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-
EXECUTIVE SUMMARY 

-
This report summarizes the findings and conclusions of the - Phase I and II Remedial Investigations (RI) conducted by ERM

- Northeast (ERM) at the Van Der Horst Plant No. 2 facility between 

-

August 1989 and November 1991. Originally, a third phase (Phase 

- III) of the RI was to be undertaken after completion of the Phase 

II RI. Since Phase II and Phase III of the RI were performed 

simultaneously and incorporated into the Phase II RI, both will 

hereafter be referred to as the Phase II RI. Work done by ERM to 

develop the Phase II RI report included a field exploration program 

- and a reduction and analysis of the field data. 

- Field work completed during both phases of the RI included 

installation of 38 test borings, 30 monitoring wells, a surface-
"geophysical survey, water level monitoring, in situ hydraulic 

- testing of monitoring wells, and sampling and testing from various 

media including 270 surface and subsurface soil samples, 1 catch 

basin sediment sample, 9 surface water/sediment samples, 67 plant 

building surface samples, and 45 ground water samples. Laboratory-
testing of those samples was performed by a NYSDEC approved 

- laboratory. The maj or findings of the RI Phases I and II are 

summarized below. 

-

-
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-

Environmental Conditions 

- The Van Der Horst Corporation of America Plant No. 2 is a 

former iron plating facility in the City of Olean, Cattaraugus 

- County, New York. Plant No. 2 was in operation from 1951 until 

-
1987. The site has an areal extent of approximately 17.5 acres. 

Several environmental problems were identified at the site prior to 

- ERMis RI/FS study, including: 

-
-

The disposal and burial of unknown drummed materials on-site. 
At least one partially-filled drum and some drum debris is 
still present in a former disposal area. The former disposal 
areas have been found to contain higher than background levels 
of chromium, lead and barium. 

-
The abandonment of numerous 
chemicals. These were left 
the former owner, R. G. 
bankruptcy in 1989. 

-
~eologic Conditions 

-

unsecured containers and vats of 
inside the plant building after 
Scott Corporation, filed for 

-

The Plant No. 2 site is overlain by a silt to silty-sand 

material that has an average thickness of 10 feet. Beneath this 

silty layer lies a sand and gravel deposit which is highly variable 

in composition. Below the sand and gravel, and approximately 80 

feet below ground level, lies the top surface of a shale bedrock. 

-
A large clay lens occurs within the sand and gravel deposit at 

the northeastern end of the site. The thickness of the lens varies 

ii 

-

-




- ERM-Hortheast 

-
from 9 to 25 feet. The top surface of the clay lens ranges in 

depth from 25 to 35 feet. -
- Much of the site is covered with fill material which mainly 

consists of cinders and broken concrete debris. This fill was-
found to have a thickness of less than 2 feet outside of the former 

- drum disposal area. 

- Ground Water Flow 

-
-

Ground water flow in the shallow monitoring wells is primarily 

towards the west with an average lateral gradient of 0.0035. 

Ground water in the deep monitoring wells generally flows toward 

- the southwest at an average lateral gradient of 0.0013. 

-
-

Average downward vertical gradient at monitoring well pairs, 

range from 0.002 to -0.191. These values are related to the head 

difference between shallow and deep wells. Negative vertical 

- gradients indicate that there is a downward vertical component to 

ground water flow. -
- The aquifer at Plant No. 2 appears to occur in two different 

hydraulic settings. Throughout most of the site, the aquifer is 

- divided into a shallow and deep aquifers which are separated by a 

-
iii 
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-

low permeability clay or silty sand. 

No. 2 building the aquifer occurs as 

However, west of the Plant 

a single unconfined unit. 

- The following average aquifer characteristics have been 

calculated or estimated from on-site slug test and aquifer test 

data: 

-
Parameter - Hydraulic Condo 

Hydraulic Condo 
Storativity- Specific Yield 

-

Method 

Shallow Well Slug Test 
Deep Well Slug Test 
Regional Pumping Tests 
Estimated Range 

Value 

0.045 ft/min 
0.122 ft/min 
0.015 
0.15 - 0.25 

Public Health Risk Assessment 

The pUblic health risk assessment concluded that under current 

- conditions there are carcinogenic effects from chromium in fugitive 

- dust emissions from soil (incidental ingestion by children). Under 

future conditions, if no remedial action is taken, the carcinogenic 

- effects include arsenic, benzene, and beryllium, in drinking water, 

and chromium in fugitive dust emissions in soil. Additionally, the 

- risk assessment concluded that noncarcinogenic effects under future 

- conditions include chromium and lead in groundwater. 

- Based on the environmental risk assessment, no adverse effects 

to sensitive environmental resources are expected to occur as a 

-
iv 
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result of the site contaminants. However, several of the con

- taminants found in sediment and surface water samples collected 

from Two Mile Creek are above SCGs and may be impacting benthic and - aquatic life in this creek. 

-
The following chromium cleanup levels were recommended in the 

- final risk assessment: surface and subsurface soil (50 mg/Kg): 

ground water (50 ug/L): and creek sediment (26 mg/kg). Surface and - subsurface soil cleanup levels were determined from calculations of 

exposure to fugitive dust emissions. The ground water cleanup 

criterion was based on NYSDEC ground water standards. The sediment 

- cleanup level is 26 mg/kg, as per NYSDEC sediment criteria for 

chromium. 

-
Delineation of Contamination-

- Soil 

-
Three historical source areas (Areas 1, 2 and 4) of soil 

cuntamination were identified during the review of data from the 

Phase I and II RI. These source areas were locales where specific-
plant activities and disposal practices have been identified as 

- contributing to surface and subsurface soil contamination. Both 

areas contain at least one subsurface soil sample which had a 

- chromium concentration exceeding 1000 mg/Kg. 

-
v 
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-

Historical Source Area 1 is located inside the fenced-in 

former drum disposal area and extends east, past the plant 

building, and south from the Two Mile Creek flood control berm to-
-

the main plant building south wall. This area encompasses 

approximately 5 acres. One subsurface soil sample in this area had 

a chromium concentration of 13,100 ppm, or about 1.3 percent. 

-
Historical Source Area 2 is located adjacent and underneath a - production vat that was formerly used in a plating process in the 

plant. Based on the analysis of subsurface soil samples it is-
believed that the vat leaked during plant operations. One 

saturated subsurface soil sample from this area had a chromium-
concentration of 1420 mg/Kg. Area 2 is believed to be the primary 

- source of ground water contamination at the site. Ground water 

- from Area 2 monitoring well MW-20 had a chromium concentration of 

-1680 ug/L. 

-
- Historical Source Area 4 is believed to be located in the 

subsurface soil beneath or upgradient of monitoring well MW-9. 

- Chromium concentrations in the ground water obtained from this well 

exceeded 10,000 ppb. Therefore, it is suspected that subsurface 

- soil in the vicinity of this well is contributing to the elevated 

contamination levels in the ground water. No subsurface soils were - analyzed from this location, however, a sediment sample collected 

from a nearby catch basin exhibited a chromium concentration of 

vi 
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-
43,000 ppm. The location of the catch basin is upgradient of MW-9 

- and the elevated chromium levels may be contributing to the 

concentrations found in the well water. Further investigation is - recommended to delineate this potential source area. 

-
One Potential Source Area (Area 3) was identified during the 

- both phases of the RI. This area was identified primarily from the 

analytical results of ground water samples and is located where - limited soil samples were collected. 

-
-

Potential Source Area 3 is believed to be located in the 

subsurface soil beneath or upgradient of monitoring well MW-IO. 

Chromium concentrations in the ground water obtained from MW-IOS 

- during the Phase II RI exceeded 800 ppb. The elevated levels of 

chromium in the ground water appear to indicate that the subsurface-
soil in the vicinity of this well is contributing to the elevated 

contamination levels in the water. Analytical results from two 

subsurface soil samples collected from this location during the 

- Phase I RI did not indicate elevated levels of contaminants. 

Therefore, further investigation also is recommended to delineate-
this potential source area. 

-
Ground water 

- Chromium, manganese, lead, arsenic, beryllium, and benzene 

have been determined to be the principle ground water contaminants.-
vii 
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Analytical data from Phase I and II ground water samples indicate 

that the maj ority of volatile organic contamination appears to 

occur from an off-site source. concentrations of chromium 

contamination below 100 ppb detected in the on-site monitoring 

wells may also have originated from an off-site source. However, 

chromium contamination exceeding 100 ppb in the shallow monitoring 

well samples appears to to be due to potential source areas in the 

subsurface soil near MW-10, MW-9 and inside the plant building 

beneath the former EMD process vat. Ground water migration of the 

shallow aquifer has been mapped to flow toward the west. The 

extent of the shallow chromium plume has not been fully delineated; 

shallow down gradient perimeter wells exhibit chromium levels 

higher than 50 ppb. 

Furthermore, the extent of the chromium contamination in the 

deep monitoring wells also appears to be undefined. Three of the 

twelve deep monitoring wells exhibited chromium contamination 

levels over 50 ppb. Two of the wells, MW-10D and MW-5D are located 

on-site and one, MW-8D, is located off-site and downgradient. 

Catch Basin 

A sediment sample was collected from a catch basin that 

intercepts a drain running from a former wax dipping vat inside the 

plant to Two Mile Creek. The analysis of this sample indicates 

that the drain sediment contains elevated levels of chromium, 

viii 
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-
mercury, arsenic, barium and lead. The extent of contamination and 

the direction of migration from the vat, drain, or alleged creek -
outfall have not been determined. -

- Two Mile Creek 

Creek sediment and surface water samples were collected at 

locales adjacent to the plant property and at off-site locations. -
-

Chromium concentrations exceeding 26 ppm were measured in all of 

the sediment samples collected from Two Mile Creek. This 

- analytical data appears to indicate that chromium contamination in 

stream sediment is attributable to former Plant 2 operations. 

-
Cadmium was detected in one creek sediment sample at a - concentration above 3 ppm during the Phase I RI. Further sediment 

sampling and analysis during the Phase II RI indicated that five-

-

·(5) additional sediment samples exhibited cadmium levels exceeding 

- 3 ppm. Since this stream is located adjacent to a major state 

highway and receives runoff from its surface, it is difficult to 

determine where the source of cadmium contamination is located 

based on the samples collected. Further upstream sediment sampling-
may be warranted to determine background levels of cadmium. 

