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1.0 EXECUTIVE SUMMARY

1.1 GENERAL

The New York State ODepartment of Environmental Conservation
(NYSDED) has listed the Iron Oxide Sludge Lagoons and the Weathering
Area at the Area "D" on the New York State Registry of Inactive
Hazardous Waste Disposal .Sites. Subsequently, the Buffalo Color
Corporation and Allied Signal, Inc. have jointly entered into an Order
on Consent with NYSDEC to conduct a Remedial Investigation/Feasibility
Study program at the Area "D".

During the period of May - November 1988, Malcoim Pirnie conducted
the field investigation ‘activities required by the Remedial

- Investigation scope of work. The purpose of this document is to present

the findings of The Remedial Investigation. The elements of the
Remedial Investigation addressed herein include:

Physiography and climate data associated with the Area "D" and
the surrounding area.

- Geology and hydrogeology of the site.

- Hydrologic relationship of the Area "D" with the Buffalo
" River. '

- Site contamination characterization.

- Pathways of off-site contaminant migration.

'-Public health and environmental concerns.

1.2 PHYSIOGRAPHY AND CLIMATE

In general, the Area "D" is relatively flat, with all surface

run-off to the Buffalo River. Historical climatic data indicates that

1115-03-1 1-1
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average annual precipitation at the site totals 35-37 inches, and the
mean annual temperature is 47.4°F,

1.3 GECLOGY AND HYDROGEOLOGY

1.3.1 Scope of InveStigations
The 1988 field investigation involved the following specific tasks:

A geophysical (EM-34-3) survey.

- Drilling and sampling of five (5) shallow and two (2) deep
test borings.

- Installation of ten (10) 'monitoring wells, three (3)
additional wells, four (4) piezometers, and one (1)
replacement well within the saturated and unsaturated
overburden deposits.

- Development of all existing monitoring wells, the new
monitoring wells, and all piezometers.

- In-situ hydraulic conductivity testing of new well
installations and all existing monitoring wells.

- Measurement of ground water and river water levels,

1.3.2 Geoloay
The ‘regional geology of the Buffalo area is classified into

surficial materials (recent alluvium, lacustrine sediments, and glacial
deposits) and bedrock (stratified Paleozoic sedimentary rocks). The
Area "D" site is underlain by five stratigraphic units (fill, alluvium,
glaciolacustrine deposits, glacial till, and bedrock). Fill consists of
mixtures of gravel, sand, silt, clay, demolition debris, chemical
wastes, and other foreign materials, and averages 9.0 feet thick.

1115-03-1 1-2
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Alluvium underlies fill and generally consists of black to gray silty
sand with traces of <clay, and averages 17.8 feet thick.
Glaciolacustrine deposits underlie the alluvium and consist of grav and
brown-gray clayey silt and silty clay, and average 27.9 feet thick.
Glacial till is the lowest surficial deposit and consists of gray and
brown sandy silt, with small percentages of clay and gravel, and
averages 12.0 feet thick. The bedrock beneath the site consists of
hard, dark gray limestone of the Middle Devonian Onondaga Formation.

" 1.3.3 Hydrogeology
Three (3) hydrostratigraphic units were defined at the Area "D"

site. These include: the shallow waterbeéring zone, overburden
aquitard, and bedrock aquiter. The Shallow Waterbearing Zone is located
in the fill/alluvium deposits and yields an average hydraulic
conductivity of 2.2 x 10'3 cm/sec and an average seepage velocity of 1.4
x 1077 cm/sec. The ground water flow in this zone is primarily from the
north and flows directly to the Buffalo River. The Shallow Waterbearing
zone is underlain by a clay-rich confining layer (overburden aquitard).
Hydraulic conductivity of this unit is only 1.2 x 10'6 cm/sec and flow
was determined to be predominantly upward at a rate of 1.2 x 10'9
cm/sec. Hydraulic conductivity in the bedrock aquifer ranges from 1.4 x
10'2 to 1.2 cm/sec and flow probably occurs under confined conditions.

1.4 HYDROLOGY

1.4.1 Water Shed Characteristics

Phys1cal alterations of the Buffan River basin which have occurred
s1nce the Yate 1930s include development of an extensive sewage system
in the upper water shed areas, and the dredging of the Buffalo River by
the U.S. Army Corps of Engineers. These activities have led to
relatively stagnant flow conditions within the river.

In order to alleviate stagnant flow conditions, the various
industries located along the Buffalo River formed the Buffalo River
Improvement Corporation (BRIC). The BRIC currently removes 10,000,000 -
20,000,000 gallons of water per day from the Buffalo Harbor and

1115-03-1 1-3
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transfers this to Buffalo Color and PVS Chemicals Inc. The BRIC water
is used primarily for non-contact cooling and is subsequently discharged
to the Buffalo River,

1.4.2 Flood Plain .

Data obtained from the Federal Emergency Management Agency (FEMA)
indicates that the Area "D" site is not within the 100 year flood
boundary. . '

1.4.3 Relationship between River and Ground Water Elevations
Data for the shallow wells in each area of the site, except for
Well-7 and Well-8, demonstrate that the shallow water-bearing zone is in

direct hydraulic connection with the river. Since the deep wells
represent confined conditions, a relationship does not exist between
these wells and the Buffalo River.

1.5 SITE CONTAMINATION CHARACTERIZATION

The characterization of site contamination was accomplished by
analysis of soil, ground water, river water, stream sediments, and waste
residuals. A1l samplies were collected during the period of May -
November 1988.

The results of sample collection analysis have demonstrated contami-
nation at the Area "D" to be both widespread and variable with respect
to its character and concentration. Contamination was found in the soil
and/or ground water at virtually every location of the site investigated
during the present RI. '

On a weight basis, the principal contaminant found at the site is
iron. An assortment of other heavy metals is also present at the site.
A wide variety of organics was detected in both the soils and ground
water at the site. These organics can be generally characterized as
substituted and unsubstituted aromatics and PAHs. In addition, an oily
sheen was observed in soils at a number of locations and a 6-foot layer
of 1ight non-aqueous phase'1iquid was found floating on ground water in
the area of former tank park 910,

1115-03-1 1-4
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1.6 CONTAMINANT MIGRATION

1.6.1 "Contaminant Pathwavs

Migration pathways for the Area "D" site, as identified during
field investigations include:

- release of soluble constituents of the no-aqueous phase liquid

located in the area of W-8 to ground water within the shallow
overburden;

- overland runoff and mechanical transport of waste particles;

- lateral movement of contaminated ground water through the
shallow overburden, with ultimate discharge to the Buffalo
River; and :

- mechanical erosion of the river bank along the periphery of
the site resulting in the release of waste fill to the Buffalo
River. :

In general, the major pathways'of contaminant migration from the
Area "D" to the Buffalo River are via ground water and erosion of fill
material. A daily loading of 1.2 1bs VOCs and 3.4 1bs SVOCs is esti-
mated, on the basis of data collected during the present RI, to be
migrating from the Area "D" to the Buffalo River via ground water. ‘The
total organic carbon loading migrating to the river via ground water is
estimated to be 44.5 1bs/day. ;

The estimated loading of iron (17.4 1bs/day) and other metals (2.0
1bs/day) migrating to the river via ground water may be erroneously high
as these estimates are based on unfiltered total metals concentration.

An estimated 575 cubic yards per year of fill material is eroding
into the Buffalo River from Area "D". This is the primary pathway for
off-site migration of iron (270 1bs/day) and other metals (6.2 1bs/day).
A daily loading of 0.044 1bs SVOCs and 0.20 1bs EOX is also estimated to
be migrating from Area "D" to the Buffalo River via mechanical erosion.

1115-03-1 1-5
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1.7 PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS

There are no known potable water wells in the vicinity of the
Area "D". Consequently, the most likely human exposure pathways identi-
fied at the site are ingestion, dermal contact and inhalation of con-
tahinants in the surface soils by trespassers.

Ground water contaminants found at the site in excess of applicable
standards and gquidelines include volatile organics (vfz., benzene,
toluene, chlorobenzene, and xylene) and metals (viz., arsenic, cadmium,
chromium, lead, and zinc).

Data collected in the past 20 years has indicated a substantial
improvement in the environmental quality in the Buffalo River. Although
the environmental quality of the Buffalo River has improved, there is
some evidence that contamination found in river sediments may be a
persistent problem since transport of the sediments downstream is
believed to be minimal. In additon, there are a number of listed New
York State inactive hazardous waste sites located on the Buffalo River
that may be acting as continuous sources of contamination. However, it
is not clear to what extent, if any, either Area "D" or these other
sites are contributiﬁg to water and sediment contamination or are

. affecting river biota.

1115-03-1 1-6
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2.0 INTRODUCTION

2.1 SITE LOCATION AND DESCRIPTION

The Buffalo Color Area ”Df is presently an inactive site located
off South Park Avenue in the City of Buffalo, Erie Countv, New York
(Figure 2-1). This site consists of a 19-acre peninsula surrounded on
three sides by the Buffalo River and on the fourth side by a railroad
vard and Buffalo Color's dye manufacturing facility. The Area "D" was
last actively used by Allied Chemical Corporation for the manufacture of
a Variety of chemicals (principally household detergents and dye inter-
mediates). Portions of the site were also used for temporary storage,
prior to recycle, of iron oxide sludge -and other metal sludges from
off-site dye and dye intermediate manufacturing processes. Subsequent
to Buffalo Color's purchase of the dye manufacturing plant and Area "D"
site from Allied Chemical in 1977, all budeings and other above grade
structures were demolished. A1l that presently remains that can be
distinctly identified are the floor slabs and foundations of the former
buildings and the waste disposal/storage areas (Figqure 2-2).

The portions of the Area "D" which are of concern include:

1) the "Weathering Area" located at the tip of the peninsula which
was utilized for the storage of metal oxide sludges;

2) the "Iron Oxide Sludge Lagoons" which were used for storage of
iron oxide sludge from the manufacture of dyes and intermedi-
ates;

3) tank farm areas used for the bulk storage of petroleum products
and process chemicals; and

4) the area on the eastern side of the peninsula formerly occupied
by open burning pits and later by an incinerator used for
burning of organic wastes generated during dye manufacturing
processes.

The "Iron Oxide Sludge Lagoons" and "Weathering Area" are currently
listed in the New York State Registry of Inactive Hazardous Waste
Disposal Sites, Site Nos. 9I50I2A and 9150128, respectively.

1115-03-1 S 24l
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2.2 SITE HISTORY

2.2.1 Chronology
The 19 peninsular acres known as Area "D" were used for at least 70

years as a chemical manufacturing site. In addition, parts of the site
were used for chemical waste handling. Manufacturing ended in Area "D"
in 1974 and chemical waste handling ended in 1976. An attempt has been
made to determine the history of the site from old records, maps, and
interviews with former workers. A chronology of events is presented as
Table 2-1.

2.2.2 (Qwnership
Area "D" was purchased in 1879 by Jacob Schoellkopf, the founder of

the Buffalo Dve Plant. The use to which Area "D" was put for the first
25 years of ownership is unknown. At some point, the swamp-like area
was built up to an elevation well above that of the Buffalo River.

In 1905, Schoellkopf formed the Contact Process Companv which
produced acids and other chemicals on the site of Area "D", )

In 1917, Schoellkopf's nearby dye works on the adiacent propertv
were expanded into the Natidna] Aniline Chemical Companv., National
Aniline also produced chemicals in Area "D" beginning in 1917 when the
company entered into a joint operation with the U.S. Government's
Edgewood Arsenal to produce Phosgene gas for use in World War I,

In 1920, National Aniline and the Contact Process Company were
merged into Allied Chemical and Dye Corporation. During the next 54
vears, Area "D" was. used intensively for the manufacture of petroleum-
based detergents and other chemicals. Three solid waste management
units are-known to have been operated in this period, the metal ﬁludge
weatherigé' area, the iron sludge ponds, and the incinerator area.
Allied ceased chemical manufacturing operations in Area "D" in 1974,

In 1977, Area "D" was sold to Buffalo Color Corporation which has
held the area ‘idle since then. A1l structures were demolished in 1984,
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IRNI o TABLE 2-1

1866

1879

1884

1885

1890

1901

1905

1910

1912

1913
1914

CHRONOLOGICAL HISTORY OF AREA "p"

A map of the City of Buffalo shows Area "D" as swampland.‘

Jacob Schoellkopf forms the Schoellkopf Aniline and Dye Company.
Area "D" is acquired, along with other areas of the plant.

Schoellkopf begins manufacture of Aniline, a fundamental raw
material of dyestuffs. The process is later abandoned under
pressure from the German chemical cartel which holds the patents
on other necessary dye intermediates. )

A prospectus of Schoellkopf Aniline and Dye Company indicates
that the quantity of wastes produced by the facility is "none“.
The land at Area "D" has been found to consist of an average of
10 feet of fill material piled atop the natural soils.

The dye plant obtains its first of many patents. Schoellkopf

“Acid, a naphtahlene derivative is patented in both the USA and

Germany. :

Schoellkopf Aniline patents the process for Direct Black 38.
This joins an ever-increasing line of dye products. It's primary
intermediate, Benzidine Sulfate, must be imported. General
Chemical Company, a manufacturer of sulfuric acid, is established
across Lee Street from Schoellkopf Aniline.

Schoellkopf establishes the Contact Process Company at Area D.
Buildings occupied the area near Building 403. The Contact
Process Company produced acids and other chemicals.

The Benzol Products Company is formed at: Marcus Hook, Pennsvi-
vania to produce Nitrobenzene and Aniline. Benzol becomes the
principal supplier of these materials, both to the Schoellkopf
Dve works and the rest of the chemical industry.

The W. Beckers Aniline ahd Chemical Works is formed at Brooklyn,
New York. The firm is soon producing 15 types of dyestuffs,
based on the use of European intermediates.

The number of dyes in production at Buffalo reaches 100.

World War [ begins in Europe, choking off the supply of German
dye intermediates. The American dye industry has to find alter-
native sources in order to continue. The possibility of produc-
ing the intermediates which has been trade-secreted, patented,
and cartelized by the Germans offers a major opportunity for t@e
expansion of the business, By the end of the vear Schoellkopf is
producing Benzidene Sulfate, an intermediate for the manufacture
of Direct Black 38.
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EIRNIE TABLE 2-1

1915

1916

1917

1918

1920

1921

1922

CHRONOLOGICAL HISTORY OF AREA "D" (continued)

Schoellkopf and the City of Buffalo agree to trade land. The tip
of the Area "D" peninsula is given up to the river tn accommodate
large ships at new steel plant on opposite shore. Area which
later becomes the Iron Sludge ponds is reclaimed from the river
by Schoellkopf. The Buffalo Dye Plant begins manufacture of
H-Acid and other Naphthalene-based intermediates. Iron sludges
from some of these may have been used to fill the Iron Sludge
Ponds area.

The number of manufactured intermediates increases, making
possible the manufacture of a widening variety of dyestuffs.
Some of these result in the generation of metallic byproducts.
[t is possible that the "weathering" of National Aniline's metal
sludges prior to resale or disposal began at the.new tip of the
Area "D" peninsula at this point in time.

National Aniline and Chemical Company Inc., is incorporated in
New York, affecting a merger of three companies; Schoellkopf
Aniline, W. Beckers Aniline, and the Benzol Products Company.
The company, now vertically integrated, undertakes a massive
building program. Among the new structures is Building 432 in
Area D. By the end of the year National Aniline is producing 50
intermediates and 120 colors, more than half of the American
market for all dyestuffs.

National Aniline experiences a vast increase. in activity and
complexity as new intermediates and colors are invented and
production begins in the newly-constructed buildings. America's
entry into World War I removes any claim the Germans had on their
patents for dyes or intermediates. National Aniline joins with
the U.S. Government's. Edgewood Arsenal to produce Phosgene for
use in poison gas shells used by the Allies in the war. This
work may have been done in Building 432. ,

Allied Chemical and Dye Corporation is formed, uniting National
Aniline, the Contact Process Company, nearby General Chemical,
with three other firms.

New dyes and intermediates continue to be introduced by Allied
Chémical. The W. Beckers plant in Brooklyn is closed and the
processes are moved to Buffalo.

Manufacture of Phthalic Anhydride from the catalyzed oxidation of
Naphthalene begins at Buffalo. The process produces a ton of
Naphthalene-based waste for each two tons of product. Tars are
taken to Area "D" and burned while liquids are sewered to the

river, This is the oldest record found of a burning operation.
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. CHRONOLQOGICAL HISTORY OF AREA "D" (continued)
1923 Allied Chemical moves the Aniline process from the Benzol
Products P]ant in Marcus Hook, Pennsylvania to the Buffalo Dve
. Plant. This results in a large increase in the volume of iron
sludge handled at the iron sludge ponds in Area D. All of
Allied's dye-related activities are now consolidated at Buffalo.
' 1926 A'!h'ed _begins manufacture of‘l-Naphthylamine resulting in addi-
tional iron waste sent to the iron sludge ponds.
' 193¢ Allied Chemical beains production in Building 432 of the first
synthetic detergents made from petroleum-based materials.
. 1941 Allied starts up massive spray drying operation in newly-
constructed Building 444,
% 1945 Allied begins major expansion of detergents manufacturing
| . capacity in Area D.
1948 Kerylbenzene production begins in newly-built Building 447 in
' Area D. .
1953 Kerylbenzene production is converted to éontinuous process in
' Building 447.
1954 Incinerator constructed at Building 448 burns tars and solvents
: from processes as well as plant trash. Open burning of wastes
l along north-east shore of Area "D" probably ends at this time.
1963 Aniline manufacture ceases at Buffalo. The rate of iron s]ﬁdge
l sent to the ponds in Area "0" is greatly reduced.
1967 The Buffalo River Improvement Corporation begins pumping
. operations. A large pumping line has been installed along the
l northwestern side of Area 0.
1971 Allied starts up waste water treatment plant, diverting treated
process waste water out of the Buffalo river and into the Buffalo
. Sewer Authority. ‘
. 1972 As a result of an order by Erie ‘County Air Pollution Control
l Allied Chemical halts waste burning at the Building 448 incinera-
tor. Organic chemical wastes are sent to disposal vendors for
landfill and incineration.
: 1115-03-1
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KIRNIE TABLE 2-1

CHRONOLOGICAL HISTORY OF AREA "D" (continued)

March
1978 Allied ends last chem1ca1 manufactur1ng activity- in Area "D" as
spray drying operation in Building 444 is shut down.

Jul
1§7é Allied removes the last metal sludges from the weathering area at
the tip of the peninsula, shipping them to a metal recycler

Julv 1
977 Allied Chem1ca1 sells the Dve Plant to Buffalo Color Corporation.

August 23

I§;§ An Interagency Task Force (USEPA/NYSDEC/NYDOH) requests a list of
inactive waste sites at the dye plant. Buffalo Color provides
descriptions of the weathering area and the iron sludge ponds.

Au;ust 24
- uffalo Color installs three monitoring wells at the weather1ng
area and two at the iron sludge ponds. ,

January 17
utfalo Color sends weathering area well monitoring data to
NYSDEC.

May 12

1981 Buffalo Color sends NYSDEC well monitorina data from the iron
sludge ponds area.

March 25 _

1982 Buffalo Color consents to conduct a field investigation of the
soils, ground water, and hydrogeology in Area D.

June 27

1384 Buffalo Color completes the field investigation and submits it to
NYSDEC.

September 15 _
1951 Buffalo Color demolishes all remaining structures in Area D,
leveling the entire 19 acres.

October 4..
uffalo Color reports estimated quantities of materials burned in
Area "D" between 1920 and 1972 to NYSDEC as part of a hazardous
waste disposal questionnaire.

December 2
ied-Signal and Buffalo Color consent to jointly conduct a
Remedial Investigation and Feasibility Study of Area "D" in accord
with a defined project scope. NYSDEC agrees not to require
significant deviations from that scope.
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2.2.3 Structures

The Contact Process Cohpany had buildings along both cets of
railroad tracks which form the borders of Area "D". With the possible
exception of Buildinas 403 - 410, no records of these buildings have
been found in the plant archives. Building 432 was built in 1917. The
building may have been used in conjunction with the Edgewood Arsenal to
produce Phosgene gas. It was definitely used after the 1920s far the
production of Picric Acid, an unstable chemical.

Most of the structures shown in the available records were built in
the 1930's and 1940's for .the manufacture of detergents. It is not
clear at what date the tank parks were built, but it is known that they
serviced the detergents units, so it is 1ike1y that they also were built
in the 1930s or 1940s. :

The railroad tracks in Area "D" are at least as old as Building
432. A tabulation of structures found in the records is presented as
Table 2-2. ‘

2.2.4 Chemical Manufactur1ng Processes

A tabulation of what is known about the chemical processes which
were carried out in Area "D" is presented as Table 2-3. Descr1pt1ons of
the known processes are given as follows:

2.2.4.1 Sulfuric Acid

Sulfur is burned to form sulfur dioxide which is passed over a
vanadium catalyst with air to form sulfur trioxide which is absorbed in
a circulating stream of 98-99% sulfuric acid, where it unites with the
small excess of water in the acid to form more sulfuric acid.

. L

2.2.4.2 Phosgene

Phosgene is produced by the combination' of carbon monoxide and
chlorine gases using activated charcoal as a catalyst.

2.2.4.3 Picric Acid

Dinitrophenol is suspended in sulfuric and nitric acid and nitrated
by adding sodium nitrate to form trinitrophenol.

1115-03-1 | 2-3



‘- s

-, -'

TABLE 2-2

HISTORY OF AREA STRUCTURES

STRUCTURE BUILT . IOLED OEMOL | SHED KNOWN USE

8 403 1905 1976 1984 Garage, Warehouse

B 404 1908 ? 1984 ~ Offices, Utilities
8 406 1908 ? ’ 1969 Chemical Production
8 410 1905 ? 1984 Utilities

B8 432 1917 1972 1984 Chemical Production
B 436 1917 2 1974 1984 Offices, Shops

8 437 1917 ? : ) 1969 Chemical Production
8 441 1937 - 1969 Chemical Production, Whse.
8 443 1940 - - 1969 Utilities

8 444 1941 . 1976 . 1984 Chemical Production, Whse,
B 445 1946 1972 1986 RR Car Thawing

B 446 1945 1976 198% Shops, Offices

B 447 1946 1970 ? 1984 Chemical Production
B8 448 1953 1972 1984 Incinerator

8 450 1948 1972 1984 Utflities

8 453 1942 1972 1984 Utilities

B 4s4 1942 1972 1986 Utilities

TP 910 1953 197% 1984 Chemical Storage

TP 911 N 1946 ? ‘1972 1984 Chemical Storage

TP 911 S 1946 ? 1972 1984 Chemical Storage

TP 912 1938 ? 1974 198» Chemical Storage
TP 913 1938 ? 1974 1984 Chemical Storage

NOTE: Structures shown

1115-03-1
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TABLE -3

HISTORY OF AREA D CHEMICAL MANUFACTURING

CHEMICAL OATES oF
PRODUCT MANUFACTURER PROOUCT 1 ON CHEMICAL HANDLED BUILDINGS
Sulfurie Acid Contact Process Co. 1905 - 1920 Syl fur
Sulfur Difoxide
Sulfuyr Trioxide 403 ?
Sulfuric Acid
Lead-Lined Tanks
Other Contact Process Co. 1905 - 1920 ? 1 403 ?
Chemicals ‘2 406 ?
Phosgene Edgewood Arsenal 1917 - 1918 Carbon Monoxide
National Anil{ine Chlorine 432 7
‘ Phosgene 437 7
Activated Carbon
Other National Aniline 1919 - 1920 ? ‘832 7
Chemicals :
Other Allied -Chemical 1921 - 1928 ? 432 ?
Chemicals
Picric Acid Allfed Chemical 1929 - 1969 2, Ofnitrophenol
Sulfuric Acid
Nitric Acid % ::: ’
Sodfum Nftrate
2,4,6 Trinitrophenol)
Oetergents Allied Chemical 1938 - 1978 Benzene
. ' Toluene
Kerosene
Alkylates
Aluminum
Chlorine 432
Keryl Chloride LI 1
Alkyl! Chioride w7
Keryl Benzene TP910
Alkyl Benzene TPI1IN
Keryl Toluene TPI11S
Alkyl Toluene TP912
Kerylbenzene Sulfonate TP913
KeryiToluene Sulfonate
Alkylbenzene Sulfonate
Kerylbenzene Sulfonate
Aluminum Chloride
Aluminum Hydroxide
Sulfuyric Acid
Sodium Hydroxide
Sod{ius Chloride
1115-03-1/R68A
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2.2.4.4 Detergents

Kerosene (or alkylate) is reacted with chliorine gas to form keryl

chloride (or alkylchloride) which is reacted with Benzene (or Toluene)

and metallic Aluminum to from Kerylbenzene (Keryltoluene, ‘Alkylbenzene,
or Alkyltoluene). This then reacted with Sulfuric Acid to form
Kerylbenzene Sulfonate (Keryltoluene Sulfonate, Alkylbenzene Sulfonate,
or Alkyltoluene Sulfonate) which is dried and sold. Aluminum Chloride

- and Hydrogen Chloride byproducts are neutralized with Sodium Hydroxide.

2.2.5 Solid Waste Handling Units

2.2.5.1 Weathering Area (1916 - 1976)

Heavy metal sludges from a variety of processes were brought to the
tip of the Area "D" peninsula and piled for "weathering". The dewatered
sludges were then loaded onto trucks or railroad cars and'shipped to
metal recyclers. A summary of those sludge producing processes which
could be found in plant records is presented in Table 2-4.

2.2.5.2 lron Oxide Sludge Lagoons (1916-1976)

Iron-bearing solid wastes were brought through the area reclaimed
from the Buffalo River at the north eastern corner of Area "D" and
handled in a similar fashion to the Weathering Area operation. Iron
sludge producing processes are also shown in Table 2-4.

2.2.5.3 Incinerator Area (1922 - 1972)

Burnable chemical wastes, solid and liquid, were brought to Area
"D" to be._burned along with wood and paper from other plant activities
along the river bank between the weathering area and the iron sludge
ponds. Open burning pits were operated until 1954 when an incinerator
was constructed at Building 448. An estimate of the quantity of wastes
handled at the incinerator based on previous reports to the NYSDEC is
presented in Table 2-5.

1115-03-1 | 2.4
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TABLE 2-5
HISTORY OF AREA "D" INCINERATION OPERATIONS

P-Toluidine 106-49-0 1940-1972 K|

Adapted from Hazardous Waste Disposal Questionnaire for Buffalo Dye Plant filed
with New York State Department of Environmental Conservation on October 4, 1984.

Quantities are calculated from documented burning rates in 1968-1971 times periods
of manufacture of the waste-producing processes.

INCINERATED MATERIAL _____CAS NUMBER PERIOD mﬁé)

Unspecified Burnables NA 1922-1972 8,412

Aliphatic & Naphthenic Hydrocarbons NA 1939-1972 7,000

l\ Alcohol, Ethyl 64-17-5 1940-1972 6,060

/ Antimony Chloride/Nitrobenzene Tar NA 1931-1972 6,060
Toluene 018-88-3 1922-1972 5,010

‘ Naphthalene 91-20-3 . 1925-1972 5,010

| 1-Dodecene 112-41-4 - 1956-1972 3,920 .
| . Alcohol, Isopropyl 67-63-0 1922-1972 - 2,882
- Alcohol, n-Butyl © 71-36-3 1933-1972 2,270
“ Nitrobenzene 98-95-3 1922-1972 2,232
' 1,2-Dichliorobenzene . 95-50-1 1924-1972 1,300
- Chlorobenzene , 108-90-7 - 1923-1972 827
l Alcohol Methyl 67-56-1 1922-1972 827

| Polymerized Anhydrides NA 1939-1972 400

l Alkylated Anilines - NA 1922-1972 381

i Alcohol, Benzy! 100-51-6 © 1940-1972 356
Aniline ' 62-53-3 1922-1972 306

' _ 0-Cresol | . 108-39-4 1953-1970 237
l Phenol 108-95-2 1922-1972 . 91

1115-03-1
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2.2.6 Geographical Distribution of Potential Impacts

The foregoing information has been projected onto two maps of Area
"0" showing areas of potential impact from these known activities. They
represent two tvpes of potential contamination.

2,2.6.1 Heavy Metal Potentials are defined as areas:

Within 75 feet of the iron sludge lagoons.
Within 75 feet of the weathering area.
Within 50 feet of railroad lines.

Within 25 feet of roadways.

See Figure 2-3.

2.2.6.2 Liquid Organics Potentials are defined as areas:

Within 75 feet of the incinerator area.
Within 75 feet of tank parks.

Within 50 feet of railroad lines.
Within 25 feet of roadways.

See Figure 2-4.

2.3 PURPOSE

The New VYork State Department of Environmental Conservation
(NYSDEC) has listed the Iron Oxide Sludge Lagoons and Weathering Area on
the New York State Registrv of Inactive Hazardous Waste Disposal Sites.
Subseauently, the Buffalo Color Corporation and Allied Signal, Inc. have
jointly entered into an Order on Consent with NYSDEC to conduct a
Remedial Investigation/Feasibility Study program at the Area "“D". The
scope of the investigative and reporting activities to be performed is
identified in the Order on Consent (Appendix A.l).

Buffalo Color and Allied Signal contracted with Malcolm Pirnie,
Inc. to implement and pérform the required Remedial Investigation and
Feasibility Study. DOuring the period of May-November 1988, Malcolm
Pirnie conducted the field investigation activities required by the

"Remedial Investigation scope of work. The purpose of this document is
to present the findings of the Remedial Investigation. Upon approval

1115-03-1 ' 2-5
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and acceptance of this report by the NYSDEC, these findings will provide

~ the basis for subsequent performance of the Feasiblity Study.

2.4 APPROACH

To implement the scope of work identified in the Order on Consent,
Malcolm Pirnie prepared a Work Plan/Quality Assurance Plan (Malcolm
Pirnie, 1988). This Work Plan includes a Remedial Investigation Plan
which identifies all the field investigative activities and methodoloay,
including sample collection and analysis procedures, that was employed
to perform the investigation. The quality assurance/quality control
procedures used to insure data validity are also identified. The Work
Plan/Quality Assurance Plan is included as Appendix B.l to this report.

During the course of the field investigative activities, a number
of modifications to the scope of work and/or investigative procedures
were recommended on the basis of new information discovered and/or
mitigating circumstances encountered in the field. A1l such modifica-
tions were implemented only after the mutual agreement and formal
approval by NYSDEC, Buffalo Color, and Allied Signal. A chronological
accounting and documentation of all such modifications is presented in
Appendix B,2. .

