch presently picks up some yard drainage which must
be contained in order to prevent continued concentrations of up

to 8 ppm from entering this channel.

Additional wet weather sampling is warranted to determine the

actual effect of the remedial measures.

-12~-
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THE ARO CORPORATICON a

TELEPHONE 716-683-0440
TELEX ©.1230

.~ BUFFALO DIVISION
3695 BROADWAY, BUFFALO, N.Y. 14227

AR '

TOR! PLgmorhe: 1 Ao 1 a4

ANALYTICAL RESULTS

Customer: KREHBIEL ASSOCIATES 1868 Niagara Falls Blvd, Tonawanda, N.Y. 141

DATE: COLILECTED: 7/28/82 RECEIVED: 7/28/82 COMPLETED: 8/5/ ﬁx
P.O._ NO- : ARO \V.O. Zorﬁm;q'{ﬁ?-ﬁd_._...._.. ' :

i

Polymer Polymer Polymer
TEST . Applications| Applicatioh$ Application}p
ity 001 002 003 .
BOD mg/L 23.2 13.0 120.0
COD ppm ’ 4328'. ppm 75. 473, : N

Phenols ppm 65.3 1.32 5.30

'Dxlector En 1ronrncnt1L/ wborqtor




Job No.: KA-196
B Sample Date: 10/3/83
 Sample Type: Grab

E & E Lab Number 83- | 3651
Well Number --

Samplé Identity Qut
Fall
1&2
Phenol, mg/Lv ' 2.65
Depth from -top | '
of gasing to water NA -

. K ’ X

i . . : .
5 ccology and environment, inc.

‘" International Specialists in the Environmantal Sciences

LABORATORY REPORT
FOR

KREHBIEL ASSOCIATES

Job Site: Polymer Applications, Inc.

Sampled By: -G. Jones, N. Augnst (E & E)

3652 t 3653 3654 3655 3656 3657 3658 3659 3660 3¢
B3 Bl = B2 B4 B4 B5 B5 B6 B7 E

-- Deep Shallow Deep Shallow Deep Shallow Deep Deep St

)

0.062 0.271 0.044 17.1 . 30.0 2.10 4250 1.70 <0.004 O.

42!8" 14l ‘13!1" 4l3l| 20! 4!2" 20!7“ 16!2“ 5]

Quality Control

Spike Recovery, Sample 3659 -

v

recycled paper

98.6%

Replicate Analysis, Sample 3659 - 9.0% Difference

Analytical References: "Standard Methods for the Examination of Water and Wastewater",
~15th edition, 1980.

Supervising Analyst é;} ?4/474257

Date: /0//0~/Y3
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dJob "No.: KA-196
Sample Date: 10/17/83
Grab

Sanple Type:

E & E Lab Number 83- 3836 3837

Well Number Bl B2

‘Sample Identity

Phenol, mg/L

Depth from top of
casing to water

Deep  Shallow Deep Shé}low Deep

0.066 0.023 0.028 1.04 5.30

45!11"-._14!3“ 4!7" 4|1u 5l8ll

o) ccology and environment, inc.

International Specialists in the Environmental Sciences

LABORATORY REPORT

FOR
KREHBIEL ASSOCIATES

Job Site:
3

Sampled By: G. Jones (E & E)

3838 3839 3840 3841 3842| 3843
B3 B4 B4 B5 B5 #3
Sha]]owiDeep Out
s Fall
2400 0.12| 0.69
3'10" 19 NA

Polymer Applications, Inc.

3844
B6

3845 :
B7
Deep Shallow {

2.47 10.5 ¢

19l7ll 5!2“ 1

) Quality Control

Spike Recovery, Sample 3846 - 117%
Replicate Analysis - 6.6% difference

Analytical ReferenceS:

recycled paper

"Standard Methods for the Examinat
'15th edition, 1980.

Supervising Analyst Jzﬁ~v,!£q£:,

ion of Water and Wastewater",

Date: [0- 25 - 3)
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POLLUTION ABATEMENT

This section addresses existing improvements, proposed actions,

and estimated costs in order to comply with New York State water

4quality requirements. In Polymer Applications' 1975 SPDES

Permit, outfall 001, a cooling water discharge, had discharge

limitations for phenol as follows: daily average 0.5 mg/l and

3
daily maximum 1.0 wmg/l.

The 1980 SPDES Permit had no discharge limitation for phenol,
only oil and grease (15 mg/l). The permit did require dry and

wet weather sampling at the outfalls.

L
Discharge limitations may be set on the basis of technological

standards for a specific industrial category or on water quality
limitations of the Niagara River. Actual effluent limits were
not established at the completion time of this report. The
final phenol discharge allocation into the Niagara River will be
established for the modified SPDES permit after this report has

been reviewed by NYSDEC.

-13-




EXISTING MEASURES’

" In the past several years, Polymer Applications Inc. has insti-

tuted several major improvements for the reduction of pollutants

leaving the site.

Block and mortar containment walls have been constructed around
all liquid storage tanks (see Exhibit 4). The walls are coated
with epoxj to make them leakproof andithe bottom of the contain-
ment areas are constructed of concrete and slobed towards
manually operated sumps. In this manner, any spillage can be
recovered and precipitation can be discharged in a controlled

mnanner.

A containment wall has been partially'éonstructed (July 1983)
around the railroad siding on the northeast part of this
property. The\8" concrete wall was designea to prevent any
spillage from eﬁtering the north ditch. Drain tile within this
area collects any contaminated water and enters a sump manhole
with a permanent pump set up to transport this water to a phenol

‘separator tank.

As part of this éroject, it is proposed to continue the same
type of wéll along the south side of the railroad siding and
create a containment area for potehtial spills from tank cars.
The bottom of this containment area will be constructed of

fiberglass, concrete, or steel plating.

-14-




A drum storage plan was prepared and approved by New York Sfate
Department of Environmental Conservation to control the number,
contained substance, routing, and disposal of drums on the site.
Four specific drum storagé areas were designated as part of this

plan. This significant housekeeping improvement has added to

the effectiveness of the reducing contaminants.

PROPOSED., MEASURES '

The investigation indicates a drainage and soil contamination
problem exists warranting remedial work at this site. The pro-
‘posed alternatives for reddcing the phenol discharge involves a
combination of site éontainment,flow re-routing, and’water

K

4
treatment in conjunction with supplementary sampling.

1. Containment

It is proposed to construct a containment wall and berm
(see Exhibit 4) to prevent water on the surface and in
the soil above the clay from leaving the site. This

plan uses the warehouses foundations as part of the

wall.

$

Two methods were considered for containment wall

. construction:

a. Slurry trench cut-off wall

b, Concrete cut-off wall

-15-
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Polymer Applications' previous experience is that
construction of a concrete wall using their own forces
will be less expensive than having a contractor
construct the slurry wall. Construction of the
concrete wall can be accomplished using one of the
methods shown on Eghibit 5. A préperly constructed
cut-off wall which penetrates and is keyed into the
clay will provide on efféctive bagrier against migra-

tion of perched groundwater above the clay.

For complete containment of surface water on the rear
property, an earthen berm is necessary between the
railroad siding gate and fthe rear property line. A"
berm must élso be extended along the south fence bet-
ween the rear warehouse and the main warehouse (see

Exhibit 4). The berm height should be a minimum of

1l.5'-2"'.

This containment wall is proposed to be constructed in
two phases as shown on Exhibit 4. Additional samples
need, to be taken to determine the necessity for a wall

around the front portion of the site.

~16-
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2.

Treatment

Two alternatives were evaluated for on-site treatment
of process water and precipitation falling on the con-
tainment areé. A treatment system could be installed
and operated by Polymer Aplications Inc. The alter-
native would discharge water into the Town of Tonawanda
sanitary sewerage system which woulq eliminate the

expense of a sophisticated‘treatment.system.

Treatment with activated carbon filters or a plastic
roughing (trickling) filter in a biotower are two
likely methods for removing the contaminants from
Polymer's water at the source (Alternative 1). A pilot
plant study would be needed to assure proper treatment
before installing a full-scale syStém and this would
cause some time delays. In all likelihood, activated

carbon would be the more efficient system.

A disadvantage to activated carbon is that the carbon
must periodically be replaced or regenerated. Cost

estimates were made for a plant sized to handle 300,000

~gallons per day. In addition, a sealed pipeline across

 River Road and through Niagara Mohawk's property would

need to be constructed.

-17-




Lternative 1 Cos ;tg !

Activated carbon pl.ant (0.3 mgd) $375,000

pipeline - Rore Rii’er Road and 70,000
install 8" pipeline to Rijiver
Capit a1 cCost $445,000 i

Operating costs écx‘replenishing charcoal and an operator
would cost rough{ly $125,000/year ,

%

3

As an altern}ative to On‘Sit*? treatment, Polymer

" Inc. can pay t[%e Town of Tonawanda to

accept additiional water in'to their sewage system

Applications

(Alternative %‘)- Treatmerft would then take place at

the Town's pléwm.and the (éost'would be charged at the
} ; : 4
rate of $0.35$zlper 1000 ga]glons. In addition to the o
current sewer c harges, the asdded annual charge would bhe
as follows: _
)
i
Alrernative 2 Costs

Non-contact cooling water (based on 200,000 gpd)

4

, ¢ S0.35 _
73,000,000 gal./yrj. X TGUG—EETT = $25,550

Storm water (based on 36" precipitation)

- $0.35
3,000,000 gal./yr. X 7530 gal. = S 1,050
TOTAL $26,600
-18-
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This plan eliminates outfall 003 by diverting it to the
sanitary system. A flow meter is proposed to be
installed on the existing 8" sewer prior to entering

the public sewerage system.

To prevent runoff from passing over the cut-off wall at
the south drive, a drainage trench with frame and grate
is proposed. The north drive will have an- asphalt

\ .

speed bump between the railroad siding dike and the

warehouse to prevent water from escaping from the rear

yard to the north ditch.

-20-




Supplemental Sampling

It is recommended that additional samples be analysed
at the perimeter ditches and outfall 002 in
mid-November and mid-December and quarterly,
thereafter. Pre-construction and post-construction
samples will indicate the effectivensss of the remedial

measures described previously.

The monitoring wells and the railroad siding sump will

also be re-sampled similarly as described in Appendix

1.
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HYDROGEOLOGIC INVESTIGATION

==———————— FOR POLYMER APPLICATIONS, INC.

1.0

TONAWANDA, NEW YORK

INTRODUCTION

Thomsen Associates was retained by Polymer Applications,
Inc. to perform a hydrogeologic investigation at their
River Road facility in the Town of Tonawanda. This report
presents our findings, conclusions and recommendations
from our analysis of data cbtained during our investigation
at the site. This report is presented to Polymer Appli-
cations, Inc. in accordance with P. O. 17812 issued
September 14, 1983 by Polymer Application and completes
our contract to Polymer Application for P. O. 17812.

Assistance during the prbject was provided by
Harold Marshall from Polymer Applications, Inc.,
Roy Svensson and Theodore Krehbiel of Krehbiel Assocites,
Inc., and Andrew Kucerik and John Danzer of Thomsen

Associates-Buffalo;‘

Data obtained from two observation wells installed
for the Town of Tonawanda on Polymer Applications property
was used in our analysis. The short report prepared for
the Town of Tonawanda describing hydrogeologic conditions
encountered at the two observation wells is included as an

appendix to this report (Appendix E).