-
Buildinq Interior Surfaces 

- Chromium, lead and arsenic were detected in the wipe and dust 

samples collected inside the plant building and are considered the-
ix 
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-
primary interior contaminants. Elevated levels of these 

- contaminants were found near process vats and ventilation ducts, 

however, a number of samples obtained from the building walls also -
exhibited high concentrations of inorganics. 

-
-

Fifteen samples of various materials, including pipe 

insulation elbows and floor tiles, were obtained from numerous 

locations inside the facility and analyzed for asbestos content.- Asbestos containing fibers were detected in all but two of the 

- samples collected. In most samples the asbestos content consisted 

of approximately 40% chrysotile and amosite based on the the total 

sample volume.-

-
 Based upon the overall results from the Phase II building 

interior samples and the previously collected EPA building samples-

-

"(submitted to NYSDEC April 3, 1991), most of the floors, walls and 

- equipment inside Plant 2 are contaminated with chromium, lead and 

in some areas, arsenic. Additionally, many of the pipe joints and 

elbows are covered with asbestos containing materials. 

-
Remedial Action Objectives 

-
The remedial action objectives are contingent upon the current - and future use of ground water by local residents and the potential 

for contaminant migration to pUblic supply wells. The pUblic water-
x 
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-
supply information has, in part, been collected by the NYSDEC 

during a residential well survey. The results, with USGS records, 

indicate that the withdrawal of ground water is presently not-
-

taking place. However, assuming that there is some future exposure 

path for the contaminated ground water, the following remedial 

action objectives have been developed: 

-
Remediate identified areas of contaminated surface and* subsurface soil to limit future migration of chromium, lead,- arsenic and volatile organics;
 

Remediate identified areas of contaminated stream sediment to
*- limit future migration of chromium and contamination of 
surface water; 

Remediate ground water to acceptable risk levels for chromium, - * 

-
lead and volatile organics;
 

Remediate the building drain system of residual contamination
* 

-

between the site and Two Mile Creek; and,
 

Remediate or demolish the on-site building structures.
* 

- Recommendations for the Remedial Action Program 

-
The Phase I and II RIs have provided an extensive amount of 

information regarding the physical characteristics of the study 

area and the contaminants of interest. However, some additional 

- study will be required for the remedial design programs. Some 

recommended studies for the initial phase of the remedial action 

- program are summarized below: 

-
xi 
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-
1) The horizontal extent of total chromium ground water 

-
 contamination needs to be further delineated with additional 

- shallow monitoring wells northwest of the site. Ground water 

modeling data should be generated from an on-site aquifer 

- pumping test, performed after the limits of total chromium 

contamination in the shallow aquifer have been defined. 

- Ground water flow simulations should be undertaken and used to 

optimize the recovery of contaminated ground water from the 

- entire plume. The following factors will be evaluated during 

- modeling: 

- Numbers of recovery wells; 
Recovery well locations; and 
Recovery well pumping rates. 

- 2) The area of subsurface soil contamination (Figures 6-10, 6-11) 

- should be further defined vertically and horizontally to 

determine remedial action methodologies and cleanup costs. 

- Due to the limited number of samples obtained for laboratory 

analysis the extent of contamination cannot be accurately 

- estimated in the unsaturated soil. Furthermore, no vertical 

- limits have been determined for the extent of chromium 

contamination in the saturated soil. 

-
3) Based on the soil classification descriptions and slug test 

- data it is believed that the aquifer characteristics at Plant 

2 are significantly different from those encountered at Plant-
xii 
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1. Therefore, the data generated during the pump test at 

-
 Plant 1 cannot be used accurately to represent the Plant 2 

- aquifer conditions and properties. An aquifer pumping test is 

recommended and should be performed in order to obtain data 

- concerning aquifer permeability, transmissivity and the impact 

of the underlying, spatially discontinuous clay lens. These 

- data will help determine the direction and rate of 

- contamination transport in the aquifer. This, in turn, will 

assist in determining the potential measures required to 

- remediate the ground water contamination. 

- 4) Treatability studies will be required to determine the methods 

- applicable for the remediation of the contaminated soil. 

- 5) The delineation of the suspected subsurface source areas near 

MW-10 and MW-9 is required to determine the origin and extent 

- of contamination contributing to the elevated levels of 

- inorganics in these wells. This delineation is also required 

to determine remedial action methodologies and cleanup costs. 

-
-
-
-

xiii 

-

-




-
 ERM-tlorthnst 

-
1.0 INTRODUCTION 

-
This report summarizes the results, findings and conclusions 

- of ERM-Northeast, Inc.'s (ERM) Remedial Investigation (RI) 

- conducted for the New York state Department of Environmental 

Conservation (NYSDEC). The investigation was conducted at the Van 

- Der Horst Plant No. 2 iron-plating facility in Olean, New York 

during two separate phases. The Phase I information will only be 

- summarized in this report, since this data was previously included 

- in reports submitted to the NYSDEC in October 1990. The Phase II 

data will be presented and discussed in detail and the conclusions 

- presented in this report will be based on information obtained from 

both phases. Referenced documentation for the RI is contained in 

- associated appendices. 

- "1.1 Purpose of RI study 

-
The purpose of the RI study was to assess the nature, extent 

- and potential source(s) of contamination at the site. This process 

- was conducted in two phases, beginning in November 1989 and ending 

in November 1991. Ultimately, it was the intent of the RI, through 

- two separate phases, to compile sufficient data so that cost

effective and environmentally sound long-term remedial actions 

- would be developed during the Feasibility study (FS). 
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-
- 1.2 Background 

- 1.2.1 site Description 

- The former Van Der Horst corporation of America Plant No. 2 

iron plating facility is located in a mixed residential/industrial 

- area between Connell and Franklin streets in the northern section 

- of the City of Olean, Cattaraugus County, New York (Figure 1-1). 

The site is defined, for the purpose of this study, as the Van Der 

- Horst property between Connell street and Johnson street (Figure 1

2). It is approximately 17.5 acres in area and is situated in the 

- valley of the Allegheny River Basin. Bordering the site to the 

- north is Two Mile Creek, which has been modified by the Army Corps 

of Engineers for flood control in 1952, and New York Route 17; to 

- the east are Johnson street and several industrial properties; to 

the south is a Conrail right-of-way, and to the west are several 

- residential properties located along Avenue A. 

-
Several other industrial facilities are located near the Plant 

- No.2, shown on Figure 1-1. The larger facilities include an Agway 

fertilizer plant, CONAP, two Dresser-Rand plants, Dexter Corp. 

- plastics manufacturing facility and a several acre tract of land 

- owned by Felmont oil Company which was formerly used for above

ground storage of their locally produced Pennsylvania Grade crude 

- oil. The building structures on this latter property have been 

1-2
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razed and the entire tract is presently a vacant field. This - property was the site of one of the country's first oil refineries, 

the Socony-Vacuum oil Company, prior to ownership by Felmont Oil.-
The refinery operated from 1861 to 1954, and had a processing 

capacity of 7,000 barrels/day, primarily of lUbricating oils and-
greases. 

- 1.2.2 site History 

Dr. Hendrik Van Der Horst founded the Van Der Horst-
corporation in 1940 with the intention of servicing the local oil - field industry and railroad comp~nies. His first manufacturing 

operations were located in Olean at Plant No.1, and consisted of-
the electrolytic deposition of hard-chrome plating on various types 

- of customized metal parts. 

The Van Der Horst Corporation opened a second plant, Plant No. 

2, in 1951 on Connell street in Olean. This plant was constructed-
-

to perform a new iron plating process called Vander10y M™ that was 

designed and patented by the corporation. The iron-plating process 

was used to repair and restore the worn surfaces of machinery 

- components, including cylinders and crankshafts, for a cost that 

was less than that of purchasing new components. The plant was in-
-

operation from the early 1950 's, during which time the primary 

activities were iron plating and subsequent machining. 
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-

In May, 1968, Van Der Horst Corporation of America was 

acquired by Unochrome to become a sUbsidiary of the largest chrome-

plating company in the world. However, the operations at Plant-
Nos. 1 and 2 remained essentially unchanged. Five years later the 

_ Van Der Horst sUbsidiary was acquired by the R. G. Scott 

corporation, headquartered in Mesquite, Texas. 

-
In June, 1987, Van Der Horst ceased all operations at their-

-

Olean facilities after the employee's independent union rejected a 

- contract proposal calling for benefit cuts and a 30% reduction in 

wages for all employees. The contract dispute was not settled and 

by October, 1987 the plant property was reportedly for sale. In 

May, 1989 the corporation filed for bankruptcy.-

-
- The plant's plating processes utilized many large open holding 

vessels containing a variety of hazardous substances (see Figure 1

3). Several are located below grade to the approximate depth of 20 

feet, which also corresponds to the approximate top of the ground-

-

water table at the site. The tanks, containing acids, caustics, 

- oils, sludges, and spent plating solutions were emptied by the 

USEPA in early 1991. 

Some areas located on the Van Der Horst property contain 

stressed vegetation and disposed fill material (Figure 1-2). A few- of these areas also contain rusted metal drums, partially filled 

- with white and yellow crystalline powder. Several of the drums 
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-
were removed by the USEPA in the Spring of 1989, but at least one- drum and some drum debris remains on-site. The on-site disposal of 

- wastes reportedly occurred throughout the plant's active period, 

which ceased in the Summer of 1987. 

-
Public concern has been expressed over the potential threat to - ground water quality. Approximately 13,500 people live in the City 

- of Olean and are dependant upon the local water sources in the 

Allegheny River Basin. These sources include private wells, 

- municipal wells, and the Allegheny River. The confluence of Two 

Mile Creek with the Allegheny River is approximately two miles - southwest of Plant No.2. 

-
During the fall of 1988 the NYSDEC initiated a program to 

- conduct an RI/FS at the Van Der Horst Corporation Plant 1., which 

is one-half mile southeast of Plant No.2. At that time City of 

- Olean officials informed the NYSDEC of the presence of potentially 

hazardous wastes and materials inside both plants. During a-
preliminary investigation conducted in September 1988, NYSDEC 

- collected several soil samples at Plant No.2. The analytical 

results from soil sampling revealed the presence of chromium and 

- barium on the site. Shortly thereafter, the NYSDEC requested that 

the USEPA perform an emergency response to properly containerize 

and dispose of the abandoned process materials and wastes at both 

- plants. At Plant No.2, the EPA erected a fence around a former 
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-
drum disposal area to restrict access and prevent contact with the 

- potentially contaminated soil. A small scale removal action was 

also undertaken by the EPA to remove contaminated surface - materials. It was at this point that the NYSDEC decided to 

- concurrently conduct a full scale RI/FS at Plant 2. 