Col1ecf1ve1y, the . documents presented in Appendices 8.1 and 'B.2
define the specific methodology that was employed to generate the data
that is presented in this document. This methodology will only be
referenced and/or summarized in the text of this document as appropriate
for interpretation of results and findings. The reader is referred to
the Appendices for a detailed presentation of the specific investigative
procedures. and methods emploved. |

ks
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3.0 PHYSIOGRAPHY AND CLIMATE
3.1 LAND USE

A zoning map illustrating the current and potential zoning and land
use at the Buffalo Color Corporation Area "D" site, and the surrounding
area, is attached as Figure 3-1. As shown by this map, the site and
immediate surrounding area are zoned'for.heavy industry. The nearest
residential area is approximately 1200 feet northwest of the site.

3.2 TOPOGRAPHY

The topography of the Area "D" sife, and the surrounding area, is
relatively flat. The Buffalo River borders the site to the east, south
and west. Along the northeast perimeter, an elevated railroad line
borders the site. Along the remaining north perimeter, additional
railroad lines, at grade,)border the site.

3.3 DRAINAGE

Surface run-off at the Area "D" site is entirely to the Buffalo

 River. The Buffalo River, only 8.1 miles in length, drains an urban and

industrial water shed and flows into the Buffalo Harbor near Naval Park
(Harding and Gilbert, 1968). See Section 5.1 for additional information’
on the Buffalo River Drainage Basin. ‘

3.4 CLIMATIC DATA

Pertinent meteorological data for the period 1958 to 1987 from the
weather observation station at the Buffalo International Airport is
summarized in Table 3-1. Weather data from this station is forwarded to
the national climatic data center in'Ashevi11e, North Carolina and is
published monthly.

1115-03-1 3 -1
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TABLE 3-1

BUFFALO COLOR CORPQORATION
AREA "D"
SUMMARY OF CLIMATIC DATA

BUFFALO, N.Y. MONTHLY AND ANNUAL PRECIPITATION AND TEMPERATURE
FOR THE PERIOD JANUARY 1958 - DECEMBER 1987+
BUFFALO AIRPORT WEATHER STATION

PERIOD INCHES TEMPERATURE
January ' 3.10 24,7
February 2.67 24.6
March 2.76 : 32.5
April 2.69 . 43,6
Mayv 2.89 54.9
June 2.89 64.8
July 2.90 70.4
August 3.24 ' 68.9
September 3.08 ‘ 62.5
October 3.05 51.6
November 3.32 4 40.0
December 3.28 ' 29.6
Total 35.87
Mean Annual . ' 47.4

TARLE 3-2

MAXIMUM AND MINIMUM ANNUAL PRECIPITATION
FOR THE PERIOD JANUARY 1958 - DECEMBER 1987+

BUFFALO AIRPORT WEATHER STATION

Maximum: 53.55 (inches) 1977
Minimum: 28.55 (inches) 1962

* National Oceanic and Atmospheric Administration
National Climatic Data Center -

' 1115-03-1/R68




[t should be recognized that precipitation and temperature vary
considerably from year to year, as shown by the range in annual
precipitation presented in Table 3-2. Therefore, no single set of
values is representative of year to year conditions in the Buffalo Area.
Table 3-3 presents rainfall f'reque‘nc_v for a duration of 24 hours and
return periods of 1, 10, 25 and 100 years. These values were interpo-
lated from the appropriate maps presented in Technical Paper No. 40,
Rainfall Frequency Atlas of the United States.
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TABLE 3-3
. BUFFALO COLOR CORPORATION
CITY OF BUFFALO

RAINFALL FREQUENCY FOR DURATION OF 24 HOURS

(Years)

1
10
25

100

Source: Technical Paper No. 40
Rainfall Frequency Atlas of the United States

1115-03-1/R68

Precipitation
{Inches)

2.08
3.56
4.05
4,78
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4.0 GEOLOGY AND HYDROGEOLOGY
4.1 INVESTIGATIVE METHODOLOGY

- The geologic and hydrogeologic field investigations for the Buffalo
Color Corporation Remedial Investigation (RI) at the Area "D" site were
conducted from May through November, 1988. The field investigations
involved the following tasks: '

a geophysical survey (EM Terrain Conductivity);
- drilling and sampling of seven (7) deep test borings;

- installation of four (4) piezometers and 13 monitoring wells
within shallow and deep water bearing zones;

- development of all newly-installed gqround water monitoring
wells and piezometers as well as existing monitoring wells;

- 1in-situ hydraulic conductivity testing of all wells and newly-
installed piezometers;

. - measurement of ground water and river water levels; and

- sampling of ground water, surface water, river sediment, and
surficial soil. .

The various tasks are briefly described in the following sections.

4.1.1 Geophysical Survey
An electromagnetic (EM) terrain conductivity survey was performed at
the site using a Geonics EM 34-3 terrain conductivity meter with a
10-meter antenna spacing configuration as described in the Work Plan.
Approximjigly 400 readings were recorded at 10-meter intervals on 50-foot
spaced Qrid lines. The conductivity results are presented in Appen-
dix C.1 and summarized in Section 4.3.1.1. A
~The Area "D" site is underlain by metallic objects and traversed by
power transmission lines, both of which cause electrical intgrference
thereby distorting background conductivity values. In order to establish
representative regional background, conductivity readings were taken in
South Park in South Buffale, located approximately two miles south of the

1115-03-1 4l
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site. Background readings ranged from 22-26 mmhos/meter. Readings
recorded at the Area "D" site ranged from 22 to 300 mmhos/meter.

4,1.2 Test Borings

Borehole drilling, backfilling, and subsurface soil logging proce-
dures were conducted in conformance with the Work Plan., Of the seven (7)
deep test borings which were to have been advanced to bedrock as identi-

- fied in the Work Plan, only two (2) were actually advanced to the over-

burden/bedrock interface. The remaining five (5) boreholes were ter-

minated in the upper two feet of the clay-rich confining layer. This .

field-based decision was determined to be necessary in order to prevent
the possibility of contaminating units below the shallow water bearing

zone. The criteria used to determine whether a borehole should be

terminated at a shallower depth (i.e., in the confining layer) was based
on the presence of odor, sheen, or visible evidence of contamination.

Boreholes with apparent organic contamination are indicated on the

borehole logs in Appendix C.2. Boreholes advanced to rock were: B-3-88
and B-5-88. Boreholes terminated in the confining layer included:
8-1-88, B-2-88, B-4-88, B-6-88, and B-7-88. Borehole locations are shown
in Figure 4-1, ‘ ' '

4.1.3 Monitoring Well and Piezometer Installation

The locations of monitoring well installation MW-1-88 through
MW-13-88 and piezometer installation PZ-1-88 through PZ-4-88, as well as
existing monitoring wells, W-6 through W-9 and W-12 through W-15, are
shown in Figure 4-1. Existing Well 6 had been damaged during previous
construction activities at the site and was replaced with Well 6R. With
the exception of MW-7-88, monitoring wells MW-1-88 through MW-10-88 and
piezometers PZ-1-88 through PZ-4-88 were installed in accordance with the
Work Plan,

A distinct odor and heavy sheen was observed in the shallow sub-
surface during the drilling of monitoring well MW-7-88. In .order to
reduce the risk of downhole contamination, a permanent 35-foot long,
8-5/8" diameter black steel casing was grouted into place approximately

six (6) feet into the confining layer (see Appendix C.3). After allowing

1115-03-1 4.2
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the grout to set for 24 hours, the boring was advanced through the casing
and the confining layer to the overburden/bedrock interface. Monitoring
well installation proceeded in accordance with the Work Plan.

To supplement existing analytical, geologic, and hydrogeologic data
on the shallow water bearing zone, the screened intervals of monitoring
wells MW-11-88 through MW-13-88 were installed in the glaciofluvial sand
and gravel which underlies the fill. Well installation procedures for
these wells were in compliance with the Work Plan.

A summary of monitoring well and piezometer elevations and screened
intervals is presented in Table 4-1. Borehole logs and well construction
details for all newly-installed monitoring weils, piezometers, and
existing monitoring wells are presented in Appendix C.2 and Appendix c.4,
respectively,

4.1.4 Monitoring Well/Piezometer Development

Development of monitoring wells and piezometers was continued until
discharge water turbidity values were less than 50 NTU or until at least
10 to 20 well volumes were removed and no visual improvement in turbidity
values was observed. Methods included bailing, gentle surging with a
bailer and bailing, and slow pumping with a peristaitic or inertia pump.
Details of development procedures and a summary of monitoring well/-
piezometer development data are presented in Appendix C.5 and Table 4-2,
respectively.

4.1.5 Ground Water and River Level Monitoring

Water levels in all monitoring wells, piezometers and at two loca-
tions . along the Buffalo River (installed river staff gauges) were
measured as described in the Work Plan for both sampling rounds (June 16,
1988 and August 18, 1988) and on five additional occasions. The water
levels for these specific dates are presented in Table 4-3. These data
were used to: 1) establish hydraulic gradients; 2) establish arnund
water flow directions; and 3) provide a means of comparing ground water
elevation changes to river level fluctuations.

1115-03-1 4-3
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TABLE 4-1
BUFFALO COLOR CORPORATION
MONITORING WELL/PIEZQMETER ELEVATIONS AND SCREENED INTERVALS

GROUND TOP OF RISER SCREENED INTERVALS SCREENED
WELL NO. ELEVATION ELEVATION " BELOW CROUND SURFACE MATERIALS

MW~1-88 583.95 586.56 62.5 - 67.5 Tin

MW-2-88 586.82 589.98 11.0 - 16.0 Fin
MW-3-838 584.53 586.76 11.0 - 16.0 Alluvium
MW-4-88 586.09 588.35 13.0 - 18.0 Alluvium
MW-5-88 587.25 589.33 11.25 - 16.25 Alluvium

MW-6-88 587.33 589.38 1.0 - 16.0 Fi

MW-7-88 588.89 592.15 ' $9.5 - 64.5 ™M
MW-8-88 $86.32 588,77 11.8 - 16.8 Alluvium
MW-9-88 585.46 587,41 11.75 - 16.7% Alluvium
MW-10-88 585.49 587.63 11.5 - 16.5 Alluviun
MW-11-88 586.98 589.23 26.0 - 31.0 Alluvium
MW-12-88 585.48 587.38 18.5 - 23.5 Alluvium
MW-13-88 588.44 $87.24 : 18.5 - 23.% Alluvium
‘pZ-1-88 583.91 586.01 13.0 - 18.0 Alluvium
pZ-2-88 584.51 586.41 12.0 - 17.0 ANluvium
PZ-3-88 585.68 588.07 - 13.0 - 18,0 Alluvium
pPZ-4-88 $86.51 588.79 - 15.0 - 20.0 A Tuvium
Well-6R 587.00 ' 588.94 13.0 - 18.0 Alluvium
Well-7 586.13 588.41 15.0 - 20.0 Alluvium
*Well-8 585.64 587.91 15.0 - 20.0 : Alluvium
*Well-9 584,80 586.60 15.0 - 20.0 AlTuvium
*Walle12 © 588,29 586.4%0 13.0 - 18.0 , .Alluvium
*Well-13 584,23 586.13 13,0 - 18,0 Allyvium

*Well-14 587.41 588.67 15.0 - 20.0 Fit

23.5 Fin

*Well-15 591.21 " 593,69 18.5 -

NOTE: * Well installed 1982, 1983

1115-03-1/R68




TABLE &-2
BUFFALO COLOR CORPORAT ION )
Z
‘ FIELD DEVELOPMENT DATA
FROM 6/9/88 to 6/23/88 AND 11/15/88 to 11/16/88
o SPECIFIC © VOLUME
STATIC WATER TENP. CONDUCTIVITY TURBIDITY FIELD REMOVED DEVELOP ING DATE OF
WELL NO. . LEVEL (fms)) pH (C) {umhos) (NTU) OBSERVAT1ONS (gals.) METHOD DEVELOPMENT
MW-1-86 573.81 12.10 14 8,000 100 brown fine sediment, 35 Bailing 6-14-88
no odor or layers
MW-2-88 573.88 6.79 14 3,000 ©o0-3* black, H2S odor, 80 - Bailing © 6-10-88
ofly film, no layers '
MW-3-88 572.9 6.60 13 1,620 k 63 some silty sediment, 75 Bailing 6-13-88
no layers, slight odor
MW-4-88 $72.95 6.60 14 . 4,600 90 moderate turbid, strong 35 - Bailing 6-22-88
mothball odor, HNU
reading 3 ppm, little
organic product
MW-5-88 572.98 6.50 12 2,350 r§) slightly turbid, 10 Bailing 6-9-88
’ no odors or layers :
MW-6-88 $72.98 7.30 17 1,550 S 3. slightly turbid, brown S5 - Bailing 6-10-88
sediment, no layers or
odors
; MW-7-88 572.90 10.62 16 630 0.5* very turbid, grey silt 65 Bailing ' 6-15-88
| and clay fines :
MW-8-88 573.27 6.67 13 1,600 4 - clear, slight odor, 8 Bailing 6-15-88

no layers

1115-03-1



TABLE 4-2 (Continued)

BUFFALO COLOR CORPORATION 5
Z
FIELD DEVELOPMENT DATA
FROM 6/9/88 to 6/23/88 AND 11/15/88 to 11/16/88
: SPECIFIC VOLUME
STATIC WATER TP, CONDUCTIVITY TURBIDITY FIELD REMOVED DEVELOP ING DATE OF
WELL NO. LEVEL (fmsl) pH {C}) {ushos ) {NTU) OBSERVAT IONS (gals.) METHOD DEVELOPMENT
MW-9-88 573.31 6.70 1 1) 5,200 - slight yellow tint 10 Bailing 6-14-86
no odor
NN-IO-OQ 573.18 4,78 16 4,740 12 slight yellow tint 6 Bailing 6-13-88
o no odor
Mw-11-88 572.30 6.46 10 3,500 Y100 slightly cloudy, 45 lnertia Pump 11-15-88
no odor or layers
N 7 ppa HNU
Me-12-88 572.40 6.54 n 6,980 1100 turbid, strong 1ns Inertia Pump 11-16-88
organic odor
Mi-13-88. 572.04 6.57 n 18,430 )100 very strong odor, 45 Bailing 11-15-88
. dk grn-blk silt and
‘ clay, HNU reading
50 ppa
Well 6R 577.89 8.7 15 2,860 0.9% black colﬁr, slight 55 Bailing 6-23-88
odor, no layers :
well 7 573.26 6.80 12 1,610 86 rust brown color, 55 Bailing 6-17-88

1115-03-1
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TABLE 4-2 (Continued)

BUFFALO COLOR CORPORATION 5
Z
FIELD DEVELOPMENT DATA
FROM 6/9/88 to 6/23/88 AND 11/15/88 to 11/16/88
SPECIFIC VOLUME
STATIC WATER TENP. CONDUCTIVITY TURBIDITY FIELD REMOVED DEVELOPING DATE OF
WELL NO, LEVEL (fms)) pH {C) {umhos) {NTU) ‘0BSERVAT IONS (gals.) METHOD DEVELOPMENT
Well 8 567.62 7.10 15 720 12 very strong kerosene S5 Bailing 6-21-88
’ odor, approx.6' NAPL,
HNU reading 13 ppm
well 9 572.90 6.95 " - 2,350 6% black color, slight L1 Bailing 6-16-868
' . sulfide odor
Well 12 572.50 6.15 n 1,750 90 blue color, no odors S5 Peristaltic 6-16-88
or layers, little Pump & Bailing
sediment
well 13 572.53 4.90 15 2,210 35 fine to gray sediment 55 Bailing 6-16-88
no odor or layers '
Well 14 573.12 6.84 17 1,750 S5 black w/ oily layer 55 Bailing 6-16-88
' on top, sulfide odor,
HNU reading 1 ppm
Well 15 S711.74 9.01 15 1,840 54 clear ground water, 6 Bailing 6-23-86
. . free floating product,. :
HNU reading 6 ppm
PZ-1-88 572.9 6.85 1% 1,820 35 slightly turbid, 15 Bailing 6-22-86
no odor or layers
PZ-2-88 572.91 5.50 " 2,000 - 7.5 slightly turbid, 30 Bailing 6-15-86

1115-03-1
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TABLE 4-2 (Continued)

BUFFALO COLOR CORPORATION =
Z
_ FIELD DEVELOPMENT DATA ;
1 FROM 6/9/88 to 6/23/88 AND 11/15/88 to 11/16/88
. _
SPECIFIC . VOLUNE :
STATIC WATER TENP.  CONDUCTIVITY  TURBIDITY FIELD REMOVED  DEVELOPING DATE OF
WELL NO.  LEVEL (fas))  pH (€) (ushos) (NTU) OBSERVAT 1ONS (gals.) METHOD DEVELOPHENT
P1-3-88 573.34 6.52 14 1,890 1100 turbid, black sediment, 45 Bailing _6-22-88
/ ‘ ) slight odor, no layers
PI-4-88 S74.1 7.15 13 1,750 33 slightly turbid, 35 Bailing 6-23-88

no odor or layers

* - NIU reading suspect due to absorption of light from black or grey color of sample.
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TABLE 4-3

BUFFALO COLOR CORPORATION

CROUND WATER AND SURFACE WATER ELEVAT!ONS

WELL NO. 06/22/88 07/01/88 07/05/88 07/07/88 .  07/19/88 07/22/88 08/16/88
" MW-1-88 571.81 572.11 572.46 572.51 572.66 572.66 572.91
MW-2-88 573.73 573.63 573.58 573.53 573.46 573.43 573.25
MW-3-88 573.01 572.81 572.61 572.71 . 572.69 572.56 572.46
MW-4-88 572.95 573.05 572.90 572.95 572.90 572.80 572.85
MW-5-88 572.78 572.73 572.63 572.58 572.58 572.48 572.83°
MW-6-88 572.88 572.78 572.63 572.63 572.68 572.53 572.68
MW-7-88 572.90 572.30 572.75 572.80 572.85 572.80 572.85
MW-8-88 572.97 573.07 572.87 572.97 572.97 572.82 573.02
MW-9-88 573.31 573.43 573.11 573.21 573.06 573.01 573.01
MW-10-88 573.13 572.93 572.83 572.83 572.83 572.56 572.83
Well 6R 577.89 577.79 577.59 577.54 577.07 577.04 576.39
Well 7 572.86 572.96 572.76 573.39 572.83 572.76 572.91
well 8 573.37% 573.11% 573.81% 573.91% 573.81# 573.71% 573.51*
Well 9 572.90 572.75 $72.50 572.65 572.65 572.60 -§72.50
Well 12 572.90 572.60 572.35 572.60 572.50 572.60 572.70
Well 13 572.83 572.58 572.38 572.53 $72.51 572.63 572.68
well 14 572.97 572.82 572.67 572.67 572.57 572,47 572.37
Well 15 571.78 572.7% 572.59 572.54 572.49 572.44 572.39
PZ-1-88 572.91 572.71 572.56 572.66 572.64 572.71 $72.76
PZ-2-88 573.26 573.08 572.88 572.9% 572.89 572.89 572.84
PZ-3-88 573.38 573.22 573.12 $73.00 573.17 573.08 573.17
PZ-4-88 578.10 575.04 573.94 573.89 573.78 573.69 573.7%
UPSTREAM GAUGE NA 572.64 572.51 572.64 572.51 572.39 572.66
DOWNSTREAM GAUCE NA 572.53 572.40 572.36 572.56 572.23 572.78

* Elevation of 1ight NAPL
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4.1.6 In-Situ Hydraulic Conductivity Testing
In-situ hydraulic conductivity testing was conducted on newly-
installed wells, piezometers, and existing monitoring wells, Rising head

tests were conducted on all wells and piezometers with the exception of )
W-8, which contained a large volume of'light NAPL (free-product). For
unconfined conditions where the screens straddled the water table,
rising-head data were analvzed by the method described in Bouwer and Rice
(1976). Where the screened interval was fully saturated, 'rising-head
data were analyzed by the method described by Hvorslev (1951). Details
of the test procedures are presented in Appendix C.6. Test results are
discussed in Section 4.4.1, Hydrostratigraphy. Testing of Juells that
exhibit rapid recoveries was conducted using a pressure transducer and
data logger to obtain more accurate results. .

4.2 REGIONAL GEOLOGY AND HYDROGEOLOGY

4.2.1 Regional Geology

The surficial geology of the Buffalo area has been described by
Muller (1977). The surficial materials can be classified into three
units based upon depositional environments. These include Reécent
Alluvium, Lacustrine Sediments, and Glacial Deposits. The bedrock
geology of the area has been described by Buehler and Tesmer (1963) and
includes a thick succession of stratified Paleozoic sedimentary rocks
which form the northern flank of the Alleghany Basin.

Recent Ailuvium

The Recent Alluvium includes sand, silt, and gravel deposited along
modern river and stream courses. These deposits are thin and of limited
lateral extent. These sediments normally lie unconformably above the

underlying‘Lacdstrine Sediments or Glacial Deposits.

Lacustrine Sediments _
. The Lacustrine Sediments are comprised of silt, clay, and sand
deposits formed in predecessors of the existing lakes. The ancestral
lakes include, from youngest to oldest, Lake Tonawanda, Lake Iroquois,

1115-03-1 4-4
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Lake Warren, and Lake Whittlesev. At Buffalo, the surficial sediments
were formed in glacial Lake Warren and Lake Whittlesey. These deposits
are relatively thin and consist of laminated silt, fine-to-medium sand,

and clay. Remnant beach strands are commonly associated with the borders
of this unit.

Glacial Deposits
Sediments of glacial origin overlie bedrock in much of the Buffalo
area. An extensive ground moraine comprised of a thin silty clay to
sandy till occupies much of the area. The ground moraine is marked by
end moraines composed of materials of similar texture as well as sand and
. gravel deposits formed in ice-marginal positions or as outwash. The
Buffalo and Crystal Beach end moraines border the Buffalo area to the
.north and south, -respectively. In general, the Glacial Deposits are thin
and lie unconformably atop Paleozoic bedrock.

Bedrock

The bedrock stratigraphic succession beneath Buffalo consists of
rock ranging in age from Middle Devonian to Upper Silurian. The Pale-
0zoic strata dip toward the southeast at a slope of approximately 40 feet

per mile. Bedrock exposure is controlled by glacial and lacustrine
erosion,

4.2.2 Regional Hydrogeology _

As will be discussed in Section 4.4, ground water is not extensively
utilized in the Buffalo area due to the low water-bearing characteristics
in the overburden and the generally poor water duality in the bedrock.

Recharge to the overburden is principally through infiltration of
precipitation, however, much of the overburden contains a high fine grain
content and is, therefore, relatively impermeable. The regional direc-
tion of ground water flow is to the west and northwest toward Lake Erie,
with local variations in ground water flow directions due to the influ-
ences of topography, land use, and drainage. On a regional scale, the
Glaciolacustrine Deposits and the Glacial Till are considered an
aquitard, thus retarding the downward migration of ground water.

1115-03-1 4-5
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" 4.3 SITE GEOLOGY

The current and historic investigations at the "D" Area Site have
provided an extensive data base of geologic information. In general, the
site is underlain by five stratigraphic units. These are: Waste/Fill,
Alluvium, Glaciolacustrine Deposits, Glacial Till, and Bedrock. The
Regional and Site Stratigraphy are correlated in Table 4-4., The detailed
descriptions of the stratigraphic units are derived from the well logs
and are presented in the following sections.

Table 4-5 summarizes the stratigraphic data base obtained from the
various well and borehole installations at the site. The table presents
sufvey data, depth and elevation of each stratigraphic unit encountergd,
and a summary of the stratigraphic unit thicknesses.

Cross sections of the site stratigraphy are located in Figure 4-2
and the profiles presented in Figures 4-3 through 4-7.

4.3.1 FiN Layer A
The uppermost stratigraphic unit consists of fill material deposited

in conjunction with the landfilling activities described in Section 2.0.
The fill typically consists of mixtures of gravel, sand, silt, and clay,
as well as demolition debris, cinders, ferrous wastes, chemical wastes,
and other foreign materials which were placed directly on top of existing
undisturbed soils (see Section 4.3.1.1). Moisture conditions within the
fi1l vary from dry to saturated. - |

The thickness of the fill varies across the site from 2.0 (MW-1-88)

to 24.0 (Well-15) feet and averages 9.0 feet (as shown on Figure 4-8,

Isopach of Fil11). The thickest fill is located beneath the two lagoons
in the northeast corner of the site. Two other areas of thick fill
include the northwest corner, which is associated with the installation
of underground utilities, and the southwest corner, which is a topo-
graphic high,

4.3.1.1 Geophysical Survey Results
An electromagnetic (EM) terrain conductivity survey was performed in
order to locate anomalous areas of high conductance within the fill

1115-03-1 ' 4-6
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' TABLE 4-4
: REMEDIAL INVESTIGATION AT THE
' BUFFALO COLOR CORPORATION AREA "D"
. REGIONAL AND SITE STRATIGRAPHY SUMMARY TARLE
UNIT AGES REGIONAL UNITS SITE UNITS
| l Recent Waste/Fill
) Recent Alluvium AlTuvium
' Wisconsinan Lacustrine Sediments Glaciolacustrine
Deposits
. Glacial Deposits Glacial Til]
l Middle Devonian Hamilton Group
‘ Onondaga Limestone Onondaga Limestone
" Upper Silurian Akron Dolostone
Bertie Formation
s Cammillus Shale
|
' 1115-03-1




TABLE §-5
REMEDIAL INVESTIGATION AT THE
BUFFALO COLOR CORPORATION AREA "D

STRATIGRAPHIC SUMMARY TABLE

ELEV.OF

INYI

28.67

'DEPTH TO  ELEV. OF DEPTH TO ELEV.OF DEPTH 10 ELEV.OF OEPTH T0 ELEV.OF  DEPTH 10 THICKNESS OF
ELL # ELEV.  ALLUVIUM  ALLUVIUM  CLAY CLAY T TILL  BEDROCK  BEDROCK BOTTOM  BOTTOM  FILL  ALLUVIUM  CLAY TiLL
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)

™-1-88  583.95 2.00 581.95 23.50  560.45 52.33 531.62 68.50  515.45 68.54 515.41 2.00  21.50 28.83  16.17
W-2-88  586.82 15.83 570.99 - - - - - - 16.00 570.82 15.83 - - -
™-3-88  584-53 8.42 576.11 - - - - - - 18.00 566.53 8.42 - - -
W-4-88  586.09 6.00 580.09 . - - - - - - 20.00 566.09 6.00 - . -
M-5-88  587.25 8.00 579.25 - - - - - - 18.00 569.25 8.00 - - -
W-6-88  587.33  118.00  )569.33 - - - - - - 18.00 569.33  118.00 - - -
m™-7-88 588,89 20.42 568.47 28.83 560.06  56.00  532.89 64.50 524.39 64.56 524.31 20.42 8.41 2717 8.50
w-8-88  586.32 10.50 575.82 - - - - - - 18.00 $68.32 10.50 - - -
™-9-88  585.46 10.42 575.04 - - - - - - 18.00  567.46 10.42 - - -
w-10-88  585.49 4.42 581.07 - - - - - - 18.00 567.49 4.42 - - -
M-11-88 586.98  (18.00 (568,98 32.00  554.98 - - - - 34,00  552.98  (18.00 - - -
M-12-88 585.48 - (18.00  (567.48 22.25 563.23 - - - - 24.00 561.48  (18.00 - - -
M-13-88  S85.44  (18.00  (567.4%4 22.58 562.86 - - - - 24.00 561.44  (18.00 - - -
12-1-86  583.91 6.00 577.91 - - - - - - 18.00 565.91 6.00 - - -
i7-2-88  584.51 4,42 580.09 - - - - - - 17.00 567.51 4.42 - - -
2-3-88  585.68 10.00 575.68 - - - - - - 18.00 567.68 10.00 - -

2-4-88  586.51 2.00 584,51 - - - - - - 20.00 566.51 2.00 - - -
i-1-88 585.63 6.00 579.63 24.00 561.63 - - - - 26.00 559.63 6.00 18.00 - -
1-2-88 586.24 7.00  579.24 26.25 559.99 - - - - 28.00  558.2% 7.00  19.25 - -
i-3-88 586.02 8.00 578.02 25.00 561.02 52.50 533.52 65.00  521.02 65.08 520.9% 8.00 17.00 27.50  12.50
1-4-88 585.33 6.08 $79.25 24.00  561.33 - - - - 26.00 559.33 6.08 17.92 . - ;
1-5-88 585.99 6.00 579.99 23.33 562.66  51.33 534.66 62.00  523.99 62.58 523.41 6.00 17.33 26.00  10.67
1-6-88 $85.92 6.7 579.17 25.33 560.59 - - - - 26.00 559.92 6.75  18.58 - -
1-7-88 586.58  _ 6.67 579.91 557.91 - - - - 30.00 556.58 6.67  22.00 - -



TABLE 4-5 (Continued) 5

© REMEDIAL INVESTIGATION AT THE Z

BUFFALO COLOR CORPORATION AREA "D m

by ' STRATICRAPH IC SUMMARY TABLE
_DEPTH TO  ELEV. OF DEPTH TO ELEV.OF DEPTH TO  ELEV.OF DEPTH TO ELEV.OF OEPTH T0  ELEV.OF THICKNESS OF

VELL #  ELEV.  ALLUVIUM  ALLUVIUN  CLAY CLAY TILL TILL  BEDROCK  BEDROCK BOTTOM  BOTTOM  FILL ALLUVIUN  CLAY m
(ft) (ft) (ft) (ft) (Ft) (ft) (ft) (ft) (f1)
vell-6R  587.00 14.00  573.00 - - - - - - 18.00  569.00 14.00 - - -
vell-7 586.13 7.00  579.13 - - - - - - 20.00 566.13 7.00 - - -
vell-8 585.64 2.50  582.1% - - - - - - 20.00  565.64 2.50. - - -
vell-9 584.80 10.00  -574.80 - - - - - - 20.00 - ° 564.80 10.00 - - -
vell-12  584.29 7.00  577.29 - - - - - - 18.00  566.29 7.00 - - -
Yell-13 584,23 8.00 576.23 - - - - - - 18.00 566.23 8.00 - - -
vell-14  567.41  120.00  )567.A} - - - - - - 20.00  S67.81  120.00 - - ;

vell-15 591.21 124.00 1567. 21 - - - - - - 24,00 567.21 124,00 - - .- -



LEGEND

® — TEST BORING (8), MONITORING WELL (MW, W), OR PIEIOMETER (PZ)