Purpose and Scope

The purpose of our study was to investigate the presence
of and/or migration of phenols in groundwater in the area

~around the .Polymer manufacturing plant. The specific

issues addressed, to satisfy concerns of the New York State

’Deﬁarﬁment of EnvirdnmentaliConservation, include:
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1.2

1.2.1

o Percolation of phenols from behind the
building (east) to the front of the
building (west) along River Road

o Migration of phenols into the natural
clay soils

o Rate of penetration of phepols into
the natural clay soils

The scope of this report was limited to:

o Review of available geologic information
on the area.

o Analysis of data obtained from soil borings
and monitoring wells installed by Empire Soils
Investigations, Inc. under the supervision of
a geologist from Thomsen ASsociates for this
study. :

o ‘Analysis of data obtained from soil borings

and monitoring wells installed by Empire Soils
Investigations, Inc. under the supervision of a
geologist from Thomsen Associates on Polymer
Applications, Inc. property for the Town of
Tonawanda. '

o Analysis of chemical data provided by Ecology
and Environment, Inc.
This report has been prepared for the exclusive
use of Poiymer Applications for specific application
to their‘River Road facility in accordance with generally
acqepted hydrogeologic practices.

Methodology

Borings

Nine borings were drilled during the investigation.

Five of the borings were drilled to a depth of 20 to 21
‘feet (353, B-44, B-54, B-64, B-74). Adjacent to four of

these bérings, four shallow borings were drilled to a
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1.2.3

depth of 5 to 6 feet (B-4s, B-5s, B-6s, B-7s). All
borings were advanced using a 3-3/4 inch ID hollow stem
auger casing. The location of the borings is shown on
Figure 2 and the boring logs are fouhd in Appendix A.
The methodology used to dri}l borings B-1 and B-2,
advanced for for the Town of Tonawanda is contained in

Appendix E.
Soil Sampling

Continuous split-spoon soil samples were taken
in the four deeper borings (B-3, B-44, B-5d4, B-6d4)
using a two-foot sampllng spoon. At boring B-7d con-
tinuous split-spoon samples were taken to a depth of
elght feet. Standard split-spoon samples (a 1.5 foot
sample spoon advanced every five feet) were taken in
boting B-7d4 below eight feet. All spllt spoon samples
were taken in accordance with ASTM Method D-1586. The
depth where the samples were taken is shown on each
boring log in Appendix A. To avoid potential contam-
ination of deeper soil samples while drilling, the
split spoon samplers were rinsed with acetone before
taking ‘each sample. The methodology used to obtain

'soil samples from B-1 and B-2 is contained in Appendix E.

Soil Classification

All soil samples Qere visually classified in the
field by a geologist. Three samples were chosen for
laboratory testing to refine the visual classification.
These samples were analyzed for particle size distri-
bution in general accordance with ASTM Method D-422.
The reéultS‘of the laboratory tests are contained in

Appendix C.
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1.2.4 Monitoring Wells

Nine monitoring wells were installed in the borings
around the facility. The observation wells were con-
structed of threaded flush-joint, two-inch diameter
PVC pipe with a machine slotted well screen having
0.01 inch slots. All joints wére sealed with teflon
tape. The observation wells were installed inside the
hollow stem auger to allow for placement of clean sand
around the well screen and a bentonite seal above the
sand. A ten-foot well screen was installed at the
bottom of the deeper borings-(B-B, B-44, B-5d, B-64d,
B-7d). A sand pack was placed around the well screen :

~from the bottom of the boring to one foot above the
well screen. A one-foot bentonite pellet seal was
placed above the sand pack. Bentonite/cement slurry
was placed in the annular space above the bentonite
pellets to 1.5 feet to 2 feetvbelow the ground surface.
A 1l.5 to 2 foot plug of cement was placed at the top ‘
of the boring to cement a guard pipe in place.

The shallow observation wells (B-4s, B-5s, B-6s,
B-7s) were placed in holes drilled to the fill/natural
soil intefface and are between 5 and 6 feet deep. The
well screens in the shallow wells are 1.5 to 2.5 feet
long. A clean sand pack was placed around the well
screens from the bottom of the boring to 0.5 to 1.0
feet above the well screen. A one-foot behtOnite pellet
seal was placed above the well screen. The remaining
annular space was filled with concrete to hold the

guard pipe.

mmllilllllllﬂllﬂ--
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A locking metal protector (guard) pipe or water
box was installed over the PVC pipes at all wells to
minimize vandalism of the wells. The location of the
observation wells is shown on Figure 2. Well construction

details are shown on the boring logs in Appendix A.

Well construction techniques used for B-1 and B-2

are contained in Appendix E.
1.2.5 Field Hydraulic Conductivity Tests

Field tests were performed on three observation
wells to assess fhe horizontal hydraulic conductivity
of the soils adjacent to the well screen. The methodology
of Bouwer and Rice (1976) was used to perform the field
tests and analyze the data. Results from the field tests
~are found in Appendix B.

4 AN AN N N aE Ia = am
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1.2.6 Water Elevations

All wells were developed by bailing following their

installation. Water levels were taken over a period of

5 weeks. Water level readings were taken by personnel
from Thomsen Associates and converted to elevations
based on data supplied by Krehbiel Associates. Water

level readings taken on October 21, 1983 were used to
draw the water table map (Figure 2).

| _—

1.2.7 Water Quality

Water samples were taken from wells on October 3,
October 17, and October 27, 1983 by Ecology and Environ-

ment, Inc. for phenols analysis. Prior to taking the
watér:samples, stagnant water in the wells was removed
by bailingbby personnel from Thomsen Associates on
September 29 and October 26, 1983 and by Polymer

e
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Applications on October 13 and 14, 1983. Results
from the chemical analysis on water samples are

contained in Appendix D.
2.0 GEOLOGY

2.1 Geologic Setting

The Polymer Applications, Inc. facility is located
in the Town of Tonawanda, Erie County, New York (Figure 1).
This area is within the Erie-Ontario Lowlands Physio-
graphic Province which is characterized by relatively
low lying topography. (University of New York, 1966) .
Bedrock in the area is. Camillus Shale of Silurién Age
and was deposited about 400 million years ago. The
Camillus Shale is a dolomitic shale and contains layers

and seams of gypéum. (Goldberg-Zoino, 1978).

Topography in the area has been greatly influenced
by glacial events 10,000 years égo. A large lake,
Glacial Lake Tonawanda, covered the area at the close
of the last glaciation. Lacustrine deposits consisting
of silt, fine sand and clay are found in the area.
Glacial ﬁill, deposited by glacial advances both before

and after the lake covered the area are also found in

the area.
2.2 fUnconsoiidated Deposits
2.2.1 Fill

The borings around the Polymer Applications, Inc.

facility encountered varying depths of £ill over natural
soils. Fill depth ranged from 3 to 6 feet. Fill depth
was the shallowest at B-3 and B-5 in the center of both
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the northern and southern property boundaries and

deepest at the eastern and western edges of the
property (B-1, B-5, B-6, B-7).

Fill consisted of crushed.stone, féundry sand,
cinders, sand, wood, slag, and'clayey silt. The grain
size distribution of two samples of fill from B-4 and

- B~7 was determined to compare the grain size distri-
bution of £ill with that of the underlying natural soils
and help in evaluating results from field hydraulic
conductivity tests in the fill. The grain size dis-
tribution of the sand and wood fill sample from 4 to 6
feet in B-4 was 1% gravel size material, 42% sand size
material and 57% silt and clay size material. The grain
- Size distribution of the foundry sand fi11 sample from
4 to 6 feet in B-7 was 18% gravel size material, 23%
sand size material and 59% silt and clay size material.

Field permeability tests were performed at B-4g
and B-7s to assess the hydraulic conductivity of the
fill (Appendix B). The result of these tests indicate
the hydraulic conductivity of the £ill varies from
9x10"4cm/sec -at B-4s to 6x10 %cm/sec at B-7s.

2.2.2 Natural Soil

e B B BB B B B T

~ The five deeper borings (20 to 21 feet deep)
eéncountered a red-brown silty clay glacial till beneath
the fill. The bottom of all the'borings terminated in
glacial till. The glacial £ill consists of silt and
clay witﬁxlittle sand and inclusion of embedded fine to
coarse gravel. Results from mechanical analysis of a
Soil sample* from the glacial £ill (B-4, S-8) show a
grain size distribution of 2% gravel, 9% sand, and 89%
silt ang clay size material.
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Boring B-1l drilled for the Town of Tonawanda
encountered lacustrine silts and clays beneath the
glacial till at about 23 feet. None of the borings
for this study were drilled deep enough to encounter
the lacustrine deposits. The lacustrine deposits at
B-1 were 20 feet thick. A saﬁple from these deposits
was classified as a CL soil under the Unified Soil
Classification System and had 98.7% silt and clay size
material. A laboratory permeability test on a soil
sample from this unit indicates the vertical hydraulic
COnductiVity'is very low (2x10"8cm/sec) .

Below the lacustrine silts and clays approximately
14 feet of glacial till and 3% feet of gravelly sand
was found above bedrock. The glacial till below the
lacustrine silts andvélays consists of silty clay with
some sand and gravel. The fill becomes coarser with

depth and very compact; the bottom 8 feet of the till

consisted of silty sand and gravel. The'thin'layer

of gravelly sand encountered above bedrock at B-1 was

also found when the production well was driiled (Figure 2).
The driller's log for the production well répofts two

feet of s;nd and gravel above bedrock.

- Bedrock was encountered at elevation 525 in both
béring B-1 and the production well for Polymer Applications.
The driller's log for the production well called the
bedrock Niagara Limestone and "limestone" fragments were
noted coming out of the bottom of B-1 (Appendix A).

The "limestone" noted in the logs is from dolomitic

layers within the Camillus Shale formation.

I I I I I N B - B - B N N NN
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Unconsolidated deposits above bedrock in both
the production well and B-1 were similar. A thin
layer of permeable sand (2 feet thick at the production
well and 3% feet thick at B-1) was found on top of
bedrock. Predominantly silt and clay-soils were found
above the sand to the groundxsurface. At least 40 feet
of silt and clay were found at boring B-1. The driller's
log for the production well reports 65 feet of silt and
clay. The boring logs show that extensive silt and clay
soils are found beneath the Polymer facility.

3.0 GROUNDWATER

3.1 Grouhdwater Flow

Monitoring wells were installed around the Polymerk
facility to investigate groundwatef movement in the fill,
natural silt and clay soils below the fill and deeper
sand éhd gravel above bedrock. The production well
provides an additional monitoring point for the sand

3

and gravel aquifer above bedrock. Wells B-4s, B-5s,
B-6s and B-7s monitor water in the fill. Groundwater
in the silt and clay soils is monitored by wells B-2,
B-3, B-4d, B-5d, B-6d and B-7d. Well B-1 and the pro-
duction well monitor groundwater in the sand and gravel
unit above bedrock.

Water levels in the wells were monitored over a

five week period. A water table map was érepared
based on stabilized water levels taken on October 21, 1983
 (Figure 2). As shown on Figure 2, groundwater in the

silt and clay soils is flowing westward, toward the
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Niagara River. The water table is closest to the v
ground surface at B-4 where it is within 5 feet of the
ground surface. As the water table slopes to the west |
it gets deeper, and drops to about 18 feet below ground ,
surface at B-6. The average horizontal gradlent of the
_water table is about 0.06 ft/ft.

3

Field tests were performed on two wells in the
silt and clay soils (B-2 and B-4d) following the meth-
odology of Bouwer and Rice (1976) to assess the horizontal
hydraulic conductivity of the silt and clay deposits
" (Appendix C). Results from the two tests indicate the
horizontal hydraﬁlic conductivity of the silt and clay v "

“6cm/sec. ‘ :

oo &

soils is 1-2x10

The rate of groundwater flow horizontally through
the 511t and clay soils can be estimated using Darcy's
Law, v = Ki/n where Vv is the average linear velocity of

' groundwater flow, K is hydraulic conductivity, i is
hydraullc gradient and n is effective porosity. Using
.values of K and i obtained from the field study (K=2x10 6cm/sec

= 0.06 ft/ft) and assuming an effective porosity of 0. 06
" (Todd, 1980), the average linear velocity of flow is only

about 2 ft/year.