-
- Field activities for the Phase I RI were undertaken in 

November 1989 and completed in August 1990. The report for the 

Phase I Investigation and the Phase I and II Feasibility study was 

submitted to the NYSDEC in October 1990. Based on the-
investigation results and ERM recommendations, the NYSDEC decided 

to conduct a Phase II and III RI and Final FS to further delineate-
the amount and extent of contamination found on-site. 

- consequently, the Phase II and III Rls were combined, with field 

work commencing in September 1991 and completed in November 1991.-
1.2.3 Current situation-

- Presently, the plant is not operating and most production 

equipment has been removed from the interior of the building. The -
property is not entirely fenced and is therefore accessible to the 

- public. The flood control berm bordering Two Mile Creek is used by 

local residents as a thoroughfare to proceed between Johnson Street 

- and Avenue A. The entrance gates at Connell Street and Johnson 

Street restrict access to vehicular traffic and have been chained-
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-
and locked. The gate leading to the fenced-in former drum disposal 

- area is also secured. 

- The USEPA remediation of the plant interior, with respect to 

- the removal of unsecured chemicals and process soultions, has been 

completed. 

-
A Phase II Work Plan was submitted to the NYSDEC in April 1991 

- for the purpose of further deliniating on and off-site 

- contamination. A Phase III Work Plan was also submitted to the 

NYSDEC in April 1991, to investigate the subsurface conditions 

- beneath and inside the building structure. Operations for both 

phases were combined into a single phase, Phase II, and field work 

- began in September 1991. By November 1991 the field tasks of the 

- RI were completed. 

- 1.3 Report organization 

- This RI report presents the findings of the Phase II RI study 

- and incorporates information generated during the Phase I RI. Work 

was conducted in general accordance with the NYSDEC and USEPA 

- requirements and protocols, and the report format is also in 

general accordance with by "USEPA Guidance for Conducting RljFS 

- Under CERCLA". (Table 3-3 EPAj540jG-89j004, October, 1988). The 

- organization of this report is as follows: 
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-
Section 1. 0- Section 2.0 
Section 3.0 
Section 4.0 
Section 5.0 -
section 6.0 - section 7.0 

Appendix A- Appendix B 
Appendix C 

-
-
-
-
-

-

-

-
-
-

Introduction 
Remedial Investigation Program 
Physical Characteristics of the Plant 2 Area 
Overview of Phase II Chemical Analyses 
Public Health and Environmental Risk 
Assessment 

Potential Sources and Extent of Plant No. 2 
Contamination 

Summary and Conclusions 

Ground water Contour Maps 
Recovery Well Simulation Data 
QA/QC Laboratory Data Review 

- FIELD DATA (seperate volume) 

-

Section A 
Section B 
Section C 
Section D 

-
-
-
-
-
-
-

- Project Field Notes 
- Boring Logs 
- Monitoring Well Installation Reports 
- Slug Test Data 
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2.0 REMEDIAL INVESTIGATION PROGRAM 

-
2.1 project overview 

-

The objective of ERMIs RI program was to delineate the extent 

of soil, creek and ground water contamination on Van Der Horst 

- Corporation's Plant No. 2 and adjacent properties. Emphasis was 

placed on delineating three potential environmental problems: 1) 

the magnitude and extent of soil contamination on the plant grounds 

and residential properties immediately adjacent to the site; 2)-
-

contamination present in Two Mile Creek; and 3) the lateral and 

vertical extent of ground water contamination. 

- The initial project task (Task 1) of the Phase I RI involved 

the preparation and submittal of a Work Plan, which included a -

-

-
-QA/QC Plan and a Health and Safety Plan. The Work Plan for 

characterizing the site was an expansion of ERMIs original RI/FS 

proposal. The QA/QC Plan contained the methodologies and protocols 

- that were to be used when conducting the RI study while the Health

and-safety Plan outlined the procedures for protection of on-site 

field personnel, as well as the surrounding community. All three 

plans were submitted for review to the Division of Hazardous Waste 

Remediation, NYSDEC Central Office in September, 1989; and were 

- reviewed by the NYSDEC Central Office, Region 9 Office, and Olean 

sUb-office, the NYSDOH, and the CCDOH. A final Work Plan was-
2-1 

-



ERH-Hortheast
 

-

-

submitted 

The Phase 

by ERM and approved by the NYSDEC 

I RI included the following tasks: 

in October of 1989. 

-
-
-

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

A Literature Review of the Plant History 
Geophysical study 
Monitoring Well/Test Boring Installation 
On-site soil Investigation 
Monitoring Well Development 
preparation of a Base/Topographic site Map 
Ground water Sampling 
Aquifer Hydraulic Property Evaluation 
Off-site Soil Evaluation 
Two Mile Creek Sampling 

- Field investigation work commenced in November, 1989 and continued 

until August 1990. The report for the Phase I investigation and 

the Phase I and II Feasibility study was submitted to the NYSDEC in 

..-. 
October 1990. 

evaluated the 

The report identified the general response actions, 

remedial technologies and formulated the remedial 

- action alternatives based on data generated during the Phase I RI. 

-
A detailed evaluation and design of the al ternatives 

presented in the Phase III Feasibility study. 

will be 

-
The combined Phase II and III RI was conducted at the Van Der 

Horst Plant No. 2 between August 1991 and November 1991. This 

-
phase of the investigation was undertaken to further deliniate the 

extent of contamination detected in the surface and subsurface 

- soil; stream sediment; and, ground water during the Phase I RI. 

The investigation was also conducted to investigate the conditions 

- inside and beneath the building structure; to provide a better 

-
understanding of the aquifer properties; and to attempt to 
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-
determine the source(s) of ground water contamination. The Phase 

- II RI included the following tasks: 

o Review of EPA and Existing Facility Data
 - o Sampling of Asbestos Containing Materials
 
o Sampling of Building Interior Surfaces 
o On-site Soil Sampling - o Additional Two Mile Creek Sampling 
o Catch Basin Sampling 
o Off-site Soil Sampling 

- o Installation of Monitoring Wells and Test Borings 
o Additional Ground Water Sampling 
o Surveying of Sample Locations 
o Assessment of Ground Water Characteristics 
o Final Risk Assessment-
Field samples collected during the Phase II RI were analyzed 

- for chemical parameters that reflected the facility's manufacturing 

and waste handling history, and the results of previous sampling by-
the CCDOH, NYSDEC and ERM's Phase I RI. Analytical parameters for 

each matrix are summarized on Table 4-1.-
2.2 Review of EPA and Existing Facility Data 

-
Concurrent with field studies, a record search of the Van Der 

- Horst facility was conducted at the relevant federal, state and 

municipal offices. A list of the sources contacted for literature 

- review is presented on Table 2-1 of the Phase I RI Report. During 

the course of the field studies, several persons familiar with-
problems at Plant No. 2 were visited and interviewed. The 

individuals interviewed included: Mr.Gibbons, Olean Fire Chief; 

Mr. Helgas, CCDOH; Mr. Marcus, Olean DPW; Mr. Concannon, NYSDEC and 

-
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-
Gino Lorenzino, a former Van Der Horst employee. site specific, 

- local and regional background information collected under this task 

is presented in Appendix A and summarized in section 1.0 of the -
Phase I RI Report. 

-
During the Phase II RI, Mr. Jack Harmon of the USEPA was 

- contacted early in 1991 in regard to additional Plant 2 analytical 

data. This information was generated from samples obtained by a 

USEPA subcontractor at the Plant 2 facility during activities that 

- took place in 1990. The information obtained from the EPA was then 

used to determine the location of many of the interior wipe and 

scrape samples that were collected during the Phase II RI. -
Furthermore, a file search was conducted at the plant facility to 

- obtain information about underground storage tanks, air emission 

permits, and discharge points. The information gained during the-
"file search was used to locate several Phase II borings, monitoring 

- wells and building samples. These locations included: 

-
o B-35 and B-36, located adjacent to an underground storage 

tank; 

o Monitoring wells MW-19 and MW-20, located adj acent to-
former processing tanks and hones; 

o Catch Basin sample CB-1, taken from inside a drain catch-
basin; and, - o Wipe samples taken from several exhaust systems and 

- process vat hoods. 
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-
2.3 sampling of Asbestos containing Materials 

-
During the Phase II RI, 14 grab samples were taken of pipe and-

-

elbow insulation, and flooring materials suspected of containing 

asbestos. The samples provided an initial screening for asbestos 

containing materials inside the building; necessary in the event 

that the building is demolished. The samples were analyzed using 

polarized-light microscopy for identification of the asbestos - fibers. Asbestos containing material was identified in 13 of the 

- 15 samples analyzed. The results of the analysis are presented on 

Table 4-9 and discussed in Section 4.6.3 of this report. The 

locations of the asbestos samples are shown on Figure 2-1 -
- 2.4 sampling of Building Interior Surfaces 

Wipe and dust samples were also collected during the Phase II 

RI and analyzed to assess the extent of chemical contamination-
inside the plant building (see Figure 2-2). Thirty-eight (38) wipe- samples were collected from various areas including: 1) inside the 

process tank exhaust ductwork; 2) at twenty-five foot intervals-
along the entire interior wall; and 3) in several anterooms 

- adjacent to the main facility floor. Fifteen (15) dust samples 

were collected from various areas on the main work area floor. All 

- of the (38) wipe and (15) dust samples were analyzed for total 

- concentration of chromium, arsenic, lead, barium and manganese. 
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-
The wipe sample locations are listed on Table 2-1. The results of - the wipe and dust samples are presented in Tables 4-7 and 4-8 and 

are discussed in section 4.6.1 and 4.6.2 of this report.-
2.5 On-site soil Evaluation-

- Two hundred forty (240) on-site soil samples were collected 

during the two phases of the RI. The sample locations are shown on-

-

Figures 2-3 and 2-4. The analytical results of the Phase II 

- samples are presented on Tables 4-2, 4-3 and 4-4 and discused in 

sections 4.2 and 4.3 of this report. The Phase II samples were 

collected from the surface as well as from various depths in order 

to assess the lateral and vertical extent of previously detected - contamination and to assess potential source areas. 