[(438] — iocavion of DEMOLISHED BUILDING 448

A—— A" — CROSS SECTION A-A' LOCATION

FIGURE 42

BUFFALO COLOR CORPORATION
BUFFALO, NEW YORK
AREA "D REMEDIAL INVESTIGATION

CROSS-SECTION LOCATIONS



*

FIGURE 4 3

GLACIOLACUSTRINE : &

LEGEND
ALLUMUM : Al

o
I~

-

-88 )

16

SHALLOW ( UNCONFINED ) GROUND WATER ELEVATION

8
:
z
2
g
o
J
2
S
g
=

SCREENED INTERVAL
BACKFILL OR SAND BOOT

GLACIAL TILL : Gt
BEDROCK : Lms

( COMPLETION DATE )
UTHOLOGIC CONTACT

(8-

_v_

(aSW) 1334 NI NOLVA3T3
g E 4

IR KT R XA/
e
BCRRRKS
PXRRRAK
(LR
1 %020 2000 202058
12 90%6%%0 20 2020,

[ EREKLE
FHHHIEE 0,000 90% % %0,

: 083
0200202029
CRRRKE

0
7.9,9,0.9.9.9.
P,

¥w-3-88
(5-88)

(2
%,
SRR

-
(£

&
KRS
LRIRRKN
RERIRRRS

000080
000000,
XA

g 3 - 3
(1SK) 1334 NI NOUVA3N3

OEEP ( CONFINED ) GROUND WATER ELEVATION ( 8-16-88 )

L4

—!,
——
—— . —— e—

NAPL SURFACE ELEVATION

SECTION B8-8'

INFERRED

(SW) 1334 Nt NOUYA3

BUFFALO COLOR CORPORATION

BUFFALO , NEW YORK ).
AREA “D° REMEDIAL INVESTIGATIO

HYDROGEOLOGIC CROSS SECT
ALONG LINE B-8', D-""

IS

LAZANSS

Lms

SECTION D-D

(YSH) 1334 NI NOUYAIT3

410

o

SCALE ;: HORIZ 1°=200° , VERT. 1"



-

ELEVATION IN FEET (MSL)

nm

0w

Wo-2-08
(5-48)

POSITION
PROJECTED
WELL 9

2

¥e-3-85

FIGURE 4-5

N

(1]

we-5-08 e—-aa
(s—e8) (3-o8)

Cannd

a

X

=

m—

w

(g

z

z

Q

=

<

>

“

[w]
30 130
o 540
530 o 130

LEGEND

fiL
ALLUVUM : Al
GLACIOLACUSTRINE : G

GLACIAL TILL = Gt
BEDROCK : Lms

MONITORING WELL/PIEZOMETER NUMBER
( COMPLETION DATE )

UTHOLOGIC CONTACY
SCREENED INTERVAL
BACKFILL OR SAND B0OOT

SHALLOW ( UNCONFINED ) CROUND WATER ELEVATION
( 8-16-88 )

DEEP ( CONFINED ) GROUND WATER ELEVATION ( 8-16-88 )

NAPL SURFACE ELEVATION

INFERRED

SECTION E—€ '

BUFFALO COLOR CORPORATION
BUFFALO , NEW YORK
AREA “D° REMEDIAL INVESTIGATION

' HYDROGEOLOGIC CROSS SEC*

ALONG UINE E-E'
SCALE - HORIZ 1°=200" . VERT. 1°=27



FIGURE 4--
BUFFALO , NEW YORK
AREA “U" REMEDIAL INVESTIGATION

HYDROGEOLOGIC CROSS SECTH
ALONG LINE F—F

, SCALE : HORIZ 1°=200" . VERT. 1°=20°

MADNC 447

BUFFALO COLOR CORPORATION

202020202000,
ﬁwwwwww"““““"““““““““.
: 9.0.0.9.9,

HH 2020 203900.90%:

| e D N
R Sedetedol0 0%
HH o R0T0t0200050%
HlodeS03030%020
HE 0203030 00000
SHHHIHE %% % %0 % %%
N HHRHERL V.. $.9.9. 9. ¥
THHEEHEEE 0202000000900,
SRR 0009000%% %%
THEHHEEH 0% 020005020 IECHL WS
._.“.”....“.”.“.”” ‘.."
............... POXXXRRKKA
FHEHIHE 90909 % % %%
BEREHI €.9.9:9.9,.0.0,
L it p%e%0%0%0%0%0%
— BN DSOS
THEHIHHI Sobo%0%0 2030004
0020020200024
2020202020202
HE 002020000050
HH 40020t 2020202
HH Y0le20002000%0
THEEHI o 2o %0 30002000%0
M SIS WHOOOA%WOA

»-e-68
(o—a0)

X
5
%
%
%
&S
N\ /777 4

.......
.......

@

.......
et
.......

02020,

SHALLOW ( UNCONFINED ) GROUND WATER ELEVATION
OEEP ( CONFINED ) GROUND WATER ELEVATION ( 8-16-88 )

( 8-16-88 )

NAPL SURFACE ELEVATION

INFERRED

v A
-y
. A

‘SECTION F—F’

5 s

ERXKK

‘D 9,90.0.0.0.

..f&&&&&&%&

S 0.0.0.9.0.9.9.9
S R0 0.9.0.9.9:%
20 200000 00000
...... 0. 0.0.0.9.90.0.¢
gaxﬁwﬁﬁﬁxwwﬁ
BARRRRRN

Y 9090 %2000 01
0 %0% %

WMONITORING WELL/PEZOMETER NUMBER

LEGEND
ALLUVIUM : Al
GLACIOLACUSTRINE : G
GLACAL L : Gt
BEDROCK : Lms

- { COMPLETION DATE )
UTHOLOGIC CONTACT
SCREENED INTERVAL
BACKFILL OR SAND BoOT |

N mmmwoooo
m%;wﬁmmmmmmmm
HH 0200050 0200020 | |
T 9090 %0% %0 % % % (1SW) 1334 NI NOUVAI3
] 90 9% % %% % % s g % &, &8 % & 3 & &
eleliiiina "’0’ ”.’”’ w3 Y T MMMIMMIMMN
SIS 00,9 9.9:9:9:% z SHHHHEEAD 9.9.9:%!
BT HEHHHHIHY 0 0. 0%
HHHIHHE %020 029 900 I 2010205000
s 3 0.0.0.9:9.9.9.9. s i BHIN 00,029,044
claleliiiiie ”’ ”‘ ) : "."..”””
....... 111 XSRS
H 0000000 00 R THE 90,0900
e R XX XX
TR S 0e 009 %0
RERERE] | T 9.0,0.0,
ST I 920.96%%,
S v e OO XX
SHHIIHIEH) 20 %2070 9200 ” HH %0 %000 20005
SRR a2 % 0.9.9.9.9, L

P1-2-88
(6-48)

L
B
R
]

BURDNG 432

30

A

......

1
rL-1-88
(e-88)

02020500008,
0200000
XX
929 4

ORRHXHXN
....... QKK IXX)

Hw-1-48

(5-88)
A

o« .
o,

TN 90905 2000,

NN AVAVAVAVAVAVA)

3NN HOLYA

st

(1SK) 1334 NI NOUVAT3




INIT HOLVA

R ERER /N “""“.
D 9.9 9
000

9.9,
SHHN 9.9.9.0.9,
SHEH0.9.9.0.9.9,
HHH 0.9.9.0.9.
S Ko deteteseds

FIGURE 4-7
Y

00@%&&
auAWm“mmmmW
3w3§3§§§3‘
T @, d
B 0 %%0 00 0 0 0
9050700020024
HH o odev0s0c0soel
11207070 00008

A

\/

—
TIILKITIKS
QLHRRLRRRA

0202050,
RS
1902020700200
.sfaxwwﬁpxwoﬂ

S

%

J e’ ”.‘A

N i e % %% %% %0 2
//ﬁw 0% %% 00X

VRS
11111 LS00
%

sa
)

AHHH 2000,
///a%w£&§dlu€.
1111111000500 ARH
. etelete .”."0”"”"

9.90.9.9.9.9,
9. 000000}.

i1

(n-e8)

.....

—— 1 oa&w

e TR e te e e dede
THTHEIN 9090 % % %% %0 %
wﬁmﬁm%%%%%%%“
mﬁﬂﬁmﬁﬁﬁﬁﬁﬁﬂA

Tririritatets -.”".’.””’

Wv%%. &
\

wo-9-88 wo-12-48

,

RRX
20202020 %% 2%
HEH 907600 0.0 0. 0.6
HEHH 90%0% %% % %%
: %%%%%%%%_
, : : : : “ m ” V’“.“’“’“’“’“.“’“
]
1 RORRRRS
_..-.. ... . . . H ¢ -"““"““"“““““”“““
RIS 100%0.50.0.0.200

(5-83)
4

EHHHE 209020003020 2050,
R
ISR (etetetede o0

Ne-1-48
n-a)

-y
o

.
.....
........

KL

RRRHXHHN
1 a0 %

%%..%
00000§3n
s
LRRKKS

0 0308

mmmmvﬂwﬂﬂoofoo X
ISR
m"mwn&nunnn"n&"..

5 “ﬁﬂﬁrHMW&&&&MI
wH \t..l .“C.Qv““““"“”.
HTG00909058

HHHE I 0% %% %
11 ERSIIRIIRKS
0000000000203
EH 9202020 0302920
1 HRSOIRICRIS
2000002020202
0030000000000,
B 0200000000800%%,

&S
&
i 02070206
020 20200000000
HE TN 90905 %2000,

i G

1 BRI XK
] 90030 00000059
1 BCICRRRARX

: T IRAANANN NN

&&&&&&%&

* M N ““““““““’“““".‘
HE 02000303020

A

.

EE)

et

. LI |

......
......

I

SECTION G-G'

GL &W AR

g 8 3 2 3 8 3 3

(1SW) 1334 NI NOILYATI3

5 5
g 2 -
i
xi2 5%
mumwm
8r 53
& 38
=
o o
;
g I
q 3
: £
: &8
P
s 2 g
38k
HEN
|
KL
|
i
:
. ﬁ m m @«
BEEE RN :
2 : 3 75 Bg § ¢
m 2 3 3 m 8 mm m : m
S ..
Y080 =
|
(1SW) 1334 NI NOILYA33
L8 & % & % 8§ 8§ 4 &8
I NN\ eSee T
NN _
ik R
B
_w

3NIT HOLVYA

~

CrEATIAL



iB S

ELEVATION IN FEET (MSL)

ELEVATION IN FEET (MSL)

E
ELEVATION IN FEET (MSL)

1a 0O

7
’ .:. ‘AY/ ,' B L LT LE T LA TN
R b

-
...........................
.....................................

TR KX AKXRRAANS T HK IR R AKX ANAXNAA XK AN
R RIRREIRLIEIELIERRIRRANHK
B 190% %% %0202 0 % %0 0 20 0 20 2000 RS
e [GOGRR K REIREREIRIRRERERERLAK

R R
5 &

< 0‘0.
00’ <

@

5

5

SRS SRS

030020702000 20 %0 %0 0 020 020

S ERERRRELRERELRERRIRERRIIKIKIRKAARR
ORRRREREREERERRIRIRELIRIIARARRAAR KD
R R RIS
R R R RIRIKIIRK

Gt ?

0’0’0’0’0.0’0.0’0

S5 1%

XN )

%

OO
O

¢X

Q

---------------------------------------------------------
......................................................................... .

ZXLSLIRLR R KRR
RRIRERIXRRR

o

@,
S
O

0.0
O

-----

XXX
e

e
0000
o
6’:’0
&

9.9.9.0.0.0.

..............

--------------------------

XSORKKS
o d0 %0 %%
0000,
S
é%”%z
QR
ol
XX
96%070%%%%

/

R
3RS
ool
oo %
oo %%
‘%@%ﬂ
0.0.0.0.

A

»

SECTION C-C'

ELEVATION W FEET (NSU)

wo-8-3

G-
i

T

—y__

%

e —mu—  (NFERRED -

o Za e e mad mde o s

FIGURE 4-3
LEGEND

1788
AUUWUM : A
GLACIOLACUSTRINE : G

TGLACIAL TIL : Gt
BEDROCK : Lms

MONITORING WELL/PIEZOMETER NUMBER
_( COMPLETION DATE )

LITHOLOGIC CONTACT
SCREENED INTERVAL
BACKFILL OR SAND BOOT

SHALLOW ( UNCONFINED ) GROUND WATER ELEVATION
( 8-16-88 )

DEEP ( CONFINED ) GROUND WATER ELEVATION ( 8-16-88 )

NAPL SURFACE ELEVATION

BUFFALO COLOR CORPORATION
BUFFALO , NEW YORK
AREA “D” REMEDIAL INVESTIGATION

HYDROGEOLOGIC CROSS SECT
ALONG UNE A-A', c-C'
SCALE : HORIZ 1°=200" , VERT. 17=2T

.




FIGURE 4.8
LEGEND
| e — TEST BORING (B), MONITORING WELL (MW, W), OR PIEZOMETER (P2)
‘ —  LOCATION OF DEMOLISHED BUILDING 448 '
. ~—12 — ISOPACH CONTOUR ‘ ‘

CONTOUR INTERVAL IS 2 FEET

R 4
%-s-as,"
/o
-~ < ‘
h\ ‘
BUFFALO COLOR CORPORATION ’

BUFFALO, NEW YORX
AREA “D REMEDIAL INVESTIGATION

FiLL ISOPACH

Al & Y



“piie™

material at the site. Typically, high values of electrical conductance
imply the existence of conductive materials in the fill,

Figure 4-9 shows the computer-generated conductivity contours
derived from the survey. Several highly conductive anomalies are ob-
served at the site. The linear anomaly labelled "A" may be caused by a
former underground troiley which was reported to have operated along the
traverse. Another linear feature ("B") could be due to railroad spurs.
The high magnitude of readings along each of these features indicates
buried metallic objects. '

Another area of elevated conductivity values is in the vicinity of
the lagoons ("C"), where ferrous wastes were deposited. Anomaly "D" may
be caused by metallic objects or materials buried in conjunction with
operations at the former Incineration Building. Additional isoléted
high-magnitude va]ue§ primarily coincide with former rail spurs, for
examplie, anomaly "E" occurs in an area where a rail spur is partiaT1y
visible. o

4,.3.2 Alluvium .

The Waste/Fill material is underlain by Alluvium which was laid down
by the Buffalo River. This unit qenerally consists of black to gray
silty sand with a trace of clay, however, grain-size textural variations
to gravelly sand or sandy silt are recognized. In general, a coarsening
downward sequence is present. Two sub-units of the alluvium are observed
at the site: a black, brown, and red-brown clayey silt and very fine
sand unit; and a lower, generally thicker and more permeable gray sand
and gravel unit.' Moisture conditions within the alluvium vary from moist
to saturated. ' .

Stf@?tural contours of the top of the alluvium are presented on
Figure 4110. The upper surface of the alluvium generally slopes in three
directions. Sloping toward the northwest corner is due to trenching for
the installation of underground utilities. Sloping toward the southwest

~and northeast corners is due to erosion by the Buffalo River. The -
alluvium ranges in thickness up to 22.0 (B-7-88) feet and averages 17.8
feet.

1115-03-1 4-7
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4.3.3 Glaciolacustrine Neposits

The alluvial deposits are typically underlain by Glaciolacustrine

‘Deposits. (clay). This unit generally consists of gray and brown-gray

clayey silt and silty clay commonly varved with silt. The clay is highly
plastic, firm, and texturally homogeneous. The upper surface geﬁera11y
slopes north and northeast toQard the D.L.& W. Railroad embankment (see
Figure 4-11. The clay reaches a maximum thickness of 28.8 (MW-1-88) feet
on the southern -boundary of the site and averages 27.9 feet. Moisture
conditions within the lacustrine sediments are predominantly moist to
saturated. | |

4.3.4 Glacial Till

A thin layer of Glacial Till (till) mantles the bedrock surface
beneath the site. The till is a texturally homogeneous unit consisting
of gray, gray-brown, and brown sandy silt, with small percentages of clay
and gravel. A thin layer of limestone fragments (i.e. regolith) is
present between the till and the bedrock surface. The till reaches a
maximum thickness of 16.2 (MW-1-88) feet in the southeast portion of the
site and averages 12.0 feet. Moisture conditions within the till vary
from wet to saturated.

4.3.5 Bedrock

The bedrock was contacted at Mw-1-88, MwW-7-88, B-3-88, and B-5-88
(Table 4-5) after auger refusal. Therefore, only the upper few inches of
the bedrock were observed. The bedrock beneath the site consists of
hard, dark gray limestone of the Middle Devonian Onondaga Limestone
(Buehler and Tesmer, 1963).

4.4 SITE HYDROGEOLOGY

4,4.1 Hydrostratigraphic Units and Hydrogeologic Properties

Hydrostratigraphic units are sequences of geologic materials that
possess similar hydrogeologic properties including hydraulic conducti-
vity, storage, and porosity. The hydrostratigraphy of the Area "D" site,
as derived from an assessment of the hydraulic properties of the geologic

1115-03-1 4-8
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units described in Section 4.3 is illustrated in Table 4-6. The major
hydrostratigraphic units are:

1)  an unconfined, shallow water-bearing zone consisting of fill

material with an underlying layer of alluvial silt, sand, and
gravel;

2) a confining unit (aquitard) comprised of very low permeable
glaciolacustrine deposits and an underlying layer of glacial
till; and

3) a bedrock aquifer.

~ The shallow water-bearing zone, which underlies the entire site,
varies in saturated thickness from about 10.0 to 18.0 feet. Figure 4-12
shows this water-bearing zone in profile through the central portion of
the site along cross-section line E-E'. The unit maintains a relativé1y
constant thickness across most of the site. The unit thickness increases
near the northern boundary of Area "D". An isopach map of this unit is
presented in Figure 4-13.

The g]aciolacusfrine/ti]l aquitard appears to occur as a continuous
zone across all areas beneath the site. The aquitard thickness increases
to the south from about 35 feet at M-7-88 to about 45 feet at MW-1-88.
Confining laver isopachs are presented in Figure 4-14,

The bedrock aquifer which underiies the site at depth, dips to the
south from a high of 524.6 feet (MSL) at MW-7-88 to 515.5 feet (MSL) at
MW-1-88. The bedrock aquifer in this area is comprised of the Onondaga
Limestone, Akron Dolomite, and the Bertie Limestone and is approximatelv
140 to 160 feet thick (La Sala, 1968).

Hydraulic conductivity values for each well are presented in
Table 4-7. Hydraulic conductivities of the shallow water-bearing zone
range from 1.4x107° cm/sec at W-15 to 7.4x1072 cm/Sec at MW-11-88. The
hydraulic conductivity values obtained from wells screened in the lower
portion of the shallow water-bearing zone (viz. directly above the
confining layer) were higher than many values obtained from wells
screened in the upper portion of this zone. The higher hydraulic con-
ductivity values probably reflect the dbserved coarsening of grain size
from surface to depth through the zone. This coarsening is expected to
be associated with an increase in the permeability of the water-bearing

1115-03-1 4-9
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TABLE 4-6

CORRELATION OF GEOLOGIC AND HYDROGEOLOGIC UNITS

| . HYDROSTRATIGRAPHIC
GEOLOGIC UNIT UNIT
construction debris,
Fill Deposits industrial sludge,
sand and silt Shallow Unconfined
_ sandy silt - Water-Bearing Zone
Alluvial Deposits to
sand and gravel
Glaciolacustrine Silty Clay
Aquitard
Glacial Till Clay, silt, sand
and gravel
Bedrock Limestone Bedrock Aquifer

1115-03-1/R68
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TABLE 4-7
SUMMARY OF SATURATED ZONE CHARACTERISTICS

DEPTH' OF INTERVAL | : HYDRAULIC

20.0 Silty sand ' 1.79x10"

1115-03-1/R68

l |
' .
|
K
| WELL SCREENED MATERIAL SCREENED CONDUCTIVITY
l (ft) (cm/sec)
- FILL MATERIAL
. ' MW-2-88 11.0 - 16.0 Gravelly sandy fill 2.3x1072
: MW-6-88 11.0 - 16.0 Sandy silty fill Insufficient
. ' S water in well
Well 14 15.0 - 20.0 Mixed sludge, 4.13x1072
. sand and gravel fill o
Well 15 18.5 - 23.5 Mixed sludge, 1.42x10°°
silt Toam fill :
i -
| GEOMETRIC MEAN: 2.38x1073
' | UPPER ALLUVIUM DEPOSITS
| MW-3-88 " 11.0 - 16.0 Sand and gravel 1.58x1073
' MW-4-88 ©13.0 - 18.0 Silt and sand ~ 5.26x1074
' MW-5-88 | 11.3 - 16.3 Si1t loam 1.37x107%
MW-8-88 11.8 - 16.8 Fn-Med sand 3.52x10"3
l MW-9-88 11.8 - 16.8 Silty sand 2.40x10"3
- MW-10-88 11.5 - 16.5 Sandy 1oam " 2.97x1074
l PZ-1-88 . 13.0 - 18.0 Silty sand, 1.26x10"3
- little gravel .
l " Pz-2-88 12.0 - 17.0 Sandy 1oam | 6.42x10"%
| Pz-3-88 13.0 - 18.0 Silty sand 4.10x1074
' PZ-4-88 15.0 - 4
|
i
1
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TARLE 4-7 (Continued)
SUMMARY OF SATURATED ZONE CHARACTERISTICS
DEPTH OF INTERVAL HYDRAULIC
WELL SCREENED MATERIAL SCREENED CONDUCTIVITY

(ft) g (em/sec)
UPPER ALLUVIUM DEPOSITS (Continued)

NOTE: (1) Well not tested

1115-03-1/R68

GEOMETRIC MEAN = -

due to presence of light NAPL.

Well 6R 13.0 - 18.0 Silty sand .08x10™4
Well 8 15.0 - 20.0 Sandy loam (1)
Well 9 15.0 - 20.0 Clayey Silt w/ 5
sand and gravel .39x10°
Well 12 13.0 - 18.0 Sandy loam .11x1073
Well 13 13.0 - 18.0 Sandy 1oam .87x1073
GEOMETRIC MEAN <= .3ax1074
LOWER ALLUVIUM DEPOSITS
MW-11-88 26.0 - 31.0 Coarse sand .4x1072
and gravel
MW-12-88 18.5 - 23.5 Fine sand, .3
little gravel .9x10
MW-13-88 18.5 - 23.5 Fine, coarse sand .2x10'4
and gravel
GEOMETRIC MEAN = .4x1073
GLACIAL TILL
MW-1-88 ...  62.5 - 67.5 Sandy silt, trace .7x1078
) clay, some gravel
. MW-7-88 59.5 - 64.5 Clavey sandy silt, .3x107°
little gravel
.04x1073
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material. The geometric mean hydraulic conductivity fbr the entire
thickness of the shallow water-bearing zone is 2.1x10'3 ¢m/sec.

Measured hydraulic conductivities for the glacial till have a
geometric mean of 1.0x10"° cm/sec. None of the monitoring wells/
piezometers were screened in the glaciolacustrine unit, consequently, no
field-derived hydraulic bonductivity values are available for this unit,
A value of 3.5x10'7'cm/sec is given by Lappala (1978) for a silty clay.
Assuming this mean value for the hydraulic conductivity of the glacio-
lacustrine unit is reasonable, the mean hydraulic conductivity of the
glaciolacustrine/till aauitard is estimated to be 2x10'6'cm/sec.

Since none of the wells were completed in bedrock, a hydraulic
conductivity value for the bedrock aquifer beneath the site was not
obtained. LaSala (1968) has reported hydraulic conductivity values
ranging from 1.4x10'2 cm/sec to 1.2 cm/sec for the bedrock aquifer.

4.4.2 Ground Water Flow

4.4.2.1 Shallow Water-Bearing Zone

Shallow ground water flow conditions for July 7, 1988 and the
August 18, 1988 ground water sampling period are presented in
Figures 4-15 and 4-16, respectively. Ground water levels in the shallow
water-bearing zone are strongly influenced by the water level in the
Buffalo River. This hydfaulic relationship is discussed in Section 5.3.
Shallow ground water at the site generally discharges to the Buffalo
River with flow occurring in the direction of decreasing total hydraulic
head. The isopotential map for 07/07/88 represents near static hydrolo-
gic conditions at the site where water levels were recorded in the
monitoring wells/piezometers after a prolonged period of: virtually no
precipitation and fairly-constant barometric pressure. At this period in
time, normal river gradients were observed with the water level at the
upstream staff gauge being 0.25 feet higher than that of the downstream
staff gauge (see Figure 4-17). ,

The isopotential map for 08/16/88 represents a hydrologic dynamic
condition where some of the wells at the site were responding to a river
flow reversal where the water level at the downstream staff gauge was

1115-03-1 4-10
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higher than the river level at the upstream staff gauge (see

~ Figure 4-17). The response time of water level changes occurring in

wells located at different areas of the site is influenced by the hetero-
geneity of the shallow water-bearing zone. River flow reversal was
observed on one other monitoring occasion (07/19/88) during this studv.

A reversal of river flow direction is not uncommon for the lower
portion of the Buffalo River (per. comm. Army Corps of Engineers). These
flow reversals may be attributed to Lake Erie seiche conditions. Seiche
conditions are caused by winds, changes in barometric pressure, or any
other change that disturbs the level of the lake. Fluctuations of
several feet have been observed on Lake Erie at Buffalo (Harding, 1942)
increasing the head of the river level at the mouth (viz. 1/2-mile away)
ﬁhereby, causing flow reversal.

' Generally, ground water flow in the shallow water-bearing zone is
from the northern portion of Area "D", across the site, toward the
Buffalo River. Comﬁonents of flow also move radially from a topographic
high near the southwestern end of the peninsula in the vicinity of
MW-2-88 and the pit area.

Figure 4-12 presents a cross-section through the shallow water-’
bearing zone along the section line E-E. The hydraulic gradient across
the site as observed between PZ-4-88 and W-12 is 0.006 ft/ft. Hydraulic
gradients across other portions of Area "D" include: A

- 0.0018 ft/ft on the east site near the incinerator area;

- 0.0004 ft/ft at the weathering area;

- 0.0057 ft/ft at the southwest corner neaf MW-2-88;
- 0.0009 ft/ft on the west side near MW-6-88; and

- 0.0007 ft/ft at the iron oxide sludge lagoons.

The comparatively small calculated hydraulic gradients are attributed to
the very low surface relief,

4.4.2.2 Glaciolacustrine/Till Aquitard
Ground water levels obtained from wells screened in the glacial till
indicate that ground water movement occurs in this unit under semi-

1115-03-1 4-11
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confined conditions. The unit contains both a horizontal and upward
vertical flow component. The horizontal hydraulic gradient based on
measured water levels for deep wells MW-7-88 and MW-1-88 is 0.00004
ft/ft, with lateral flow occurring in a northerly direction. The upward
flow potential measured in these two wells is 0.46 ft and 0.23 ft,
respectively. Vertical leakance through the aquitard as caiculated for
monitoring wells MW-7-88 and MW-1-88 is 1.7x107°
8.0x10"10 cm/sec, respectively.

cm/sec and

4.4,2.3 Bedrock Aquifer
Based on the observed upward gradients across the confining unit,
the bedrock aquifer appears to be under confined artesian conditions.

4.4,3 Summary of Hydrogeologic Properties of the Major
Hydrostratigraphic Units
The physical hydrogeologic properties of the hvdrostratigraphic
units as determined by field testing and a review of available literature
are summarized in Table 4-8. Ground water flow characteristics, includ-

ing principal flow direction, hydraulic gradient, and average linear
velocity are also included in this table.

In summary, shallow ground water flow is primarily from the north
and flows directly to the Buffalo River. A component of shallow flow
moves radfally from a topographic high near MW-2-88, The average ground
water flow velocity in this zone is 1.4:(10'5 cm/sec. The shallow water-
bearing zone is underlain by a clay-rich confining layer (aquitard).
Flow in this unit is predom1nant1y upward at a rate of 1.2x10° -9 cm/sec.
Flow in the bedrock aqu1fer probably occurs under confined conditions
beneath the site. ’

4.4.4 Water Balance
A water balance was performed for the Area "D" site to partition

quantities of water which factor into the hydrologic recharge/discharge

1115-03-1 4-12



TABLE 4-8

SUMMARY OF HYDROGEOLOGY

. AVERAGE PHYSICAL PROPERTIES

INYI

AVERAGE GROUND WATER FLOW PROPERTIES

SATURATED HYDRAULIC PRINCIPAL HYDRAULIC AVG. SEEPACE
HYDROSTRATIGRAPHIC UNIT THICKNESS CONDUCTIVITY POROSITY FLOW DIRECTION GRADIENT VELOCITY
(ft) (cm/sec) (ft/ft) (cm/sec)
SHALLOW WATER-BEARING 20NE: : .
-3 1 Lat 1 to South .0019 . -
- Fi11/ANluvium Deposits 1.4 2.2x10 0.3'" ateral to sou 1.4x10-3
AQUITARD: _ -
- Glacliolacustrine/Till 40 1.2x10 Glacio- ) Upward and .00004 upward:
) lacustrine: 0.4 Lateral to North 1.2x10
’ (1)
Glacial Till: 0.2 latera!in
1.6x10
©
BEDROCK AQUIFER: (2) -2 (2)
- Limestone (140-160) 1.4x10 ~ - 1.2 Nearly zero Unknown Unknown Unknown
: porosity;
permeability

due to fracturing

NOTES: .
(1) Assumed value based on range of values from Freeze and Cherry, 1979.

(2) Range reported in Lappala, 1967,

1115-03-1/R68
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relationship. Recharge is defined as all water entering the site either
in the form of infiltration from precipitation falling on the site,
ground water inflow along the north-northwestern (upgradient) boundary of
the site, or upward leakance of ground water through the confining laver
(aquitard). Discharge, defined as all water leaving the site, includes
ground water discharge to the Buffalo River (downgradient). The average
annual water balance can be expressed mathematically as:
[ +U+ Qi = Q.+ aS

0
where:
[ = average annual infiltration (precipitation),
U = average annual upward leakance,
i - average annual ground water inflow,

Q, = average annual ground water outflow to Buffalo River,
~ and

aS = annual change in ground water storage.

It should be recognized that this water balance equation provides only a
general approximation of the hvdrologic budget. This approximation does,
however, provide an indication of the relative importance of the various
component parameters to the overall budget. Figure 4-18 is provided.as a
reference that schematically illustrates the following discussion of the
various component parameters.