Water level measurements at wells B-1 and B-2 show .
that there is a vertical gradient downward through the
silt and clay soils. On October 17, 1983 the vertical
gradient was 0.77 ft/ft. Although the vertical gradient
is higher than the horizontal gradient (0.06 ft/ft), the
vertlcal hydraulic COnduct1v1ty of the silt and clay .
soils is lower than the horizontal hydraullc conductivity
by about 2-orders of magnitude. Based on results from
a laboratory permeability test on a soil sample from B-1
(Appendix C), the vertical hydraulic conductivity of the
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silt and clay soils is expected to be only 2x10" 8cm/sec.
Thus despite the increased gradient in the vertical |
direction, groundwater movment downward is only about

0.3 ft/year. Thus, the silt and clay soils fpnction

as an aquitard, restricting‘the downward flow of water

into the underlying sand and gravel.

Four wells were installed in the fill to measure
water movement in this layer (B-4s, B-35s, B-6s and B-7s).
No water was. encountered during the study period in B-6s.
However, the. remaining wells did have water in them dur-

- ing the study period. Water table elevations from the
wells in the silt and clay soils indicate that the water
found in two of the wells in fill (B-5s and B-7s) is

"perched"

"perched" water is found in the fill because the
fill has a higher hydraulic conductivity than the under-
1ying silt and clay soils. Results from field tests at
B-4s and B-7s (see Appendix B) indicate the horizontal
hydraulic conductivity of the fill is approximately
8x10 4cm/sec, almost three orders of magnitude greater
than the horizontal hydraulic conductivity of the silt
and clay soils, and four orders of magnitude greater
than the vertical hydraulic conductivity of the silt
and clay soils. Thus, water percolating into the fill
during rainy periods will pond above the silt and clay

soils resulting in seasonal perched water. Water in
the flll either drains out into ditches or slowly per-
colates through the silt and clay soils to "the underlying

]IIFFillrrf]I"‘]II' Jllr |
,
,
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water table.
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Both the production well and B-1 encountered a
thin (2-3.5 feet) layer of sand and gravel over bedrock.
Water level measurements in B-1 and the production well
show that the potentiometric surface in this‘layer is
at least 30 feet below the water table. Groundwater
flow in the sand and gravel ‘layer is not hydraulically
connected to groundwater movement in the overlying silts

and clays (Thomsen Associates, 1983).

Water level measurements at B-1 show large rapid
fluctuations in water level. Between September 21 and
September 29 there was an eight foot drop in the water
level and between October 17 and October 21 the water
level dropped almost six feet. This fluctuation in the
potentiometric surface would not be expected from natural
seasonal variations in water levels. These rapid fluc-
tuations in the potentiometric surface indicate that
water 1eVels in B~1 are responding to pumping from some
production well(s) which is used intermittently. Since
the production well on the Polymer Appligations property
was not used during the study.period, the production
well(s) caﬁsing the water level fluctuations at B-1 must

be located off-site.

Waterx Qualitx
| The monitoring wells aliow sampling and water

quality tesing of the perched water in the fill, ground-

water in silt and clay soils, and groundwater in the

‘deep sand and gravel aquifer. Water samples were taken

from the wells three times to evaluate phenols concen-
‘trations in these geologic units. Results from the
analyseé,are contained in Appendix D and summarized in
Table I. ‘
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TABLE I
SUMMARY OF WATER QUALITY RESULTS

Phenols
Concentrations
Geologic (mg/1)

Unit Well 9-23-83  10-3-83 10-17-83 10-29-83
Sand & Production 0.03 0.014
Gravel Well i

B-1 0.271 0.07 0.056
| B-2 0.044 0.023 -
Silt: B-3 0.062 0.028 -
and B-4d 17.1 5.3 3.20
Clay B-5d 2.10 0.12 0.012
B-6d 1.70 2.47 <0.004
B-7d < 0.004 0.78 0.066
Fill B-4s 30.0 1.04 10.0
B-5s 4250 2400 -
B-7s 0.440 10.5 -

Note: Except for the water sample from the production well taken
on 9-23-83, all water samples were taken and analyzed by
Ecology and Environment, Inc. The water sample from the
production well taken on 9-23-83 was taken and analyzed
by Acts Testing Laboratory.

¥
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The water table map shows that groundwater flow
in the silt and clay soils is toward the west. Well
B-3 is upgradient of the facility, while wells B-54d,
B-6d and B-7d are downgradient. Well 2 is downaradient
of Well 3 but should not be strongly influenced by
operations at the facility. ,Well B-4d is in an area

where past spills have occurred.

Water quality results reflect the location of the
monitoring wells in the groundwater system in relation

to past spills at the facility. The highest concentrations

of phenols were found in B-~5s, the shallow well monitoring
"perched" water next to the rallroad siding. Spills of
phenols have occurred in this area during unloading of
tank cars. Concentrations,abOVe the proposed EPA water
quality criteria of 3.4 mg/l were also fouhd in water
samples taken from the £ill at B-4s and B-7s (Federal

1
| : . A

Register, 1979). B-4s is in an area where past spills

have occurred. B-7s is close to a loading dock where
spills could have occurred. Phenols concentrations found
at B-7s could have been the result of past spills in this
area or from recent construction activity. B-7s is in a
parking,.lot, and the top of the well is flush with the
ground surface. During the study period, equipment used
to excavate the cut-off wall behind the facility was -

passing close to B-7s. The trucks and equipment used
during the constrﬁction could have carried contaminated
soil from behind the facility to the area around B-7s,
resulting in the high concentration of phenols found in
~ the water sample from B-7s on October 17, 1983.

ERREERR R
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Water quality reéults from B-3 and B-2 and groundwater
flow direction indicate these wells will provide reasonable
upgradient points for monitoring water quality in the silt
and clay soils. Comparison of water quality results from
B-5d, B-6d, and B-7d on October 29, 1983 with concentration

of phenols in B-2 and B-3 taken.on previbus dates indicate
phenols are not penetrating the silt and clay soils in i

these locations.

The higher concentrations of phenols found in B-54,
B-6d and B-7d on previous sampling dates are attributed
to two causes: ‘(1) possible contamination of the water

sample before sampling due to inédequate cleaning of the

of - low levels of phenols into the borehole duriﬁg drilling. o
Special precautions were taken when the wells were purged '
prior to sampling and during water sampllng on October 29, 1983
to prevent the suspected contamination problems of the

previous sampling dates. Therefore,:the results from this
-sampling date are believed to be more representative of

groundwater quality than previous results.

The only water quality results which indicate pheénols
are penetrating the silt and clay soils are those from B-4d.
This could be because spills in this area are older than
spillé which occurred in the area of B-5 and B-7 (resulting
in a longer time period during which contaminated water
in the fill was in contact with the underlying silt and
clay soils) and/or more rapid penetration of contaminated

water into the silty clay soils in this area due to the

bailor used to purge wells and (2) possible introduction - T
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hydrologic continuity between the fill and the silty

clay soils. Well B-4d was the only location where the
water table was in the fill. In the other areas where

the fill was saturated the water table was in the under-
lying silt and clay soils (B 54, B-74, B- 2). Contaminants
can move more quickly into the silt and clay soils when
the water table is in the £ill beeause the hydraulic con-
ductivity of the silt and clay soils is higher when the

soils are completely saturated.

The decrease in phenols concentrations between the
shallow and deep wells at B-4, B-53, and B-7 indicates
phencls are rapidly attenuated in the silty clay soils.
The concentration of phenols in B-5d was less than 0.05%
of that found in the "perched" water at B- 4s. A recent
study by the Groundwater Research Branch of the U. S.
Environmental Protection Agency predicts phenols will be
rapidly attenuated.ijgroundWater(Wllson and McNabb, 1983).
Their study shows probable biotransformation of phenols
under both aerobic and anaerobic water table conditions.
The lower concentrations of phenols in all the wells
sampling the silt and clay layer relative to the wells
sampling the fill in these areas corroborates this pre-

diction of rapld attenuation of phenols in groundwater.

Phenols concentrations were also analyzed from water
samples taken from well B-1 and the production well to
investigate mlgratlon of phenols through the silty clay
soils into the underlying sand and gravel aquifer. Results
indicate phenols have not migrated into the sand and gravel

aquifer (Takle I).
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Groundwater flow calculations indicate that during
the 13 years the plant has been in operation, groundwater
should only have movéed. about 26 feet in the silty clay
soils (2 ft/year). Therefore, phenols shculd not migrate
readily through the silty clay soils. Since the hydraulic
conductivity of the fill is almost three orders of magnitude
higher than the underlying silty clay soils, the primary
route of migration of phenols will be through the fill on
top of the silty clay soils. Water quality saﬁples seem
to confirm hydrogeologic data which predict phenols will
only migrate very slowly through the silty clay soils.
Concentrations of phenols above 1 mg/l in the silty clay
soils were only found at well BL4d on October 29, 1983.
water guality results from October 29, 1983 indicate phenols
are not penetrating the silty clay soils at B-5d4, B-6d |
or B-7d. '

CONCLUSIONS

Borings placed around the site indicate at least 40
feet of silt and clay deposits with a‘low hydraulic con-
ductivity are found beneath the Polymer Applications
facility. The rate of groundwater flow through the silts
and clayshoriéontally'is estimated to be about 2 ft/year.
Groundwater is flowing westward through the silts and
clays toward the northwestern corner of the Polymer
Applications property.

Three to six feet of fill was found above the natural
silts and clays. The fill is more permeable than the
underlying silts and clays; Water was found in the fill

-~
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in some areas (B-4s, B-5s and B-7s), while at other
locations the fill was unsaturated (B-6). The water in
the fill at B-5 and B-7 is "perched" and not hydraulically

connected to the underlying water table in the silts and
clays. )

The silt and clay deposits are an aquitard, restricting

sand and gravel and Camillus Shale aquifers. The rate of
groundwater flow downward through the silt and clay deposits
is estimated to be only about 0.3 ft/year. Rapid fluctua-
tions of water levels during the study period (10 feet in
1 week) in the well screened in the sand and gravel aquifer

R the dowaward migration of groundwater into the underlying

indicate pumping from an unknown source influences ground
water flow in the sand and gravel aquifer.

.

- Water quality results show the highest concentrations

. of phenols are found in water samples taken from the fill.

- The ‘highest phenol concentrations were found in the "perched"
water at B-5s, close to the railroad siding. Phenols were
also found in monitoring wells sampling the fill at B-d4s
and B-7s. However, water quality results also indicate
phenols are rapidly attenuated in the silty clay soils.
Concentrations of phenols in the silty clay soils below
where'the highest concentrations of phenols were found in

"perched" water show a decrease in concentration in the

centrations in the overlying "perched" water. The large
décrease in phenols concentrations from water samples
taken in the fill to water samples taken in the underlying

: silty clay soils to less than 0.05% of the phenols con-
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silty clay soils corroborates recent research indicating
probable biotransformation of phenols in water table
aquifers which would result in decreasing phenols con-
centrations. Water quality results also indicate the
silty clay soils are an effectivg aquitard, protecting
groundwater quality in the underlying sand and gravel
aquifer by restricting downward migration of phenols.
Concentrations of phenols in the water samples from the
wells screened. in the sand and gravel aquifer were similar

. to background water quality inthe silty Clay soils.

Water quality results and groundwater flow estimates
indicate phenols move very slowl§ through the silts and
¢lays and are rapidly attenuated. The primary route of
migration of phenols from the facility is through the
£ill oVerlying the silts and clays. Restricting phenols
migration in the fill by plaéing cutoff walls through the
£ill into the underlying silts and clays should reduce
migration of phenols off-site. HoweVér, to be effective,
the cut-off wall must surround all- areas where perched
water containing phenols is found. 1In addition, the cut~-
off wall must be keyed into the underlying silty clay
soils in all areas. Any break in the cut-off wall (either
horizontally or through inadequate penetration into the '
underlying clay soils) would negate its usefulness in

restricting phenols migration.