-
2.5.1 On-Site Subsurface Soil 

-
During the Phase I RI a total of fifty-three (53) on-site - subsurface soil samples were collected and analyzed for 

- chemical parameters to tenatively identify potential on-site 

source areas. The soil sampling locations are indicated on 

- Figure 2-2 of the Phase I RI Report. The analysis results are 

presented in section 4.0 of the Phase I RI Report.-
- The Phase II subsurface soil sampling program served to 
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TABLE 2-1 -
VAN DER HORST PLANT 2, PHASE "
 

- WIPE SAMPLE LOCATIONS 

-

-

-

-

-

-

-

-

-

-

-

-

-


SAMPLE NUMBER SAMPLE LOCATION * 

W-1 loading dock door 
interior window 

metal control box 
vertical beam 

metal control oanel 
wall 
wall 
wall 
wall 

exterior of small acid tank 
side door 

control box #16 
wall 

metal control box 
base of crane 

wall 
vertical beam 

wall 
wall 
wall 

exterior of exhaust hood 
wall 

exterior of cylindrical exhaust duct 
wall 

side of metal control panel 
exterior of small tank 

exterior of radiator 
wall 
wall 

window 
wall 

door of ohotoaraohic machine 

W-2 
W-3 
W-4 
w-s 
W-6 
W-7 
W-8 
W-9 

W-10 
W-11 
W-12 
W-13 
W-14 
W-15 
W-16 
W-17 
W-18 
W·19 
W·20 
W-21 
W-22 
W-23 
W-24 
W-25 
W-26 
W-27 
W-28 
W-29 
W-30 
W-31 
W-32 
W-33 exhaust fan apparatus 

inside tank exhaust hood 
inside vat exhaust duct 
inside exhaust fan duct 
inside vat exhaust duct 

inside exhaust hood 

W-34 
W-35 
W-36 
W-37 
W-38 -


-

* See Figure 2-3 for map location of samples 
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-
further delineate the extent of on and off-site contamination 

- identified during the Phase I RI. Samples were also collected 

to assess the lateral and vertical extent of soil-
contamination beneath the plant building. One hundred 

- seventeen (117) subsurface soil samples were collected from 30 

on-site soil borings during the Phase II and sent for chemical 

- analysis. The samples were collected from borings drilled by 

hollow stem auger to a depths varying from 6 inches to 32 feet- below grade. Split spoon samples were continuously collected 

- during drilling and all borings not converted to wells were 

backfilled with tremied grout upon completion. site selection 

- criteria for the soil borings are as follows: 

- 1)	 B-23 through B-32 - to assess the horizontal and vertical 

extent of the contamination detected in the former drum-
disposal area. Twenty samples were collected from these 

locations, two from each boring, and all were analyzed -
for total chromium, arsenic, cadmium and lead. -

- 2) B-21 and B-22 - to further delineate areas where minimal 

subsurface information was obtained during the Phase 

RI. Four samples were collected from these locations, -
two	 from each boring, and all were analyzed for total - chromium, arsenic, barium, cadmium, manganese , zinc and 
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-
lead. One sample from each boring was also analyzed for 

-
 TCL VOA. 

- 3) B-19 - to assess the vertical extent of contamination 

- detected in the surface soil during the Phase I RI. 

Seven samples were collected from this location and 

- analyzed for total chromium, arsenic and lead. One 

sample was also analyzed for TCL VOA. -
4) B-35 and B-36 to assess whether a 6000 gallon-

underground fuel oil tank is contributing to volatile 

orgainc contamination detected in the ground water during-
the Phase I RI. Twenty samples were obtained from these - locations, ten from each boring, and analyzed for 

chromium, arsenic, lead, barium, and manganese. Two-
samples from each boring were also analyzed for TCL+20 

- Semivolatile organics and TCL+10 Volatile organics. 

- 5) B-3? through B-40, MW-19 and MW-20 - to assess whether 

there is soil contamination adj acent to the numerous-
vats, vaults, hones, and tanks inside the plant building 

- and to determine if soil contamination has migrated into 

the ground water (see Figure 2-5). sixty samples were 

- collected from these locations, ten from each boring, and 

analyzed for total chromium, arsenic, lead, barium, and 

2-13 
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-
- manganese. Two samples from each boring were analyzed 

for TCLP metals and one sample from each boring was 

- analyzed for volatile organic compounds. 

- 6) MW-12D - to assess the vertical extent of contamination 

detected in a suspected ground water source area. Two - samples were obtained from this location and analyzed for 

total chromium, arsenic, lead, barium, cadmium, manganese-
and TCL VOA. 

-
7) MW-13 - to assess the vertical and horizontal extent of 

- on-site ground water contamination detected during the 

Phase I RI. Three samples were collected at this-
location and analyzed for total chromium, arsenic, lead, 

- cadmium, barium, manganese and TCL VOA. 

- 2.5.2 On-site Surface Soil 

-
-

During the Phase I RI forty-one (41) on-site surface soil 

sample were collected and analyzed for site specific 

parameters. These samples were collected to identfy and 

- delineate potential areas of surface soil contamination. The 

analytical results of these samples are presented and -
discussed in the Plant 2 Phase I RI Report. 

-
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-

-

Ouring the Phase II RI surface soil samples were 

- collected at 29 locations (SS-45 through SS-69) from a depth 

of 1" to 3" below grade. Four samples (SS-33R, 00-2, SS-64, 

SS-65) were also analyzed for grain size analysis to assist in 

determining potential fugitive dust generation. Four samples-
(SS-66 through SS-69) were collected adjacent to the on-site 

transformers and analyzed for total chromium, arsenic, lead, 

barium, manganese and PCBs. Twelve samples (SS-52 through SS

- 63) were analyzed for total chromium, arsenic and lead. Seven 

samples (SS-45 through SS-51) were analyzed for total-
-

chromium, arsenic, lead, manganese and TCL VOA. Two samples 

(SS-33R, 00-2) were analyzed for TCLP metals for comparison 

with landfill acceptance criteria. 

-
2.6 Two Mile Creek Sampling-

-
- Four samples of surface water and four samples of stream 

sediment were collected from Two Mile Creek during the Phase I RI. 

This sampling was conducted to evaluate whether iron, chromium and 

hexavalent chromium, which were formerly regulated under the site's 

-
-

surface water discharge permit, are migrating off-site via the 

creek. This sampling was also conducted to evaluate whether the 

chromium and barium present in the on-site surface soil were 

- deposited in the stream sediment or are being transported off site. 

The Phase I study concluded that chromium and cadmium detected in -
2-16 
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-
the stream sediment and water may be impacting benthic and aquitic 

- life in the creek. 

- During the Phase II RI five additional samples of stream 

sediment and surface water were collected from Two Mile Creek to-
further delineate contamination detected during the Phase I RI. 

Two samples were collected from on-site locations and three from-
-

off-site (see Figure 2-6). The sediment samples (TMC-S through 

TMC-10) were collected from the grassy banks of the creek with a 

dedicated pre-cleaned stainless steel trowel. These samples were-
analyzed for total chromium, arsenic, cadmium, lead, manganese, 

- beryllium, and TCL VOA. The surface water samples (TMC-SW through 

TMC-10W) were collected by submerging the sample bottles below the 

- water surface. These samples were analyzed for hexavalent 

chromium, total chromium, arsenic, lead, cadmium, manganese,-
-

beryllium and pH. The results of the analysis are presented on 

Tables 4-11 and 4-12 and discussed in detail in section 4.8 of this 

report. 

2.7 Catch Basin Sampling-
- An on-site catch basin was sampled during the Phase II RI to 

determine the potential impact that discharge from an interior 

- drain may have had on Two Mile Creek. The drain is located in a 

below grade-level vault that formerly contained several wax dipping-
2-17 
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-
-

vats (see Figure 2-7). According to the former plant maintenance 

personnel the drain lead from the vault through the catch basin and 

on to Two Mile Creek. The discharge point at the creek was not -
located by ERM staff but the catch basin sediment was sampled and 

analyzed for TCL VOA, TAL metals, semi-volatile compounds and-
-

pesticides/PCBs. The results of the catch basin sample analysis 

are presented on Table 4-10 and discussed in section 4.7 of this 

report.-
2.8 Off-site Soil Evaluation-

- A total of thirty (30) off-site soil samples were collected 

for chemical analysis during the two phases of the RI program. For 

the purposes of this report, off-site is defined as those samples 

collected outside the boundaries of the 17.5 acre plant property. 

"The sample locations are shown on Figures 2-3, 2-4, 2-8 and 2-9. 

- The analytical results for the Phase II samples are presented in 

Tables 4-5 and 4-6 and discussed in sections 4.4 and 4.5 of this 

- report. 

-
During the Phase I RI, samples were collected to address 

- issues raised by the local residents that hazardous materials from 

the Van Der Horst facilities were allegedly being disposed of on 

- the Plant 2 property. The people were concerned that the disposed 

- waste could potentially impact the surrounding neighborhood and 
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-
-

underlying ground water table. The information obtained during 

the Phase I RI was used to determine if plant activities were 

responsible for depositing contaminants in the residential soil. -
-

These analytical data were also used to evaluate the short and 

long-term health risks associated with the soil. 

- The Phase II soil samples served to delineate areas where 

minimal information was obtained during the Phase I RI. The Phase -
II soil samples also provided further data for the evaluation of 

- the health risks associated with the soil and served to further 

delineate the vertical and horizontal extent of soil contamination 

detected during the Phase I RI. -
2.8.1 Off-site Surface Soil 

-
During the Phase I RI six (6) samples of surface soil 

- were collected from locations adjacent to the southwestern 

perimeter of the Van Der Horst property and from the public- right-of-ways adjacent to Fall Road and Walnut street. The 

- off-site soil samples were obtained from 1 to 3 inches below 

grade. The locations of these samples are shown on Figure 2-3 

of the Phase I RI Report. The analytical results are also -
discussed in detail in the Phase I RI Report.-

-
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-
During the Phase II RI fourteen (14) surface soil samples 

- were collected to evaluate background concentrations and 

assess the extent of off-site contamination migration. Four -
samples were collected from each of three residential areas to 

the southwest, northwest and northeast of the plant property.-
-

Two other samples (BB-2R, RSS-41R) were collected to confirm 

levels of contamination detected at the Phase I locations (BB

2, RSS-41). All Phase II off-site surface soil samples were - analyzed for total chromium, arsenic, lead and manganese. BB

2R was also analyzed for TeL volatiles and RSS-41R was also 

analyzed for total barium and zinc. 