4.4.4.1 Recharge
Infiltration - The Hydrologic Evaluation of Landfill Performance

(HELP) computer model developed by Schroeder et.al. (1984), was employed
to simu]aié the movement of precipitation (i.e. runoff, evapotranspira-
tion, and infiltration [percolation]) at the Area "D" site. The HELP
model uses climatologic and soil input data which is either specified by
the user or selected from default data bases stored within the model.
The sources of the input parameters used during the Area "D" simulation

(viz. for existing or open condition) are identified below.

1115-03-1 4-13
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Climatologic Data Source
A) Daily precipitation ' Weather observation station at the
Buffalo International Airport.
8) Monthly mean temperatures, . Model default data for Cleveland,
solar radiation values, Ohio.

leaf area indices, and
winter cover factors.

C) Soil characteristics. Combination of field-derived data
(hydraulic conductivity) and model
default data (porosity, field
capacity, wilting point, and evapora-
tion coefficient).

D) Design data Soil layer thickness and total
surface area of the site are AUTOCAD
(MP1) calculated.

For purposes of simulating actual field conditions, it was assumed
that the site consists of only one fill layer with a poorly vegetated
surface. Additional design and soil data inputs are summarized in
Table 4-9. '

The model outputs are presented in Appendix C.7. Average annual
precipitation for the five years of records (i.e. 1984 through 1988) is
40.76 inches. Of this amount about 20.28 inches annually (about 50% of
precipitation) infiltrates through the unsaturated fill to the water

‘table. Loss to evapotranspiration is 20.12 inches and to surface runoff

is 0.19 inches. About 13.54 inches of water was retained to replenish
soil moisture. A total infiltration input of 3,359 ft3/day was deter-
mined for the site (area of 725,538 ft?),

Upward Leakance - Upward leakance through the confining Tlayer
(glaciolaEﬁStrine/ti]] aquitard) was estimated using the average upward
seepage velocity from Section 4.4.3 (1.2x10'9 cm/sec or 3.4x10'6 ft/day)
and the area of the site. The calculated leakance for the site is
2.5 ft3/day.

1115-03-1 4-14
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TABLE 4-9
SUFFALO COLOR, CORPORATION
AREA "D"
SUMMARY OF DESICN AND SQIL DATA
FOR HELP MODEL - EXISTING OR OPEN CONDITIONS
PARAMETER VALUE

Total Surface Area of Area '"D" | © 725,538 ftz
Average U;saturated Fi11 Thickness V 7.2 ft
Hydraulic conductivity 7.2 ft/day (Z.leo-alcm/sec)
Porosity ) | _ 0.4100 vol/vol
Field Capacity / o 0.1680 vol/vol
Wilting Point 0.0580 vol/vol
Runoff Curve Number : 70.00
Evaporation Coefficient 3.380
Evaporat{ve Zone Depth 10.00 in,

1115-03-1/R68A
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Ground ‘Water Inflow - Ground water inflow across the north -
northwestern (upgradient) boundary of the site was estimated by Darcy's
Law which is expressed as: ' '

) Q = KidA

where:

K

average hydraulic conductivity,
‘\ .

i hydraulic gradient, and

A

cross-sectional area of the shallow aquifer.

3

The hydraulic conductivity value (2.2x10"° cm/sec or 6.2 ft/day) used in

the calculation is the average actual value for slug test analysis
results for the shallow water-bearing zone. The hydraulic gradient and
cross-sectional area were established for average water table conditions
as measured across the upgradient boundary between the DL&W Railroad and
MW-6-88. Various input parameters and the calculated ground water inflow
are summarized below:

PARAMETER VALUE
Hydraulic Conductivity 6.2 ft/day
Hydraulic Gradient . 4.0x107% £/t
Cross-Sectional Area 10,260 ft2
Ground Water Inflow ' 25.6 ft3/day

4.4.4.2 Discharge

Ground Water Outflow - Ground water leaves the site through the
shallow water-bearing zone into the Buffalo River. Outflow was calcu-

lated to be equal to the sum of infiltration, upward leakance, and ground
water inflow. Input parameters and the calculated ground water outflow
for average water table (i.e. steady state) conditions are presented
below: ‘ ‘

1115-03-1 ' 4-15
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PARAMETER VALUE
Average Annual Infiltration 3,359 ft3/day
Average Annual Upward Leakance 2.5 ft3/day
Average Annual Ground Water 25.6 ft3/day
Average Annual Ground Water OQutflow 3,387.1 ft3/day

Buffalo River flow reversal conditions contribute recharge and
discharge to the site (see Section 4.4.2.1), but the changes in ground
water levels are considered negligible over average annual conditions.’

4.4.4.3 Ground Water Storage )

The change in storage parameter is generally disregarded where the
water balance is averaged over several years. This assumes that steady
state conditions exist over the site and, consequently, that the change
in ground water levels is negligible.

1115-03-1 ' 4-16
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5.0 HYDROLOGY
5.1 WATER SHED CHARACTERISTICS

ngure 5-1 illustrates that the Buffalo River drains the water shed
of Buffalo, Cayuga, and Cazenovia Creeks (149, 126, and 138 square mile
drainage areas, respectively). The River then meanders in a north-
westerly direction for approximately 8 miles from its confluence with
Cazenovia Creek to the Buffalo Harbor. In total, the Buffalo River
Orainage Basin comprises 31 tributaries draining 436 square miles east
and south of Buffalo (Hardin and Gilbert, 1968).

Two major physical alterations of the Buffalo River basin have

occurred since the late 1930s. The first was the development of exten-
sive sewage collection systems in the upper water shed areas. These
systems divert much of the natural run-off away from the basin, thus
reducing a primary source of water and decreasing the River's flow
(Sweeney and Merckel, 1972).
' The second alteration involves the dredging of the Buffalo River by
the U.S.Army Corps of Engineers. The Corps presently maintains a channel
depth of approximately 23 feet from the Mobil 0il refinery (3/4-mile
upstream from Area "D") to the mouth of the River (Sweeney and Merckel,
1972). This alteration also greatly decreases flow of the Buffalo River
by widening and deepening the channel.

Such physical alterations 1lead to relatively staghant flow
conditions. Sweeney and Merckel (1972) noted that during the summer
months, when precipitation was low and evaporation high, the Buffalo
River flow reverses under westerly wind conditions.

In order to improve water quality and alleviate stagnant flow
conditions, the various industries located along the Buffalo River formgd
the Buffalo River Improvement Corpbration (BRIC). The BRIC installed a
pumping system which transfers water from the Small Boat Harbor to the
participating industries (Sweeney and Merckel, 1972). BRIC's Fuhrmann
Boulevard Pump Station currently pumps 10,000,000 - 20,000,000 gallons of
water per day from the Harbor intake and transfers this to Buffalo Color

1115-03-1 ' 5-1
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and PVS Chemical. A 2,000,000-gallon holding tank is also located
upriver to maintain pressure in the system. Both Buffalo Color Corpora-
tion and PVS Chemicals, Inc. use the BRIC water for non-contact cooling

and other related uses. The water is subsequently discharged to the
Buffalo River.

5.2 FLOOD PLAIN

The Federal Emergency Management Agency (FEMA) has conducted hyd-
rologic analyses of peak discharge frequency and peak elevation frequency
relationships in order to determine the 10-, 50-, 100-, and 500-year
discharges of the Buffalo River. Tables 5-1 and 5-2 (after FEMA, 1981)
summarize the peak discharge and peak elevation ffequenc%es,
respectively. This data provides the hydraulic characteristics required
to estimateA the elevations of Buffalo River discharges during the
selected recurrence intervals. Figure 5-2 illustrates the 100-and
500-year discharges at the Buffalo Color Corporation Area "D" site, and
surrounding area. Cross-sections (Figure 5-3) for the Buffalo River
reveal the elevations for the 10-, 50-; 100-, and 500-year discharges.
Cross-sections V, W, and X represent the Buffalo River adjacent to
Area "D".

5.3 RELATIONSHIP BETWEEN RIVER AND GROUND WATER ELEVATIONS

In order to evaluate whether ground water levels are influenced by
river water level elevations, the Area "D" site was subdivided into sjx
geographic areas. These are: Western Side, Weathering Area, Outside of
Area "D®, Lagoon Area, Interior Area, and Eastern Side. Fiqures 5-4
through 5-10 prominently display the response of the overburden wells in
each of the above areas, respectiveiy. The wells in each area, except
for Well-7 and Well-8 (Figure 5-8), show positive correlation with river
fluctuations, thus suggesting that the shallow water-bearing zone is in
direct hydraulic connection with the river. Well-7 and Well-8 ground

1115-03-1 §-2
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FLOODING SOURCE

TABLE 5-1

SUMMARY OF PEAK DISCHARGES
(after FEMA, 1981)

DRAINACE AREA PEAK DI SCHARGES (efs)

AND LOCATION (sq.mt.) 10-YEAR S0-YEAR 100-YEAR 300-YEAR
BUFFALO RIVER:
At the Mouth 431.5 29,500 41,000 47,000 59,000
Oownstream of the

confluence with

Cazenovia Creek 417.2 28,000 40,000 47,000 56,000
Upstream of the

confluence with .

Cazenovia Creek 280.0 20,500 28,500 32,000 41,000
At the upstream

corporate limits 276.7 20,000 . 28,000 32,000 40,500
CAZENOVIA CREEK:
At the confluence of

the Buffalo River 137.2 11,100 15,700 18,000 22,800

TABLE 5-2

FLOODING SOURCE
AND LOCATION

SUMMARY OF PEAK ELEVATIONS
(after FEMA, 1981)

PEAK ELEVATI! ONS (fe AMSL)

10-YEAR SQ-YEAR 100-YEAR 500-YEAR

Lake Erie

1115-03-1/R68
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RESPONSE OF SHALLOW WELLS IN WEATHERING
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FIGURE 5-6

RESPONSE OF WELLS OUTSIDE OF AREA "D

TO CHANGES IN RIVER LEVEL
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FIGURE 5-9

RESPONSE OF WELLS ON THE INTERIOR
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FIGURE 5 -10

RESPONSE OF WELLS ON EASTERN SIDE

TO CHANGES IN RIVER LEVEL.
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water levels are susbect due to an erroneous peak recorded on 07/07/88
and the presence of NAPL in the well (see Section 7.4), respectively.

Figure 5-11 illustrates the relationship between the ground water
levels of the deep wells, MW-1-88 and MW-7-88, and the river water level
elevations. Since the deep wells represent confined conditions, a
relationship does not exist between these wells and the Buffalo River.
The deep wells are, thus, hydraulically isolated.

1115-03-1 ' 5-3
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6.0 SITE CONTAMINATION CHARACTERIZATION

6.1 METHODOLOGY

The characterization of site contamination was accomplished by
analysis of soil, ground water, river water, stream sediments, and waste
residuals. Samples were collected during the period of May-November,
1988. A summary of the sample collection and analysis methodology is
presented below. A detailed discussion of the procedures that were used
to collect and . analyze all environmental samples is presented in
Appendix A.2. ‘ '

6.1.1 Soils

Soil samples were collected at the surface and at depth using
split-spoon samplers. A1l surficial soil samples were collected to a
depth of two (2) feet. Soil samples collected at depth were compositéd
in accordance with the following protocoi:

- For each deep boring, a Composite "A" sample was made of all of
the apparently contaminated soil. The physical appearance of
the soil (notably discoloration and odor) was used in conjunc-
tion with HNu total organic vapor readings to make this deter-
mination.

- At each boring, a Composite "B" sample was made of the first
complete 2-foot split-spoon sample of apparently uncontaminated
soil. This sample was collected within the next six (6) feet
of boring sample below the Composite "A" sample.

- A "C" zone sample was made of the 2-foot split spoon sample
starting six (6) feet below the top of the composite "B"
sample. ' _ '

If no apparently contaminated soil was enbountered, no Composite "A" was
collected. If the entire dépth of the borina was through an apparently
contaminated interval, such as the borings made to a specific depth for
piezometer and monitoring well installation, then no Composite "B" and
"C" was collected. For the same reason, no Composite "B" and/or “C" was
collected at some of the soil borings that were terminated in the till

1115-03-1 6-1 .



PR

which underlies the fill at the site. The decision to terminate all soil
borings in the till was made in the field and is a deviation from the
Work Plan that was approved by Buffalo Color/Allied Signal and the NYSDEC
to prevent the down hole migration of contaminated fill material (see
Appendix B.2). The field observations used as a basis for defining the
Composite "A", "B" and "C" intervals are recorded in Appendix C.2, Boring
Logs, and are summarized in Table 6-1.

Surficial sofl samples were collected at nine (9) locations as shown
in Figure 6-1. Soil samples were collected at depth at twenty-four (24)
locations including seven (7) soil boring, four (4) piezometer instal-
lations and ten (10) monitoring well (i.e. MW-1-88 through MW-10-88)
installation locations. No soil samples were collected for chemical
analyéis at MwW-11, Mw-12, MW-13, W-6R, or the previously installed
monitoring wells (i.e. W-7, W-8, W-12, W-13, W-14, W-15).

The surficial soil samples and deep soil composites were analyzed
for the chemical pérameters identified in Table 6-2. The ana1yt1cal
methods used for all analyses are summarized in Table 6-3.

6.1.2 Ground Water .

Seven (7) previously installed ground water monitoring wells (i.e.
W-7, W-8, and W-9 installed May 1982 and W-12, W-13, W-14, and- W-15
installed April 1983) and the ten (10) wells installed during May and
June 1988 (i.e. MW-1l through MW-10) as a part of this'RI program were
sampled on two (2) occasions: 6/22-24/88 and 8/16-18/88. Subsequently,
three (3) additional wells were installed (i.e. MW-11, MW-12, and MW-13)
during November 1988. Samples were collected from these wells on one (1)
occasion: 11/21/88. The location of each monitoring well is shown on
Figure 6<1. The screened intervals of all the wells is discussed in
Section 4.1.3.

A1l ground water samples were collected using stainless steel or
teflon bailers. None of the ground water samples were filtered prior to
analysis. The ground water samples were analyzed for the chemical '
parameters identified in Table 6-2. The analytical methods used are
summarized in Table 6-3. As Table 6-2 indicates, the ground water

1115-03-1 6-2
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TABLE 6-1
BUFFALO COLOR CORPORATION
SOIL BORING FIELD OBSERVAIlONS(‘)
HEADSPACE
SAMPLE ANALYSIS
BORING INTERVAL Ny E
NUMBER (ft) _{ppm) OLFACTORY EVIDENCE VISUAL APPEARANCE COMMENTS
Mw-1-88 0-6 0 None Some bluish purple staining -
MW-2-88 0 - 16 0 Rotten egg (HzS) Black oily staining; No "B" or "C" samples
. : cinder-11ke material
Mw-3-88 4 - 18 0-25 HZS; hydrocarbon odor Black staining, black slag, No "B" or "C" samples
‘ some ofly substance
MwW-4-80 0-2 0 - 60 Mothball odor . Black oily NAPL, No "B" or "C" samples
black stafining
Mw-5-88 12 - 16 0 Hydrocarbon odor Black ofly staining, No "C' sample
' cinder-1tke material
MW-6-68 --- 0 None Backfill material from No “A" zone
‘ excavation, some cinder
Mw-7-88 0-130 2-15 Very strong hydro- Black ofly NAPL; black -
carbon odor : sludge-1ike material ‘
ui-a-ae 14 - 18 .0 - 250 Very strong hydro- Black cinder-like material, No "B or "C" samples
carbon odor oily feel, clear '
contaminant
MW-9-88 6 - 18 0 - 38 None Black sludge-like No "8" or “C" samples
’ material

1115-03-1/R68A
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TABLE 6-1 (Continued)
BUFFALO COLOR CORPORATION
, i 1
- SOIL BORING FIELD OBSERVAIIONS( )
HEADSPACE .
. SANPLE ANALYSIS ‘ ‘
BORING _ INTERVAL HNu R?g?i
NUMBER _(ft) - _(ppm) ° OLFACTORY EVIDENCE VISUAL APPEARANCE COMMENTS
MwW-10-88 --- 1] None ' . No visual contamination; No "A" zone
some construction debris _
HW-11-88 --- 0 - 200 Very strong hydro- Colorless oily contaminant No samples analyzed;
carbon odor : . Augered to 18* with
. no sampling ‘
MW-12-88 --- 0 None Sligﬁt slippery feel No samples analyzed;
: ' Augered to 18° with
no sampling
‘ Mw-13-86 -—- . 0-10 HZS; strong musty odor No visual contamination No samples analyzed;
| : Augered to 18' with
| no sampling
} P1-1-88 -——- : 0 None No visual contamination; ‘ No “A" zone
‘ : some constructfon debris
P1-2-88 6 - 28 0-8 slight hydrocarbon ) ' No visual contamination; No "B or "C" samples
odor some construction debris :
P1-3-88 12 - 18 0-10 None Slight oily sheeh; No "B' or "“C'" samples
some staining .
P1-4-88 --- 0 None ' . No evidence of contamination No "A" zone

‘1115-03-1/R6BA ) . .
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. Page 3 of 3
TABLE 6-1 (Continued)
BUFFALO COLOR CORPORATION
Eﬁ:; SOIL BORING FIELD OBSERVATIONS(')
HEADSPACE
SAMPLE ANALYSIS
BORING INTERVAL HNu R?’?E .
NIMBER (ft) {ppe) OLFACTORY EVIDENCE VISUAL APPEARANCE COMMENTS |
: |
B-1-88 0 - 26 10 - 240 Strong mothball odor Black staining; oily NAPL No “C" sample |
B-2-88 6 - 28 0-70 Strong hydrocarbon Some black staining; No "B or "C" Samples
odor oily NAPL
i B8-3-868 20 - 24 0-1 Very slight hydro- No visual contamination -
carbon odor

- B-4-88 6 - 24 0- 85 Strong H,S odor Black staining; No “C" Sample
1 . olly resfdue; NAPL

B8-5-88 6 -1 0 None Slight black oily residue -

B-6-88 8 - 26 0-70 Hydrocarbon odor Oily NAPL; some black No 8" or "C" samples

) staining
B-7-88 4 - 30 0 - 225 Hydroca}bon bdor Black tar-like gravel; No "B or “C" samples
. black ofly NAPL
NOTES :
(1) Basis for definition of Composite "A" zone. ‘
{(2) Measured using HNu PI1-101 total organic vapor analyzer,

NAPL = Nonaqueous phase liquid
st = Hydrogen sulfide

1115-03-1/R68A
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TABLE 6-2
BUFFALO COLOR CORPORATION

ANALYTICAL PARAMETERS

SAMPLE MATRI! X
SURFTCTAL DEEP SOTC STREAN  CGROUND WATER  RIVEW WATER WASTE
SAMPLE PARAMETER SOIL COMPOSITES  SEDIMENTS 789 B5/88 11/88 /BB 3/88 RESIOUE
EPA Priority Polluytants
- Volatiles
- Acid Extractables
- Base/Neutrals X X X
- Pesticides/PCBs
- Metals ) X X X
- Cyanide (Total)

M I X XX XX XK
M MK X XX X X
> >
> > XK XX X X
>
>

1-Napthylamine . X
Aniline .

N-Nftrosodiphenylamine

Acetone

2-Butanone

Xylene

2 2 X > > X

TCL TICs

1somers of:
Ethylmethy! benzene ' X
Methylchlorobenzene } X

Propylbenzene X
1,2,3,4 Tetrahydro=-2-
Methyl Naphthalene X

Aluminum

Barium

lron

Magnesium

Manganese -

Hexavalent Chromium : X

K X XX X X X

TOX X X X
ToC :

pH

Specific Conductivity

Turbidity

> > M XX X

> X XX X >

> XX > X X
>

1115-03-1/R68A
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TABLE 6-3

ANALYTICAL METHODS
SURFACE AND CROUND WATER, SO!LS AND STREAM SEDIMENTS

PARAMETER

EPA Priority Pollutant
Volatiles

EPA Priority Pollytant
Acid Extractables

EPA Priority Pollutant
Base/Neutral Extractables

EPA Priority Pollutant
Pesticides/PCBs

EPA Priority Pollytant
Metals (Total)

Total Cyanide
Total Organic Halides
(Water Only)

Total Organic Halides
(Soils Only)

Total Organic Carbon
pH (Water only)

Specific Conductivity
(Water only)

NOT?;

METHOD

CLP Protdcol
GC/MS Method

CLP Protocol
CC/MS Method

CLP Protocol
CC/MS Method

CLP Protocol
CC/MS Method

cLp Protocol
ICP or AA

CLP Protocol
Method 335.2

9020
See Appendix

9060
9050

9050

based
624

based
625

based
625

based
608

using

based

on

on

on

on

METHOO

REFERENCE

— 1. Analyzed in field immediately upon collection of sample.

REFERENCES : :
1) USEPA Contract Laboratory Program, Statement of Work for Work

for Organic Analysis, Multi-Medfa, Multi-Concentration.

1986, Revised 1/87, 2/87, 7/87.

2) USEPA Contract Laboratory Program,
Inorganic Analysis,

1985.

Muylti-Medfa,

Statement of Work
Multi-Concentration.

October

for
July

3) Test Methods for Evaluation Solid Waste, USEPA Offfce of Solid

aste an
1986."

1115-03-1
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analytical parameter 1list was modified during the course of the PRI

- program. This occurred as a result of on-going discussions between
Buffalo Color and the NYSDEC as documented in Appendix A.3.

! ' 6.1.3 Surface Water
Surface water samples were ;ol1ected from the Ruffalo River on each

; of the first two (2) occasions that ground water sampies were collected
(i.e. 6/27/88 and 8/19/88). - Samples were collected using grab sampling
techniques at two (2) stream monitoring locations as shown on Figure 6-2.
These samples were analyzed for the chemical parameters identified in
Table 6-2 using the analytical methods given in Table 6-3. '

‘6.1.4 Stream Sediments .

A total of eight (8) river-bottom sediment samples were collected
from the Buffalo River at the locations shown on Figure 6-2. A descrip-
tion of the sampling locations and field observations is summarized in
Table 6-4. A1l sediment samples were collected on 6/28/88.

As described in the Work Plan (Appendix A.2), the stream sediment
samples were to be collected by core sampling. However, the sampling
personnel were unsuccessful in obtaining samples in this manner due to
the presence of a large aquantity of bricks, broken concrete, and other
rubble on the stream bottom in the immediate vicinity of Area "D“.
Consequently, all sediment samples were collected using a Ponar Dredge
Sampler. At each sample location, the dredge was lowered to the bottom
of the river with a cable, and engaged. Upon retrieval, the dredge was
opened into a stainless steel pan and the sediments transferred into the
sample Jjars using a stainless steel spoon. Between each sampling
10cation§fa11 equipment was scrubbed with soap and water, rinsed with
distilled/deionized water, and final-rinsed with acetone.

A1l sediment samples were analvzed for the parameters given in
Table 6-2 using the methods given in Table 6-3.

1115-03-1 . 6-3
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TABLE 6-4

BUFFALO COLOR CORPORATION

STREAM SEDIMENT SAMPLING STATION OESCRIPTIONS

APPROX IMATE
SAMPL ING WATER DEPTH (1)
STATION (ft.) QBSERVATIONS

1. . 10 747+00; very oily-smelling
sludge-1ike sediments

2 10 Very oily-smelling sludge-
i 1ike sediments

3 10 Very oily-smelling slydge-
l1ike sediments; in small cove

[ 8 i Bottom littered with rubble

Sample station adjacent to
effluent pipe on shore

6 10-12 ' . Bottom 1ittered with brick,
rock. Large pfeces of slag/
cinder on shore

7 ' 6 Adjacent to "Weathering Area"

8 4 Along West Shore

NOTE:

/

(1) Sample Station No. 1 is centered on sounding line 747+00 on the U.S5. Army
Corps of Engineers Buffalo Harbor Drawing No. 795-8FR-1/5. This location is
alse marked on the River by the numbers painted on rocks on shore. All
subsequent subsequent stream stations were located at 'approximate' 200~-foot
fntervals from Statfon No. 1, except Station No. 8 which was further around
the tip of the peninsula.

w
)}

1115-03-1/R68A
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6.1.5 Waste Residuals

On October 7, 1988, Malcolm Pirnie scientists conducted a reconnais-
sance of the Area "D" shoreline. The Buffalo River had dropped by six
(6) inches or more from the time the RI field activities had been initi-
ated during May 1988. The receding water line made possible the inspec-
tion of areas that previously had been under water. 4

During the shoreline reconnaissance, deposits of a tar-like :ub-
stance were observed at several locations. In each instance this
material was observed, it was located at the riyer's edge. This material
had a strong organic odor and, when disturbed, it released substances
that formed an oily sheen on the surface of the river. To further
characterize this material, two (2) grab samples were collected on
11/8/88. The sample locations are shown on Figure 6-1. These samples
were analyzed for parameters given in Table 6-2 using the methods given
in Table 6-3.

6.2 SOIL

A summary of the soil sample analytical results for those parameters
having at least one detected value is presented in Tables 6-5 and 6-6.

_The raw data and EPA Contract Laboratory Program (CLP) documentation

package are presented in Appendix D.2. A discussion of the character of
contamination found in each area of the site is presented below. For the
purpose of this discussion, the site has been segregated into the follow-
ing areas (see Figure 6-1):

Iron Oxide Sludge Lagoons
Incineration Area
Weathering Area

West Shore

Tank Parks

Remainder of Site Interior
Qutside Areas

6.2.1 Iron Oxide Sludge Lagoons
During the course of this study, soil samples were collected at
depth at a single location in this area (MW-7-88) and on the surface at

1115-03-1 6-4
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BUFFALO COLOR TABLE 6-5: SUMMARY OF CONTAMINANTS DETECTED [N SUBSURFACE SOILS (Pg. 1 of &) soilsum

[ SITE LOCATION |IROM OXIDE SLUDGE LAGOON|<<<ccccceceececcc<INCINERATION AREA>>>>33>53523333555552>55333555 |
| SAMPLE MUMBER |Mi-7-88 Mu-7-83 MJ-7-88 |MW-4-88 |mW-10-88 M-10-88 | B8-1-38 B8-1-88 | B-2-88 |MwW-9-83 |
| SANPLE 20ME | A 8 ¢ | A | 8 c | A 8 | A | A !
[

i DEPTH OF SAMPLE | 0-30’ 30-32' 36-38’ | 0-20' | 0-2' 6-8’ | 0-26'  26-28* | 4-28' | 6-18' |
fremmmemeonacooen- ihhhabhbbhbds AL EE R et [===meen- fomomesoonocccnn-e freeocemomneneneeees [#===n=e- (RAAREEEE I
| SEMIVOLATILE ORGANICS (mg/kg)| I I [ [ [ |

l [RASAAAREERAREES Rhbhbhhhbd g ! | I I I I {
[1,4-0ICHLOROBENZENE | | 1o [ 13 pJ | | [
| 1,2-0 ICHLOROBENZENE | | 270 | | 1100 t1.80J | [ I
|N1TROBENZENE | 8.7 04 ] I | 1100 0E 2.0 DJ | j0.21 04 |

. |1,2,4-TRICHLOROBENZENE | i | | 1500 1.204 | I |
|NAPHTHALENE | 4304 | | 2.704 | 2.8 04 | [ |
| 2-CHLORONAPHTHALENE [ i | | 100 0.5504 | | [
{2-NITROANILINE | | [ I | [ |

. | ACENAPHTHYLENE | I [ | 0.41 04 I | }
| ACENAPNTHENE | [ | | | ]0.40 D4 |
12,4-D1%1 TROTOLUENE | [ | I | | |

l | FLUORENE | | | | | {0.50 04 |
| PHENANTHRENE |1.6 804 | | 2.4 804 | S.704 | 6.6 804 |
| ANTHRACENE | | i | 1.304 i | 1.3 04 |

_ |01-n-BUTYLPHTHALATE | | | 0.56 80J | | {0.76 804}

l | FLUORANTHENE | | | 1.704 | 1204 | | 4.8 04 |
|PYRENE 10.83 04 | | 1.604 | 0.9304 | | 3.9 04 |
| BENZO( 8)ANTHRACENE | | | | . | | 1.903 |

. |B1SC2-ETHYLHEXYL) PHTHALATE | I | | I {0.29 804|
|CHRYSENE | | | | | | 2.1 04 |}
|01-N-OCTYL PHTHALATE | i | | | | |
|BENZO(b) FLUORANTHENE | | | | | | 3.1 04 |
|BENZO( 8 )PYRENE l | | | ! | 1.703 |
| INDENO( 1,2, 3-cd)PYRENE | { | | | 10.76 04 |

|O1BENZO( s, h)ANTHRACENE | i | | i -~ |0.43 04 |

' |BENZOCg, B, i JPERYLENE | | i | ] 10.78 02 |

I I | | | | I |
|€EQX (mg/kg) | 220 160 <10 | 14 | 360 26 | <10 <10 | <10 | S3 )

' | | 1 [ | | | |

| TOTAL METALS (mg/kg) | | I | | ' l
[=eeeneeeenn- sesosmescesesesce| | | | I | |
|ANT TMONY | 4 I | 39 | 0.91 [ i |

. [ARSENIC | 73 13 15 | 16 | 276 2860 | 27 1% | 6] 133 |

|BERYLL UM | 1 1.1 | | 1 0.9 | | |
| cAOMIUM | | s | I 1.5 | 1.6 |

I |CHROMTUN e | 37 32 39 | 19| 40 42 | 8 31 | 2| 319

| COPPER | 4630 32 321 60% | 936 186 | 578 %) 29| 319

| 1RON ) | 264000 28700 31500 | 19800 | 360000 35300 | 15500 29100 | 15100 | 78600 |

|LEAD | w87 2 5| 9.2 538 38 | 410 | S1] 719§

l |MERCURY | 0.2¢ | | 1.3 | 0.28 ] | 1.8}
' |NICKEL | 67 60 6 | 2 | 3 3| 20 3% | 81 106 |

| SELENIUM | | i | I | 9.6

l |SILVER | 3 | 2.2 4.3 0.7 | I | o0.82 |
| THALL UM | . I | 1.9 66 | | | 9.6 |

|ZINC | 73 86 97 | S00 | 1160 &% | 39 a | 270 | 267 |

. Laboratory Qualifiers: B-Detected in lab blank 0-Secondary dilution J-Estimated value

l:




. SUFFALO COLOR TABLE 6-5: SUMMARY OF CONTAMINANTS DETECTED [N SUBSURFACE SOILS (Pg. 2 of 4) soilsum2
l . | SITE LOCATION |<<<<<<<WEATHERING AREA>>>5>>>> | €CC<CCCCCCCCCCCCCLCCCWEST SHORE>>>>>3>35>3>33>3333355> |
| SANPLE MUMBER | My-1-88 M¥-1-88 My-1-38 | M9-2-88 | MW-5-88 Mu-5-88 | MW-6-88 wu-6-88 |
[ SAMPLE 20ME | A 8 ¢ ] A | A 8 | 8 o |
l | DEPTH OF SAMPLE | 0-6/ 4-8¢ 12-147 | 0-167 | 12-167  16-18" | 2.4’ 8100 |
[=omemcerenmananans R bbbt E e AARR LR L LA femeeenene- A froeosmmeeemeiinnns l
|SEMIVOLATILE ORGANICS (mg/kg) | I I | |
l [=xesommmememasmasessasaoenes I I | | |
[1,4-DICHLOROBENZENE | | | | I
|1,2-01CHLOROBENZENE | | | | |
. |N1TROBENZENE | | 5.904 | | |
l 11,2,4- TRICHLOROBENZENE | | I l I
‘ |NAPHTHALENE ] | 8.204 i |
| 2-CHLORONAPHTHALENE | | | | |
' |2-NITROANILINE | I | I I
i | ACENAPHTHYLENE | | 1604 | |
| ACENAPHTHENE | | | | [
' |2,4-D 1M1 TROTOLUENE | I i | g
‘ | FLUORENE | | 2.504 | [ i
' | PHENANTHRENE | | 9.904 | | 2.104 l
| ANTHRACENE | | 4.804 | | |
l |01-n-BUTYLPHTHALATE | 0.56 04 | | 0604 0364 | I
| FLUDRANTHENE | i 140 | | 2.504 |
S | PYRENE | | 130 | | 2.104 ]
' | BENZOC 8 )ANTHRACENE I | 6.704 ] [ 1.104 |
: [BISC2-ETHYLNEXYL) PHTHALATE | | | 0.62 0.234 | |
l | CHRYSENE | | 8.204 | | 1.404 0.3504 |
. [D1-N-OCTYL PHTHALATE i | { I |
' , | BENZO(D) FLUORANTHENE i | 9.704 | | 1.604 |
' | BEN2OC 2)PYRENE | | S5.504 | 0.09 J | 0.8 0J 0.170J |
i | INDENO(1,2,3- cdIPYRENE | | 2.904 | | 0.49 40 |
. |[DIBENZOCS, h)YANTHRACENE | { 0.83 04| | |
' |BENZO(g, h, i JPERYLENE | | 2.604 | | 0.48 04 ]
| | | | i | |
[EOX (mg/kg) | 68 <10 20 | 89 | 11 17 | <10 <10 |
' | | | | | |
| TOTAL METALS (mg/kg) | | | ] |
[eoccnnee- seessccccscecsaoncan] | | I i
' | ANT 1MONY | | 7.4 | o.7M ] 0.81 0.89 |
| ARSENIC | r: SR R s | & | 38 3% | 54 61 |
' |BERYLLIUN | | 0.93 | 0.76 0.7 | 11
| CcADMIUM | 0.93 | | 4.9 | 2
l | CHROMIUM | "8 13 14 | 36 | 17 16 | 57 47 |
|copPER i | 14500 47 168 | 341 | 3 29 | 121 8 |
[ 1ROM | 32700 21600 11700 | 300000 | 17900 17300 |. 33000 27400 |
l jLEAD i 1640 x| 21 | 7 22 26 | 276 151 |
: | MERCURY | 6 0.68 | | | 1.6 0.89 |
|NICKEL | 57 19 20 | 164 | 61 | 35 35 |
l | SELEN TN | | % | 21 12 | 13 20 |
|SILVER | | 2.1 | , | 0.7 |
| THALL TUM | | 19 | 6.3 I 1.4 |
' |ZINC | 349 58 59 | 76 | 82 106 | - 316 397 |
Laboratory Qualifiers: B-Detected in lab blank 0-Secondary dilution J-Estimated value



SUFFALO COLOR TABLE 6-5: SUMMARY OF CONTAMINANTS DETECTED [N SUBSURFACE SOILS

...................................................................................................................

| SITE LOCATION |<ccceccec<<TANK PARK 913>>>>>| TANK PARK 911 NORTH | c€ccccc<<TANK PARK 912>>>333»3> |
| SAMPLE MPBER | WJ-3-88 | B8-4-88 B-4-38 | mJ-8-38 | B-7-88 8-5-38 8-5-38 8-5-88 |
I
|

I

SAE 20NE | A | A 8 | A | A | A 8 ¢ |
DEPTH OF SAMPLE | 4-18/ | 6-24' 26-26' | 14-18 | 4-30¢ | 4-10' 10-12¢ 16-187 |
[ooeemnecacanncene sessesseccsfeeccancee. [romeesccccaoeees Jeeemeenen- [==emmmmnnn- [===memmmeneneneenee. Somesesens !
| SEMIVOLATILE ORGANICS (mg/kg)| ] I | ] |
[reoomeomesoneooeneoncaconn-n | ! | I I ]
|1,4-D1CHLORCBENZENE | ] | [ [ I
| 1,2-01CHLOROBENZENE | | | | | |
|N!TROBENZENE | | I [ | |
|1,2,4- TRICHLCROBENZENE | | | | | |
|NAPHTHALENE | 5.504 | | | | 1.9 04 I
| 2-CHLORONAPHTHALENE | | | | | [
{2-NITROANILINE | | } | | “1.104 |
| ACENAPHTHYLENE ] | | | | 1.7 04 I
| ACENAPHTHENE | | | | ] |
|2,4-DINITROTOLUENE | 2.604 | | | | 3.604 |
| FLUORENE | | | | } 1.5 0J |
| PHENANTHRENE | 0.7204 | | ] | 11 80 |
| ANTHRACENE | | ] | I 3.4 04 i
[D1-n-BUTYLPHTHALATE | | ] | | 0.29 84 |
| FLUORANTHENE | | ] | | Mo |
| PYRENE | | | | | 8.30 |
|BENZOCa)ANTHRACENE | | ] | | ~ 4.6DJ |
|BISC2-ETHYLHEXYL) PHTHALATE | | ] 1903 | | 0.738 |
| CHRYSENE | | | | |  S5.004 |
|01-N-OCTYL PHTHALATE | | | | | 0.06 4 |
| BENZO(D) FLUORANTHENE | i | | I &.104 |
|BENZOCa)PYRENE | | | | | 3504 ]
- | INDENOC1,2,3-cd)PYRENE | | | | | 2.0 04 |
|D1BENZOCa, h)ANTHRACENE | | | | | 0.69 0J |
|BENZOCg, b, i JPERYLENE | | | | | 1.8 04 |
| | i I | | |
JEQX (mg/kg) | <10 | 160. <10 | 38 | "33 | 170 <10 16 |
I | | I | | |
[TOTAL METALS (mg/kg) | I I ! | I
[=oeecennne- seseeeessccceccene] | | ! I - |
| ANT I MONY | | 0.91 | | } 119 0.63 |
| ARSENIC | & | 7.6 43 | 2 4 32| 81 43 1% |
|BERYLLIUM | | 1.3 | | | |
|CADMIUN | | 71 } 5.2 | 0.7 |
| CHROM S UM | 13 | 13 27 | 9.1 | o | 199 3 © 9.3
| COPPER | 8 | 1" a7 | 135 | 22 | 6ok 60 17 |
| 1RON | 26500 | 1750 24400 | 5080 | 11900 | 46400 9620 2180 |
|LEAD | &6 | 36 32 | 12 | 28 | 83200 16 % |
[MERCURY | 0.73 | 0.48 | | 0.19 | 1% 1.9 |
|NICKEL | 68 | 3.9 35 | 11 | 37 | 39 11 8.7 |
| SELENIUM | 1 | 10 19 | 6| S| 1.8 . 0.99 |
| STILVER | 1.3} 1.8 5.7 | | t.1 ] 5.9 |
| THALL 1L | I . I | | '
|2INC | 308 | 43 88 | 201 | a7 | 29 \ 36 12

Laboratory Qualifiers: B-Detected in lab blank D-Secondary dilution J-Estimated value

(Pg. 3 of 4) soilsum



BUFFALO COLOR

TABLE 6-5: SUMMARY OF CONTAMINANTS DETECTED IN SUBSURFACE SOILS

(P, & of 4) soilsum

------------ P R R R N R L R L L L R R R R LR R Ry X

] SITE LOCATION [TP 911§ |<cccccccccccccccSITE INTERIOR>>>>>>>>>>>>>| NORTH |RAILYARD
| A SAMPLE WUMBER | B8-6-88 | B-3-88 B8-3-38 8-3-88 |P2-1-88 |PZ-2-88
I
I

SAMPLE 20ME |
DEPTH OF SAMPLE | 8-267 | 20-24¢ 24-26' 29-31¢

{1,4-DICHLOROBENZENE
f1,2-D1CHLOROBENZENE

| N1TROBENZENE .
{1,2,4- TRICHLOROBENZENE
|NAPHTHALENE

[ 2- CHLORONAPHTHALENE
]2-NITROANILINE

| ACEMAPHTHYLENE
[ACENAPHTHENE
}2,6-01N1TROTOLUENE

| FLUORENE

| PHENANTHRENE

| ANTHRACENE
|D1-n=BUTYLPHTHALATE

| FLUORANTHENE

|PYRENE

| SENZOC 8 )ANTHRACENE
|B1S(2-ETHYLHEXYL) PHTHALATE
| CHRYSENE

|D1-N-OCTYL PHTHALATE

| BENZOCD)FLUORANTHENE

| BENZO( 8 )PYRENE

| INDENG(1,2,3-cd)PYRENE
|DIBENZOCa, h)ANTHRACENE
|BENZOCg, h, i YPERYLENE

l .
|EOX (mg/kg)

!
| TOTAL METALS (mg/kg)

| ANT 1MONY
| ARSENIC
|BERYLLIUM
| CADMIUM

| CHROMTUM
| copPER

| 1ROM
|LEAD
|MERCURY
|NICKEL

| SELENIUM
| SILVER

| THALL UM
jzine

escsccssvacceccss P L T R Y R R Y R )

Laboratory Qualifiers:

A | A 8 ¢ | 8 | A

|P2-3-88 (PZ-4-88 |

| ] |

| | |

| | | 1.7 04 |

| | [0.91 04 |

b | | |

| | [ |

| i [0.19 B4 |

I | | |

| | | |

I I I |

| | | |

l | 1. |

| ! 10.10 o4 |

| | [0.51 8DJ|

| | | |

| | |0.47 804|

| | |0.19 B4 |

| | 10.16 04 |

| { | |

| | {1.1 804 |

I { | |

| | | |

| o | i

| | 10.43 0J |

I | | |

i | | |

| ] | |

| | { - |
<10 | <10 <10 <10 | <10 | 260 |
| i | |

| | | |

| | | |

| i o |
13| 4 16 15 | 1% | 1 |
| 0.76 | 0.89 | |

2| | | |
7.9 | 5.7 26 27 | 20 | 22 |
10 | 6 2 28 | 2| 49 |
7580 | 8070 23600 27600 | 18000 | 9360 |
1% | 8.4 30 28 | % | 13 |
| | | |

L6 | 7.1 28 33 3 | 2 |
5.1 | | | |
1.1 5.8 2.2  0.93 | | 1]
| | | |

S | o Ia &8s | 154 | 4 |

8-Detected in lab blank 0-Secondary dilution

A | 8
12-18* | 0-2¢
-------- |-.-..-..

I
|
I
I
!
I
I
|
|
|
| -
|
|
I
|
|
|
|
|
|
|
|
i
|
|
|
i
|
<10 | 99
|
i
1
|
4.6 | 16
| 0.9
1.5] 0.93
12 | o3
32| 101
8220 | 28400
8.9 | 23
|t
18 | 19
I
0.89 | 1.2
|
437 | 359

J-Estimated value

|
|
|

I
I
I
|
I
I
|
I
I
I
I
!
|
|
|
|
i
|
I
!
|
|
!
|
|
I
|
|
|
[
|
I
|
I
|
!
I
|
|
|
|
|
|
|
!
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BUFFALO COLOR TABLE 6-6: SUMMARY OF CONTAMINANTS [N SURFACE SOIL (0-2') ss_sum
| SITE LOCATION |IRON OX| EAST | INCIN |WEATHER| SOUTH | WEST | WEST | TANK | TANK |

| |LAGOONS| SHORE | AREA | AREA | SHORE | SHORE |BOUNDARY|PARK 11S|PARK 913|

|

SAMPLE NUMBER |SB - 1 |S8 - 2 |S8 - 3 |SB - 4 |SB - 5 [SB - 6 | SB -7 | SB-8|5SB-9|

| | | | | |
, I | I | | |

|N1TROBENZENE I | |~ 580 | | I | |

|[BENZOIC ACID | | | 284 | { I !

[NAPHTHALENE [ I | 470 | | I | I ! |
| 2-CHLORONAPHTHALENE o | | 664 | | I | | | |
| ACENAPHTHYLENE | | | | 164 | | | ] i |
| FLUGRENE I I | | 2544 | | | | !
| PHENANTHRENE i | ] | 270 4 | J | | | 534
| FLUGRANTHENE | I | | 3304 | | | | | |
| PYRENE , ! | I | 3104 4§ | | i | |
| BENZO( 8 )ANTHRACEN | [ | | 180 4 | | | I | |
| CHRYSENE | | | | 1804 | | | | | |
| BENZO(D) FLUORANTHENE | i | | 150 4 | | | | | |
| 8ENZOCK ) FLUORANTHENE | | I | 140 4 | | | | | |
|9ENZOC8)PYRENE | | | | 160 4 | | | I | |
| INDENG(1,2,3-cd)PYRENE | | | T | | | | |
|8ENZOCg, h, i JPERYLENE | | | | &34 | | | | |
| | | | | | | i | | |
Ion (mg/kg) 1 a7 I (73 l 2780 | 454 | (Y3 l <10 I 1" | 54 | 27'
| | | | | | | | I | |
|TOTAL METALS (mg/kg) I | | I | | | ! I |
RRCTTTTESTEITLTEEELE: cecemenen] | S | | | | | |
|ANTTMONY | | 2.2 | 32.2] 8| | | | | |
|ARSENIC | 09| 45} 72| ws5]| na| 7.7 91 17.3 5.2
|BERYLLIUM | | 0.9 0.58 | | 1.3 1.2 | o058 1.2
| CADMIUM | | .. | 2.8 3| 0.8 | | | w3 1.9
| CHROMIUM - | 1076 | 662 | 1990 | 804 | 114 | 44.2 | 93.1| 153 | 553
|COPPER | o8 | 177 3580 MM | N8| 36.2 | k6| 60| 134
| 1ROM [S37000 | 71700 | 80750 | 38900 | 53600 | 25400 | 98008 | 43000 | 15200 |
|LEAD | 89| 22¢| S520 | 27300 | 396 | S0.4 | S| 3B | 22|
|MERCURY | 0.36| 4.8 6.2 4.4 3| | 0.68| 1.2 1|
|N1CKEL | 31| 77.3| 33| ».8] 33| 19.8| 18| 190 17.6]|
| SELENTUM | | | | | | 0.5% | | i |
|SILVER | 46| 1.3} 42 13| 11| 0686| 1.2] 093] o.88]
|2INC | 34.5| 159 | 3320 | 57| 4SS | 203 | 2% | 335 | 639 |

sample Date: 11/8/88
Laboratory Qualifiers:
J - Estimeted value




one other location (SB-1). The area appears to be dominated by the
presence of iron (53.7 percent at the surface and 26.4 percent in the
30-foot deep "A" zone composite). Other notable metals contained in the
fill in this area are: '

Copper 32 - 4630 ppm
Chromium 32 - 1076 ppm
Zinc 35 -. 473 ppm
Nickel 60 - 467 ppm

The concentrations of iron and nickel in this area were the highest
detected in the Area "D" soils.

No organic contaminants were found below the 30-foot depth.
However, the "A" composite collected from the 0-30 foot interval
contained the following:

Nitrobenzene 8.7 ppm
Naphthalene 4.3 ppm
Phenanthrene 1.6 ppm

6.2.2 Incineration Area

Soils collected within this area were found to be highly variable
with respect to the type and concentration of contaminants present. The
soils in the immediate vicinity of the former incinerator (at MW-4-88,
B-1, " and SB-3) are highly contaminated. Contaminants in this ‘area

include:
Nitrobenzene ND - 1110 ppm
Naphthalene ND - 470 ppm
1,2,4=-trichlorobenzene ND - 150 ppm
2-chloronaphthalene ~ ND - 140 ppm
1,2-dichlorobenzene 27 - 110 ppm
1,4-dichlorobenzene 11 - 13 ppm

Soil in this vicinity is contaminated from the surface to the maximum
depth at which samples were collected (i.e. 20-28 ft.), although the
organic contaminant concentrations appear to decrease with depth. Iron
varies up to 36 percent. Other heavy metals found in this vicinity
include: '

Lead 25 - 5520 ppm
Copper 34 - 3580 ppm

1115-03-1 6-5
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Zinc 39 - 3320 ppm
Arsenic 14 - 2860 ppm
Chromium 19 - 1990. ppm
Nickel 20 - 361 ppm

In contrast to the above, the types of contaminants found at the
sampling locations (MW-10-88 and MW-9-88) up and down the shore from the
1mﬁediate vicinity of the former incinerator were primarily polycyclic
aromatic hydrocarbon compounds (PAHs). The concentrations of these PAHs
ranged from less than 1 ppm to approximately 5 ppm at these Tocations.
These contaminanfs were present at a depth of 6-18 ft. at MW-9-88 but
only at the surface (0-2 ft.) at MW-10-88.

6.2.3 NeatheringﬁAréa
Soils in this area were variable both with respect to visual appear-
. ance and contaminant concentrations. The fill in most of the Weathering
Area has a purplish-blue color to a depth of approximately 6 ft.
Analysis of a composite sample from this depth interval at MW-1-88

- showed:
Iron 11,700 - 32,700 ppm
Copper 47 - 14,500 ppm
Lead 21 - 1,640 ppm

The concentration of copper was the highest found in soil at the Area "D"
site. The concentrations of these metals decreased with depth,
Essentially no semi-volatile organic contaminants were found at MW-1-88.

A surficial soil sample (0-2 ft.) collected a short distance from
MW-1-88 at SB-4 was strikingly different in appearance. The soil/fill at
this location of the Weathering Area consists of fine black sand, cinders
.and clay with only small amounts of purplish-blue stained soil. Analysis
of this sample also yielded results that were substantially different
from those obtained at MW-1-88. Twelve (12) different PAH cnmpounds were
detected at concentrations ranging from 16-330 ppm. Naphthalene was also
detected at a concentration of 2.8 ppm.

The high degree of variability of contaminants in the fill at the
Weathering Area is consistent with the highly variable 1list of products
(see Table 2-4) whose sludges were brought to the site for weathering.
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6.2.4 West Shore

The West Shore is the area that extends from the tip of the penin-
sula to the Area "D" site boundary on the west side of the peninsula.
Soil samples were collected in this area at the following locations:
MW-2-88, SB-5, B-4-88, MW-5-88, MW-6-88, and SB-6.

With the exception of MW-2-88, the concentrations of metals found in
the soil/fill in this area were generally much lower than those in the
Weathering Area, Incineration Area, and Iron Oxide Sludge Lagoon Area.
The concentration of metals found in the 0-16-foot interval at MW-2-88
were among the highest found at the Area "D". The notable metals
detected at this location were:

[ron 300,000 ppm
Zinc 716 ppm
Chromium 364 ppm
Copper 341 ppm
Nickel 164 ppm .
Arsenic _ 84 ppm

The principal semi-?olatile organic contaminants found along the
West Shore area are PAH compounds. Thirteen (13) PAH compounds’ were
found in the 0-16 ft. composite collected at MW-2-88 at concentrations of
0.8-14 ppm. Nine (9)'PAH compounds were found in the 2-4 ft. composite
collected at MW-6-88 at concentrations of 0.5-2.5 ppm. The only other
organic contaminants detected in soils along the West Shore were nitro-
benzene (5.9 ppm) and naphthalene (8.2 ppm) at MW-2-88 (0-16 ft.) and low
concentrations (i.e. less than 1 ppm) of two (2) PAH compounds at MW-5-88
(12-18 ft.). The absence of any semi-volatile contaminants in the
surficial soil borings (i.e. SB-5 and SB-6) collected near MW-2-88 and
MW-6-88 indicates that the contaminants found in these latter locations
occur at depths greateé than two (2) feet below the soil surface.

6.2.5 Tank Parks

Soil samples were collected in the areas of former tank parks 911N,
911S, 912 and 913 (see Fiqure 6-1). These tanks and what is known about
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the substances that may have been stored in them has been discussed in
Section 2.2.3.

Two (2) soil samples were collected for analysis in the area of tank
park 911N, Soils collected at both MW-8-88 (14-18 ft.) and B-7-88
(4-30 ft.) were observed to have a strong turpentine-like odor. An aily
sheen was also apparent in the soil at B-7-88 and a high HNu reading
(250 ppm) was recorded during headspace analysis 6f the soil sample from
MW-8-88, Even so, only one (1) specific chemical parameter was detected
(1.9 ppm bis(2-ethylhexyl)phthalate at MW-8-881. Metal concentrations
determined were also low relative to the rest of the site.

The soil sampling results in the area of tank park 911S were similar
to those at 91IN. Soil collected at depth was observed to contain NAPL
and to have a strong turpentine-like odor. However, analysis of the soil
samples [SB-8 and B-6-88 (8-26 ft.)1 again detected none of the specific
chemical parameters analyzed for. Likewise, metal concentrations were
Tow relative to the rest of the site.

A single soil boring was made in the area of tank park 912 (B-5-88),

.Slight black staining was observed at a depth interval of 6-10 ft.

Analysis of a composite sample (Composite "A") from this interval iden-
tified the presence of naphthalene (1.9 ppm) and thirteen (13) other PAH
compounds (0.7-11 ppm). Iron is present in the soil at 4.6 percent. An
extraordinarily high lead result (8.3 percent) indicates the presence of
a deposit below the surface at this boring location. Other notable
metals detected in the soil at this location were:

Mercury 14 ppm

Silver 4.9 ppm
These soil concentrations of lead, mercury, and silver were the highest
detected in the fill at the Area "D". An elevated EOX of 170 ma/Kg was
also detected. Analysis of a composite sample (Composite "C") collected
at a depth of 16-18 ft. detected 2-nitroaniline (1.1 ppm) and 2,4-di-
nitrotoluene (3.4 ppm).
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Three (3) soil samples (MW-3-88, B-4-88, and SB-9) were collected in
the area of tank park 913. B8lack oily staining and an HZS odor was
observed at MW-3-88 at a depth-interval of 4-18 feet. Analysis of the
composite sample (Composite "A") collected from this interval detected
naphthalene (5.5 ppm), 2,4:dinitrotoluene (2.6 ppm) and phenanthrene
(0.7 ppm). An EOX concentration of 160 mg/Kgq was also detected.

No specific chemical substances were detected at B-4-88, although an

"EOX of !60 ma/Kg was found in the 6-?4 ft. depth interval (Composite
"A"), The soils in this depth interval appeared somewhat oily and
exhibited an HZS odor.

Only phenanthrene (53 ppm) was found in the surficial soil sample
($B-9) collected near MW-3-88 and the former intake water pit (see
Figure 6-1). Metals detected in the soil samples collected in the area
of tank park 913 were low relative to the rest of the site.

6.2.6 Remainder of Site Interior

No specific organic chemical parameters were analytically detected
in soil at B-3-88, located just west of the former incinerator. The
concentration of metals detected were also low relative to the rest of
the site. '

A 5011 sample collected at a depth interval of 10-18 ft. from
pz-2-88, located at the north corner of former Building 432, was v1sual1y
observed to contain suds, indicative of detergent, and to have a petro-
chemical-like odor. Analysis of this sample determined the presence of
1,4-dichlorobenzene (1.7 ppm), 1,2-dichlorobenzene (0.9 ppm), naphthalene
(1.9 ppm), bis(2-ethylhexyl)phthalate (1.1 ppm), and five (§) PAH com-
pounds at concentrations of less than 1 ppm. An elevated EOX of 260
mg/Kg was.also detected.

! _ No contamination was found at either PZ-1-88, located at the eastern
corner of former Building 432 or SB-7 collected along the northern
, " boundary of the Area "D" site.
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6.3 GROUND WATER

The ground water monitoring results for those parameters having at
least one detected value are summarized in Tables 6-7, 6-8, 6-9 and 6-10.
Two (2) hydrogeologic units were monitored: the shallow unconfined
water-bearing zone and the bedrock aquifer (see Section 4.4)., A dis-
cussion of the character of contamination found‘in each of these units is’
presented below.

6.3.1 Shallow Unconfined Water-Bearing Zone
The screened interval of each weill installed within this zone can be
summarized as follows:

- Straddling the Water Table:

MW-2 MW-6
MW-3 MW-8
MW-4 ‘MW-9
MW-5 MW-10
- Middle of Shallow Water-Bearing Zone:
. W=7 W-13
. W-8 W-14
W-9 W-15
W-12
- Top of Uppermost Confining Layer:
. MW-11
MW-12
MW-13

Pl

The elevation of each screened interval ha§ been presented in Table 4-1,
Field observations pertinent to visual and olfactbry evidence of contami-
nation at. each well is presented in Table 4-2.

For «the purpose of discussion of the character of contamination
found in this zone, the Area "D" site is again divided into the areas
identified in Section 6.2.

6.3.1.1 Iron Oxide Sludge Lagoons

Two (2) wells (W-14 and W-15) were sampled on each of two (2)
occasions in this area (see Figure 6-1). During the June sampling event,
ground water elevations were higher than during the August sampling
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TABLE 6-7

BUFFALO COLOR CORPORATION

FIELD MEASUREMENT OF GROUND WATER PARAMEIERS(‘)

' . SPECIFIC

: CONDUCTIVITY TURBIDITY
WELL | TEMPERATURE °C H , (umhos) (NTU)
NUMBER ’ 577Z2-28788 8716788 87!7=7$7UU'2"U7TB7IU §/772-2%/88 8/16/88 B777-75788  B/Y5/08
MW-1-88 1% " 12.35 12.08 ' 8800. 4300. 1100 34
Mi-2-88 16 ) 15 6.60 6.78 2m0. 2750. * *
MW-3-88 16 15 6.61 6.55 2000. 1710. 88 1100
MW-4-88 16 15 6.60 6.44 4600. 3400. 38 (2)
MW-5-88 16 -- 5.80 6.35 1800. 1745, 44 75
Mi-6-88 16 -- S 6,77 6.42 1545, 1748. 59 1100
Mw-7-88 15 15 10.25 9.22 960.. 381. 1100 98
Mi-8-80 16 15 6.30 6.51 1710, 1361, 66 75
MW-9-88 17 16 6.81 6.80 2100. 4500. 30 58
Mi-10-88 16 16 4.68 4.40 ‘ 5250. 4320. 15 93
well 6R 16 13 8.90 8.90 2930. 2220. * *
well 7 16 17 6.22 6.13 1800. 1385. 80 1100
well 8 .16 12 6.96 6.91 1960. 1307. 26 22-
Well 9 © 16 17 7.80 7.87 2400, 2210, '
well 12 16 15 6.20 6.18 1450, 1225. *
well 13 16 15 4.72 5.12 - 2170. 1910. 38 30
well 14 16 12 : 7.63 7.2 1540. 1721, 1 *

Well 15 15 14 9.01 6.82 1850. 2450. 54 (2)

NOTES
(1) Determined during 6/22-24/88 and 8/16/88 sampling events. '

(2) NTU reading not taken.
* Sample was colored, which interfered with Turbidimeter readings due to light adsorption. -
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TABLE 6-8

1
FIELD MEASUREMENT OF CROUND WATER PARAMETERS( )

. SPECIFIC

WELL CONDUCTIVITY TURBIDITY
NUMBER TEMPERATURE °C oH (umhos ) _(NTU)
MW-11-88 12 6.40 2,800 100
MW=127-88 12 6.60 4,970 50
- MW-13-88 12 6.90 16,620 100

NOTE:

(1) Determined during 11/21/88 sampling event.
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l BUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS PAGE | of 10 (gwbyard)
' | SITE AREA SAMPLED |<<ccccccec [RON QXIDE LAGOOM AREA>>>>>3>>>> | < cc<cccc<<<WEATHERING AREA>>3333335>3>>>>>> |
| SAPLE MMBER | WELL 16 | WELL 14 | WELL 15 | VELL 1S | WELL 12 | WELL 12 | WELL 13 | WELL 13 |
| SAWPLE DATE | 6/24/88 | 8/18/88 | 6/24/88 | 8/18/88 | 6/23/88 | 8/17/88 | 4/23/88 | 8/17/88 |
! | I | | | ! | [ ol
l | SEMIVOLATILE ORGANICS (ug/t) | | | | | | I I [
: [=eemeecanenens R ALY | [ | | | | I I
| PNENOL | | I | ! I I I !
l I 2-CHLOROPHENOL | | I | | | ! | |
. I 1,3-0ICHLORCBENZENE | | | ! | | ! I I
| 1,4-DICHLORCBENZENE | I | ! | I | | I
[ 1,2-DICHLOROBENZENE | [ 344 | | | I | I
. ] 2-METHYLPHENOL | | 6 J | | 8| | I I |
| N-NITROSO-O1-n-PROPYLANINE | | | | - | ! [ |
| NITROBENZENE | I I | | I | 104 | 15 |
' | 2,4-DINETHYLPHENOL | | I | 69 | ! | | |
, I BENZOIC ACID | I | | | | ! I !
{81S¢2-CHLOROETHYL JOXYMETHANE | | | | I | | I |
| 1,2,4-TRICHLOROBENZENE | [ ] 1200 | 270 | | | ! |
' | NAPHTHALENE | 124 | 15 | 670 | 130 | I ! ! |
| 4-CHLORCAMILINE | ! I | | I | | |
| 4-CHLORO-3-METHYLPHENOL | | I | | | I | |
I | 2-METHYLNAPHTHALENE | ] | | 104 | i | I |
I 2-MITROANILINE | | | | | | | 44| |
, | ACEMAPHTHYLENE | I I | | o | | I
I ACENAPHTHENE | | I 2 3 | % | | | | R
' I OIBENZOFURAN | I | | 13 | I I I
] 2,4-0INITROTOLUENE | T I | I W | 2000€]| N |
| 2,6-0INITROTOLUENE | | | | | I | 1500 E| 1700 € |
. | DIETHYL PHTHALATE | | | | | I | I |
‘ | FLUORENE | | | 24 | 17 | I | | |
| N-N1TROSCDIPHENYLAMINE | | [ | 64| [ I | I
' i PENTACHLOROPHENOL | | | | | | I I I
| PHENANTHRENE | ] | 634 | 59 | | | I |
| ANTHRACENE | [ i 1% 4 | 13 | | I | |
I 01-n-BUTYLPHTHALATE | I | I | | | I |
l | FLUORANTHENE | | | 184 | 33 | | | | |
| PYRENE | | | 164 | 2 | | | I |
{ BENMZOC2)ANTHRACENE | | | 84| 1 | | | | |
l | BIS(2-ETHYLKEXYL)PHTHALATE | | | | 64| | 52 | | |
| comysENg | i | sS4 | 1 | | | ! |
I BENZO(D) FLUCRANTNENE | i | | | | | | |
| BENZO(K) FLUCRANTHENE | l | [ I | I | l
' | SENTDOC)PYRENE | | | | 74| | I I l
| -SENRIOINE | | | | 360 | | I | |
1 1-NAPHTHVLANINE | 16000 O | 5600 | 42000 D | 9100 | | | I |
' | ANILINE | NR | | s 60| N | | R |
LABORATORY QUALIFIERS: E-Exceeded calibrated range NR-Parameter not inc. in snalysis
J-Estimated value N-Spike sample recovery outside limits
. 0-Detected in diluted sample S-Determined by method of stargiard addition
8-Analyte detected in lab blank
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BUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS PAGE 2 of 10 (gwbyar2

............. LR R R R R R R X R e T R R I I g g

] SITE ARSA SAMPLED |<ccccc<<<< [RON OXIDE LAGOON AREA>>»2>>33>>|<<<<<<<<<<<WEATHERING AREA>>>>>3>>>3>>3>>>>|
| SANPLE NUMBER | WELL 14 | WELL 14 | WELL 1S | WELL 15 | WELL 12 | WELL 12 | WELL 13 | WELL 13 |
| SAMWPLE DATE | 6/24/88 | 8/18/83 | 6/24/88 | 8/18/88 | 6/23/88 | 8/17/88 | 6/23/88 | 8/17/88 |
| .
|

VOLATILE ORGANICS (ug/l) |

VINYL CHLORIDE |

| | I f

I I I ! I I | |

I I I I I I I !