Since high concentrations of phenols were found at
B-5s, it may be necessary to extend the cut-off wall to
inClude\this area. However, preliminary results indicate
concentrations of phenols are rapidly decreasing at B-3s

(46% reduction in 2 weeks).

.
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Additional samples from wells for phenols concen-
. : trations are needed to (1) corroborate water quality-
results of October 29, 1983, (2) assess the effectiveness
. of the cut-off wall in restricting. movement of phenols
off-site in the £ill, (3) evaluate the effect of construc-
! tion activities of water quality results in the shallow
wells in the fill, and (4) determine the extent of the i
area which should be surrounded by a cut-off wall. We
recommend additional samples are taken from each well in
mid~November and mid-December and a supplemental report

prepared with an analysis of all water quality data.
| Respectfully submitted,

THOMSEN ASSOCIATES

Moy, Foisten £t
Marjbty Rinaldo-Lee, C.P.G.S.
Chpbs [ logrr i

Charles T. Gaynor, 1I, P. E.
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I DATE ° :
Ar7en _ 8~15-83 N ‘ -+ .| HOLENO. __B=1
ST ‘~
| ko 8-16-83 St e ey SUBSURFACE LOG!| sure. erev. _580.81
' ' " |c.w.oepTH 38-9'
' SHEET 1l of_2 _
w| | project _ Monitoring Wells LOocATiON _River Road
i Town of Tonawanda Tonawanda, New York
- |-z BLOWS ON z U .
F NERHE SANPLER g¢ SOIL OR ROCK NOTES
= 12 3 To A6 A ¢z CLASSIFICATION
S R ot e NS
= 0
. 1)13150) 30/80 Brown-Black firm fine~coarse SAND, -
! | Some fine-coarse Gravel, Some ]
Clayey Silt (FILL) |
(Moist-Very Compact’) | |
ll 5 al 1 2| 3 Gray fine-coarse SAND & fine-
5] coarse GRAVEL size ‘SLAG
| -_- (FILL) (Moist) _ _ _ _ _ ]
. _ Black fine-coarse SAND-FLYASH B
— . FOUNDRY .SAND (FILL) B
(Moist-Loose B
3f 3} 3 5| 8 Moist Gray-Brown soft silty CLAY
(Possible FILL) ' (Moist-Soft) i
Red Brown medium SILT w/occasional =
embedded fine-coarse GRAVEL,little L
, clay, fine sand partings (TILL) | |
414117 | 22{39 (Moist-Medium)
grades Hard
5 71 8 9117 grades Stiff
- — ——— = = = — = - = |
-
— 6.6/ 6| 6|12 Red~Brown CLAY, Some Silt. ' m-:

2 (Lacustrine) (Wet<Medium) |
1| : | ‘
I __30_[. 2 3 5 sl10
8 _| §E-1] PUSHED TUBE 1) Pushed 3" &g Shelbyl|

tube, 31*-33*
i 7 Recovered 2,0' i
735+ 8 3] 3 4! 7 \
- B
9 2| 2 3] 5 1
40 :
N = No.blowstodrive___2 " spoon_ 12 “ with_ 140 Ib. pin wt. falling_30__ “per blow. CLASSIFICATION Aisnal by
C = No. blows to drive " casing " with Ib. weight falling _"per blow. Geotechnical Engineer
: 3 3/4" I.D, Hollow Stem Auger
METHOD OF INVESTICATION: R —
/T L, vy




DATE

: . - B-1
‘starTED 8715783 \ f J HOLE NO.
NisHED __B-16-83 SOILDINVESTIGATIONSINC SUBSURFACE LOC. SURE. eLev, _580.81

C.W.DEPTH 38.9 ==

SHEET 2 _OF_2
prROJECT _Monitoring Wells LOCATION River Road
‘ Town of Tonawanda Tonawanda, New York
- ” % BLOWS ON z U . ‘ .
E ..é = SAMPLER ;’ i SOIL OR ROCK NOTES . ‘;
13z WA Am €z CLASSIFICATION x‘
- i ‘ o /W] N | T
=40 7 ]
| Red-Brown CLAY & SILT, Some fine~ |
coarse Sand, Some fine-coarse Gravel |
' (TILL) (Wet-Medium)
45+ 10 31 31 3 (o} 3
— m i
1 k504 11 22|25 |27 |52 grades to Gray Brown fine-coarse
{ | SAND, Some fine-coarse Gravel, g ;
' Some Clayey Silt A1 "
: 7] - (Moist-Very Compact) .
— . 4 B j
i - : . : | 2) Approximately 35' |- T
55 12| 42|47 {100).3 grades to Gray Brown finewcoarse of running sand vy
! GRAVEL size ROCK FRAGMENTS & fine- & gravel @ 56.0°'
‘ 7] coarse SAND, Some little Silt :
) ' |
. \ (Wet-Very Compact) 3) Wwater at 44.7
- - —— @ 5:00 P,M.,8-15-8B| .
\ Boring Complete @ 56.4' with Casing @ 56.0°
| — Casing Refusal at 56,0' g ‘
' 60 . . 4) Water at 43.7'@ -
_ ' 8:30 A.M,.,8-16-83 |-
} i Casing @ 56.0' |
l — 5) Driller washed n
- S " hole w/roller bit,H ‘
| ' : . . drilled approx. o
_ . ' 0.4' into refusal || !
_ material w/roller :
T bit-fractured
7] 4 ‘limestone fragmentf
] - noted coming to |
- A - -] - surface in wash
- water, B
] ‘ 6) Water.at 44.5'
. : @ 8:00 A.M.,8-17-8p
o I o | 2 evc werr ]
] * ' .. installed in
! . . _ _ boring, see diagran|
- : . ' for well construc- |
- - . . tion details B
| L L]

- . Visual b
N = No. blows to drive_2 “spoon_1Z " with_14Q _Ib. pin wt. falling_30__ "per blow. CLASSIFICATION y

Geotechnical Engineer

C = No. blows to drive " casing " with Ib. weight falling______“per blow.
: 3 3/4" I.D., Hollow Stem Auger

METHOD OF INVESTICATION:




PIEZOMETER NOU-

B-1

GUARDPIPE & CAP

56.4'

56.4"

50.2'

GROUND SURFACE

2" dia. RISER PIPE

- Q
A,
o
-
[ 73N
¢o . BENTONITE & GROUT FILL
a.; A
o , ;
-1 % ° ",
J _0 ray .
754 / . BENTONITE SEAL

"=i— Sand BACKFILL

S _ft. LONG x 2 in.DIA.

|  SLOTTED SECTION

0.0l in. SLOT SIZE

PROJECT Town of Tonawanda -

LOCATION River Road




DATE p— —
sTARTED __8-16-83 | \4 _ - . |HOLE NO. =<
e Rt erectivie SUBSURFACE LOG | surs. eLev. 581.80

G.W.DEPTH _5.3'

FIN.ISHED __8-17-83

:

SHEET _____ 3 OF 3 —

PROJECT Monitoring Well Installation LOCATION River Road
Town of Tonawanda : Tonawar:da, New York
- ”~ % BLOWS ON zZu .
_-E ; : SAMPLER g g SOIL OR ROCK NOTES
s 312 [o Te 0 €z CLASSIFICATION
=] b N Y]

i 6 12 18-

- ' 1) Driller augered

- OVERBURDEN SOIL hole to 23.7" -
= through overburden|
- o soil. No samples [
. ' were taken, Surficie
5 . fill materials vex

brought up on augex]
" flights initially
then changing to
red-brown silty
clay natural soil. [

B ' A 2) No water.in hole -
At . ) at boring completig
- - ‘ : prior to well | |
_ : ; : installation n

L]

4:00 P.M.,8-16-83

- o 3) Well installation
. ' ' started 8-16-83 |

. continued with.

| 20.] : : placement of pelled-
] seal at 8:00 A.M.
_ ' 8-17-83 |
- : 5) See diagram for g
- ' well installation

25 Boring Complete @ 23.7' details —

-] : 4) Well installation []°

No. blows to drive 2 spoon_12 " with_140_Ib. pin wt. falling_30 _“per blow. CLASSIFICATION Yisual by

No. blows to drive ~ casing * with Ib. weight falling___ _""per blow. _Geotechnical Engineer
3 3/4" 1.D, Hollow Stem Aw

Nz
|
1

METHOD OF INVESTIGATION:




PIEZOMETER NO. B-2

- GUARDPIPE & CAP
o [ GROUND SURFACE
— A 0,
o .O - .
8 K 7 " .
. | [ 2" dia. RISER PIPE
o .0. '
«Q ” ¢
4. .
o Al
v 0" ®
6",
- c - ° I
o 9 “9' e BENTONITE & GROUT FILL
= I R L
. o .7 .
% - .
v s 0 o . : ° . .
’ / / BENTONITE SEAL
. /7 '
‘w]— Sand BACKFILL
=5
ol @ o |
B B — 10 ft, LONG x 2 in.DIA.
. -| SLOTTED SECTION
"] 0.01 in. SLOT SIZE

PROJECT Town’ of Tonawanda

LOCATION River Road

N, " ) ]

\

o o S SOILS INVESTIGATIONS INC.

|




z g 13>
o w| z |§l=a . -z MONITOR/PIEZOMETER
e | 3 o wl>_| =% WATER PROBE
z < 1@ 7 1035] = SOIL or ROCK CLASSIFICATION uo@ | s | PERMEABLITY CONSTRUCTION DETAILS -READINGS
& & |F] § |Blos B2 |20z temisect [[h 34 NOTES
AEENEH B ERES e 'f-”c‘IJ._f""" i |
m
i : : *Water Level Measured on _
] T | ]
| 0 _] r J . .
p Black FILL, Crushed Stone and Foundry e | =1 —
4 1 24 L|Sand a 7 > .
. : ’ (Moist-Loose) 3.5' R f 1 -
i 2 24 |18 } . [/ .
s {Red-Brown SILT & CLAY, little sand, 4+ i1 Y
e 3 34 | 54 |inclusions of embedded fine-coarse ¢ - V] V] ' .
] gravel (TILL) dr ; ; |
B .
i 4 24 |61 N . 1 U | -
_ . n %% i Well Materials: -
10 — 5 124 1'55 (Moist-Hard) o . A P | Screen - 2" I.D. PVC -
_ . - 2 [ } 0.01* machine slots —
i 6 [ 124 | 56 | l Riser - 2" I.D. BVC -
. N I EX 2 . N Stick up: 2.0' .
15 ~ ; , .
s 8 24 | 26 r 1 Bore Hole Diameter: 7.5" -
] 5 | |24 | 22 H ]
N : 10 24 1 18 J :
20 20 l ]
S Boring Terminated @ 21.0' : .
. | No free standing water in boringd
s { when well installed -1
- - : -
. . ! —
i ; —
1 —
J \ .
NOTE: Surtace Elevation _389.55 Project GTA-83-76 -
- No.
Ses reverse side s :-_—_ Date Starled 9-15-83 Project Title Ponller xpg‘zcaixons HYDROGEOLOGIC LOG
for kay and z| wS| o Date Completed 3-16-83 . Location Tonawanda, 7
explsnation to = 5 g 2 -Number of Instatiations in Borl 1 i ! L . \4 .’ N MONITOR NO.
log. 2| [Bs Method of Instalistion ._Hollow Stem Auger | Ciassitied By 2K Checked_ MR-L ASSOCIATES B-3
« . : ‘ Sheet l ot 1 _
e o e T e e e R