-
2.8.2 Off-site Subsurface Soil -

- No off-site subsurface soil samples were collected during 

the Phase I RI. During the Phase II RI, ten (10) off-site 

subsurface soil samples were collected for chemical analysis. -
The samples were obtained to assess the vertical and - horizontal extent of off-site contamination identified in the 

Phase I surface soil samples. Other samples were collected to-
identify background levels chemicals in the subsurface soil. 

- These subsurface samples were collected with a split-spoon 

sampler during the installation of five off-site ground water 

- monitoring wells (MW-8, MW-ll, MW-14 , MW-15 , and MW-16). Two 

-
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-
-

samples were obtained from each boring and analyzed for total 

chromium, arsenic, lead, manganese and TeL volatiles. 

-
2.9 Geophysical study 

-
-

A geophysical study was conducted at Van Der Horst Plant No. 

2 by ERM to identify on-site anomalies. The survey was carried out 

on the plant grounds using linear transects spaced at uniform-
distances of 150 ft. by 100 ft. Instruments used included a DM-22 

- magnetometer and a single-frequency electromagnetic instrument (EM

38). These less sensitive methods were chosen due to the presence 

- of excessive background interference, caused mainly by metallic 

building components and stock-piles of scrap metal. This survey-
indicated at least one suspected drum burial area inside the 

- fenced-in former disposal area. The results of the geophysical 

survey are discussed in section 3.3 of the Phase I RI Report. 

2.10 Monitoring Well Installation-
- Thirty (30) monitoring wells were drilled and sampled during 

the two phases of the RI. Fifteen wells were installed during the 

- Phase I RI and fifteen were installed during the Phase II RI. The 

30 wells were installed to evaluate subsurface conditions, the-
-

local direction of ground water flow, and the overall ground water 

quality in the vicinity of and beneath the site and plant building. 
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-
Figure 2-4 presents the locations of all monitoring wells drilled 

and Table 2-2 summarizes the Phase 2 monitoring well construction 

- data. The sample analysis results for the 15 wells sampled during 

the Phase I RI are presented in the Phase I RI Report. All 

- monitoring wells were sampled during the Phase II RI. The analysis 

results of the Phase II sampling event are discussed in detail in 

- section 4.9 of this report. 

-
2.10.1 Monitoring Well Locations 

-
Well locations for both phases of the RI were selected 

- based on: 1) a site reconnaissance with NYSDEC field 

personnel, based on visual evidence of surface disposal-
(stained soil, etc.).; 2) anticipated directions of ground 

- water flow; 3) preliminary results of the geophysical and soil 

boring surveys; and, 4) drilling rig location accessibility. 

- The Phase II RI wells were also located based on analytical 

results of the Phase I wells and preliminary ground water flow 

studies. 

-
The local direction of ground water flow was not certain 

- at the start of the Phase I drilling program since the 

existing regional ground water contour maps (USGS, 1985) were -
developed when the nearby Felmont industrial wells were in 

- operation. Thus, the direction of ground water flow was 
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TABLE 2-2 

SUMMARY OF MONITORING WELL DATA 

Boring 
N~r 

Date 
C9!!pleted 

Gr<X.nd Surface 
Elevation (ft) 

Monitoring 
Point (I.C.) 

Elevation (ft) 
Depth of 

Boring (ft) 
Bottom of Boring 
Elevation (ft) 

Screened 
Interval 

Degth (ft) 
Screened Interval 
Elevation (ft) 

Sand Pack 
Depth (ft) 

Sand Pack 
Elevation (ft) 

IV 
I 

IV 
--J 

MW-1S 

MW-1D 

MW-2S 

MW-2D 

MW-3S 

MW-3D 

MW-4S 

MW-4D 

MW-5S 

MW-5D 

2-1-90 

2-15-90 

2-6-90 

2-8-90 

2-23-90 

3-5-90 

1-6-90 

1-31-90 

2-28-90 

1-30-90 

1422.26 

1422.25 

1419.06 

1419.02 

1419.69 

1419.47 

1419.74 

1419.75 

1420.65 

1420.90 

1425.51 

1425.01 

1421.52 

1421.58 

1422.13 

1422.22 

1422.70 

1422.98 

1423.14 

1424.50 

25.0 

60.0 

24.6 

58.8 

25.0 

59.5 

25.0 

55.0 

30.0 

57.5 

1397.26 

1362.25 

1394.46 

1360.22 

1394.69 

1359.97 

1394.74 

1364.75 

1390.65 

1363.40 

8.0-23.0 

53.0-58.0 

8.0-23.0 

52.0-57.0 

9.0-24.0 

52.5-57.5 

9.0-24.0 

47.0-52.0 

7.0-22.0 

49.7-54.7 

1414.26-1399.26 

1369.25 -1364.25 

1411.06-1396.06 

1367.02-1362.02 

1410.69-1395.69 

1366.97-1361.97 

1410.74-1395.74 

1372.75-1367.75 

1413.65-1398.65 

1371.20-1366.20 

6.0-25.0 

49.5-59.5 

6.0-24.6 

49.0-58.8 

6.0-25.0 

46.5-59.5 

6.0-25.0 

45.0-53.0 

4.4-30.0 

46.8-57.5 

1416.26-1397.26 

13n. 75-1362. 75 

1413.06-1394.46 

1370.02-1360.22 

1413.69-1394.69 

1372.97-1359.97 

1413.74-1394.74 

1374.75-1366.75 

1416.25-1390.63 

1374.10-1363.40 

MW-6S 2-5-90 1427.27 1430.25 32.2 1395.07 16.0-31.0 1411.27-1396.27 14.0-34.2 1413.27-1393.07 

MW-60 

MW-7 

MW-7D 

M\I-8S 

2-21-90 

3-8-90 

10-3-91 

10-15-91 

1427.50 

1419.84 

1420.15 

1416.12 

1430.04 

1422.84 

1423.05 

1415.71 

58.4 

27.5 

58.5 

23.5 

1369.10 

1392.34 

1361.65 

1392.62 

51.0-56.0 

10.0-25.0 

53.0-58.0 

7.0-22.0 

1376.50-1371.50 

1409.84-1394.84 

1367.15-1362.15 

1409.12-1394.12 

47.5-58.4 

6.5-27.5 

50.0-58.5 

5.0-23.5 

1380.00-1369.10 

1413 .34-1392 .34 

1370.15-1361.65 

1411.12-1392.62 

MW-80 10-15-91 1416.00 1416.16 59.7 1356.30 54.5-59.5 1361.50-1356.50 51.6-59.7 1364.40-1356.30 

MW-9 1-30-90 1421.20 1424.12 22.0 1399.20 4.0-19.0 1417.20-1402.20 3.0-22.0 1418.20-1399.20 
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TABLE 2-2 cont. 

SUMMARY OF MONITORING WELL DATA 

Boring 
NUiOer 

Date 
COlIpleted 

GrOU'ld Surface 
Elevation (ft) 

Monitoring 
Point (I.C.) 

Elevation (ft) 
Depth of 

Boring (ftl 
Bottom of Boring 
Elevation (ft) 

Screened 
Interval 

Depth (ft) 
Screened Interval 
Elevation (ft) 

Sand Pack 
Depth (ft) 

Sand Pack 
Elevation (tt) 

IV 
I 

IV 
CD 

MW-10 

MW-100 

MW-11 

MW-12S 

MW-120 

MW-13S 

MW-13D 

MW-14S 

M\I-14D 

MW-15 

MW-16 

MW-19 

MW-20 

2-21-90 

9-25-91 

11-17-91 

9-18-91 

9-23-91 

10-1-91 

9-30-91 

10-4-91 

10-9-91 

10-11-91 

10-23-91 

9-11-91 

9-11-91 

1420.55 

1421.20 

1427.23 

1420.00 

1419.85 

1426.00 

1426.20 

1425.76 

1425.46 

1427.86 

1429.35 

1422.94 

1423.27 

1422.85 

1424.27 

1430.60 

1423.25 

1422.53 

1429.37 

1429.57 

1428.43 

1428.22 

1427.89 

1432.63 

1422.56 

1423.06 

30.0 

60.0 

37.0 

28.0 

59.0 

27.4 

60.7 

33.4 

63.0 

34.0 

37.0 

33.0 

33.0 

1390.55 

1361.20 

1390.23 

1392.00 

1360.85 

1398.60 

1365.50 

1392.36 

1362.46 

1393.86 

1392.35 

1389.94 

1390.27 

8.0-23.0 

55.0-60.0 

18.0-33.0 

13.0-28.0 

53.8-58.8 

12.4-27.4 

55.0-60.0 

16.6-31.6 

57.3-63.2 

17.0-32.0 

21.5-36.5 

14.0-29.0 

12.0-27.0 

1412.55-1397.55 

1366.20-1361.20 

1409.23-1394.23 

1407.00-1392.00 

1366.05-1361.05 

1413.60-1398.60 

1371.20-1366.20 

1409.16-1394.16 

1368.16-1362.26 

1410.86-1395.86 

1407.85-1392.85 

1408.94-1493.94 

1411.27-1396.27 

7.5-30.0 

51.8-60.0 

13.5-37.0 

10.0-28.0 

50.3-58.8 

9.0-27.4 

51.0-60.7 

14.0-33.4 

55.0-62.3 

16.7-34.0 

18.5-37.0 

13.5-33.0 

10.5-33.0 

1413.05-1390.55 

1369.40-1361.20 

1413.73-1390.23 

1410.00-1392.00 

1369.55-1360.85 

1417.00-1398.60 

1375.20-1365.50 

1411.76-1392.36 

1370.46-1362.26 

1411.16-1395.86 

1410.85-1392.85 

1409.44-1389.94 

1412.77-1390.27 
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-
inferred to be from northeast to southwest, based on local 

- surface water conditions. After conducting the Phase I RI it 

was found that the inferred NE to SW direction of ground water-
flow was correct and the Phase II wells were located to fill 

- the Phase I data gaps. 