! I I I | ! I [ I
| METHYLENE CHLORIDE | 650 8 | 88| 800 8 | 918 | 184 | 78| 68 | 78|
| ACETONE | | o7 | S0 8 | 928 | 56 8 | 110 8 | 26 8 | 16 8 |
| CARBOM DISULFIDE | | NR | i NR | | NR | | NR |
| 1,1-DICHLOROETHENE | | | | | | 184 | 184 |
| 1,2-01CHLOROETHENE(TOT) | | | | | | 6 84 | | 383}
! CHLOROFORM | I 7 | | | I | |
| 2-BUTANONE | | I | | | | ! I
| SROMOD I CHLOROME THANE | | | } | | | | |
| TRICHLOROETHENE | | | | | | | | [
| - BENZENE | | 250 € | 1000 | $10 | 0.1 84 | | 0.4 J | 24
| 4-METHYL-2-PENTANONE | | NR | | NR | | NR | | NR ]
| TOLUENE | | | 6208 | 320 | 0.09 84 | | 184 | 24 |
| CHLOROBENZENE | | 24 190 4 | 400 | | | 14 i
| ETHYLBENZENE | | 24| | | | | | |
| XYLENE (TOTAL) | | | | 34 | 78| | 68 |
I : I i | ! | | I | |
|TOTAL METALS (ug/t) | | | | ] | | | ]
|+eeeeseees seneees seseseeenns| | | | | | | ! |
| ALUMINUN | NR | ‘10200 | NR ] 1200 | NR | 16800 | NR | 67000 |
| ANTIMONY | 126 | 58 | 21 | | | S | | 7
| ARSENIC | 1620 | 1820 | 35 | | 18 | 25 | 460 | 933 |
| BARIUM |  NR ] 1020 | NR | 60 | NR ) 112 | NR. | 281 |
! sERYLLIWN | | [ [ [ | ! 61 7|
| - CADMIUM | 127 | 37} 16 | | 6 | | 21 | 26 |
| CHRONIUR | 679 | 803 | 26 | | 203 | 197 | 62 | 201 |
| corPeER | 27800 | 3220 | 49 | | 330 | 306 | 28600 | 78700 |
| 1ROM | 3940 | 405000 | 47300 | 22500 | 45000 | 72200 | 75000 | 233000 |
| LEAD | 2680 | 3030 | 22 | 6.8 | 2390 | 1390 | 312 | 573 |
| RAGHESIUN | NR | 26500 | NR | 32700 | NR } 29900 | NR ] 36100 |
| MANGANESE | NR | 440 | NR | 1230 | NR | 2770 | NR | 2170 |
] MERCURY | a1 | 9.6 | } | S0 | 2.8 | 2.1 $.2 |
| NICKEL | 630 | 760 | 90 | | 60 | 60 | 460 | a30 |
| s | | | | | | | | |
| - silLveR | | I S| | 91 | 81 |
| --THALLIWN | 57 15 | 36 | | | | | I
| : e | 3370 | 4390 | 72\ 37 | 1220 | 1390 | 2660 | 5610 |
| CYANiDE | 4S | 10 | 13 ] | | | a2 | 36 |
| HEXAVALENT CHROMIUN (ug/l) | | 10 | | | | 130 | 6 | a |
| T0C (mg/t) | 53 | 110 | 650 | 500 | 27 | 33 | 3 39 |
| TOX (ug/l) | 27 | 180 | 160 | 5440 | 29 | 15 | 36 | 21 |

LABORATORY QUALIFIERS: E-Exceeded calibrated range NR-Paramster not inc. in analysis
. J-Estimated value N-Spike sﬁlo recovery outside limits

D-Oetected in diluted sasple S-Determined by method of standard addition
8-Analyte detected in Lab blank




l BUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS -PAGE 3 of 10 (gwoyer)
|, ) | SITE AREA SAMPLED | <CCCeec et C<C<<<<<<INCINERATION AREA>>>335>333>333323223333355555>353335> |
| SAPLE MBMER | MU-4-88 | MW-46-88 | MW-9-88 | Mi-9-88 | MW-10-88 | MW-10-88 | My-12-88 | wu-13-88 |

| SANPLE DATE | 6/23/88 | 8/18/88 | 6/23/88 | 8/17/88 | 6/23/88 | 8/17/88 | 11/21/88 | 11/21/88 |

' | | ! | ! I I f |a=a |
: |SEMIVOLATILE GRGAMICS (ug/l) | | | I | ! Lovr o

R RREE LT EELTCT T seveeee| | | I I I I | I

l | PHENOL | | | [ - | I I I I
| 2-CHLOROPHENOL | 18000 | 1200 E | | | I I I I

| 1,3-D1CHLOROBENZENE | I 49 | 14| | [ | | i

| 1,4-OICHLOROBENZENE | 49000 | S10 E | S 4| 64| | [ | [

' | 1,2-D1CHLOROBENZENE | 210000 | 920 € | 54| | | | I 4000 |
| 2-METHYLPHENOL | | o7 | I | I | | |

| N-NITROSO-DI-n-PROPYLAMINE | | | | I | | | |

l | NITROBENZENE | | | 1 | | 1 | |
| 2,6-DIMETHYLPHENOL | 9% 0J | 130 | 64| I | ! I !

| BENZ0IC ACID | | I I | | | I |

I |81S¢2-CNLOROETHYL JOXYMETNANE | | I | | | | I !
] 1,2,4- TRICHLOROBENZENE | 2 | 84| | | | | | |

| NAPHTHALENE | 33 | I SJ| | I | 034 4900 |

[ 4-CHLOROANILINE | | | | 84| I | 2| 1000 €E |

' | 4-CHLORG-3-METHYLPHENOL | I | i | | | | |
| 2-NETHYLNAPHTHALENE | | [ | | | | { |

i 2-NITROANILINE | | | | | | | | |

' | ACEMAPHTHYLENE | | I | | | I | i
| ACEMAPHTHENE | | | | | | | ] |

i DIBENZOFURAN | | | | | | I | |

| 2,4-0INITROTOLUENE | [ Pow | | w | I I

' | 2,6-0INI TROTOLUENE | I 1 | | | | | i
i DIETHYL PHTHALATE | 44 | i | ] | | I

| FLUORENE | | | | | | | I |

. | N-NITROSCOIPHENYLAMINE | & J | | I I I I | |
I PENTACHLOROPMENOL | 24| | | | | | | |

I PHENANTHRENE | 34 I | | | | | |

I CANTNRACENE | 0.9 J | | | | ! I | |

' | OI-n-BUTYLPHTHALATE | 0.7 J | | | | | | 19 |
I FLUORANTNENE | 19 | I | | I | |
‘ | PYRENE | 14 | | | | I | I
l | BENZO(a)ANTHRACENE | 13} | | | | | | |
| BISC2-ETHYLHEXYL)PHTNALATE | 24 73| | 74 ! 74 178 |

: I cmvsEsE | 0.9 4 | | | | | | | |

I BENZC(D) FLUCRANTNENE | | | | | | i | |

| BENZOCK)FUIORANTHENE | | I | | I I I I

1 I SEX20Ce)PYRENE | | I | | | | | I

| ©-oenzIoINg | | | | | | | I !

| 1-NAPNTHYLANING | 2800 O | 300 | 97 | 16 | | I 3| |

| ANILINE | N | | W | W | I 5| 250000 |

LABORATORY QUALIFIERS: E-Exceeded calibrated range NR-Parsmeter not inc. in anslysis
J-Estimated vatue N-Spike sample recovery outside limits

0-Oetected in diluted semple . S-Determined by method of standard addition
8-Anslyte detected in lab blank




SUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS PAGE 4 of 10 (gwoysrl)

................. P L L R R R R T T S

| SITE AREA SANPLED |«««<¢<««<««««<«<<««'<<«|NCINERAHOM AQEA>>>>>>>>>>>»>>»»»>»»»>»»>>|
] ) snvu_mn | M-4-88 | MI-4-88 | MuW-9-88 | M-9-88 | mW-10-88 | mv-10-88 I‘W'ﬂ'&a | Mw-13-88 |
| SAWPLE DATE | 6/23/88 | 8/18/88 | 6/23/88 | 8/17/88 | 6/23/88 | 8/17/88 | 11/21/88 | 11/21/88 |
l
l

| ] |
VOLATILE ORGANICS (ug/l) | |

{

| | ! ! ]

| | | I I [ |

| | I | | 1 I
| VINYL CHLORIDE | | i | | | | R ]
| METHYLENE CHLORIDE | 15000 8 | 108 | 384 | aas | 284 | 108 | 15 84 | S8 8 |
i ACETONE | 5400 BJ | | 14000 8E { 93 | 198 | S5 | S30 | 2000 E |
| CARSOM DISULFIDE | i NR I | NR | | NR I | |
| 1,1-DICHLOROETHENE | | 284 | | 84| ] 14 ] i i
[ 1,2-01CHLOROETHENE(TOT) | i 6 | | 19 84 | | +4 8J | [ [
| CHLOROFORM | | | | %8| | ! | t
| 2-SUTANONE | I | | I | | | 260 |
| BROMOD | CHLORCMETHANE | i | | 74 | i | |
I TRICHLOROETHENE | | | | | | | | 34
| BENZENE | | 34| % 8| 104 | 0.7 4 | | 1224 | 820 |
| 4-METHYL-2-PENTANONE | I NR | | ] NR | | 24|
| TOLUENE | 170 BJ | 184 | 560 8E | 214 ) 0.684 | I | 4700 € |
| CHLOROBENZENRE | 37000 | 38 | 320 8 | 420 | | | ~ 88| 7700 8E |
| ETHYLBENZENE | 43000 | 130 | 41 | 64| | | | 350 |
| XYLENE (TOTAL) | 1700 84 | | 1200 8& | 1208 | | 68 | | 39 |
I | I | | | | | 1 {
[TOTAL METALS (ug/l) | | | | | | | I |
feosesn- seesecescsscccceccesan| | | | | | | | |
} ALUNIIUN | NR | 22600 | NR | 3160 | NR i 15300 | NR | NR |
| ANTIMONY | | | | 19 | | S| . | |
| ARSENIC | 144 | 127 | 6.4 | 42 u | 1560 | 0 | 13.6 | 277 |
| BARIUN | NR | 216 | NR | 48 | NR | | NR | NR |
I BERYLLIWN | | | | i | | | |
I CaDMIuM | 8| 51 ] | 49 | 1% | | |
| CHROMIUN | 40 | 61 | 16 | 3 | “ | 30 | 13| 7
| COPPER | 22 | 748 | »| 161 | 1800 | 3710 | 2 | 119 |
| IROM | 62000 | 76300 | 8930 | 22900 | 80500 | 44800 | 15500 | 8900 |
| LEAD | 66 | 37 | 32| 11 7| | i |
| MAGNESIUM | MR | 25100 | NR ] 59700 | NR ] 42900 | NR | MR |
| . MANGANESE | NR | 4100 | NR | 21300 | NR | 9600 | NR | NR |
I MERCURY | | | | I i ! | |
| NICKEL | so | 60 | | 30 | 370 | 430 | | 250 |
I SELENIWN | I | | | | | I |
| SILVER | | | s | | 8| | 1| 13 ]
I TRALLIWN | | | | | | | | |
| 2 | s | 891 | 156 | 143 | 4180 | 5290 | 4 | 90 |
| CYANIDE | | I 15 | 19 | I | N | N |
| HEXAVALENT CHRONIUN (ug/l) | 6 | 6| ] 13 | ] 3] W | W
| T0C (mg/l) | 200 | 200 | 49 | 56 | 35 | 32 | 50 | 2350 |
[ TOX (ug/l) | 22600 | 27200 | 490 | 520 | 220 | 290 | 560 | 19200 |

LABORATORY QUALIFIERS: £-Exceeded calibrated range NR-Paramster not inc. in snalysis
J-Estimated value N-Spike sample recovery outside limits

‘D-Detected in diluted sample S-Determined by method of standard sddition
8-Anslyte detected in Lab blank



BUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW. GROUND VATER RESULTS PAGE S of 10 (gubyar2)

| SITE AREA SAMPLED |«<<«««¢«<<««'«««<«<«< WEST SHORE >>>>»»»;»>»»»»»»>>>>»»»>»>|
] SAMPLE NUMGER | Mmu-5-88 | MJ-5-88 | Mi-6-88 | n-6-88 | mi-2-88 | M-2-88
| SANPLE DATE | 6/22/88 8/17/88 6/22/88 8/16/88 6/22/88 8/16/88
| ]
I

SEMIVOLATILE CRGANICS (ug/l) |

| PHENOL |
| 2-CHLOROPHENOL |
! 1,3-DICHLOROBENZENE |
[ 1,4-01CHLOROBENZENE |
| 1,2-DICHLOROBENZENE |
I " 2-METHYLPHENOL |
| N-NITROSO-01-n-PROPYLAMINE |
I NITROBENZENE |
| 2,4-O1METHYLPHENOL |
| BENZ0IC ACID |
|81S(2-CHLOROETHYL JOXYMETHANE |
| 1,2,4-TRICKLOROBENZENE |
| NAPHTHALEME |
| 4-CNLORGANILINE |
| 4-CHLORO-3-METHYLPNENOL |
I 2-METHYLNAPHTHALENE |
| 2-NITROANILINE |
| ACENAPHTHYLENE |
| ACENAPNTHENE |
| DISENZOFURAN |
| 2,4-DINITROTOLUENE |
| |
! |
I |
I |
I |
| |
| |
I |
I |
| |
I |
I |
| |
| |
I |
I |
! |
|

|

-—

54

NR
2,6-0INI TROTOLUENE

DIETHYL PHTHALATE

FLUORENE

N-NITROSOD IPHENYLAMINE
PENTACHLOROPMENOL
PHENANTHRENE

ANTHRACENE
01-n-BUTYLPHTHALATE
FLUORANTHENE

PYRENE

BENZO(a)ANTHRACENE
B1S(2-ETHYLHEXYL)PNTHALATE
omvsENe

BENZO(D) FLUORANTHENE
BENZOCK)FLUORANTNENE

1% 04

S S J

SENZO(0)PYRENE
SENZ2IDINE
1-NAPNTHYLANINE |
ANILINE | NR

| !
! !
! I
| I
| |
I |
I |
! !
! I
l |
I I
| |
| I
I |
I |
! |
| I
| |
! I
| !
I I
| |
| |
| |
| I
| I
| |
| |
| I
| |
| |
| |
| |
| |
I I
! |
| I
| |
| I
I |
I |
| |
| !
!

LABORATORY QUALIFIERS: E-Exceeded calibrated range NR-Parameter not inc. in snalysis
J-Estimated velue N-Spike sample recovery outside limits
D-Detected in diluted sampie S-Oetermined by method of standard addition
B-Anslyte detected in lab blank




' BUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS PAGE 6 of 10 (gwbyar2)
l ] SITE ARBA SAMPLED |<<<eeaeeeeeceeeeeccecceccc<<<<< YEST SHORE >>>>3>53333335>3333533533>353>335»»»3>>> |
| SAPLE NUMBER | y-5-88 | w-5-88 | MJ-6-88 |  MW-6-88 |  mw-2-88 | mi-2-88 |
' - SAWPLE DATE | 6/,22/88 | 8/17/88 | 6/22/88 | 8/16/88 | 6/22/88 | 8/14/88 |
| | | | ! | | |
|VOLATILE ORGANICS (ug/\) | | I I I I |
[someesemsmeocacnscocnen ahhbhd | I | ! | | |
. ' | VINYL CHLORIDE | | | | | { |
[ METHYLENE CKLORIDE | 484 | . 98 | 284 | 68 | 284 | 684 |
' I ACETONE | 380 € | 1208 | 54| 198 | 64| |
. | CARBOM DISULFIDE | | NR | | NR | 14| NR |
[ 1,1-01CHLOROETHENE | | | | 184 | I |
| 1,2-01CHLOROETHENE(TOT) | | 384 | | 384 | 384 |
| CHLOROFORM | i | | | P !
' ! 2-BUTANONE | I | ! | | |
| BROMOD | CHLOROMETHANE | | | | i | ]
| TRICHLOROETHENE | | 14 | i | |
' | BENZENE | 0.6 84 | ] 0.284 | 24| 68 | 8|
| 4-METHYL-2-PENTANONE | | NR | 34| NR | | NR i
| TOLUENE | 0.284 | | 0.1 84 | | 0.7 84 | 14
| CHLOROBENZENE | 0.284 | | | | 68| 9
l i ETHYLBENZENE | | | | . 0.24 | |
| XYLENE (TOTAL) | | 68 | | 98 | 14 ] 88|
- | | | | | I | |
' | TOTAL METALS (ug/t) | [ | | | | |
IR AiitdiS sesescoesseceee] | | | | | |
| ALUNIM | NR | 1780 | R | 8730 | NR i 5890 |
| ANTINONY | | | | 2| 2 | 7|
. i ARSENIC | 20 | ] 35 | 2| 208 | 368 |
| SARIUM | NR | 30 | NR | 177 | NR | 183 |
| BERYLLIUM | | | | | | |
. ) CADNIUN | 13 | | S| | 116 | 7 |
| CHROMIUM | | 16 | 2 | A 2140 | 1340 |
| coPPeER | 20 | N 40 | 137 | 860 | 520 |
| 1Rom | 30100 | 32600 | 4960 | 18800 | 381000 | 254000 |
. | LEAD | { 1" | 68 | Q7 | 2670 | 145 |
| MAGNESIUN | 1 ] | 34000 | NR | 43800 | NR | 39400 |
| MANGANESE | NR | 12000 | ] ] 93 | NR | 4570 |
' ' | KERCURY | | | 0.72 | 2.1 | 50 | 12.3 |
| nicxEL | 4 | | 40 | 0 | 180 | 9 |
| SELENIWN | | | | | | |
' | stver | | i | 168 | | [
| TRALLIUN | | | 1 | 1 |
: | Coame | 8 | | 213 | 453 | 950 | 4590 |
| © CYANIDE | | | | | 12 | |
. | WEXAVALENT CHROMIUM (ug/l) | 71 3| 7| | 6 | 59 |
| T0C (mgst) | - 32 | 76 | 13 | 27 | 120 | 8s |
| TOX Cug/l) | 8 | 8s | 38 | 26 | 160 | 140 |
' LABORATORY QUALIFIERS: E-Exceeded calibrated range NR-Parameter not inc. in analysis
J-Estimated value N-Spike sample recovery outside limits
D-Detected in diluted sample $-Oetermined by method of standard addition
. 8-Analyte detected in lab blank
! ’




SUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS PAGE 7 of 10 (gwoyer?)

---------------------- P A e R R R L R L R R R A L E L R LR R R R R R R R R

] SITE AREA SAMPLED |cccccccccc<<<e<<TANK PARK 913>3>5>5232>»>>3>3»»> | €<<<<<TANK PARK 911 umru>»,,,»‘»|
| SAPLE NUMBER | MW-3-88 | mw-3-38 | WELL 9 | WELL 9 | Mw-8-88 | mJ-8-83 | mu-11-88

| ) SANPLE DATE | 6/22/88 8/16/88 6/24/88 8/16/88 6/23/88 8/17/88 | 11/21/88
!
|

|
SEMIVOLATILE ORGANICS (ug/l) |

|

|

o

P |

[ raremsananeananeas |
PHENOL | bY4 |

2-CHLOROPHENOL | 5J |
1,3-01CHLOROBENZENE | ]
1,4-DICHLOROGENZENE | 130
1,2-DICHLOROBENZENE | 52

! 8J
I

I

I

|

I 2-METHYLPHENOL |
|

I

|

|

I

74 49

34
220

0.8 54

14 35

24 24

64
N-NITROSO-01-n-PROPYLAMINE |
NITROBENZENE |

2,4-DIMETHYLPHENOL | 18 13

: BENZOIC ACID | 184

815(2-CHLOROETHYL JOXYMETHANE |

1,2,4-TRICHLOROBENZENE |

NAPHTHALENE | 30
4-CHLOROAMILINE |

4-CHLORO-3-METHYLPHENOL | 44
2-METHYLMAPHTHALEME | .
2-NITROANILINE |
ACEMAPHTHYLENE |

ACENAPHTHENE |

43

74

|
I
!
|
I
I
I
|
|
] 2,4-DINITROTOLUENE | NR NR
| 2,6-DINITROTOLUENE |
| DIETHYL PHTHALATE |
| FLUORENE |
| N-NITROSOD IPHENYLAMINE |
| PENTACHLOROPHENOL |
| PHERANTHREXE |
| ANTHRACENE |
| O1-n-BUTYLPNTHALATE | 0.2J
] FLUORANTHENE |
| PYRENE |
| BENZO(a)ANTHRACENE |
| B1S(2-ETHYLHEXYL)PHTHALATE | M
| . cmvseng |
| BENZO(LIFLUCRANTIENE |
| SENZOCK) FLUDRANTIENE |
! SENAOCR)PYRENE |
I --oEMRIDINg |
[ 1-NAPUTHYLANINE |
| AMNILINE | NR | | NR | | NR
LABORATORY QUALIFIERS: E-Exceeded calibrated range NR-Psrameter not inc. in snalysis
: J-Estimeted value N-Spike sample recovery outside Limits
0-Detected in diluted sample S-Determined by method of standard addition
8-Analyte detected in Lab blank

0.2

|
!
|
|
|
[
|
|
i
|
|
|
|
I
!
|
|
|
|
!
|
|
|
|
|
1
|
|
|
[
|
|
|
|
|
|
S J |
|
|
|
|
|
|

| | | I
| f ! f
| | | I I
I [ | | I
| | I I |
I | | I |
I | | | |
! | | | |
I | [ ! |
| | i | |
| I | | I
| | | I i
| ] | | |
I | I | I
| | { I I
I I i | I
| | | | |
| | | I |
i | I | 1
| | | | |
| | I | |
| i | | |
| i | I |
OIBENZOFURAN | | | | | |
| | | | w |
| | | i I
| | | I |
| | | | |
| | | | |
| | | | |
| | I | |
| | | | |
| | | | |
| i | | |
| | | | |
| | | | |
| | | | |
| | ! | |
| | | | |
| | | | |
| | 1 | |
| | | | |
| | i | |
| |



8UFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS

PAGE 8 of 10 (gwbyar2)

........ [P R L R R L L T R R R Y P Y LR LT R L T R TR N g

SITE AREA SAIPLED |<<ccccccccccccc<TANK PARK 913»»»»»»»»»|§<<<<<7ANK PARK 911 NORTH>>>>>>>>>> |

[

| SAMPLE NUMBER | MW-3-88 | My-3-88 | WELL 9 | WELL 9 | Mu-8-88 | MJ-8-88 | mu-11-88 |
| ’ SANPLE OATE | 6/22/88 | 8/16/88 | 6/26/88 | 8/16/88 | 6/23/88 | 8/17/88 | 11/21/88 |
! | | | | | | | ]
[VOLATILE ORGANICS (ug/l) | | | | I I I |
[soommmmmommonnees Sossesee aaad | | | | | | | I
| VINYL CHLORIDE | I [ | | | 64| |
i METHYLENE CHLORIDE | 2000 8 | 68 | S8 | 98 | 480 8 | 78| |
| ACETONE | | 70 8E | 190 | 638 | 15000 BE | 398 | |
i CARSOM DISULFIOE | | W ] | W | | R | I
| 1,1-DICHLOROETHENE | | 284 | | 184 | | | |
[ 1,2-0ICHLORCETHENECTOT) | | 484 | 14 384 | | 68 | |
| CHLOROFORM | | | | i 0.74 | i |
| 2-BUTANONE | | [ | | | i |
| SROMOD [ CHLORCMETHANE | | | | | [ J |
i TRICHLOROETHENE | J ] } i | | |
| BENZENE | 280008 | 1100 € | 2% | “ | i 3J| 630€E |
[ 4-METHYL-2-PENTANONE | A I ] | | W i | W | |
| TOLUENE | 160 8J | 20| o0.284 ] 13| 384 | 100 |
I .CHLOROBENZENE | 3600 8 | 7SO E | 130 | 20 € | 1400 | 1100 € | 43000 € |
I ETHYLBENZENE | 1200 BJ | 20¢€ | i 14} $J 1 170 |
I XYLENE (TOTAL) | 750 8J | 130 8 | | 108 | i 78| 7% |
| : I | | | | | | |
| TOTAL METALS (ug/l) | | |- | | } 1 |
fooeenooenn- seesscssccceseccen| | | | | I | |
| ALUMIMUM | NR | 1520 w- | 39 | N I 35200 | W |
| ANTIMONY | i | i | | | |
| ARSENIC | 48 | | 52 | 31| 6 | | 5.7 |
| BARIUM | NR | 262 | 1] A | NR' | 259 | NR ]
I BERYLLIWM | | | | | | | |
| CADMIUN | 6| | 1 | 6| 6| |
I CHROMIUM | 27 | 20 | | 21 | 80 | 95 | |
| copPER | 20 | 16 | 13 | 16 | 168 | 34 | s |
| 1roM | 14100 | 15300 | 23700 | 30500 | 65000 | 104000 | 6200 |
| LEAD | 28 | | 2| | 179 | 7S | |
| MAGNESIUM | MR | 8900 | NR | 11800 | R | 34300 | MR |
| MANGANESE |  NR | 1700 | wm | 763 | MR | S630 | MR i
| nErcuRy | | | | | | 0.29 | |
| MoEL | | | | | 120 | 140 | |
I SELENIWN | [ | | | | | |
I - SILVER | | I | | | | l
| . TRALLIURW | I 1 9% | | | | |
| e | 237 | 82 | 38 | 3| 2040 | 4080 | 511
] . CYAMIDE | | | 30 | 56 | | (. |
| MEXAVALENT CHROMIUM (ug/L) | | 8| | 7| I 36| W |
| T0C (mg/l) | 9% | 190 | “ | 62 | 19 | o] 27
| Tax (ug/t) | 1310 | 1610 | 260 | 520 | 200 | 130 | 2700 |

LABORATORY QUALIFIERS: E-Exceeded calibrated range
J-Estimated value
D-Detected in diluted sample
8-Analyte detected in lab blank

NR-Parsmeter not inc. in snalysis
N-Spike sample recovery outside Limits
S-Determined by method of standard addition




BUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS PAGE 9 of 10 (gwbyar2

....... P L R LR R R R R L R R R R R LR R R

| SITE uu SAMPLED | <<<ccccccc<<<<TANK PARK 910>2>>>2>3>>>>3>>> | <<<<<<<<<<REMAINDER OF SITE INTERIOR>>>>>>> |
] SANPLE NUMBER | WELL 8 | WELL 8 |8 - NAPL |8 - NAPL | WELL 6R | WELL 6R | WELL 7 | WELL 7 |
] . SAMPLE DATE | 6/24/88 | 8/18/88 | 6/24/88 | 8/18/88 | 6/23/88 | 8/18/88 | 6/24/88 | 8/17/88
| .
|

I I ! | f | | s=a=
SEMIVOLATILE ORGANICS (ug/l) | .

(ug/kg) (ug/l)
[ PHENOL
| 2-CHLOROPHENOL
| 1,3-D1CHLOROBENZENE
| 1,4-DICHLOROBENZENE
] 1,2-DICHLOROBENZENE
| 2-METHYLPHENOL
| N-NITROSO-01-n-PROPYLAMINE
| NITROBENZENE
[ 2,4-DIMETHYLPHENOL
| BENZOIC ACID
|81S(2-CHLOROETHYL YOXYMETHANE
] 1,2,6-TRICHLOROBENZENE
| NAPHTHALENE
| 4-CHLORCANIL INE
| 4-CHLORO-3-METHYLPHENOL
| 2-METHYLNAPHTHALENE
| 2-NITROANILINE
| ACENAPHTMHYLENE
| ACENAPHTHENE
| DIBENZOFURAN
| 2,6-01NI TROTOLUENE
|
|
I
|
|
|
]
I
|
|
I
|
|
I
J
|
I
|
|

[V V]
—

18

. 14
17

22000 J 54

|

|

| |
| [
| I
! !
{ |
| |
| [
] |
| !
| I
| !
[ I
| I
! !
| |
| |
I |
[ |
| 18 |
| 94|
| !