. . -z o i‘ > . s MONITOR/PIEZOMETER WATER PROBE
i f_—’ o : H we ’ a = c c ,f,? PERMEABILITY CONSTRUCTION DETAILS READINGS
| x < |2 2 103%] = SOIL or ROCK CLASSIFICATION 2o lao|uee NOTES
I > HEN R Lo 2Pz lcm/secl B-4s B-4d
] =] <| 2 Ylw= : Zos lwd ; on . Temp.} Cond. Eh pH
o w |ol a5l S2wo | o o I * W.T. C1 jipmhocmll I}
l . - ' *Water level measured on
! l ] m
L 0 - 1 - El
] 1 24 } 17 IBrown FILL, Crushed Stone and Sand b1 I 4
| ] (Moist~Firm) 1 M ?
_ 2 24 | 24 lsrown FILL, Sand and Wood | 1 J
] (Moist-Firm) { 4 i
31124 126 5.8' d Well Materials:
- 5~ 5 . Y .il Screen - 2" I.D. PVC
B - 4 i 0.01" machine slots
B 4 24 | 59 IRed-Brown SILT & CLAY, little sand, 1 . .
B . trace gravel f % :;y_( Riser - 2" 1.D. PVC
] 5 | J24 |67 (TILL) 4 1 a ; '
L10 ~ - (Moist-Hard) 1t Stick Up: 2.0
61 ]2a |73 : H=F
- o ey Bore Hole Diameter: 7.5"
] 7| J2a | 49 N bt
15 ] 8 24 44 .: =f
] 9 | J2a ] a8 : No free standing water in borin:
" 1z 3 when well installed
T 10 J24 | 34 1=l d .
-1 I ]
2 ted @ [ ‘ ’
B Boring Termina 20.
9 ) * Well B-4s installed in separace
7] boring next to B-4d
) - . .
.
.
L - 1 - -
5 ‘
- . 2
il ] “,
i y
l | ] . )
. 1
4 1
]
-l NOTE: Surtace Ejevation 592.29 Project No. GTA-83-76 - . HYDROGEOLOGIC LOG
. See reveres side sl IZ= Date Started 9-15-83 Project Titte Polymer Applications .
for key and zZ| [u§| o | pate Completed 2-15-83 Location Tonawanda, NY : T HOMSE N MONITOR NO.
ﬂ explanstion to z| |5 g 2 | ‘Number of tastaitations in Boriag 1 V4 Crecred__MR-L ‘ ASSOCIATES B-4
& 2 a Method of instafistion _Hollow Stem Auger . ci ied B - ecked _MR-L =3
log. « =" etho ation . y A . | _— Sheet 1 _of___1
| - |
. B o . e el - = e e o i e e o

.. ) - - N




\

e z S (&> = MONI PIEZOMETER '
I Il e ¥|F- ‘E": cousrl?:gfnoguz DETAILS e . ;|
z < § s d3¢| = SOIL or ROCK CLASSIFICATION ¥ 8lsolwLs I e NOTES ‘
e Z lwl8= . z551Z2 <08 B-58 B-54
gl & |33 233|858 - ] Tamej Cona. | En oM .
WLt FL 1°c [mhokom]  Imvi - i
' : - sWater level measured on
7 N
y L 0 : 1
R 1| |24 | 6 [plack FILL, fine-coarse Foundry Sand, alla W
- - layer of silty clay. cinders L ;
_ 1 2 24 | 13 (Wet-Loose) 3.0' o /
. o ETH I Red-Brown SILT & CLAY, embedded fine- - A
- F 5 — coarse sand and gravel | : A
] (TILL) f
-7 - is 4 24 | 50 (Moist-Hard) . ; :
m 1 5|24 ] 43 # 7
10 = . W .
| 6| |24 ] 26
u 1 7] )24a] 52 ;
* 15 8 24 32 - :
e ] 5| Jea| 23 Nt o
ﬂ ] 6] (24 24 o pte
- L 20 4 d=F
- o ..a5| I ~ Boring Terminated @ 20.0°
[ 7 -1t
:J’ . P | =
i ] - T
. ] - |
m ] 1 i
- ] 1 |
. 4 i
_ NOTE: Surtace Elevation__389.48 Project No. GrA-83-76 . : HYDROGEOLOGIC LOG
. See reverse side | | |2 Date Started 9-16-83 Project Titls _Eolymer Applications
for key and 2| [5E| o | pate comprotes__9=16-m3 tocation — lonawanda, NY “THOIV SN MONITOR NO.
explanation to zl I8 g e Number of Instalistions In Boring_ 1 - X — T B ASSOCIATES B-5
log. F .:5 Method of Insteliation _Hollow Stem Auger Classitied By____f_—Ch'cl"——————f— =— sheet Lot~
- ) | m——

]

\




MONITO 1
R/PIEZOMETER WATER PROBE

z o |5} -
S le = |25 o w1l 25
z AR - IR SOIL or ROCK CLASSIFICATION 8 5 |Ec|es |remumanuny CONSTRUCTION DETAILS READINGS
e |-B y = % [Elo% L8 |20z | tomisec l
e @ |ef 3 15|= Z23|8-|30" B-6d Temp| Cond. Eh
' L.L7 £°C1 mmbokm]  tmvi

6 24 ) 53 -

. —'1
[ o] |

. 1 24 20 |Black FILL, fine-coarse SAND, Some a2l

4 silt, trace foundry sand, trace gravel, ;‘ ;

i 2 24 | 16 o N V]

. T rm%

[ 5] 2 oa (Moist-Firm) 5.0' 1V

E . i WU

1 ’ 1 24 Red-Brown SILT & CLAY, little fine- rm

] : coarse sand, trace gravel. 5 ;
7] (TILL) %

8 73 P

1o.] 5 1424 1 38 (Moist-Hard) A Y

- 15 g8

T e’ s ¢ ¢t ety

9 2411

10 24| 11

20 J.

Boring Terminated @ 20.0’

NOTE: Surtace Elevation PB-6s: 580-04;B-6d:573.94 GTA-83~ ‘ HY DROGEOLOGIC LOG . i

Soo roverse side | | Ix= Dsts Started 9-17-83 ::::::: :r{..—_vmiﬂ’mti°“s !

tor key and z] wE|l o Date Completed 9-17-83 Location Tonawanda, NY WONITOR NO.
explanstion to 2| I3 H 4 Numbar of instsliations in Bori 1 — B-6

log. 21 |2e Method of installation _Hollow Stem Auger Clessitied. By . BK erocred. TRL . .

u : Shest ot

v
' |
|

N




+
R z o |&}> o MONITOR/PIEZOMETER
z g - . Z WATER P
i I Il : 8 S1ro|css |eruermiLiry CONSTRUCTION DETAILS READINGS
: x : & & . 38| = SOIL or ROCK CLASSIFICATION s.8]lw0o g;% “lewilencl” = s -
, El 5 3 2 rg.%: e ‘ £53|82 582 B-7s | 274 Yemp| Cona. | En
; H # o] & |3l= o a T !LL 1°C ) | ekl travi
! ] 1 |
L 0 ,
4 1 24 | 82 lglack FILL, Slag and Foundry Sand AMWR T E
. , (Moist-Firm) cid b i
- /2 | 124 8 IBlack FILL, Clayey Silt and Foundry 1 K :
Sapd: - AT o
- N /s
3 14
° ] {Moist-Firm) 5.8 1
7 A
. 41 124 Red-Brown SILT & CLAY, little sand, 1 [
R ' trace gravel (TILL) 1 14
4 . (Moist-Stiff) A U
Lo 7 511l 0] 1
15 ] sl et 2 : 1=k
20 T :
he Boring Terminated @ 20.0'
_ .
- T ¢
] 1
i |
1
. -
-~
-1
NOTE: Surface ElevationB-75:578.53;B-7d:578.59 Profect No. _ 1A~ i HYDROGEOLOGIC LOG
! Ho Iications
Ses roversesige | | [>— Date Started 9-17-83 Project Title . Polymer RApp 1Ca .
for key and 21 |§E| o | pste Comptetea__9-17-83 Location Tonawanda, NY . : THOIV SE N MONITOR NO.
explanation to z| [BE] 2 | Wumberofimstanations 1a Boring__L_____ - A ASSOCIATES © p-7
tog. 2 §g Method of instalistion — _Hollow Stem Auger | Ciissitied By 2K Checked == o o1

e emm e e — - - — s ——— > -~ -~
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|
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N e N

. GRAaS | _ .
ST
l o - I]\ . v
TEST WELL #°2 : | ;
I ' ['Ilo-rear of pr;;;;;:;—‘“a—f&;émfé-ﬁce ﬁ.ne]' - '-‘"‘i"”
SOLYMER APPLICATIONS INC. !
3445 River Road - e’
Tonawanda, New York 14150
npriller: Robert Eacker Bl
’ C v
Completed: 10-15-76
flco
Depth: 77'0" _ , Cant
Bed Rock: 67'0" - 2
Casing: 66'0" of new 10" 1D ,
I Vein: 65' to 67' in sand & gravel” .
‘Flow: 270 GPM after 24 hrs. -pumping . :
at average rate of 290 GPM “. :
I* Static Level: Varying between 52'0" : .
and 58'6" on day of -pump test H o
Pumping level: 64'3" -3 . =
¢ %)
”" . N 'E; o™
" Well Screen: 8" pipe size - ) a2 E:,‘
- " 304 stainless steel w - i b s —
UOP Johnson Division /‘ e Chsime : =
l - 24" long ' ) : = = > e
: Set 65' to 67' R ' QEZN
[Detail below] -
Specific capacity: 46 GPM per\‘foot v g <O
of drawdown . o 5
A : o=
I* Kote: The static water level varied s @9
fromday to day, probably because of - E -
Dnﬁlop,pmnpége!----)'—- . u S _
I Y I."-'l -3¢’ ‘
’ S —r ,.-‘_."':—* . —_ s’ ‘
.'. 2ly” '_-*..Lc: ) |
e e v - (]
l . . e ‘ . . Valvin s M| Lot
. T\_ ‘ I |
. . ,; 4 13'2 o“" - F '
i - - Pl ™ '
l e al : . : -~ Lo’ ! <
By AE § . 1!
) . ‘
B R B .
. J‘ —{ I. : Cony ~vsfhq tois € Calusit 0;'
< = sy WA RER Jindime  SA~NO .
' . i { O T e
k <8 L B=p wKclic
" e i B
l ) 7e ( T S 'o--‘es‘p«:) :
L)
‘ S , § Some Covime
. - Y o L : o
I L 8 ,_7'.,,' ' Q’ T = 100,000
‘ " ‘*."s Gclre— VeRlcae  SiAS 3pd! ™
L2 .
l ) wif s oS J‘:n - 'I - 50‘0005@‘;42
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HYDROGEOLOGIC DATA