- The Phase II RI monitoring well locations were chosen to 

assess the ground water conditions off-site, inside the plant-

-

building, and in suspected contaminated areas. Five of the 

- wells (MW-14S, 14D, 15S, 13S and 13D) were installed at 

upgradient positions. MW-20S and 19S were installed inside 

the plant building and MW-12S, 12D, 10D, and 7D were installed 

at other various locations on-site to assess suspected-
-

contamination source areas. MW-88 , 8D, 168, and 118 were 

installed at downgradient locations to assess the possible 

migration of contamination off-site. 

-
2.10.2 Test Boring Methodologies-

- All borings and wells were drilled using a truck mounted 

drilling rig outfitted with either 6 or 4.5 inch inside 

- diameter (I.D.) hollow-stem augers. Drilling operations were 

monitored by an ERM geologist. While installing the wells and 

borings, soil samples were collected and used to describe and 

- characterize the subsurface materials. These samples were 
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-
collected using either a 2 or 3 inch I.D. split spoon sampler-

-
that was driven 2 feet beyond the augers by a 140 pound hammer 

free falling 30 inches. At clustered wells, soil samples were 

collected only during the drilling of the deep well, since the 

- shallow well was located a few feet away. Descriptions of the 

soil samples collected during the Phase II RI were recorded on - boring logs, which are included in the Phase II Field Data. 

- This information was submitted to the NYSDEC in February 1992 

as a seperate volume of this report. 

-
2.10.3 Shallow Monitoring Wells -

In each Phase II shallow well, a 15-foot section of-

-

slotted 2-inch I.D. NSF-approved Schedule 40 PVC well screen 

- was installed. The top of the well screen was positioned 

between one to three feet above the top of the water table. 

A flush jointed, threaded, 2-inch I.D. Schedule 40 PVC, NFS 

approved riser pipe was then extended from the screen to 2.5-
feet above ground surface. A sand pack was placed around the 

- well screen and extended to approximately two feet above it. 

The sand pack was overlain by two feet of hydrolyzed bentonite - pellets or tremied bentonite grout. The remainder of the 

annular space was filled with a cement/bentonite grout of the-
following ratio: 12 Ibs. of cement, 1 lb. of bentonite, and 1 

- gallon of potable water. Locking, protective outer casings 
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-


were cemented in place to secure the riser pipes and protect 

- the wells. The concrete was sloped at the base of the 

protective casing to promote drainage away from the wells (see 

- Figure 2-10). 

-
2.10.4 Deep Monitoring Wells 

-
-

The deep monitoring wells were installed in the lower 

portion of the aquifer and constructed using a five foot 

length of screen. The well screens of the deep wells were - located below the depth that a clay lens was expected to be 

- encountered. A sand pack was placed around the screen and 

riser pipe was extended from the screen to 2.5 feet above land 

surface. A thick bentonite slurry was then tremied -
immediately above the sand pack. Finally, the wells were - grouted and covered by a protective casing in much the same 

manner as the shallow wells.-
During the drilling of two deep wells, MW-13D and MW-14D,-

-
a clay lens was encountered. These wells were therefore 

constructed using 10" steel casing to seal off the upper 

- aquifer zone. The casing was installed by first overdrilling 

the borehole annulus with 8 1/4" 1. D. augers to a depth where 

- the clay was encountered. After overdrilling, the casing was 

placed in the boring and cemented in place by filling the - 2-31 

-
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borehole with a cement/bentonite slurry to approximately 8 

feet below grade. Once the grout mixture had set the boring 

was redrilled with 4 1/4" augers to its total depth. The-
-

screen, sand pack, and riser pipe were then installed in much 

the same manner as the other deep wells. Monitoring well 

installation reports for each of the wells are included in the 

Field Data volume of this report. 

-
2.10.5 Monitoring Well Development 

-
The wells were undisturbed for a period of time after 

- construction to allow the materials to stabilize. To insure 

an effective hydraulic connection between the monitoring well 

and the aquifer, the wells were then developed by surging with 

- a bailer and limited pumping. A number of wells were 

initially bailed several times to remove silt that clogged the 

well screen and surrounding filter pack. Afterwards, the -
wells were sUfficiently cleared to allow sustained withdrawal 

- with the use of a centrifugal pump. 

-
-

Samples of the discharged ground water were routinely 

collected and analyzed with a turbidity meter during well 

development. All of the monitoring wells initially produced-
-

turbid water. For the majority of the wells, development 

continued until the turbidity of the discharged water was 
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-
visually sediment free and numerically less than 50 National 

Turbidity Units (NTU). A number of wells could not be 

developed to the 50 NTU level even after extensive pumping.- None the less, these wells were still considered sUfficiently 

- developed enough to sample. The turbidity readings obtained 

at the different stages of well development are shown in Table 

2-3. -
- The ground water removed from the monitoring wells during 

- development and pre-sample purging was containerized in 55 

gallon drums and then transferred into several on-site holding 

- tanks. The holding tanks were then emptied, after municipal 

approval, into Olean's sanitary sewer system. Development - equipment (bailers, rope, hosing) was dedicated to each well 

and all spent disposable equipment was containerized on-site-
in 55-gallon drums, now stored inside the plant building. 

-
2.10.6 Drilling Related Activities 

-

Drilling equipment and material used to install the wells 

was cleaned with a steam cleaner prior to use in the boring. 

- Soil generated during the drilling of the wells and test 

borings was stored on-site and will be disposed of in 

accordance with applicable NYSDEC regUlations and TCLP 

- analytical results. 
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TABLE 2-3
 

- VAN DER HORST PLANT 2, PHASE II 

- MONITORING WELL DEVELOPMENT INFORMATION 

-
-

-

-

-

.
-

* Turbidity of well water could not be lowered to 50 NTU 
N/A NTU reading unavailable -

-
-

-

2-35-

WELL 
NUMBER 

TOTAL WATER 
PURGED (aal) 

FINAL 
NTU pH 

CONDUCTIVITY 
(umhos) 

TEMPERATURE 
(C) 

MW·7D 170 50 7.7 520 9.8 
MW-8S 300 N/A 7.7 500 1 0 
MW-8D 222 50 7.5 550 9 

MW-10D 200 40 7.2 800 7.5 
MW-11 S 150 N/A 7.6 610 9.5 
MW-12S 306 275* 7.5 760 9.2 
MW-12D 170 45 7.6 500 9.8 
MW-13S 83 24 7.7 990 9.8 
MW-13D 138 25 7.6 450 9 
MW-14S 141 40 7.6 1300 7.5 
MW-14D 220 45 7.7 560 7 
MW-15S 144 N/A 7.8 650 9 
MW-16S 210 N/A 7.6 720 9 
MW-19 155 20 8.5 720 8.5 
MW-20 315 90* 7 1200 9 
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-
Potential personal and community health and safety - concerns played an integral part in the well installation 

program. Level D protective clothing was worn by all on-site-
-

personnel, and a field trailer with a telephone was maintained 

on-site. The downwind and work area air quality was 

continuously monitored during all drilling operations, and all 

- exhumed soil and well water were immediately containerized and 

brought on-site to a secured storage area. -
- 2.11 Ground water sampling 

- Following well development, unfiltered ground water samples 

were collected from all Phase I and Phase II monitoring wells using 

- dedicated bottom-loading PVC bailers with a polypropylene rope. 

- Prior to well sampling, a minimum of three volumes of well water 

'was bailed from each monitoring well. Sampling and purging 

equipment was thoroughly cleaned prior to use, in accordance with -

-
-

the procedures outlined in the site-specific QA/QC Plan (September, 

1989). The samples were collected and immediately packed on ice in 

insulated coolers. Within twelve hours of collection the samples 

were delivered to the analytical laboratory. 

-
During the Phase I RI, samples from the fifteen wells were- analyzed for TCL+30 parameters, hexavalent chromium, cyanide and 

-
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-
-

pH. Sampling results are discussed in section 4.0. of the Phase I 

RI Report. 

-

-

During the Phase II RI, samples from the Phase I wells and all 

- but two of the recently installed Phase II wells were sampled and 

analyzed for hexavalent chromium, total chromium, arsenic, lead, 

barium, manganese and TCL VOA. Samples from the remaining two 

wells, MW-19 and MW-20, were analyzed for hexavalent chromium, TCL-
VOA, TAL metals, pesticides/PCBs, and semi-volatile organics. The 

- results of the Phase II ground water sample analysis is presented 

on Table 4-13 and discussed in section 4.9 of this report. 

-
2.12 Additional Surveying of sample Locations-

-
- During the Phase I RI a licenced land surveyor prepared a base 

map of the study area. This map included the location and 

elevation of all on-site monitoring wells and samples obtained 

during the Phase I RI. Important on-site features such as - buildings, fence lines and roads were also included on the map. 

-
-

During the Phase II RI the additional sample and monitoring 

well locations were added to the previously generated base map. 

site boundaries were more accurately delineated and the interior- plant building, with its numerous production vats, was precisely 

mapped. 
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-

A second map was produced to include the study areas for both 

Van Der Horst facilities. This map included all off-site well and 

sample locations for both phases of the Plant No. 2 RI, and-
cuItural features such as city streets, houses, and railroad 

- tracks • Monitoring well locations for Plant No. 1 are also 

included on the second map to more accurately map the regional 

ground water level surface. A computer file of the base map, 

compatable with Autocadd Version la, was enhanced with the-
revisions to facilitate subsequent figure generation. 

-
2.13 Aquifer Characteristics and Hydraulic Testing 

-
static ground water levels were measured twenty-one times at-

-
-

monitoring wells during the period of March 1990 through January 

1992. Water levels from these wells and other nearby wells were 

used to create ground water contour maps (see Appendix A). Water 

level data were also evaluated to determine ground water flow 

direction, horizontal and vertical hydraulic gradients, water level-
-

fluctuation, and ground water depth at the Plant No. 2 site. These 

data are discussed in section 3.3.2 of this report. 