2,56-DINITROTOLUENE | |
DIETHYL PHTHALATE | I
FLUORENE | |
N-NITROSCDIPHENYLAMINE | I
PENTACHLOROPHENOL | |
PHENANTHRENE | |
AMTHRACENE | |
01-n-BUTYLPHTHALATE | |
FLUORANTHENE | |
PYRENE | |
BENZOC)ANTHRACENE | |
BIS(2-ETHYLHEXYL)PHTHALATE | |
CmYSENE | I
BENZO(D)FLUCRANTHENE | I
BENZOCK)FLUDRANTHENE | |
SENZ0C)PYRENE | |

" sEMZIDINE | |
1-NAPHTHYLAMINE | |
ANILINE | I

4 J 12

34

16

34
0.3
56
44
14
2
14
0.3 4
0.6 J
0.6 4

190000
6100
3500 J

37
44

3
74
164 N
1900 J
1200 J
1100 4

|
|
|
|
I
I
|
|
|
I
|
|
|
|
I
!
I
|
I
|
I
!
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
I
1100 J |
|
|

I ! i I
| | I I
[ ! I |
I | I !
! I I !
| | | I
I | | I
I I I I
| I | |
[ | I I
I I ! |
| ! | I
I I | |
I | I |
| ! I |
| I | |
I | I |
I | I |
! | ! |
! | | |
I | | !
I | ! !
| WR | | NR 1 NR
! | | I
| | | |
I | | |
| | | |
I I I |
| ! I |
| ! | !
| I | |
I | | {
| | | |
| | I |
| | | |
| | | |
| I ! |
I I I !
| | | |
! | | I
I | | |
| | ! !

LABORATORY QUALIFIERS: E-Excesded calibrated range NR-Paramster not inc. in snalysis
’ J-Estimated value N-Spike sample recovery outside limits
D-Detected in diluted sample S-Determined by method of standard addition
.8-Analyte detected in lab blank ’



l BUFFALO COLOR TABLE 6-9: SUMMARY OF SHALLOW GROUND WATER RESULTS PAGE 10 of 10 (gwoyar2
l | SITE AREA SAMPLED |<<<<<<<<<¢<<<<YANK PARK 910>>>>>>>>>>>>>>>>|<(<<<<<<<<REH‘INDER OF SITE INTERIOR>>>>>>> |
| SAPLE NUMBER | WELL 8 | WELL 8 [8 - NAPL |8 - NAPL | WELL R | WELL 6R | WELL 7 | WELL 7 |
| SAMPLE DATE | 6/2¢/88 | 8/18/88 | 6/26/88 | 8/18/88 | 6/23/88 | 8/18/88 | 6/24/88 | 8/17/88 |
l ’ ] | | ] I | ' | Il::a:=====|
|VOLATILE ORGANICS (ug/l) ] I | Cuask@) | cugsly | | | [ I
R bbb bbb bbb | ! I | I I I [ !
l | VINYL CHLORIDE | I | I | | | | i
| METHYLENE CHLORIDE | 140 8 | 98| 1408 | 60008 | 1384 | 98 | 184 | ‘78 |
| ACETONE | 47 4 | 1 384 ] 89008 | 8 8 | o 1 | |
| CARBOM DISULFIDE | 3| MR | 1] N [ | W 71 W}
l | 1,1-DICHLOROETHENE | | 284 | | 1100 84 | | 184 | ] . 184
| 1,2-DICHLOROETHENECTOT) | | 5 | 3300 | | 5| | 384
I CHLOROFORM | | I | I | | I [
' | 2-uTANGHE | I I | | | I I
[ BROMOD [ CHLOROMETHANE | | 184 | 590 84 | [ 184 ] I |
| TRICHLOROETHENE | I | I [ , I [ | |
| SENZENE | ] 5 42 | 3700 | 4808 | SOOE | 16  210¢€ |
l i 4-METHYL -2-PENTANONE | | N | wm | | N | N
| TOLUENE | 0.68J4 | 284 | 1384 | 170084 | 1108 | a8 8 | | |
I CHLOROBENZENE | 94| S.J | 110 | 1200 1784 | 2% | | 9|
. I ETHYLBENZENE | I | 94| 920 4 | | | 24| |
| XYLENE (TOTAL) | 35| 118 90| 37008 | 1084 | | i 78|
- | I | | | | | | | |
. | TOTAL METALS (ug/l) | | | (mgskg) | (ma/skg) | I I i I
feeescecnccccoas e | ] | | | | ! | |
| ALUMIMIE | NR | 1500 | wm | S8| WM | 2780 | Nr | 2640 |
| ANTIMONY | 13 | | | | | 2 | |
. ] ARSENIC | 171 | 50 | | ] o1 | 22 | 38 | |
v [ BARIUM | NR | 13| N | | | 8% | w | 30 |
| BERYLLIWN | | | | 1.6 | | I | i
' | CADMIUN | 5| | I [ 5| | 12 | !
| CHROMIUN | s | | 1.8 4.9 | %6 | % | 0 | 29 |
, | COPPER | 2 | | 0.73 | | 78 | 162 | ) 61 |
| IROM | 9450 | &40 | 16 | | 8140 | | 42600 | 47600 |
l I LEAD | $1 | S| | 2.6 | 82 | | 36 | 17 |
[ MAGMESIUM | NR } 1780 | NR | | NR | 21800 | ~NR | 15600 |
| MANGANESE | N | 1780 | W | [ S 26 | W | 1640 |
' | mercumy | | [ | | ! 0.2 | I |
I nICKEL | | | | | 50 | | | ]
I SELENIUN | | | | | 10 | I | ]
I - SiLveR | | | 0.7 | | 51 | | |
l | . TRALLIUR | 32 | ] 1.9 | | | | 32 |
| T | 61 | 27 | | | 433 | 387 | 146 | 55 |
| CYANIDE | | 10.13 mg/kg | 38 ma/kg | | I | |
. | HEXAVALENT CHROMIUM (ug/l) | 18 | 6| | e | [ I | 17 |
' I TOC (mg/L) | 200 1110 | R I 51 | 27 | 20 | 2 |
| TOX (ug/l) | 7. 38 |476000 ug/g|404000 ug/9| 190 | 170 | 62 | 67 |

' LABORATORY QUALIFIERS: E-Exceeded calibrated range NR-Parameter not inc. in snalysis

J-Estimated value N-Spike semple recovery outside (imits
D-ODetected in diluted sample S-Determined by method of standard addition
. 8-Analyte detected in lab blank



BUFFALO COLoR

TABLE 4-10:SUMMARY OF AQUITARD GROUND WATER RESULTS

| SAMPLE NUMBER | Mw-1-88 | MJ-1-88 | MJ-7-88 | mi-7-88
| SAMPLE DATE | 4/23/88 | 8/18/88 | 6/23/88 | 8/17/88
I i | | |
| SENIVOLATILE ORGANICS (ug/t) | | I |
froeomomemrencoceenciacnninn. I | [ !
} DIETHYL PHTHALATE | | ] | 3
| BISC2-ETHYLMEXYL)PHTHALATE | | 17 3 | | 124
| I I I I
|VOLATILE ORGANICS (ug/l) | | | |
feessessees ssssssessesaseoaes | | | |
| METHYLENE CHLORIDE | 184 | 88 | 284 | 138
[ ACETONE | 628 | 278 | 670 BE | 208
| 1,2-01CHLOROETHENE(TOT) | | ] | 384
) 2-BUTANONE | 1% | | |
| BENZENE | 6| &) 034 |
| &-METHYL-2-PENTANONE | | WR } | NR
| TOLUENE | 0.5 BJ | | 0.18J |
| CHLOROBENZENE | 0.6 BJ | | 0.54]
| ETHYLBENZENE | ] | 0.54 |
]| XYLENE (TOTAL) | 184 | | | 68
| | | | |
|TOTAL METALS (ug/\) i | | |
R Rt bbb b bbbt | | | |
| ALUMINUN | MR | 6170 | NR | 11600
| ARSENIC | 7.9 | | 7.3 9n
| BARIUM | NR | 872 | W | 179
I CADMIUN | I | | 6
| CHROMIUM | T 41 “ | 30 | 49
| CoPPER | 126 | &7 | 42 | &
| IRON | 14900 | 60%0 | 12500 | 15800
| LEAD | 61 | 2} Sé | 43
| MAGNESIUM | NR | 16400 | %R | 23500
| MANGANESE | NR | 1% | AR i 408
| © MERCURY | | | | 0.26
| NICKEL | 50 | | | 30
| SILVER | | | S| r’ )}
| 2N | 350 | sé | 153 | 2630
| | | I |
| HEXAVALENT CHROMIUM (ug/t) | [ 9 | 17
| 10C (mg/\) | 30 | 19 | 18 | 53
| TOX (ug/t) | 26 | 32 | 8.1 | -

Y T Y LY Y Py T Y Y R LR R R S R g

LABORATORY QUALIFIERS:

€<Exceeded calibrated range
J-Estimated value
D-Detected in diluted sample

NR-Paramster not inc. in analysis

N-Sample spike recovery outside limits
S-Determined by method of standard addition
8-Analyte detected in laborstory blank

gwtdrck



“piaie™

event. Contaminant concentrations were also generally higher in samples
collected during June.

The principal organic contaminants found in the ground water in the
area include:

1-Naphthylamine : 5,600 - 42,000 ppb
1,2,4-Trichlorobenzene 270 - 1,200 ppb
Benzene 250 - 1,000 ppb
Naphthalene 12 - 670 ppb
Aniline ' ND - 660 ppb
Toluene 320 - 620 ppb
Chlorobenzene 2 - 400 ppb
Benzidine NG - 360 ppb

Metals present in the ground water include:

Iron 3,940 - 405,000 ppb
Copper ND - 27,800 ppb
Zinc 37 - 4,400 ppb
Lead 7 - 3,030 ppb
Arsenic : ND - 1,820 ppb
Chromium ND - 805 ppb
Nickel ND - 630 ppb

The above results qenerally correlate with known iron oxide handling
practices in this area (see Section 2.2). Nitrobenzene is the only soil
contaminant. detected in this area (see Section 6.2.1) that was not
detected in ground water. The source of the benzene, 1,2,4-trichloro-
benzene, chlorobenzene, and toluene detected, primarily at W-15, may be
the former tank park 911N area, which is hydraulically upgradient of W-15
(see Section 6.3.1.5).

0ily substances were visually evident on the surface of samples
collected from both W-14 and W-15. Well W-15 contained the largest
quantity.ﬁ? oily substances which were both free-floating and dispersed
througho@ééthe sample. This observation is consistent with the rela-
tivelv high TOC and TOX concentrations found at W-15 as shown in
Table 6-9. The presence of this oily material probably explains the Tow
concentrations (5-63 ppb) of ten (10) PAH compounds, which are
essentially insoluble in water, detected in ground water at W-15.
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6.3.1.2 Incineration Area

Three (3) wells (MW-4-88, Mw-9-88, and MW-10-88) located in this
area were sampled on each of two (2) occasions. The results of analysis
of these samples indicated that ground water at the water table interface
was highly contaminated at MW-4-88 and moderately contaminated at
MW-9-88. For this reason, two (2) additional wells (MW-12-88 and
MW-13-88) were subsequently installed to screen the interval at the top
of .the uppermost confining layer to determine the presence of dense NAPL
(see Appendix A.3). These latter two (2) wells were sampled on one (1)
occasion (11-21-88).

Similar to the soils in this area (see Section 6.2.2), ground water
was found to be highly variable with respect to the type and concentra-
tion of contaminants present. Also like the soils, ground water in the
immediate vicinity (MW-4-88) and hydraulically downgradient (MW-13-88) of
the former incinerator was determined to be highly contaminated.

Principal organic contaminants detected at MW-4-88 include:

Ethylbenzene 130 - 43,000 ppb
Chlorobenzene 38 - 37,000 ppb
1,2-Dichlorobenzene 920 - 21,000 ppb
1,4-Dichlorobenzene 510 - 4,900 ppdb
1-Naphthviamine 300 - 2,800 ppb
2-Chlorophenol . 1,200 - 1,800 ppb
Xylene ND - 1,700 ppb

In each case, the highest organic contaminant concentration observed was
detected during the June sampling event. The_h19h1y contaminated nature
of ground water at fhis location was also reflected by the very high TOC
(200 ppm) and TOX (22.6-27.2 ppm) concentrations determined.

The principal metals present in the incinerator area ground water

include:
 Iron 62,000 - 76,300 ppb
Aluminum NA - 22,600 ppb
Zinc ) 775 - 891 ppb
Copper : 422 - 745 ppb
Arsenic 127 - 144 ppb
Lead 37 - 66 ppb
1115-03-1 ' 6-12
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The single ground water sample collected at MW-13-88 also reflects a
highly contaminated condition, although the specific contaminants present
are different.

Principal organic contaminants present include:

Aniline 250,000 ppb
4-Chloroaniline 11,000 ppb
Chlorobenzene 7,700 ppb
Naphthalene ' 4,900 ppb
Toluene 4,700 ppb
1,2-Dichlorobenzene 4,000 ppb
Benzene 820 ppb
Ethylbenzene 350 ppb

Again, TOC (2350 ppm) and TOX (19 ppm) were verv high. The TOX
values recorded at MW-4-88 and MW-13-88 were the highest of all the
ground water samples analyzed.’ The"TOC concentration measured at
MW-13-88 was 4-10 times higher than at any other location on-site. The
specific conductivity (16,600 umhos) of ground water at this location was
also 4-8 times greater than any other sampling location. Principal
metals detected at MW-13-88 were:

Iron - 8,900 ppb
Arsenic 277 ppb
Chromium 71 ppb

The character of contamination detected at MW-9-88 and MW-12-88 was
very similar with respect to the specific contaminants detected at
MW-4-88 and MW-13-88, although the concentrations were much lower. This
lower level of contamination is reflected by the TOC (50-54 ppm) and TOX
(4.9-5.6 ppm) concentrations which are 4 to 10 times lower than those
found in- the immediate vicinity of the incinerator. '

The character of contamination detected at MW-10-88 was quite
different from that detected at other locations along the east shore
(i.e. incineration area). Essentially no specific organic contaminants
were detected at MW-10-88. The relatively Tow TOC (32-35 ppm) and TOX
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(0.22-0.29 ppm) concentraticns also indicate that little organic contam-
ination is present. In contrast, the major ground water contaminants at
this location are metals:

Iron - 44,800 - 80,500 ppb
Zine 4,180 - 5,290 ppb
Copper 1,800 - 3,710 ppb
Arsenic 440 - 1,560 ppb
Lead ND - 77 ppb
Cadmium 14 - 49 ppb

Furthermore, the low pH (4.4-4.7) and high specific conductivity
(4320-5250 umhos) of ground water at this location (see Table 6-7) may
indicate the presence of mineral acid, or acid by-products (e.g. aluminum
chloride, hvdrogen chloride) associated with detergent manufactu;ing (see
Section 2.2.4.4). As indicated in Section 2.2, detergent manufactﬁring
was conducted in former Building 432, which was located in the site
interior adjacent to MW-10-88 (see Figure 6-1).

Two wells (W-12 and'w-13) intercept the shallow unconfined around
water in this area. No odors or immiscible layers indicative of organic
contamination were observed in either well, although the ground water in
W-12 exhibits a blue color. Analysis of samples collected from these
wells on two (2) occasions indicated relatively little organic contamina-
tion to be present based on the TOC (27-39 ppm) and TOX (0.15-0.36 ppm)
concentrations determined. The most notable specific organics detected
were 2,4-dinitrotoluene (2000 ppb) and 2,6-dinitrotoluene (1500-1700 ppb)
at w-13.

The principal sofl contaminants in the Weathering Area are metals
(see Section 6.2.3) as would be expected on the basis of the historical
use of this area for storage of metal sludges associated with the manu-
facture of dyes (see Sectfon 2.2). .Likewise, the principal ground water
contaminants in this area were also determined to be metals, including:

Iron . 45,000 - 230,000 ppb
. Copper - 300 - 79,000 ppb
Zinc 1,200 - 5,600 ppb

1115-03-1 6-14

l 6.3.1.3 Weatheri‘ng Area




Lead 310 - 2,400 ppbd
Arsenic : ND - 930 ppb
Chromium 60 - 200 ppb
Mercury 2 - 50 ppbd

With the exception of lead, all metals were present at muchl higher
concentration in W-13. This may be related to the much lower ground
water pH (4.7-5.1) at W-13 relative to W-12 (6.2). The low pH at W-13 is
only slightly higher than the pH at MW-10-88, which is just north of W-13
on the east shore. Given the close proximity of these wells, the low pH
may be due to a common source. Such a low pH is conducive to leaching
(i.e. solubilization) of metals.

6.3.1.4 West Shore

Three (3) wells (MW-2-88, MW-5-88, and MW-6-88) were sampled on.each
of two occasions in this area. The screened intervals of each of these
wells straddles the water table.

The results of ground water monitoring at MW-5-88 and MW-6-88 were
generally consistent with the soil sampling results which indicated that
the principal contaminants present in this area are phthalate and PAH
compounds, which are typically immobile in ground water. The relatively
low. TOC (13-74 ppm) and TOX (0.26-0.85 ppm) concentrations and specific
conductivity (1500-1800 umhos) in ground water at MW-5-88 and MW-6-88 are
indicative of the relatively low level contamination that exists in this
area. Only traces of a few specific organic compounds were detected.
Most notable was nitrobenzene (5-11 ppb) at MW-5-88. The most notable
metals included:

Iron 4,960 - 32,600 ppb
"Zinc 84 - 453 ppb

The character of ground water at MW-2-88 fis strikingly different from
that at MW-5-88 and MW-6-88. Ground water at the latter two locations
was observed to be slightly turbid but to exhibit no odor or evidence of
0oily material. In contrast, the ground water at MW-2-88 is black in
color, has an oj1y film on its surface, and exhibits a HZS odor. Notable
organic compounds detected at MW-2-88 included:
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1-Naphthvlamine 240 - 2,900 ppb
Aniline , NA - 460 ppb
4-Chloroaniline NA - 25 ppb
Chlornbenzene 6 - 9 ppb
Benzene \ 6 - 8 ppb
Naphthalene NA - 4 ppb -
Metals detected include:
Iron : 250,000 - 380,000 ppb
Zinc 4,600 - 10,000 ppb
Lead 140 - 2,700 ppb
Chromium 1,300 - 2,100 ppb
Copper 4 520 - 860 ppb
Arsenic 36 - 210 ppb
Mercury 12 - 50 ppb

No record of waste disposal practice exist to explain the ground
water monitoring results at MW-2-88. Likewise, none of the former
structures or former manufacturing operations can be specifically cor-
related with this location. However, some observations are possible.
The visual and olfactory characteristics exhibited by ground water
collected at MW-2-88 and W-14 are strikingly similar (see Table 4-2).
Likewise, the chemical character of ground water at MW-2-88 is very
similar qualitatively to that at MW-14 and MW-15. These similarities
suggest that some of the iron oxide wastes may have also been deposi ted
in the area of MW-2-88. The topographic high (see Figure 4-3) and
mounded ground water (see Figure 4-15) in this area may also be indica-
tive of such waste deposition.

6.3.1.5 Tank Parks

Ground water samples were collected in the areas of former tank
parks 911N, 910, and 913. As discussed in Section 2.2.3, these tank
parks were employed to store substances used in the manufacture of
detergents.

'6.3.1.5.1 Tank Park 91IN
. Two wells were installed in the area of tank part 911N. The first
well (MW-8-88) was installed to straddle the water table. Analysis of
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ground water samples collected from this well on two (2) occasions
revealed the presence of chlorobenzene (1100-1400 ppb) and trace concen-
trations of a few other organics.

During the installation of MW-8-88, soils coilected near the bottom
of the borehoie were found to exhibit a relatively high HNu reading of
250 ppm. For this reason, a second well, which was screened at the top
of the uppermost confining laver, was subsequently installed in this area
to assess the presence of dense NAPL. This well (MW-11-88) was sampled
on one occasion (11-21-88). Analytical results revealed the principal
organic contaminants to be:

Chlorobenzene 48,000 ppb

Benzene 6,300 ppb
Ethylbenzene 170 ppb
Toluene 100 ppb
Xylene 74 ppb .

A comparison of TOX concentrations between MW-8-88 (TOX = 0.21-0.27 ppm)
and MW-11-88 (TOX = 25 ppm) also demonstrates the much greater degree of
organic contamination that exists in ground water just above the upper-
most confining layer.

In contrast to the above, the shallower ground water was determined
to exhibit much higher concentrations of metals. Principal metals
detected include: '

Iron 65,000 - 104,000 ppb
Zinc 2,040 - 4,000 ppb
Copper 168 - 234 ppb
Lead 117 - 180 ppb
Chromium 80 - 95 ppb

6.3:F.5.2 Tank Park 910

A single well (W-8), previously installed in this location during
1982-83, was sampled on two (2) occasions. On both occasions, an
approximately six-foot layer of light NAPL was found floating on the
ground water at this well. This light NAPL exhibited a kerosene-1ike
odor and appearance. In accordance with the Work Plan, samples of both
the NAPL and around water were collected for analysis.
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The results summarized in Table 6-3 indicate the presence of a
number of volatile and semi-volatile substances in the NAPL, including
benzene, toluene, xylene, ethylbenzene, 1,1-dichloroethene, 1,2-dichlero-
ethene, 2-methylnaphthalene, and a number of PAH compounds at a concen-
tration . of 1.2-190 ppm.  Only trace concentrations (approximately
1-50 ppb) of the same substances were detected in the ground water. The
most notable characteristic of the ground water was its relatively high
TOC concentration (200-1100 ppm), undoubtedly due to dissolution and/or
dispersion of the light NAPL. (

6.3.1.5.3 Tank Park 913

Two wells (MW-3-88 and W-9) located in this area were monitored on
two (2) occasions. It should be noted that MW-3-88 is also located
adjacent to the former location of a pit that was a part of a river water
intake system.

Ground water at MW-3-88 was found to be much more contaminated than
at W-9. This general finding is indicated by the TOC (96-190 ppm) and
TOX (1.3-1.6 ppm) concentrations at MW-3-88 which are 2-6 times greater
than the comparative concentrations at W-9. The finding that ground
water at MW-3-88 is highly contaminated is also consistent with the high
HNu headspace analysis (60-85 ppm) obtained during soil sampling in. this
area (see Section 6.2.5).

Specific contaminants detected at MW-3-88 include:

Benzene 1,100 - 28,000 ppb
Chlorobenzene 750 - 3,600 ppb
Ethylbenzene 220 - 1,200 ppb
1,4-Dichlorobenzene ND - 220 ppb
Toluene 20 - 160 ppb
- Xylene 1 - 130 ppbd
Phenol 57 - 77 ppb
Naphthalene : ND - 43 ppb
2-Chlorophenol 5 - 7 ppb

Similar contaminants were detected at W-9, although at much lower
concentration. Metals, except for iron (14,000 - 15,000 ppb), aluminum
(1,500 - 2,400 ppb), and arsenic (ND - 52 ppb) are present only at
relatively low concentration in this area. )
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6;3.1.6 Remainder of Site

The two remaining wells at which ground water samples were collected
during the RI field activities are W-7, located along the northwest site
boundary, and W-6R, located outside the northern site boundary adiacent
to the site access road. Well W-7 is positioned at the most hydraulical-
ly upgradient location of all the wells monitored during this program.
_ Nine (9) volatile/semi-volatile compounds were detected in W-7, the
most notable being benzene (16 - 210 ppb). Except for iron (42,000 -
47,000 ppb) and aluminum (2,400 ppb) metal concentrations were relatively
Tow. The TOC (20-25 ppm), TOX (0.062-0.067 ppm) and specific
conductivity (1400-1800 umhos) all reflect a relatively low level of
ground water contamination at this well.

The ground water at W-6R contains numerous organic compounds in the
low ppb concentration range. The ground water collected from this well
was observed to be black in color and to have a slight odor. Notable
organic contaminants detected included:"

benzene ' 480 - 500 ppb
toluene : ~ 88 - 110 ppb
benzidine ND - 90 ppb
chlorobenzene 17 - 24 ppb
naphthalene 14 - 16 ppb
xylene ND - 10 ppb
l-naphthylamine 6 - 9 ppb
1,4-dichlorobenzene 3 - 5 ppb
1,2-dichlorobenzene 3 - 4 ppb
Metals present include:

Iron . 6,900 - 8,100 ppb

. Atuminum NR - 2,800 ppb

= Tinc 390 - - 430 ppb

! =, Copper 80 - 160 ppb

" Chromium 50 - 90 ppb

Lead 60 - 80 ppb

6.3.2 Glaciolacustrine/Till Aquitard

Two wells (MW-1-88 and MW-7-88) were installed in the glacial till
to monitor the ground water quality of the lower portion of the aquitard
that underlies the site. As previously discussed, a continuous glacio-
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lacustrine/till aquitard is present beneath the site and ground water in
this zone exhibits a vertically upward hydraulic gradient (see
Section 4.4). These factors would be expected to retard the downward
migration of contaminants from the fill, '
The analytical data for monitoring wells MW-1-88 and MW-7-88 sum-
" marized in Table 6-10 does not present clear evidence that the glacio-
lacustrine till has been contaminated.

6.4 SURFACE WATER

The surface water sampling results for those parameters having at
least one detected value are summarized in Table 6-11. As indicated,
most of the volatiles detected were also detected in the instrument
blanks analyzed as a part of the quality control protocol. As discussed
previously, acetone was present as a result of its use in field cleaning
of sampling equipment. |

The surface water sampling locations are shown in Figure 6-2. The
designated "upstream" (SW UP) and "downstream” (SW DOWN) sampling loca-
tions were so designated on the basis of normal flow direction in the
Buffalo River. However, as has been discussed, flow reversals sometimes
occur in the river (see Sections 4.4.2.2 and 5.0). During the 8/19/88
sampling event, such a flow reversal was occurring.

6.5 STREAM SEDIMENTS

As discussed in Sections 4.4.2.1 and 5.1, flow direction reversals
occur in the Buffalo River as a result of lake seiches. This situation
might be._expected to have some influence on sediment transport and
distributisn. However, since flow velocity is low during such flow
reversals, the major sediment transport process is likely more a function
of sediment scour that occurs during the spring melt/runoff and major
storm events. The problem is complicated by the fact that the U.S. Army -
Corps of Engineers dredges the river bottoms, removing 100,000 -
200,000 tons of sediments per year. This may change the location and
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. BUFFALO COLOR TABLE 6-11; SUMMARY OF COMTAMINANTS DETECTED IN SURFACE MATER
| | " DISCRETE DOMMSTREAN SAMPLES  |COMPOSITE| DISCRETE UPSTREAM SAMPLES |COMPOSITE |
| EMMRER | S4-110 | SW-120 | SW-130 | SU-10 | Sw-DOMM | SW-210 | su-2au | su-23u | sw-2%u | sw-ue |
| S’ u'l | /27788 | 6/27/88 | 6/27/88 | 6/27/88 | 8/19/88 | 6/27/88 | 6/27/88 | 6/27/88 | 6/21/88 | 8/19/88 |
Jooemoeean e o R fooeeeeees |-oeeeeees Joeeeeee J-oeeeeees Jooeeeeee |-oeeeoe Jooeeeeees Jooeeeee |-=-eeeees [
|METHYLENE CHLORIDE (ug/l) | 183} V84| vea| 184 68| 28| 3B| 3| 280 |
|ACETONE (ug/l) : | 22000 E | 1400 E | 320 € | %) 38| 27 | | | | 5000 BE |
|1,1-DICHLOROETHENE (ug/\) | | | | I 18d | 1 | | | 284
(1,2-DICHLOROETHENE (TOTAL) (ug/l) | | | | | 54 | | | | 54|
[MYLENE (TOTAL) (ug/t) | | | | | 68 | [ { | | 68 |

| SAMPLE NUMBER | SW DOWM | SH DO | SWUP | suue |

| SAMPLE DATE | 6/27/88 | 8/19/88 | 6/27/83 | 8/19/88 |

R e |-eeeeees e B

[B1S(2-ETHYLHEXYL) PHINALATE (ug/l)} 2J | 94| | 2|

| | | | | |

|TOTAL METALS (ug/l) | | | | |

REbbidds seesemsssesoroncomaaano- | | | | |

|All‘llu I NR l 530 l NR | 1140 l

|8ARIUN { R | 70 | ue | 76 |

| CHROMIUM | | | | 28 |

| 1RON | 330 | 850 | 170 | 2170 |

|LEAD | } 5] 13| 13§

|MAGMES 1UM | MR | 12700 | NR | 12000 |

|WWESE I NR | 197 | NR I 212 ] LABORATORY QUALIFIERS:

|THALLIUN . | 10 | | 15| | Rt R R LR TR
j2inc ) 138 | 15| 131§ 26 | NR - Analyte not analyzed for this sample
| | | | | | LOST - Sasple lost at lab

JCYANIDE (ug/l) | 19 | LosTt | 17 | | E - Analysis exceeded calibrated instrument range
JHEX CHROMIUM (ug/l) | <7 | 9.5 | < | 71 J - Estimated value

|voC (mg/\) | NR | 13 ue | 5| D - Detected at secondary dilution

jTox (ug/l) | R | 43 | R | 53 | 8 - Detected in associated lab blank

(SusSLmm)



BUFFALO COLOR TABLE 6-12: SUMMARY OF CONTAMINANTS DETECTED IN STREAM SEDIMENTS (sedsum)

SAMPLE NUMBER [SED - 1 |SED - 2 |SED - 3 |SED - & [SED - S [SED - 6 |SED - 7 |SED - 8 |
[emommeemmenoceccaaces seeeses foenanees froeennes Jeeomeen- [=esenne- feoeoeen-

|SEMIVOLATILE ORGANICS (mg/kg) |

11,2-01CHLORORENZENE

! | |

| I |

| | ! I

|NTTROBENZENE | | ] 10.60 04 | {

| NAPHTHALENE | i | 10.42 04 10.88 D4 |

‘ | ACENAPHTHENE | | | | |0.26 0J |

| PHENANTHRENE | | ] | 10.96 04 {0.87 0J |0.82 0J |

| ANTHRACENE | | | [ | | 10.61 04 |

| FLUORAMTHENE ] | | | | 1.204 10.89 04 | 1.7 04 |

. |PYRENE | I | i 10.9% 04 [0.58 04 | 1.2 0J |
| BENZOC 8 )ANTHRACENE | | | | ] 10.44 0J |0.74 04 |

| CHRYSENE | [ | | . 10.51 o4 10.29 0J |0.58 04 |

' |BENZOCD) FLUORANTHENE | | [ | 10.59 oJ | 10.56 04 |
|BENZOC 8 )PYRENE | | | | |0.32 04 | | j0.31 04 |

| INDENO(1,2,3-cd)PYRENE ] | | | j0.26 04 | | 1 |

; |BENZOCY, N, { JPERYLENE | | | | {0.28 o4 | | | |
l’ | | | ! | | | | | |
|E0X (mg/kg) | 2| | 26 | 15 | 26 | &3 | 27 | 3% |

| | | | | | | | I |

' |TOTAL METALS (mg/kg) | | | | | | | | |
' [-=emeeee- seseesesseceesacaeen| | | | | | | | |

| ANT THONY | | | - | 4.8 {| 38 | 3.6 | 4.9 | .6 |

|ARSENIC ] 17 | 21 | 21 | 19 | 21 | 138 | 10 | 21 |

|SERYLLIUM | 0.92 | | | 1.1 ] 1.1 ] | | |

|cADMIUN | | 1.3 1.3 § 1.5} 1.8 § 5.5 | 1.3} 2.5 |

| CHROMIUM | 36 | 36 | 38| 4 116 | 63 | st | 952 |

| coppER | 3| 8 | 48 | 771 100 | 5050 | 87| 1)

| 1ROM | 24200 | 33100 | 25800 | 30900 | 28200 | 38900 | 27200 | 32400 |

. : |LEAD | st | 6 | 93| 154| 222 97| 29| 310

| mercuRY | l [ | | [ | R N

|NICKEL | 3 62 | 3 4| 100 | 321 - 30| 36 |

| THALLIUM | 29| 33| 3.1 38| 3] 3.6} 27| 23}

j2ine | 19| 182§ 181 | 226 | 18| 100 | %8| 319

R Y P LYY LY Y L L Y R R Y R YRR Y Y T P e R R L R L R R R A R R L Yy

LABORATORY ‘GUALIFIERS:

esesvcacsdsdosovcscvcncvassane

o - Pru.ii' in secondary dilution of samples
J - Estimated concentration
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direction of subsequent deposition of sediments resuspended during
dredging. The discussion of the stream sediment sampling results is
presented in this context. '

The results of analysis of sediments collected from the bed of the
Buffalo River just offshore of Area "D" for those parameters having at
least one detected value are summarized in Table 6-12. As indicated in

Table 6-12, the principal contaminants found in the sediments were eleven
' (11)‘ PAH compounds, naphthalene, nitrobenzene, and metals, especially
iron, copper, lead, chromium, and zinc.