Boring Logs, Well

water Level Information,
ity Test Results

Construction Details, Permeabil




.|oate
STARTED 8~15-83 - .| HOLE NO. B=1
e ——————— S - J
NisHeD _B8-16-83 SOIEFN e e ity SUBSURFACE LOG|sure. eev. 580.81
_8-16-85
) c.w.pepTH 38.9°
SHEET 1l oF
proOjECT _ Monitoring Wells LOCATION _River Road
Town of Tonawanda Tonawanda, New York
- lwl ¢ BLOWS ON z 0 ‘
; g ; SAMPLER : g z SO“. OR ROCK . NOTES
132 W e 02 g2 CLASSIFICATION
317 2 ol 2w N | F°
= 0
|/ 1113]50] 30/ 70 Brown-Black firm fine~coarse SAND, =
Some fine-coarse Gravel, Some | |
layey Silt (FILL) |
N (Moist-Very Compact) 1
> 1 al 11 2| 3 Gray fine-coarse SAND & fine-
s~ coarse GRAVEL size SLAG .
— L~ - (FILL) _ng_ig_t‘)__ _ ]
. Blacfc_ fine-coarse SAND-FLYASH ) -
- - . FOUNDRY - SAND (FILL) . B
: (Moist-Loose) |
31 3] 3 5| 8 Moist Gray-Brown soft silty CLAY
10 (Possible FILL) (Moist-Soft) i
_ Red Brown medium SILT w/occasional g -
] embedded fine-coarse GRAVEL,little o 1
o clay, fine sand partings (TILL) |
4] 14|17 | 22|39 ' (Moist-Medium)
15+ ' grades Hard |
50— 5. 71 81 917 grades Stiff
6 .6] 6| 6|12 | Red~Brown CLAY, Some Silt. =~
237 (Lacustrine) (Wet<Medium) |
30 - Z 72t 3l 8§ AR
j -1|{ PUSHED TUBE 1) Pushed 3" @ Shelbyl|]
tube, 31%-33¢ |
7 Recovered 2,0' ]
as /18 31 31 417
- -
. \’\ +—4
||
L 9 2| 2| 3] s 1
40
N = No. blows to drive___ 2 spoon_ L2~ with 140 __Ib. pin wt. falling_30 _ “per blow. ~CLASSIFICATION _¥isual hy
= No. blows to drive " casing " with Ib. weight falling “‘per blow. Geotechnical Engineer
’ " I1.D. 1 Stem Auger '
METHOD OF INVESTIGATION: 3 3/4" 1.D. Hollow 9

R/T Form 1




foate Bel
’ STARTED 8-15-83 ‘ HOLE NO.
. 8-16-83 R ssesgivet SUBSURFACE LOG| sure. eLev. 580.81
FINISHED _8=10782
; C.W.DEPTH 38.9
SHEET 2 _Of__2
prOJECT _Monitoring Wells LOCATION River Road
| Town of Tonawanda Tonawanda, New York
| ' |
~ .l ¢ BLOWS ON zo _ !
I ;5' ; SAMPLER g &g SOIL OR ROCK NOTES ! :
2z T . | €2 CLASSIFICATION
, = Slg RESE R =z U ! s
, [ 12 18-
: " o
|
!. a !
’ : Red-Brown CLAY & SILT, Some finew !
coarse Sand, Some fineec?arse Gravel |
. _ 5-J 1d 3l al3l g (TILL) (Wet-Medium) . 1
s 4
- —t
. N ||
20— 11 22} 25 (27 | 52 grades to Gray Brown fine-coarse —
] SAND, Some fine-coarse Gravel, | |
' Some Clayey Silt |
; . (Moist-Very Compact)
. 2) Approximately 35' [
55 12| 42147 |100/.3 grades to Gray Brown fine~coarse of running sand _L.
GRAVEL size ROCK FRAGMENTS & fine- & gravel @ 56.0'
7] coarse SAND, Some little Silt : .
. — - \ (Wet-Very Compact) 3) Wwater at 44.7 -
- — @ 5:00 P.M.,8-15-8]
- Boring Complete @ 56.4' with Casing @ 56.0"
‘ - Casing Refusal at 56,0 g *
! F60 4) water at 43.7'@ -
N 8:30 A.M.,8-16-83 ||
_ Casing @ 56,0' |
- - 5) Driller washed 5
. ' hole w/roller bit,|
] drilled approx. —d |
N 0.4' into refusal |||
material w/roller || !
' ] bit~fractured !
7 limestone fragmentF
7] — noted coming to []
- - surface in wash —T7!
- water. 1
- n 6) Water .at 44.5' 1 |
: 4 — @ 8:00 A.M.,8-17-85
. ] HE
- , A 7) 2" PVC well mik
-1 : installed in
B boring, .see diagran|
m for well construc- [
= = ‘ - tion details i
i | | A
' . . . T . Visual by :
N = No. blows to drive_2 “spoon__12 " with_140 Ib. pin wt. falling_30 __"per blow. CLASSIFICATION |
C = No blows to drive " casing  with_ Ib. weight falling “per blow. Geotechnical Engineer
' 3 3/4" I.D. Hollow Stem Auger
| METHOD OF INVESTICATION: / ollo u9

R/T Form H

it o




SN
N
g -

, DATE ' - » ‘
0 ) Be2
i) S sTarTeD _ 8-16-83 \VLE LI HOLE NO.
i‘ <D SOILS INVESTIGATIONS INC. SUBSURFACE LOG SURE. ELEV. 581.80
FINI —8=17=83 — | D '
i —_—— G.W.DEPTH _S5.3°'
SHEET 3 OF % =
PROJECT LOCATION River Road
Town of Tonawanda Tonawanda, New York
7‘!? -
F% : _ -3 BLOWS ON z 0 . ~
g g - SAMPLER g Z SOIL OR ROCK NOTES
g RO <z CLASSIFICATION
?' = LS 6 12 18- N s J
Lo i 1) Driller augered
— OVERBURDEN SOIL
'y ’ . hole to 23,7' ﬂ
. . through overburden ]|
% — . soil. No samples [
- L ' were taken. Surficial
" £ill materials wemj

brought up on augexrg
| flights initially

} - ' then changing to

g~l . - red-brown silty

‘ u clay natural soil, [

4 2) No water.in hole
- : ‘ . : at boring completiTa:

prior to well
installation |
4:00 P.M.,8-16-83

_ o 3) Well installation
started 8-16-83 |

- ) 4) Well installation

— continued with

[ |20 : : placement of pelleﬁ—f
seal at 8:00 A M. [

8-17-83 i

| _ ' 5) See diagram for 8
- - - well installation H
Boring Complete @ 23.7' ' details

T
]

| -l
N = No. blows to drive 2 “spoon_l2___ " with 140 Ib. pin wt. falling__3Q___"per blow. CLASSIFICATION Misual by
“per blow. _Geotechnical Engineer

3 3/4" 1.D, Hollow Stem Auger

l " C = No. blows to drive ' casing * with, Ib. weight falling

METHOD OF INVESTICGATION:

- rnat st a1



PIEZOMETER NO:  B-l

56.4'

56.4'

50.2"

GUARDPIPE & CAP

GROUND SURFACE

T 2" dia. RISER PIPE

. rl ¢
6
A, .
P VA,
S e
[ * .
A B BENTGNITE & GROUT FILL
o .
3 B R I CE
S %® .
3 o o
/j % . BENTONITE SEAL
) N ,

‘w}  sand BACKFILL

5 ft. LONG x 2 in.DIA.

. -| SLOTTED SECTION

) 0.01 in. SLOT SIZE

PROJECT Town of Tonawanda

LOCATION River Road




PIEZOMETER NO. B-2

i : -

- GUARDPIPE & CAP
B .[ /—GROUND SURFACE
| | R
o
- dia. RISER PIPE
i : '
! +Q
: S )
) ‘,.. A, .
s o’
6. ¢ 3
- O . 13
- 4 v 5 ;f——BENTONITE & GROUT FILL »
o d v, e
—~ — A .
) lv .
< : .
] : o o . ’ .
, / /. BENTONITE SEAL
A A 3
VR B AR |
R <l Sand BACKFILL
=
2‘ g N . ‘. : ) .
| 10 ft. LONG x 2 in.DIA.

. -| SLOTTED SECTION
"] 0.0l in. SLOT SIZE

PROJECT Town of Tonawanda-

N . | LOCATION River Road
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T

POLYMER APPLICATIONS, INC.

MONITORING WELL ELEVATIONS

WELL NO. GROUND . TOP P.V.C. PIPE
. 3 .
B-1 580.81 582.50
B-2 581.80 584.07
B-3 589.55 591.48
B-4S 592,29 594.58
B-4D : 592.29 594.49
B-5S 589.48 591.71
B-5D 589.48 591.56
B-6S ' © 580.04 582.33
B-6D 579.94 582.17
B-7S '578.53(valve Box) 578.39 '
B-7D 578.59(valve box) 578.32
Production 592.37 - -
592.68 (floor) '

N

Bench Mark 579.70

TOP CASING
PIPE

582.67
584.25
591.66
594.91
594.69
591.91
591.73
582.69
582.35

594.43

Sanitary manhole rim (north edge) at _southwest property corner




WATER LEVEL ELEVATIONS

DATES

-7 IR RPN

Observation Reference .
Well Elevation* 8-30-83 9-15-83 9-17-83 9-21-83 9-29-83 10-4-83 10-6-83 10-12-83 - 10-21-83 10-26-83
B-1 582.50 542.50 542.23 542.57 542.60 534,05 540.2 534.63- 533.62 530.86 532.07
B-2 - 584.07 576.47 572.55 572.67 573.31 573:85 569.57 569.77 571.99 569.79 571.86
B-3d 591.48 576.48 587.00 1586.48 586.43 586.68 587.03 586.83 587.44
B-4s 594.58 589.68 590.83 500.41 590.31 590.88 590.73 590.29 590.73
B~4d ) "594.49 582.64 582.39 584.76 582.39 581.56  583.54 589.87 590.09
B-5s - 591.71 - 587.91 588.21 587.93 587.86 588.16 588.03 587.88 58?.86
B-5d 591.56 dry dry 571.09 569.31 571.81 573.11 572.71 573.69
B-6s 582.33 - dry dry dry dry dry dry dry
B~-6d 582,17 - dry 560.82 561.57 561.64 562.42 561.17 564.62
B-7s 578.39 - 573.09 573.49 573.46 573.59 574.44 573.49 573.51
B~7d 578.32 - 558,67 562.44 563.99 563.10 564.77 565. 34 566.71
Production ‘

Well 594.43 541.60 544.93 - - - - - - -

*Top of PVC
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SLUG TESTS FOR :
HYDRAULIC CONDUCTIVITY

Well H D ry re L t Yo Y In k k
(£t) (ft) "(ft) \(ft) (ft) (éec) (ft) (ft) (Re/rw) (ft/sec) {cm/sec) Comments
B-1 17.7 -~ 17.7 0.3125 0.0833 6.2 270  0.15  0.10  2.84  2.4x10°% 7.2x107> sand & Gravel
B-2 15.8 48.1 0.3125 0.0833 11.3 720 6.3 6.1 2.44  3.4x10°8  1.0x107° Ti1l
+B-4s 4.12 4.12.0.3125 0.0833 2.0 120  3.27 1.05  1.72 2.8x10~5  8.6x107% Fill
544 12.47 57.5 0.3125 0.0833 11.0 240  5.70. 5.57  2.35 2.1x10"8  2.2x107° Till
#p-7s 1.1 1.1 0.3125 0.0833 1.1 180 0.31 0.98  2.1x10-6  6.4x1074 Fill

*lote: Some of the assumptions for the equation used to evaluate
wells in the "perched" water are violated because the test is being run on

than an aquifer.
of the fill.

1.06

slug test results for the two shallow

"perched"‘water rather

However, results do provide an inditation of the relative hydraulic conductivity




WATER LEVEL AND WELL TEST INFORMATION

"

Water Levelvl

. Hydraulic
Reference Conductivity
Well Elevation 8-30-83 9-15-83 9-21-83 Test Result
B-1 582.50' 542.2" 542.4" 542.8" 7.2x10—5cm/sec
B-2 584.07' | 576.6' 572.7! | 573.5' 1.0x10" %cm/sec
e

*Top of PVC
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GRAIN SIZE DISTRIBUTION CURVE.