- Slug tests were conducted during the Phase I and II RI to 

estimate the hydraulic conductivity of the aquifer surrounding the- deep and shallow monitoring wells. Both falling head and constant 

- head slug tests were run in each monitoring well. Slug test data 
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-

were analyzed with the AQTESOLV™ computer program. A summary of 

hydraulic conductivities is presented in section 3.4 and slug test 

plots and raw data can be found in the Field Data, submitted as a-
seperate volume of this report. 

-
A ground water recovery simulation was performed for Plant No. 

- 2 to estimate the location and the number and discharge volume of 

recovery wells required to capture the ground water plume of -
chromium contamination. The USGS ground water flow model MODFLOW 

- and the Walton pumping test model were used to simulate and 

evaluate the recovery well system. Aquifer parameters used in the 

- model were obtained from on-site slug test data, on-site lithologic 

logs, and regional hydraulic testing results. Modeling-
assumptions, procedures, results, limitations and conclusions are 

presented in Section 3.5 of this report. 

- 2.14 Final Risk Assessment 

- The risk assessment completed for the Phase I RI has been 

- revised based on the findings of the Phase II RI. The purpose of 

-
the final baseline risk assessment is to evaluate risks to human 

health and the environment under existing conditions. It is an 

evaluation of the no action alternative as required in the U.S. EPA -
-

guidance documents. The baseline risk assessment is used as a 

benchmark against which the remedial alternatives are evaluated. 
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-

In this way, risks associated with the remedial alternatives can be 

-
 quantitatively compared to each other and to current conditions in 

order to best select an appropriate remedial action.-

-

-

-

-


-

-

-

-
-

-

-
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3.0 AQUIFER CHARACTERISTICS AND HYDRAULIC TESTING
 

-

3.1 Geology 

-
3.1.1 Regional Geology-

- The City of Olean is located within the Allegheny River 

Basin of the Appalachian Plateau Physiographic Province. The - glaciated Allegheny River valley trends east to west and has 

been eroded several hundred feet into bedrock. Bedrock 

outcrops can be seen on the steep hills forming the north and 

- south sides of the valley, while bedrock on the valley floor 

is covered by up to three hundred feet of sediment, consisting- mainly of glaciofluvial outwash. These surficial glacial 

- deposits are present at the Van Der Horst Plant No. 2 site and 

overlie the Upper Devonian shale and siltstone bedrock. 

-

-

- Previous geological studies (USGS, 1987b; USGS, 1988) 

have concluded that the overlying surficial material locally 

consists of unconsolidated glacial and fluvial deposits, 

ranging from 150 to 300 feet in thickness. Theses deposits 

- primarily consist of unconsolidated sediments, which have 

tentatively been identified as lacustrine clays and silts. 

Such sediments were deposited in glacial lakes and locally can 

range up to 150 feet in thickness (USGS, 1988). Shallower-
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-
sediments consist of till and stratified drift which were - deposited by a former glacial ice tongue that had extended 

down Olean Creek. The post-glacial deposits generally consist-
of well sorted sand-and-gravel alluvium overlain by silt, and 

- range from 10 to 30 feet in thickness. 

- The surficial soils in the valleys are classified as 

Recent alluvium and exhibit a wide range of sediment grain- size. These deposits are made up of gravelly silt loams which 

- may range in thickness from 10 to 30 feet in some areas of the 

valleys. 

-
A valley fill deposit of fluvial sands and gravels-

-

generally occurs beneath the Recent alluvium. The fluvial 

- deposits are typically 40 to 60 feet thick and extend to an 

average depth of 80 feet below land surface. This deposit of 

fluvial sands and gravels constitutes the maj or aquifer in the 

Olean area and is saturated at depths of 15 - 20 feet below -
-

grade. Clay lenses have been documented to occur within the 

valley fill deposit. 

- 3.1.2 site Geology 

-
-

Geologic information at Van Der Horst Plant No. 2 was 

primarily obtained from soil samples collected during the 
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-
drilling of test borings and monitoring wells. Deep 

- monitoring wells were drilled and sampled to an approximate 

depth of 60 feet. These wells provided the deepest geological-
information at the site. Detailed drilling log descriptions 

- are presented in Section B of a separate volume, entitled 

"Field Data." The details of each individual well 

- construction are presented in Section C of the Field Data 

volume. -
- Figure 3-1 shows the locations of 2 cross sections ( A 

Al and A - All) at the Plant No.2 site. These cross sections 

- are respectively presented in Figures 3-2 and 3-3. 

-
-

The site is overlain by silt to silty sand material that 

ranges in thickness between 4 and 29 feet. This layer has an 

average thickness of approximately 10 feet. 

-
Beneath this silty layer lies a sand and gravel deposit - with occasional cobbles. This layer is highly variable in 

- composition, however, there appears to be a general tendency 

beneath most of the site for the gravel deposit to be less 

silty with depth. The sand and gravel deposit is the primary-
water bearing zone beneath the site. Most of the well screens - for the shallow and deep monitoring wells were set within this 

interval.-
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A large clay lens was found within the sand and gravel 

deposit at the northeastern end of the site. The lens 

thickness varies from 25 feet in MW-14D to 9 feet in MW-13D.-

-

Laboratory permeability testing was performed during the Phase 

- I RI on this clay with a Shelby tube soil sample collected 

from MW-1DA. This sample was sent to a subcontracted 

geotechnical laboratory where permeability testing, using a 

flexible walled permeameter, was completed. A permeability of-
2.1 X 10-7 em/sec (4.1 X 10-7 ft/min) was measured in the 

- sample. 

- A zone of gravel and sand (i.e., more gravel than sand) 

occurs in the lower portion of the unconsolidated deposits at-
the southwestern end of the site. This zone is predominated 

- by gravel sized material. 

- The shale bedrock beneath the site is believed to occur 

at an approximate depth of 80 feet. No on-site wells were-
-

drilled into the shale. The estimate for bedrock depth is 

based on USGS geologic cross sections which were located near 

the Plant No. 2 site (USGS, 1987b). 

-
Much of Van Der Horst Plant No. 2 site is overlain by-

-
fill materials. During the drilling program, ERM personnel 

found the fill material to consist mainly of cinders and 
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-
broken concrete debris. The distribution and thickness of the 

... 
fill was found to vary; however, only in the former drum 

disposal area was fill found to be greater than two feet... 
thick. 

-
3.2 Regional Hydrogeology 

-
Previous studies have indicated that the aquifer beneath the -

site regionally consists of 20 to 100 feet of coarse sand and 

- gravel outwash that underlies the valleys of the Allegheny River 

-
and its tributaries. These deposits form an extensive and high 

yielding aquifer that has provided millions of gallons a day to 

industrial and municipal wells. At some locales, relatively thin -

-

-
lenses of silt and clay occur between depths of 30 to 50 feet. 

These fine grained materials act as a localized semi-confining bed 

that separates the aquifer into an upper and lower layer. One such 

- lens was found immediately south of the site on a portion of the 

Felmont oil Company property and on the Agway property. A similar 

clay lens was found at the northeast end of the Plant No. 2 site. 

-
-

The USGS has monitored the water levels of 50 to 95 wells in 

the Olean area since the early 1970s. According to one study 

(Water Resources Investigation Report 87-4043,1988), the lower 30 

- feet of the aquifer, at some locales, is more permeable than the 

upper 50 feet, and has yielded up to 500-1000 gal/min. The ground 
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-
-

water from this aquifer has been used for a municipal drinking 

source and industrial/institutional purposes. The USGS recorded 

transmissivity values between 1,700 and 200,000 ftl/day, and the -
-

hydraulic conductivity is between reportedly 300 and 1,500 feet/day 

for the uppermost aquifer material. The coefficient of storage 

value was reported to be 0.015. 

-
The USGS also ran specific capacity tests in several of the-

production wells near Plant No.2. The estimated transmissivities 

- from these tests ranged from 12 to 138 ftl/min and are shown in 

Figure 3-4. 

-
In 1984, the ground water flow was to the south and southwest- toward the Allegheny River, and radially toward cones of 

- depression created by localized industrial pumping (USGS, 1985). At 

that time, the localized pumping included production wells at the 

Felmont-oil well field, which have since been shut down, and a -
purge well at the Agway property. The pumping of these wells had- created a cone of depression of· up to 30 feet vertically and 

- extending laterally as far away as Olean Creek to the east 

-
-

(approximately 4,000 feet). Hydraulic conductivity values were 

calculated by the USGS from pumping tests at the Felmont production 

wells and were found to range from 300 to 1,500 ft/day (USGS, 

1985). 

-
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-

The following average aquifer characteristics have 

calculated or estimated during RI Phases I and II from slug 

been 

test 

- and aquifer test data at Plant No.1: 

- Parameter 

Transmissivity 

Hydraulic Condo -
Hydraulic Condo 

- Hydraulic Condo 

Storativity 

Specific Yield 

-

Method Value 

P-5 Pumping Test 193 ft2/min 

P-5 Pumping Test 2.8 ft/min 

Shallow Well Slug Tests 0.2 ft/min 

Deep Well Slug Tests 0.10 ft/min 

Pumping Test 0.017 

Estimated Range 0.15 - 0.25 

- Calculated and estimated aquifer characteristics at Plant No. 

2 are presented in the slug testing results (Section 3.4) and in 

- the modeling assumptions (Section 3.5.3). 

- Ground water is recharged by infiltration of precipitation and 

underflow from the Olean Creek and Allegheny River valleys. 

- Recharge to the aquifers is estimated to be 19 inches per year 

(USGS, 1988) and is probably greater through infiltration in areas-
near surface-water bodies (e.g., Two Mile Creek). 

-

-

-
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3.3 Ground water Floy 

-
3.3.1 Regional Ground Water Flow-

- static ground water levels were measured twenty-one times 

at monitoring wells during the period of March 1990 through 

- January 1992. Water levels were measured to the nearest 0.01 

feet with an electronic water level indicator. These -
tabulated data are presented in Table 3-1. 

Figure 3-5 presents the October 29, 1991 regional ground 

- water flow in shallow wells throughout the area surrounding 

Plants No. 1 and No.2. Ground water flow pattern on this-

-

date is believed to be representative of typical regional flow 

conditions. Additional regional ground water contour maps are 

presented in Appendix A. The direction of flow downgradient 

of Plant No. 2 was towards the west. The hydraulic gradient 

in Figure 3-5 ranged from 0.00025 west of Plant No. 1 to - 0.0035 at Plant No.2. 