Several trends are apparent with respect to the spatial distribution
of the semivolatile organics and metals found in the sediments. First is
the occurrence of 1,2-dichlorobenzgne,‘nitrobenzene, and naphthalene at
sediment sampling stations 4 and 5. As shown in Figure 6-2, these ‘two
stationé are located adjacent to the incineration area where the same
semivolatile organics are present in high concentration in the soil (see
Section 6.2.2). ,

Another trend was the steadily increasing concentrations of EOX and
metals from Station No. 1 through Station No. 6 (see Figure 6-2).
Finally, the highest concentration of PAH compounds and chromium was
found at Station No. 8, located in the sediment depositional zone on the
west side of the peninsula. '

- 6.6 WASTE RESIDUES

Analysis of the two (2) tar-like waste residue samples collected
from the shore on the east and west sides of Area "D" yielded inconsis-
tent results. Thirteen (13) PAH compounds and two (2) phthalates were
analytically detected in the west tar sample (see Table 6-13). Iron
(45,000 ppm) and lead (1,800 ppm) were also reported. In contrast to the
above, only bis(2-ethylhexyl)phthalate was reported to be present in the
east tar sample. The iron content of this sample was determined to be
52 percent. '
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BUFFALO COLOR TABLE 6-13: SUMMARY OF CONTAMINANTS [N WASTE RESIDUAL ' wresid
| I EAST TAR | WEST TAR |
| | PARAMETER 11/8/88 | 11/8/88 |
I

| {
, | |
{N1TROBENZENE | | 0.2% 0J |
| ACENAPHTHENE | | 0.40 0J |
| FLUORENE ] | 0.50 0J |
| PHENANTHRENE | | 6.6 04 |
|ANTHRACENE | 1 1.3 04 |
[D1-n-BUTYLPHTHALATE | | 0.76 04 |
| FLUGRANTHENE | | 4.8 04 |
| PYRENE ] i 3.9 04 |
| BENZOC a)ANTHRACENE: | | 1.9 04 |
|81S(2-ETHYLKEXYL) PHTHALATE | 1.904 |} 0.29 04 |
" |CHRYSENE ] | 2.1 04 |
| BEN2O(D) FLUORANTHENE | i 3.104 |
| SENZO( 8 )PYRENE | | 1.7 04 |
| INDENOC1,2,3-cd)PYRENE | | 0.76 04 |
|DISENZOCa, h YANTHRACENE | | 0.43 04 |
|SENZOCg,h, i YPERYLENE | | 0.78 DJ |
| | | |
|EOX (mg/kg) | $460 | 300 |
| | | |
.| TOTAL METALS (mg/kg) - | |
|oeeeesonees seeemeeeesoes -eeee | |
| ARSENIC ! 13.6 | 5.2 |
| CADMIUM 1 | 7.6 |
|CHROMIUN | 619 | 418 |
| coppER | 269 | 303 |
{ 1ROM I $22000 | 45200 |
|LEAD | 7.7 | 180 |
‘ [mERCURY | 0.07 | 2.3
. |NICKEL | 408 | $3.9 |
|SILVER | 1.2 11
jTHALLIUN | 0.88 | ]
|2ine | %7 | 593 |

Laboratory Qualifiers:

J - Estimeted concentration
D - Detected in diluted sample
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6.7 SUMMARY

The results of sample collection and analysis have demonstrated

contamination at . the Area "D" to be both widespread and variable with

respect to its character and concentration. Contamination was found in
the soil and/or ground water at every location of the site investigated
during the present RI. The spatial distribution and relative concentra-
tion of contamination at the site is depicted schematically in
Figures 6-3 and 6-4.

On a weight basis, the principal contaminant found in ground water
and soils at the site is iron. An assortment of other heavy metals is
also present throughout the site. A wide variety of organics was
detected in both the soils and ground water at the site. In addition, an
o11y sheen was observed in soils at a number of locations and a 6- footJ

-layer of llght non-aqueous phase liquid was found floating on ground

water in the area of former tank park 912. A summary of the specific
chemical substances detected, their frequency of detection and
concentration range is presented in Tables 6-14 through 6-17.

1115-03-1 » 6-22



SUFFALO COLOR TABLE 6-14: FREGUENCY OF OETECTIONS [N SURFACE SOIL ¢0-27) (ssfreq)
] [NUMBER OF | 1 | LOCATION | [
l PARAMETER [DETECTIONS| MINIMUM | MAXIMUM |OF MAXIMUM| SITE AREA |

I

I I ! I !

I I I ! I
|NITROBENZENE | 2| 0.21 | 580 | $8-3 | Incineration Ares |
|BEN20IC ACIOD | 1 | 2.8 | S8-4 | weathering Area |
|NAPHTHALENE | 1] | 470 | sB-3 | Incineration Ares |
| 2-CHLORONAPHTHALENE | 1 | 6 | $8-3 | Incineration Ares |
| ACENAPHTHYLENE [ 1 ] 16 | SB-6é | Westhering Ares |
| FLUORENE | 2 0.50 | 25 | S8-4 | Westhering Area |
| PHENANTHRENE ] 3| 4.6 | 270 | sB-4 | Westhering Ares |
| FLUORANTHENE | 2| 6.8 | 330 | $8-4 | Westhering Area |
|PYRENE | 2| 3.9 | 310 | S8-4 | weathering Ares |
| BENZOCa)ANTHRACENE i 2| 1.9 | 180 | S8-4 | Vesthering Ares |
| CHRYSENE | 2| 2.1 | 180 | SB8-4 | Weathering Area |
|BENZO(D) FLUORANTHENE [ 2| T 3.1 | 150 | SB-64 | WVeathering Ares |
| BENZOCK ) FLUORANTHENE | 1 | 140 | SB-64 | WVesthering Area |
|BENZOC8)PYRENE ] 2| 1.7 | 140 | S8-4 | Weathering Ares |
| INDENOC1,2,3-cd)PYRENE | 2| 0.76 | T7 | S8-4 | \eathering Ares |
| BENZOCg, b, | JPERYLENE ) 2| 0.78 | 63 | S$8-4 | \Vesthering Ares |
I I | I | | |
|€QX (mg/kg) | 8| 11 | 2780 | S8-3 | Incinerstion Ares |
| I | | ! I |
|TOTAL METALS (mg/kg) | | | | I |
[+eeenees RIS - | | I | |
| ANT T HONY | 3| 8 | 32.2 | $8-3 | Incineration Ares |
|ARSENIC | 91 4.5 | 77.2 | $8-3 | Incineration Area |
|BERYLLIUM | 6| 0.58 | 13| s8-5 |  uest shore I
|cADMIUN | S | 0.82 | 20.8 | S8-3 | Incinerstion Ares |
| CHROMIUM | 91 4.2 | 1990 | S8-3 | Incineration Ares |
| coPPER | 9| 36.2 | 3580 | $8-3 | Incineration Ares |
| IROM | 9| 15200 | S37000 | S8-1 |lron Oxide Lagoons |
|LEAD | 9?1\ 8.9 | 27300 | S8-4 | Veathering Ares |
| MERCURY | 8| 0.07 | 6.2 | S8-3 | Incineration Ares |
|MICKEL | 9| 14.8 | 363 | S8-3 | Incineration Ares |
| SELENIUN - } 11 | 0.55 | ss-6 | West Shore |
|SILVER | 9| 0.66 | 4.6 | S8-1 |lron Oxide Lagoons |
|2ine | 9| 3%.5 | 3320 | $8-3 | Incineration Area |

cecevecscsccovsacsnccnnocssscvccccacaasnans eescccacsscccane sssccacs wesccsccccnse cssssace sesssaccace
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BUFFALO CoLOR TABLE 6-15: FREQUENCY OF DETECTIONS IN SUBSURFACE SCILS

(soilfreq)
N |NUMBER OF | i | LOCATION | |
| [OETECTIONS [MINIMUM |MAXIMUM |OF MAXIMUM| SITE AREA |
[+noommesssseccoccnaen. REREREE SERERELRERE eeemne-- feooon-e- Joeeemmnn-- frommomomemiamoaaeen I
| SEMIVOLATILE ORGANICS (mg/kg) | [ | | | ]
|-eeeeneans eeemeeeeecnae | | | ! |
|1,4-01CHLOROBENZENE | 3| 1.7} 13| 8-1-88 | Incinerstion |
|1,2-DICHLOROBENZENE | &) 0.91 | 110 | 8-1-88 | Incineration |
| NI TROBENZENE | S| 0.21| 1100 | B8-1-88 | [Incinerstion |
11,2,4-TRICHLOROBENZENE i 2] 1.2 ) 150 | 8-1-88 | Incineration |
[NAPHTHALENE | 7 19| 8.2 | W-2-88 |  uest Shore [
| 2-CHLOROMAPHTHALENE | 2| 0.5 | %0 | 8-1-88 | [ncineration |
[2-NITROANILINE | 1 l 1.1 | 8-5-88 | Tank Park 912 |
|ACENAPNTHYLENE | 3] 0.6 1.7 | B8-5-88 | Tank Park 912 |
| ACENAPHTHENE | 1 | 0.40 | mi-9-88 | Incinerstion |
|2,4-D1NITROTOLUENE | 2| 2.6| 3.64| B8-5-88 | Tank Park 912 |
| FLUORENE | 4f 0.10] 2.5 | m-2-88 |  West Shore |
| PHEMANTHRENE | 9| o0.51] 11 | 8-5-88 | Tank Park 912 |
| ANTHRACENE | 6| 1.3 4.8 | mi-2-88 | West Shore |
|O1-n-BUTYLPHTHALATE | 7| 0.29) 0.76 | WN-9-88 | Incineration |
| FLUORANTNENE | 7| 0.19 ] 146 | w-2-88 | West Shore }
|PYRENE | 8] 0.1 | 13 | W-2-88 |  West Shore 1
| BENZOCa )ANTHRACENE l 4| 1.1 | 6.7 | W-2-88 |  West Shore |
[B1SC2-ETHYLNEXYL) PHTHALATE | 6| 0.3 1.9 | W-8-88 | Tank Park 910 |
[CHRYSENE | S| 035 | 8.2 Wm-2-88 | West Shore |
[01-N-OCTYL PHTHALATE | 1 | 0.07 | 8-5-88 | Tank Park 912 |
| BENZO(D) FLUORANTHENE i 4| 1.6 9.7 | m-2-88 |  uest Shore i
" |BENZOCa)PYRENE M 71 0.09| 5.5 | Mm-2-88 |  West Shore |
| INDENOC1,2,3- cd)PYRENE I 4] 0.49| 2.9 | m-2-88 |  west Shore |
[DIBENZOCA, h)ANTHRACENE | 3] 0.43] 0.83| W-2-88 |  uvest Shore |
|BENZ20(g, h, i )PERYLENE | 4| 048 | 2.6 | m-2-88 |  West Shere |
| | | i | | |
|eax (mg/kg) | 18 | 11| 360 | mi-10-88 | Incinerstion |
| 1 | | | | |
| TOTAL METALS (mg/kg) | | | | | i
[eomesececomecaocesocernnncnac| | | i | : |
| ANT 1MONY ] 10| 0.63 | 1199 | 8-5-88 | Tank Perk 912 |
JARSENIC ] % | 4| 2860 | m-10-88 | Incineration |
|BERYLLIUN | 1 | 0.7 | 1.3 ]| 8-4-88 | West Shore |
|cADMIUN | 12 0.7 - 7| 8-4-88 | West Shore |
|CHRONIUR | 3% | 5.7 | 440 | W-10-88 | Incineration |
|coppeR _ | 34 | 6| 14500 | M-1-88 |  vesthering |
| 1RON | | 1730 | 360000 | W-10-88 | Incineration ]
|LEAD | | 8.4 | 83200 | 8-5-88 | Tenk Perk 912 |
| MERCURY | 141 0.19 | 164 | 8-5-88 | Tank Park 912 |
|NICKEL | 34| 3.9| 467 | WN-7-88 |lron Oxide Lagoons |
| SELENTUM | %] 0.9 | 21 | W-5-88 |  vest Shore |
|SILVER [ 9] 0.7 5.9 8-5-88 | Tank Park 912 |
| THALL IUN | 6 | 1.6 | 66 | W-10-88 | Incineration )
|21NC | 3% | 12| 1160 | W-10-88 | Incinerstion |




BUFFALO COLOR

| SEMIVOLATILE ORGANICS (ug/l)

| PHENOL

| 2-CHLOROPHENOL
[1,3-01CHLORGBENZENE
[1,4-01CHLOROGENZENE
[1,2-01CHLOROSENZENE

| 2-METHYLPHENGL
|N-NITROSO-D!-n-PROPYLAMINE
|N1TROBENZENE
|2,4-DIMETHYLPHENOL
|BENZOLC ACID

|BIS(2- CHLOROETHYL )JOXYME THANE
|1,2,4- TRICHLOROBENZENE

| NAPHTHALENE

|4 -CHLOROANILINE
|4-CHLORG- 3-METHYLPHENOL
[2-METHYLNAPHTHALENE
|2-NITROANILINE

| ACENAPHTHYLENE

| ACENAPHTHENE

|0 1BENZOFURAN

|2,4-D1N1 TROTOLUENE (2)
|2,6-01N1 TROTOLUENE
[DIETHYL PHTHALATE

| FLUORENE
{N-NTTROSOD1PNENYLAMINE
| PENTACHLOROPHENOL

| PHENANTHRENE

| ANTHRACENE
|01-n-BUTYLPHTHALATE

| FLUORANTHENE

| PYRENE

| BENZOC 8 ANTHRACENE
|81SC2-ETHYLHEXYL )PHTHALATE
|CHRYSENE

| SENZOCD) FLUORANTHEXE

| BENZOCK)FLUORANTHENE

TABLE 6-16:

|NUMBER OF |
[¢1) Total Nusbar of Samples: 3S|OETECTIONS| MINIMUM | MAXIMUM
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FREGUENCY OF OETECTIONS [N GROUNDWATER

Page 1 of 2 (guireq)

| LGCATION |

|OF MAXIMUM|

.
.
]
.
.
.
.
.
.
.
.
.
.
.
]
N
[
.
.
.

MJ-3-88
MJ-4-38
Mi-4-88
mi-4-88
Mi-4-88
Mi-4-88
mJ-2-88
u-13
MJ-4-88
MJ-3-88
mJ-2-88
¥-18
W-13-88
M- 13-88
"-3-88
i-11-88
W-13
u-6R
y-18
W-18
W-13
w-13
Wi-4-88
u-15
-2-88
W-4-88
W-13
W-1%

-MM-12-88

V-8

w-15
w15
w-12
v-15
u-8

-8

w-18
W-13
w-13
w-13

SITE AREA

I

|

| Tank Park 913

| Incineration

| Incineration

| Incinerstion

| Incineration

| Incineration

| West Shore

| VWesthering

| Incineration

| Tank Park 913

| West Shore
|lron Oxide Lagoons
| Incinerstion

| Incineration

| Tenk Park 913

| Tank Park 911N

| Weathering

| Main Plant
|1ron Oxide Lagoons
|1ron Oxide Lagoons
| Westhering

| Weathering

| Incinerstion
|1ron Oxide Lagoons
| West Shore

| Incinerstion
|iron Oxide Lagoons
|lron Oxide Lagoons
| Incinerstion

| Tank Park 910
|1ron Oxide Lagoons
|1ron Oxide Lagoons
| Weathering
|1ron Oxide Lagoons
| Tank Park 910

| Tamk Park 910
|1ron Oxide Lagoons
|lron Oxide Lagoons
|lron Oxide Lagoons
|lron Oxide Lagoons

I
|
|
I
!
|
I
(
I
I
|
I
!
!
|
I
|
i
|
I
|
|
|
!
|
|
|
I
|
|
|
|
|
I
|
I
|
I
|
|
|
|



BUFFALO COLOR TABLE 6-16: FREQUENCY OF DETECTIONS IN GROUNDWATER Page 2 of 2 (gwfreq)
| |NUMBER OF | CON_CENT?ATION | LOCATION | |
[(1) Total Number of Samples: 35|DETECTIONS| MINIMUM | MAXIMUM |OF MAXIMUM| SITE AREA |

|+eeeeees seesemenananiiinin |+eeeneenes [REREEERY fresenenns |-eennnees frosenmmmannneeaeens !
|VOLATILE ORGANICS (ug/l) | )

l

|

[VINYL CHLORIDE "J-8-88 Tank Park 9118 |
I

| | ! |
| | | |
I | | ] |
|CARBON DISULFIDE (2) | 3 1 3| w8 | Tank Park 910
{1, 1-01CHLOROETHENE | 1| 1| 8 | m-9-88 | Incineration |
{1,2-DICHLOROETHENE(TOT) | 16 | 1] 19 | W-9-88 | Incineration i
| CHLOROFORN i 3 0.7 | 26 | m-9-88 | Incineration [
| 2-BUTANONE | 1 | 260 | M4-13-88 | Incimeration ]
| BROMOD I CHLOROME THANE | 6 | 1] 7 | »-9-88 | Incinerstion |
| TRICHLOROETHENE | 21 1 3 | m-13-88 | Incineration i
| BENZENE ] 28 | 0.1 | 28000 | my-3-88 | Tank Perk 913 |
|4-METHYL-2-PENTANONE (2) ] 2 3 26 | Mu-13-88 | Incinerstion |
| TOLUENE | 25 | 0.09 | 4700 | m-13-88 | Incineration |
| CHLOROBENZENE | 35 | 0.6 | 48000 | MJ-11-88 | Tank Park 911N |
|ETHYLBENZENE ] 13 | 0.2 | 43000 | Mi-4-88 | Incineration |
|XYLENE (TOTAL) | 21 | 1] 1700 | M-4-88 | Incinerstion |
| : | I I | | |
| TOTAL METALS (ug/l) | | | | | |
|oemeonscececcccccn. seemeee. “-| | | | | |
|ALUNIUM (3) | 16 | 1200 | 67000 | w-13 | Weathering |
|ANT [ HONY | 12| S | 126 | ¥-16 |Iron Oxide Lagoons |
| ARSENIC | 30 | $.7 | 1820 | w-14  |lron Oxide Lagoons |
[BARIUM (3) | “w)] - 30] 1020 | W-16 |lron Oxide Lagoons |
| BERYLLIUM | 2| 6 | T w13 | Weathering |
|cADMIUN | 21 | S | 127 | ¥ |lron Oxide Lagoons |
[ CHROMIUM ] 30 | 13 | 2140 | mi-2-88 | Vest Shore |
|coPPER I 33 | 15| 78700 | w-13 | . Weathering I
| 1RON | 38 | 3940 | 405000 | W-14 |Iron Oxide Lagoons |
|LEAD | 28 | -5} 3030 | w-14 |lron Oxide Lagoons |
|MAGNESTUM (3) ] 16 | 8900 | 59700 | Wi-9-88 | Incinerstion |
|MANGANESE (3) | 16 | rAT | 21300 | M-9-88 | Incineration |
| MERCURY | 12 | 0.29 | S0 {MJ-2/M-12 |W. Shore/Weathering|
|NICKEL | 3 30 | 830 | w-13 |  westhering |
| SELENTUN | 1 | 19}) w6k | Main Plant |
|SILVER | 91 S | 13 | w-13-88 | Incineration |
] THALL IUM | L 15 | % | u-9 | Tenk Park 913 |
{21NC | 35 | 38 | 9950 | w-2-88 | West Shore |
| ' | ] | | | |
jCYANIOE (ug/t) | 1 | 12 | S6 | W9 | Tank Perk 913 |
| HEXAVALENT- CHRONIUN (ug/l) i 20 | 6| 13| w-12 |  westhering |
[TOC (mg/L)- | 35 | 19 | 2350 | wu-13-38 | Incinerstion |
|TOX (ug/t) | 38 | 1S | 27200 | W-4-88 | Incineration |

ccsscccsvsscncsccnaa ey r e P PR R R Y I R RS L R R L L R L A A A A b bbbt S St

© NOTE: (1) The analysis of NAPL-8 and the aquitard weils (MJ-1-83 and Wu-7-88)
are not included in this table. o
(2) 2,4-dinitrotoluens, 4-methyl-2-pentanone end carbon disulfide analyzed in first
sample round only (19 sarples)
(3) Aniline, Al, Ba, Mg and Mn analyzed in second sample round only (16 samples)




SUFFALO COLOR . TABLE 6-17:FREQUENCY OF DETECTIONS IN STREAM SEDIMENTS (sedsum?)

| [NUMBER OF |  CONCENTRATION | LOCATION |
| [DETECTIONS | MINIMUM | MAXIMUM |OF MAX1MUM|

Joonemnenee e Jooserennss R RERE R !
|SEMIVOLATILE ORGANICS (mg/Kkg) |

| | | I

| | | |

11,2-0D1CHLOROBENZENE i 1) | 1.2 | SED-4 |
|NITRCBENZENE 1 1 | 0.60 | SED-S |
|NAPHTHALENE | 3 0.62 | 0.88 | SED-8 |
| ACENAPHTHENE i 14 | 0.26 | SED-8 |
| PHENANTHRENE | 61 0.7 0.9 | SED-S |
| AMTHRACENE ] 1 | 0.61 | SED-8 |
| FLUORANTHENE ] 4 | 0.81 | 1.7 | seo-8 |
| PYRENE | 4| 0.54 | 1.2 | seo-8 |
| BENZOC @ )ANTHRACENE i 3 0.39 | 0.76 | sep-8 |
| CHRYSENE o 4| 0.26 | 0.58 | sep-8 |
| SENZOC(D) FLUORANTHENE | 2| 0.54 | 0.59 | SEp-S |
| BENZOC8)PYRENE | 2| 0.31 | 0.32 | SED-5 |
| INDENO(1,2, 3-cd)PYRENE | 1] | 0.26 | se0-S |
|BENZOCQ, 0, § JPERYLENE | 1] | 0.2 | se0-5 |
| | | | | |
|ECX (mg/kQ) | 7 0.02 | 0.06 | sep-6 |
| | | | | |
| TOTAL METALS (mg/kg) | | ] | |
| | 1 I

|ANT IMONY | S | 0.003 | 0.04 | SED-5 |
|ARSENIC | 8 0.01 | 0.14 | sED-6 |
|SERYLL JUM | 31 0.001 | 0.00t | SED-5 |
| CADMIUN | 7| 0.001 | 0.006 | SED-6 |
|CHRONIUN | 8| 0.04 | 0.95 | Sseo-8 |
|copeER | 8 | 0.03 | 5.1 | Seo-6 |
| [ 1roM | 8| 2§ 39| se0-6 |
|LEAD | 8 | 0.0% | 0.50 | sep-6 |
| mERCURY ] 1 | 0.003 | sep-8 |
|etCxXEL | 8| 0.03 | 0.1 | ‘SeD-5 |
| THALL 1L | 8| 0.002 | 0.004 | sep-6 |
j2ime | 8| 0.12 | 1.1 | SEd-6 |
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7.0 CONTAMINANT MIGRATION

7.1 CONTAMINANT PATHWAYS

Field investigations of the Area "D" site indicate that contaminated
ground water generated as a result of dissolution of chemical constitu-
ents of the waste fill is moving off-site. In addition, historical
aerial photographs indicate that waste fill is entering the Buffalo River
as a result of erosion of the river bank along the periphery of the site.
Figure 7-1 schematically illustrates contaminant migration pathways for
the Area "D" site as identified during field investigations. Identified
pathways include:

- continuous release of soluble constituents of the non-aqueous
phase liquid located in the area of W-8 to ground water w1th1n
the shallow overburden;

- overland runoff and mechanical transport of waste particles;

- lateral movement of contaminated ground water through the
shallow overburden, with ultimate discharge to the Buffalo
River; and :

- mechanical erosion of the river bank along the periphery of the
site resulting in the release of waste fill to the Buffalo
River.
A visual inspection of the site was also performed to determine the
presence of underground utilities which might also act as a migration
pathway. Each of these pathways is discussed in more detail in the
following sections.

7.2 ASSESSMENT METHODOLOGY

7.2.1 Free-Product (Well W-8)

A slightly viscous golden-colored free-phase product was observed in
W-8. The thickness of the product in the well was determined using an
electronic water level indicator. The product/ground water interface was
recorded when the instrument, after being lowered through the product

1115-03-1 7-1



FIGURE 7 -1
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layer in the well, came in contact with the ground water in the well,
causing the instrument to sound. The top of the product laver in the
well was obtained by bobbing a plopper up and down until contact was made
with the product layer. The thickness of the free-product, as measured
in the well, is an apparent thickness rather than a true thickness (Testa
et al. 1989). The difference between the true and apparent thickness is
attributed to both the contrast in specific gravity between the free-
product and water and the fact that free-product is immiscible in water.
This results in the free-product perching on the capillary fringe above
the actual water table. With penetration of the capillary fringe by the
monitoring well, free-product migrates into the well bore. The water
surface within the well is lower than the top of fhe surrounding capil-
lary fringe, thus allowing product to flow into the well. This in turn
depresses the water level in the well until density equilibrium is
attained. Therefore, a greater apparent product thickness is measured in
the well than actually exists in the formation (Testa et al. 1989).

During the field investigation, approximately six (6) feet of free-
product was measured in W-8. The same free-product was not observed in
any of the other nearby wells or borings completed in the shallow water-
bearing zone; however, the nearest monitor location is greater than 100
feet away from W-8. '

7.2.2 Qverland Flow/Mechanical Transport

Although mechanical transport of waste fill particles by overland
flow is identified as a potential pathway, the contaminant loading via
this pathway would be expected to be minor due to the relatively flat
topographic. relief of the site and the presence of vegetative cover over
the majority of the site. This expectation is further supported by the
site water balance (see Section 4.4.4) which indicates that surface
runoff contributes less than one percent (1%) of the water entering the
river from the site. Actual contaminant loadings via this pathway were
not assessed. ‘

111801 7«2
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7.2.3 Ground Water
Contaminant loadings to the Buffalo River via the aground water

pathway were calculated for the entire Area "D" site using water balance
data presented in Section 4.4.4 and concentration data presented in
Section 6.0. Considerations made in the performance of these calcula-
tions included: '

- only ground water in the uppermost saturated zone is con-
tributing contaminants to the Buffalo River;

- the gquantity of contaminants present in the uppermost saturated
zone was not corrected for potential background sources (viz.
hydrau1ica]1y upgradient and bedrock sources); and

- loading calculations were made for the following groups of
parameters:

o total volatile organic compounds (VOCs), excluding acetone
and methylene chloride,

o polynuclear aromatic hvdrocarbons (PAHs) and phthalates,
o other semi-volatile organic compounds (SVOCs),

o total SVOCs including PAHs and phthalates;

o total iron

o total metals (viz.Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se,
Ag, T1, Zn), excluding iron,

o total organic carbon (TOC), and
o total organic halogens (TOX).

A1l of the data collected during the present RI from momitoring wells
located at the perimeter of the site along the river (viz. MwW-2-88,
MW-3-88,. MW-4-88, MW-5-88, MW-6-88, MW-9-88, MW-10-88, Wells 12, 13, 14
and 15, Mi;12-88 and MW-13-88) were utilized to calculate average concen-
trations of the above-specified qroups of contaminants in around water
entering the Buffalo River from Area "D" as summarized in Table 7-1.
Contaminant loadings to the -Buffalo River were calculated using an
éstimated ground water outflow from the Area "D" site of 3,387 cubic

1115-03-1 : 7-3



TABLE 7-1

BUFFALO COLOR CORPORATION
AREA llDll

. CONTAMINANT LOADINGS TO BUFFALO RIVER VIA GROUND WATER PATHWAY

(2)

LOAD
’ NO. OF AVERAGE 70 RIVER
CONTAMINANT GROUP SAMPLE CONCENTRATION (1bs/day)
Total Volatile Organic Compounds (voCs) 2 5,758 ug/} 1.2
(excluding acetone & methylene chloride)
Poly-Aromatic Hy