HYDROMETER ANALYS!S-——-—J'

U.S. STD. SIEVES .
-—-——-—ortmm.:.ncu:. > ; MESHPERINCH
4 . . ,
100 |=| sl 47 1!/ . 413) 4 = |= 40 : l? o
t T = H t t
’ : e T : ; o
1 I ) I W ]
" L s 1 U 1 1 ’
1 1 1 T " 1 v 1
L + i o 1 : T 20
1 M 1 " 1 1 1
| | . 1 ¥ : T t
I N s 1 1 | ] |
7 1 - 1 1 : { T T 1 20
: | } 1 1 f . ' -
T | 1 T o a2 1 I x
- ] N } 1 t "l I 1 ni } 9
5 1 : T l. | U | 1 40 ;
b 1 11 1 ' | I :
= ! g i ! I 5 j ‘ &
; 50} T t t I 1 t ;l ; % A
L ! 1 - I .
b : o e T ; : : i : z
2 ; T see SiZuss T : wly
- 1 | I I L T T 1 ) a
> 1 t 13 T T ! I 1 [,
w I } 4 H4— } : H—-1 z
230 1 T 1 1 } 1 1 . 1 s
W + I 1 Ht T t i T &
i sEiSUE SRSl = ’ i )
t : b1 v It 1 : 80
1 I - ] 1 N T
1 S |mu N M 1 | I 1
I I T == A tHeHH I
1o I o T " —it t Y n . 90
N H T 1 T 1, I v | T |
H— ! — f 2
- I i1 | i I 11 I 1 100
“100 200 100 80 0.8 02 0. oot 8 0002mm
800 200 100 ') 20n
. [ PARTICLE DIAMETER,D
ASTM STNDS. . GRAVEL COARSE SAND FINE SAND SILT CLAY
W'éf‘n::“- COARSE GRAVEL | FINEGRAVEL | coArse sAND MEDIUM SAND FINE SAND SILT OR CLAY
s5-3 sand = 23%
4'~6' Silt & Clay = 59% MECHANICAL ANALYSIS
(Fill)
POLYMER APPLICATIONS
NOTE: VISUAL 901L. CLASSIFICATIONS ON E.8.1. SUBSURFACE LOGS

ARE BASED ON THE UNIFIED SOIL CLASSIFICATION SYSTEM.

#R0J. N0, GTA-83-76

DRBY: AK lcx'nMR—L loué-J.O-ZO-BB




GRAIN SIZE DISTRIBUTION CURVE

HYDROMETER ANALYSIS—————'J

~
<

»

o

o

PERCENT FINER BY WEIGHT

PERCENT RETAINED BY WEIGHT

U.S. STD. SIEVES
D vl : MESH PERINCH
" [ » 3{4‘ 1/2" 3/8" 1/4 4 144

T ) |
I 1 b ] ] '
. ] 1 1 ¥ 1 1
1 1 s L
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. 1 | s ' !
| 1 t T 1
L N ] 1 | M
1] 1 1 M 1
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1 1 1 . |
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N + ! s 1 | ]
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| )| 1 1 N 1 M
1 1 v i 1 1 ]
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3 1 N 1 | u 1 i 40
1 L | v I 1
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; = T t I 1
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N W : 1 } 1 1
1 1 1 1 1 v 1 1 T +
N ' M I : i ; 1
! 1 ] | 1 ! 4 1 60
1 | | ! 1 )|
T ¥ v M 1 !
it I ! ' T
[ 1 i 1 ; i . . 4 1 7

' [ t N U i 1 1 3
1 1 > 1 | 1 ! 2 )| {
+ t 1 \J n T 1 I
1 1 ' 1 LIS | | : M |
* 1 1 ' | B i 1 1 $
1 1 . 1 1 t : y
1 1 Ll M 1 1 |

1 1 1 PO | | - . M
I 1 b L1 1 1 1
1 1 1 N Y 1 1 '

¢ t t } t t 1

1 s { 1 1 [] ] 1

t { H u M T

1 1 1 1 1 1 1

100 -] 0.08 0.02 8
’ 100 80 20
, T IAMETER, D
GRAVEL COARSE SAND SILT CLAY

COARSE GRAVEL |

FINE GRAVEL | COARSE SAND

MEDIUM SAND " FINE SAND

SILT OR CLAY

SAMPLE INFORMATION.

14'-16"'
(Till)

NOTE: VISUAL SOIL GLASSIPICATIONS
ON THE UNIFIED

B-44d

ON E.8.1, SUBSURFACE LOGS
80JL. CLASSIFICATION SYSTEM,

EMPIRE SOILS INVESTIGATIONS,INC.

Silt & Clay

MECHANICAL ANALYSIS

POLYMER APPLICATIONS

cx'p. MR-L IDATE: 10-20-83] PROJ. NO. GTA-83-76
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GRAIN SIZE DISTRIBUTION CURVE ‘ ' o
— US. STD. SIEVES —— > HYDROMETER ANALYSIS—————+ \
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_ A PARTICLE DIAMETER,D .
ASTM STNDS. GRAVEL ’ COARSE SAND FINE SAND . SILT CLAY
wireDsol [ COARSE GRAVEL | FINEGRAVEL JooansesaND | MEDIUM SAND FINE SAND v SILT OR CLAY
SAMPLE INFORMATION.  B-4d Gravel = ' EMPIRE SOILS INVESTIGATIONS, INC.
s-3 Sand
[ - s .
(:ni) - Silt & Clay = MECHANICAL ANALYSIS
POLYMER APPLICATIONS
NOTE: VISUAL S01L CLASSIFICATIONS ON E.8.1. SUBSURFACE LOGS : -
ARE BASED ON THE I!Nlﬂlb SOIL CLASSIFICATION SYSTEM. . CK'D. MR-T, | DATE: 10-20—83l PROJ. NO. GTA-83-76




TIME - t (sec)
B 25,000 50,000 75,000 - -ome o ememm e
o :xm-: 2 me= . sos mssamseces-ssvasceseesanas soresves . : ree : PPy 4
£ SRS AV/t RELATIONSHIP
- e, o
et > -5 3 --------- TIITTLITIIY YR ITYTTIY >
e Av/t=3,75x10 “cm”/sec
- e i : = @ Ah = 5 psi
- ' = "
€ T
3 1t
>
M |3
1
Y s
5
J
M |
z - :
= : i
- 9 = : : i
“ = : AV/t=7.49x10-5cm3/sec
£ : T @ Ah = 10 psi
- = SEamImmssmTtt s i 1
e H T
10 & pisisssissirsiniii: 22 it :::::éﬁ:
10_7'0 T e — = ;
8 PERMEABILITY
K
_ | ‘
ry 3
]
N | ~
L
K J
L 1078
= 8
]
A& 6
. b
= 4
. g@ 3
|| ;
1079, | .
- 25 5 75
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:
TYPE OF PERMEAMETER Constant Head Triaxial B-l, 31,0‘!‘33.0"
SPECIMEN HEIGHT (cm) 7.528
SPECIMEN DIAMETER (cm) 7.264 VISUAL DESCRIPTION : Red-Brown CLAY
DRY UNIT WEIGHT (pef) __- 89.7 '
MOISTURE CONTENT BEFORE TEST (%) 33.8
- MOISTURE CONTENT AFTER TEST (%) 33.5 A
- MAXIMUM DRY DENSITY (ASTM D 1(pch EMPIRE SOILS INVESTIGATIONS, INC.
: OPTIMUM MOISTURE CONTENT (%) ‘
: CELL CONFINING PRESSURE (psi) 95.0 95.0 PERMEABILITY TEST REPORT
- TEST PRESSURE (psi) 85,0 - 90,0
BACK PRESSURE (psi) 80.0 80.0 Town of Tonawanda-Polymer Wells
) DIF FERENTIAL HEAD (psi) 5.0 10.0 5 ]
PERMEABILITY (cm/sec) 1,94x107°% 1.94x10~ ' :
- DATE: August 1983 | PROJ NO:GTA-83-18




I P A SR

TIME - t (sec)
- 25,000 50,000 75,000
0 3 PP ::::;:ﬁg; s : I i3 ssiiisiiianiis “;‘
T A i AV/t RELATIONSHIP
HH ! oalst R R rrrrrrrrrerrrrrrrTRITTTIIT TPTTITITIITTITOIITIIY
AV/t=3,75%x10 5cm /sec
@ Ah = 5 psi
? o
€
L
>
<
|
¥ 5
p ]
3
o)
>
5
T -5 3
u- Av/t=7.49x10 ~“cm”/sec
@ Ah = 10 psi
10 22o1328230802020 22320t
10"7l0
8 . =| PERMEABILITY
6 : : - ! ' '
4
S 3
]
\E 2 Y av
A
xX
L 1078
= 8
| b
o 6
=
s ¢
4 3
w
a
2
1079,
p 25 5 75
’ HYDRAULIC GRADIENT - ah/L (Cm/cm}
YEST DATA: SAMPLE IDENTIFICATION:
TYPE OF PERMEAMETER Cons’tant Head Triaxial B-l, 31.0‘*‘33 .0'
SPECIMEN HEIGHT (cm) : 7.528
SPECIMEN DIAMETER (cm) 7.264 VISUAL DESCRIPTION: Red-Brown CLAY
DRY UNIT WEIGHT (pcf) __. 89.7 '
MOISTURE CONTENT BEFORE TEST (%) 33.8
_ MOISTURE CONTENT AFTER TEST (%) 33.5 E
MAXIMUM DRY DENSITY (ASTM D. ) {pef) _m‘EMPlRE SOILS INVESTIGATIONS, INC.
OPTIMUM MOISTURE CONTENT (%) - W :
CELL CONFINING PRESSURE (psi) 95.0 " __95.0 PERMEABILITY TEST REPORT
TEST PRESSURE (psi) ' 85.0 90.0
BACK PRESSURE (psi) 80.0 80.0 Town of Tonawanda-Polymer Wells
DIF FERENTIAL HEAD (psi) 5.0 10.0
PERMEABILITY (cm/sec) 1.94%10°8_ 1.94x1078
DATE: August 1983 | PROJ.NO..GTA-83-18
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ob No.: - KA-196
Sample Date: 10/3/83
Mample Type: | Grab

Well Number -

& E Lab Number 83- 3651

Mample Identity Out
- - Fall
1%2
"Phenol, mg/L 2.65
Bepth from -top
5of gasing to water NA

ecology and environment, inc.
internationa! Speciatists in the EMM Sciences

LABORATORY REPORT
FOR
"KREHBIEL 'ASSOCIATES

Job Site:

Sampled By:

3652 3653 - 3654 2655 3655

"p3° . Bl B2 B4 B4 .

£ e A AT SR TR

Polymer Applications, Inc.
G. Jones, N. Augnst (E & E)

2658 3659 3660 36851
B6 B7 - B7

-- Deep ~ Shallow Deep Shallow Deep Shallow Deep Deep  Shal

4

0.062 0.271 0.044 17.1 30.0

42!8" 14| 13!1“'. 4!3"'

4250 1.70 <0.004 0.44

] 20]7“ 16I2l§ 5!2“

Quality Control

recycled paper

*opike Recovery, Sample 3659 -
ieplicate Analysis, Sample 3659 - 9.0% Difference

98.6%

fAnalytical References: “Standard Methods for the, anm1na+inn of Uater and Wastewatoer®,
15th edition, 1980.

Supervising Analyst__ )L) 44/4142?? B

' Date: /0, /0 Y} ..................

AsE ¢ HO



! . p ecology and environment, inc.

International Specialists in the Environmental Sciences '

| | LABORATORY REPORT

FOR .
KREHBIEL ASSOCIATES

~i- g Job No.: KA-196 _
Sample Date:  10/17/83 ~ Job Site: Polymer Applications, Inc.
l sanple Type:  Grab . Sampled By:  G. Jones (E & E)

E & E Lab Number 83- 3836 3837 3838 . 3839 - 3840 3841 3842 3843 3844 3845 3¢

Well Number Bl B B3 B4 B4 B5 B5  #3  B6  B7 E

Sample Identity Deep Shallow Deep Shallow Deep Shallow Deep Out Deep Shallow De
- o Fall : '

Phenol, mg/L 0.066 0.023 0.028 1.04 5.30 _'2400 0.12 0.69. 2.47 10.5 0

Depth from top of o : _ '
] CaSing to water 45!11",\14l3" 4!7!! .4!1" 5'8" 3!10" 19! . NA 19!7“ slzll 1.