-
In general, the ground water flow direction in the 

shallow wells located along the railroad tracks between Plants -
No. 1 and No.2, is to the southeast. This southeastern- component of ground water flow is believed to result from the 

- much lower hydraulic conductivity of the shallow sediments 
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MW·3S 1422.13 

MW·3D 1422.22 

MW·4S 1422.70 

MW·4D 1422.98 

MW·5S 1423.14 

MW·5D 1424.50 

MW·6S 1430.25 

MW-6D 1430.04 

MW·7 1422.84 

MW·7D 1423.05 

I 
I 

t1
 

TABLE 3-1 
WATER LEVEL PATA FOR VPH PLANT 2 

" 

MONITORING POINT
 
LOCATION ELEVATION lFEETI I PARAMETER I 27·Mar·gO I 2-A
l Depth to 1I MW·1S 1425.51 Water 1FT.} 11.00 111.24 110.96 

I MW·1DA 1425.02 

I MW·2S 1421.52 

MW·2D 1421.58 

I 

I 

I 

I 
I 
I 
I 

11.8614.67 

18-Jul-91129-0ct-91130-Jan-92 

13.41 

3-A Dr-91 

11.46 

1-Mar-91 

11.15 

7-F8b-91 

10.76 

4-Ja n-g 1 

10.43 

13-08C-90 

11.04 

1-NoY·90 

10.84 

2-0cl-90 

11.34 

17-Jul-90 121-58D-90 

11.35 111.38 

20·Jun-90 

11.41 

-90 

10.62 

18·Ma 

10.27 

10-MaY-90 

10.95 

25-ADr-gO 

10.92 

r-90 1 24-Apr-90 
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ILOCATlON 

I MW-BS 

MW-8D 

MW-9 

MW·10 

MW·10D 

MW·1is 

MW-12S 

MW·12D 

MW-13S 

MW-13D 

MW-14S 

MW-14D 

MW-15S 

MW-16S 

MW-19 

MW-20 

lSGS 

TABLE 3-1, CONTD.
 
WATER LEVEl pATA FOR VQH PtANT 2
 

MONITORING POINT 

1415.71 

1416.16 

1424.12 

1422.85 

1424.27 

1430.60 

1423.25 

1422.53 

1429.37 

1429.57 

1428.43 

1428.22 

1427.89 

1432.63 

1422.56 

1423.06 

1423.75 

ELEVATION (FEET) I PARAMETER I 27.Mar·90 20·Jun·90 I 17·Jul.90 W·Sep.90 I 2·0et·90 I 1·Nov.90 113.0ae.90 I 4.Jan.01 I 7·Feb.91 I 1.Mar·91 I 3·ADr·91 J 18·Jul·91 I 29.0et·91 I 30·Jan·92 

3-14
 



I I I I I I I I I I I I I I I I• I 

NOTE: 

THE SCAlE AND LOCATION Of All MAP FEATURES 
>M:ST Of' THE PLANT NO. I snE ANO SOUTH or 1l-£ 
PLANT NO.2 ~T[ ARE APPROXllll ... TE. PLANT NO.1 
-"'(I'.IITORING w(ll LOCATIONS WITHIN THIS AR.(A ARE 
CORRECT, 

\,I.'Il.-BS 

~404.')') 

rl 

VAN DER HORST PLANTS NO.1 & NO.2
 

GROUND WATER CONTOURS FOR
 

SHALLOW MONITORING WELLS ON
 
OCTOBER 29, 1991
 

PREPARED rOR NYSDEC 

fiGUREmw ~B~:~~rc!~~~m~n~ 

o
Ci". 

CIUPHlC SCALE 

200 ~ iI-.;w.-~ j 
~~ 

"

~ 

w 
I 

1-1 
lJ1 



-

ERM-NortMast
 

-
northwest of Johnson street. The gradient in the shallow 

wells of this area is not believed to be representative of the 

overall regional flow direction of the aquifer.-
- Figure 3-6 presents the regional ground water flow in the 

deep wells. The flow direction in the deep wells throughout 

the most of the region surrounding Plants No. 1 and No. 2 is -
to the southwest. The ground water flow direction in the - northeast corner of Plant No. 2 is to the southwest. The 

hydraulic gradient ranges from 0.0004 at Plant No.1 to 0.0017-
in the southeast corner of Plant No.2. The direction and 

- magnitude of the hydraulic gradient in the deep monitoring 

wells is believed to be representative of the predominant flow 

- characteristics of that portion of the aquifer. 

-
3.3.2 Ground water Flow at Plant 2 

-
Shallow Wells 

-

-

water level data were also plotted on the Plant No. 2 

base map and used to generate local ground water contour maps. 

- Ground water contours for shallow and deep monitoring wells, 

generated from water level data obtained on October 29, 1991 

are illustrated in Figures 3-7 and 3-8. The contours in these 

figures are representative of the general pattern of ground-
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-

water flow beneath the site. other ground water contour maps 

generated for Plant No. 2 are presented in Appendix A. 

-

-
-

The general direction of ground water flow in the shallow 

wells of the upper aquifer is consistently to the west. The 

average horizontal hydraulic gradient in 

the shallow wells was 0.0035 and, to date, has ranged from 

0.0015 to 0.01. 

A depression in the potentiometric surface beneath the 

Plant No. 2 building at MW-19 appears to occur only in the 

October 29, 1991 water data. The depression was not observed -
in the January 30, 1992 data. Further water level readings- would be required to substantiate and delineate this feature. 

-
water level data from shallow monitoring wells MW-1S, MW

8S and MW-15S were not used for the interpretation of ground -
water flow in the shallow aquifer. MW-1S appeared to be - locally confined and not in good hydraulic connection with the 

remaining wells in the shallow aquifer. Water level-
fluctuation data indicated that levels in MW-1S did not 

parallel the other Phase I monitoring wells (see the water -
Level Fluctuation sUbsection). Also, a comparison of water - level data and the geologic log indicated that the 

potentiometric surface at MW-1S was above the water-bearing-
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-
silty-sand. This silty-sand aquifer appeared to be confined 

- by a silty-clay layer, thus, when punctured, the water level 

- within the well rose above the confining unit. 

- Monitoring well MW-15S water level data were found to be 

approximately four feet lower than estimated by regional 

- ground water contours. This difference could have resulted 

- from survey error; however, the depth to water in MW-15S is 

considerably greater than in other shallow wells. A low water 

- level could be produced by an active production well, but no 

wells were known to be pumping during water level 

- measurements. The actual cause of this deviation is presently 

unknown. -
- water levels from MW-8S do not fit the pattern of ground 

water observed in the rest of the wells at Plant No.2. The 

- installation of additional downgradient wells and subsequent 

ground water level measurements would allow a more accurate 

- use of MW-8S data in the ground water flow interpretation. 

-
Deep Wells 

-
The typical deep well ground water flow direction was 

- towards the southwest. However, the range of flow directions 

- in the deep wells was from south to west. The average 
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-
horizontal hydraulic gradient at Plant No. 2 was 0.0013 and 

fluctuated between 0.0007 and 0.001. -
- vertical Gradient 

-
Ground water within the aquifer was also found to have a 

vertical flow component. The average vertical hydraulic-
gradient within the aquifer was calculated at each of the - shallow and deep well pairs. This calculation was performed 

- by dividing the average water level difference between the 

well pair by the vertical distance between the bottom of the 

shallow well sand pack and the top of the deep well sand pack. -
- Average head differences and vertical gradients are shown in 

Figures 3-9 and 3-10, respectively. Negative values on these 

figures indicate that the water elevation in the shallow well-
was higher than the water level in the deep well, hence a 

- downward vertical gradient. 

- A negative vertical gradient indicates that the ground 

- water has a downward flow component. In other words, as 

ground water migrates in an aquifer with a negative vertical 

gradient, the water moves in both a horizontal and a downward 

direction. The converse is true in an aquifer with an upward - vertical gradient. 

-
3-22 
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-
The vertical gradient generally increased towards the 

east, except at monitoring well MW-IS. The magnitude of the -
vertical gradient over most of the site indicated that there-

-
was hydraulic separation between the shallow and deep 

aquifers. 

A relatively small vertical gradient was observed at -
monitoring well pairs MW-2S and MW-2D; MW-3S and MW-3D; and 

- MW-7 and MW-7D. This low vertical gradient implied that there 

- was good hydraulic connection between the deep and shallow 

monitoring wells at these locations. The aquifer in this 

region was believed to act as a single, unconfined unit. The -
silty-sand layers detected in MW-2D and MW-3D did not appear 

- to function as confining layers for the deep aquifer. The 

vertical component of ground water flow within this unconfined-
portion of the aquifer appeared to be negligible. 

-
water Level Fluctuation -

- During the course of the RI, there were significant 

-

fluctuations in the water levels observed in the monitoring 

- wells. These fluctuations are believed to be seasonal rising 

and falling trends of the aquifer, which are in response to 

variations in precipitation and above freezing temperatures in 

the winter. The highest ground water levels measured during-
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-
the study occurred in January 1991. Accumulated snow melted 

- during this month due to above freezing temperatures. 

Relatively low water levels have been recorded during winter-
months when the temperature has been below freezing. The 

- lowest water levels were measured in October 1991, which was 

a month of 1 i ttle precipitation. The average water level 

difference between these two dates (excluding MW-1S) was -
approximately 7.61 feet.-

- The depth of ground water below ground level, in Phase I 

wells, has been measured as shallow as 7.18 feet in MW-1S and 

as deep as 22.55 feet in MW-4. The deepest water level -
observed in Phase II monitoring wells was 25.19 in MW-15S -

-
during the October 1991 round of measurement. Some of this 

variation in depth to water is a function of the east (MW-1S) 

to west (MW-4S) direction of flow in the aquifer. 

-
Water level measurements in monitoring well MW-1S - indicate that the shallow aquifer in this area is not under 

- the same hydraulic conditions found at other areas on, or 

surrounding the Plant No. 2 site. Figure 3-11 illustrates 

that MW-1S water level fluctuations do not directly parallel -
levels recorded in other shallow wells. The difference- between the highest and lowest levels in MW-1S is 4.24 ft, 

- compared to an average difference of 7.61 ft in the other 

3-26
 

-































































































































































































































































































































































































































































