IMQuality Control

-]

Spike Recovery, Samplhe 3846 - 117%
Replicate Analysis - 6.6% difference

Analytical References: - "Standard Methods for the Exami.nation of Water and wastewater“,

S - "15th’edition, 1980. _ L
. ' ) | Supervising Analyst &HAL

Date: [0~ 29 -3)

I
2

recycled paper
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ACTS TESTING LABS, INC.

SR

3900 Broadway ® Buffalo, N.Y. 14227-1192 e (716) 684-3300

TECHNICAL REPORT - October 11, 1983
3-4353

Mr. Harold Marshall
POLYMER APPLICATIONS

OBJECT:

Analysis of one water sample for various parameters. The sample

was received on September 22, 1983.

RESULTS:

Prod ﬁell

9/22/83-7:30AM
pH Units | o 6.70
Ttal, Suspended Solids - . 124
Nitrite, Nitrogen ' ' 0.021
Nitrate Nitrogen 1.2
Chloride 458 )
Sulfide ‘ ' 1.8
_Sulfate 4 " 972
Phosphate , LT 0.6

Branch Office: 68 St. Marks Place ® New York. N.Y. 10003 » (212) 460-9531




D v
fl ecology and environment, inc.
International Speciskists in the Environmental Sciences

LABORATORY REPORT
FOR

KREHBIEL ASSOCIATES, INC.

Job No.: KA-196 .

Sample Date: 10/27/83 | Sampled By: G. Jones (E & E )

Date Received: 10/27/83 , Picked Up By: Ecology and Environment, Inc.
Sample Type: Grab g
E&ELab Number 83- 4000 4001 4002 4003 4004 4005 4006 |
Well Number . B-1 B-4 B-4 B-5 B-6 B-7

Sample Identity a;??. Deep Shallow Deep Deep Deep Deep

Phenols, mg/L 0014 0.05 100  3.20  0.012 <.004  0.066

Depth from top of ‘ . ' _

casing to water -- 51'11? 4'1%f . 17'4%" 20'1f 20'10%" 17'2%"

Quality Control

Spike Recovery, Sample 4003 - 96.0% Recovery
Replicate Analysis, Sample 4003 - 0.0% Difference

Analytical References: "Standard Methods for the Examination of Water and Wastewater®,
. 15th edition, 1980. .

Supervising Analyst /:i-ﬁM

Date: //- 4{—-? 7

recycied psper

[l Iadt]

4’IIIiF”"|IIFf”1IIl““WIIIF”'|IIF"1.II"1III”'1IIIT"1III il O BN B AU N O A e aw
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" ACIS TESTNG LABS, INC

Mr. Harold Marshall October -11, 1983 ‘
POLYMER APPLICATIONS Page TWo |

RESULTS: (continued)

Prod Well
9/22/83 - 7:30AM

Carbonate ' None present at a pH of 6.70
Phenols 4 ' 0.03 - '

Iron | ' s53.0

Manganese , 0.53

Hardness * ' ‘ 1,300

LT = Less Than

The above results are reported as milligrams per liter, except
where otherwise noted. .

. * 3 N (4 ’ L3 .
* Hardness is reported as milligrams. per liter of calcium
carbonate via calculations.

EXPERIMENTAL:

All analyses were conducted according to procedures listed in
"gtandard Methods for the Examination of Water and Wastewater", -

15th Edition, 1980. -

ACTS TESTING LABS, ICN. . ACTS TESTING LABS, INC.

Thamao Kkl S Py
Thomas Knickerbocker Daniel P. Murtha, Ph.D.

Environmental Laboratory ‘ Laboratory Director

Coordinator
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TOWN OF TONAWANDA ~ POLYMER WELLS

FOR

Town of Tonawanda -
Tonawanda, New York

Job No. GTA-83-18
September 1983




September 30, 1983

Mr. Theodore Krehbiel
Krehbiel Associates

1868 Niagara Falls Boulevard
Tonawanda, New York 14150

'Dear Mr. Krehbiel:

The purpose of this letter is to summarize our findings from
the two monitoring wells installed on the Poly:er Applications
property (Drawings 1 & 2). Hydrogeologic conditions encountered
in the two borings were very similar :to those Zfound at ‘the Town
of Tonawanda landfill. Fifty-nine feet of unconsolidated deposits

were found above bedrock. These deposits included 7% feet of
£ill on top of about 40 feet of silty clay, of glacial origin,
overlying about 8 feet of silty sand and’ gravel and 3% feet

* of gravelly sand. The piezometric surfice of the deep silty
sand and gravel and gravelly sand units is not hydraulically
connected to the water -table in the overlying silt and .clay
deposits. The water table in the silt and clay deposits is
within ten feet of. the ground surface, while txze piezometric
surface of the lower sands and .gravels is 39 feet.below the
ground surface. The silt and clay dcts as a confining layer
over the sands and gravels-.and bedrock. S

The data collected during our investigation ar= attached to the
end of this letter. These data include boring logs, well con-
struction details, field hydraulic conductivity test results,
laboratory permeability test results and water level measurements.
A more detailed explanation of our findings and conclusions
follows.

INTRODUCTION

The purpose of our investigation was to ccmpare hydrogeologic
conditions at the Polymer Applications property with the hydroé
geology of the Town of Tonawanda Landfill baseZ on two wells
installed on the Polymer Applications pfoperty and our hydrogeologic
study at the Toﬁn of Tonawanda Landfill. A mcre complete discussion

N




Mr. Theodore Krehbiel

Page 2
Seotember 30, 1983

of regional geology and hydrogeology &at the Town of Tonawanda
Landfill is found in our report of September, 1983 "Hydrogeologic
Investigation, 50 Acre Solid Waste Landfill andrPotential Expansion
Area, Town of Tonawanda, N. Y.". This'document with the boring
logs from the Town of Tonawanda landfill should be referred to

when reading this report.

The location of Polymer Applications in relation to the
Town of Tonawanda landfill is shown on Drawing l. The Polymer
Applications property is within the same physiographic province
as the Town of Tonawanda landfill, the *Erie-Ontario Lowlands
(University of New York, 1966). Glacial Lake Tonawanda covered
the area at the close of the last glaciation (Muller, 1977).
Both DW-1 at the Town of Tonawanda landfill and B-1 on the Polymer
Applications property are within the area covered by the glacial
lake, so unconsolidated deposits encountered at these borings

should be similar.

Results from the hydrogeologic study at the Town of Tonawanda
1andfill were used in interpreting groundwater conditions at the
Polymer Applications property. Conclusions on groundwater flow
at the Town of Toﬁawanda landfill should be referred to when

reading the secton on groundwater.

FINDINGS

The'borings on the Polymer property encountered 7% feet of
flIl on top of 52% feet of natural unconsolidated deposits. The
natural soils consisted of approximately 15 feet of a silty clay
glacial tlll'over}ylng 20 feet of ‘clayey lacustrine deposits.




Mr. Theodore Krehbiel

Page 3
September 30, 1983

Approximately 14 feet of glacial till was found below the lacustr-ne

deposits.
and very compact. The bottom 8 feet of the till consisted of silcy

sand and gravel. A thin layer of gravelly sand (3% feet thick) weas
found between the bottom of the glacial £ill and bedrock. These

The deeper glacial till becomes more coarse with depth

deposits are similar to those encountered at the Town of Tonawandz
landfill. The silty clay glacial +ill overlying lacustrine
deposits was found at boring DW-1 at the Town of Tonawanda land-
£i11. The deeper glacial till deposit beneath the lacustrine

" silt and clay was not found at DW-1l. Hoﬁever, silty sand and

gravel was found between the bottom of the till and bedrock at
two of the borinas around the Town of Tonawanda landfill.

Both field and laboratory tests were performed to evaluate
the horizontal and vertieal hydfaulic conductivity of the un-
consolidated deposits. A laboratory permeability test was per-
formed on a thin wall shelby tube sample from the lacustrine
clay and silt dep051t. The permeability test was run using a
triaxial cell with conflnlng pressure and backpressure saturation
according to the method described in Appendix VII of the United
States Army Corps of Engiheers publication on Laboratory Soils
Testing (1970). Field tests were performed on both monitoring
wells to evéluate the horizontal hydraulic conductivity of the
unconsolidaﬁed deposits. Field hydraulic conductivity tests
were run according to the method of Bouwer and Rice (1976).

The results from the permeability tests were 51m11ar to
results from tests performed at the Town of Tonawanda landfill.

N
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oratory permeability test on the lacustrine

The result of the lab
-8cm/sec, which

sanple indicates a hydraulic conductivity of 2x10

is the same result obtained for a similar sample from th
H
trine deposits at the Town of Tonawanda landfill site. According

to results of additional laboratory tests on the sample, the
r the Unified Soil Classification

e lacus-

soil is classified as a CL unde
e distribution test showed that 98.7% of

System. The grain siz
The liquid limit of

the sample was silt and clay size material.

the  sample was 39.8% and the plasticity index was 18.0%.

The field test results indicate the bpper silty clay

glacial till has a horizontal hydraulic conductivity of 1x10"6cm/sec.

ghtly lower than results from the silty clay

This result is sli
onawanda 1andfill which ranged

glacial till found-at the Town of T
from 2x10”%cm/sec to 1x10 cm/sec. -The field test results from

the deep wellnindiéate a horizontal hydraulic conductivity of -
7x10'5cm/sec for the sandy glacial till, which is similar to re-
sults from DW-1 at the Town of Tonawanda landfillssite wheré the
field test showedfa-hydraulic,cbnductivity of 3x10-%cm/sec.

Well B-1 was installed to measure the piezometric surface

in the deep sandy glacial till and sand and gravel deposits,
while B-2 was installed as awater tablewell in the silt and
2 show that the water

clay unit. . Water level measurements at B-
The water level

table is within 10 feet of the ground surface.

in the shallow well was 9.2 feet below the ground surface on

September 15, 1983. The piezometric surface of the deep silty
sand and gravel deposit was 38.7 feet below the ground surface

- on September 15, 1983.
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Groundwater conditions at the Polymer Applications property
are similar to those at the Town of Tonawanda landfill. The silt
and clay deposits act as an aquitard over the underlyin¢ more
permeable silty sand and gravel deposits; resulting in large
downward vertical gradients. The vertical gradient bezween B-1
and B-2 was 0.84 ft/ft on September 15, 1983. The rate of ground-
water flow mov1ng vertlcally downward through the silt and clay
deposits underlying the area can be eStimated using Da-cy's law
¥ = KI/n where ¥V = average linear Velocity of flow, k = vertical
hydraulic-conductivity, i = vertical hydraulic gradient, and
n = effective porosity. Using results from field and Iaboratory
tests (K = 2x10-8cm/sec, i = 0.84 ft/ft) and assuming zn effective
porosity of 0.06 (Todd, 1980), the average linear velocity of
groundwater flow downward through the silt and clay unit is only

0.3 ft/year.

CONCLUSIONS

The boring installed on the Polymer Applications property
encountered 7% feet of fill overlying 51% feet of unconsolidated

deposits{ The top 40 feet of unconsolidated deposits were primarily

silt and clay, beneath which was 8 feet of sandy glacizl till
overlying 3% feet of sand. The upper 40 feet of unconsolidated
deposits beneathithe £fill have a low: VLrtlcal and horizontal
hydraulic conduct1v1ty and act as a aqultard over the underlying
sand and gravelx\ Vertical groundwater movement thrcugh these
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deposits toward the underlying bedrock is only 0.3 ft/year.
‘Due to the low vertical hydraulic conductivity of the silt
and clay deposits, these deposits will restrict downward
movement of groundwater. ‘

Respectfully submitted,

THOMSEN ASSOCIATES

MMarie, B Cemalelo - Zog

Marjory Rinaldo-Lee, C. P. G. S.
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