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INTRODUCTION

This report is intended to provide historical
data and information on the presence of chemicals in the
Niagara River sediment in the area of the 102nd Street
Landfill Site. The detected levels of chemicals in the
sediment directly adjacent to the Site are compared with
levels further out from shore and upstream of the Site. This
information will aid in the interpretation of chemical data
used to delineate the influence of the 102nd Street Landfill
Site on sediment in the area and also in identifying

background levels of chemicals known to be in the area.

The locations of all of the identified
sediment sampling stations have been estimated and plotted on
attached Map 1. Although this report discusses only
historical sediment sampling programs, Map 1 also includes
the recent sediment sampling locations from the Remedial
Investigation conducted in 1986/87. These have been included
to show the total distribution of sediment samples taken

ad jacent to the 102nd Street Landfill Site.



HISTORICAL SAMPLING PROGRAMS AT THE SITE

Since 1976, several sampling programs were

initiated in order to determine the extent of the migration

of chemicals from the 102nd Street Landfill Site into the

sediment deposits of the Niagara River.

The following is a

list of the known sampling programs that have been

undertaken:

Hooker Chemicals & Plastics Corp.

RECRA Phase 1 (OLIN)
Arthur D. Little, Inc. (Hooker)

Hydroscience {Hooker)

Hooker Chemicals & Plastics Corp.

Hites/EPA

RECRA Phase II (OLIN)
NYSDOH/NYSDEC

Arthur D. Little, Inc. (Hooker)
Jaffe/EPA

USEPA

Malcolm Pirnie, Inc./NYSDEC

U.S. Army Corps of Engineers

Novemper 1974
November 1978
April-June 1979
April 1979

June 1979

June-November 1979

October 1979
November 1979
August 19¢€1
September 1981
May 19@2
January 1983

September 1923

Each of the above sampling programs is briefly described in

the following sections.



2.1 1976 - HOOKER CHEMICALS & PLASTICS CORP.

In November 1976 a sampling program was
conducted by Hooker Chemicals and Plastics Corp. and the New
York State Department of Environmental Conservation (NYSDEC).
The program consisted of sampling at three waste disposal
sites; 102nd Street Landfill, Hyde Park Landfill and Love
Canal. Two sediment samples and one water sample were taken
at the 102nd Street Landfill from the locations illustrated

in Figure A-1 (in Appendix A).

The analysis of the samples was performed at
the New York State Department of Health Laboratories in
Buffalo, Syracuse and Albany and the results are presented in
Table A-1. The sediment samples were analyzed for metals,
PCB and Mirex. The PCB and Mirex analytical results were not
found for the soil sample located in the lowland area
downstream from the Storm Sewer Outlet. Elevated
concentrations of PCBs were identified at the Storm Sewer

Outlet.

2.2 1978 - RECRA (PHASE 1I)

On November 30, 1978, RECRA Research Inc. and
Wehran Engineering P.C. conducted a sediment sampling program

at the 102nd Street Landfill. This program will hereinafter



be referred to as the RECRA (Phase I) study. On the
above-mentioned date, six sediment samples (SS3 through SS8)
were taken along the shore of OLIN's portion of the 102nd
Street Landfill. Another sample (SS2) was taken immediately
east of the Site with the last sample (SS1) being taken in
the adjacent bay to the east of the Site as an upstream
background sample. Pertinent portions of the RECRA (Phase I)
report are included in Appendix B including the tables of

analytical results.

The sediment samples were analyzed for
phenols, grease and oils, total mercury, total halogenated
organics, total chlorinated organics, four isomers of
hexachlorocyclohexane (BHC) and total N-P organics. 1In
summary, low concentrations of phenols and chlorinated
organics were found upstream (SS1). At SS2, elevated levels
of phenols, mercury, chlorinated organics and delta-BHC were
detected indicating the hydrogeologic connection of the
landfill to the area east of the OLIN Site. The sediment
samples taken adjacent to the Site (SS3 to SS8) indicated
elevated levels of mercury, total halogenated organics,

phencls and delta-BHC at most of all sampling locations.

A 1980 report (updated to include 1983 data)
by Arthur D. Little Inc. entitled "Presentation Viewgraphs,
102nd Street", included some drawings showing sampling

locations and chemical concentrations for four sampling



programs. RECRA (Phase I) is the first of these programs.
The ADL report presented results for the following six

parameters:

Arsenic,

BHC,
Hexachlorobenzene,
Lead,

Mercury, and

Trichlorobenzene

The RECRA (Phase I) study included only two
of the above parameters (Mercury and BHC). Only the six
sampling stations along the shore of OLIN's portion of the
102nd Street Landfill are included in the ADL report. All
six viewgraphs from the ADL report are presented in

Appendix C.

2.3 1979 - ADL

A report by Arthur D. Little Inc. (ADL)
entitled "Chemical Migration Patterns and Ecological Impacts,
102nd Street Landfill" contains data from a 1979 sampling
program. Sediment samples were taken at eight sampling
locations along the Niagara River shoreline and at five
sampling locations from the bottom of the Niagara River in

the shallow waters



ten feet off-shore. Figure D-1 (in Appendix D) identifies
the sampling locations while Figures D-2 and D-3 illustrate
the Base/Neutral Extractables and Pesticides and PCBs

analytical results respectively.

Analysis of the off-shore samples was not
performed for Volatile Organics, Acid Extractables and Heavy
Metals. Analytical data for all the parameters included in
the analyses at the 13 sampling locations is included in

Appendix D.

2.4 1979 - HYDROSCIENCE

A report by Hydroscience, Inc. entitled
"Priority Pollutant Investigation Report, - Screening of
Waters and Sediment" contains results from a 1979 sampling
program performed by the United States Environmental
Protection Agency (EPA) and Hooker Chemicals & Plastics Corp.
One soil sample was taken by EPA representatives on April 12,
1979 in the lowland area downstream from the Storm Sewer
Outlet. The sample was taken from the largest of three
seepage locations in the lowland area. The EPA team returned
to the 102nd Street Landfill on April 19, 1979 and collected
three sediment core samples along the 0lin and Hooker

sections of the Niagara River and two soil samples along the



Griffon Park shoreline, slightly west of the 102nd Street

Landfill Site (Figure E-1, Appendix E).

The initial sample from the lowland area, was
analyzed for Volatile Priority Pollutants and the results are
presented in Table E-1 of Appendix E. The "Priority
Pollutant Investigation Report - Screening of Waters and
Sediment" contained analytic results for four of the five
remaining samples. The surface samples and core samples were
analyzed for all Priority Pollutants; Volatiles, Pesticides,
Acid Compounds, Base/Neutral Compounds and Metals. The
results are presented in Table E-1. Results were not found
for the core sediment sample immediately in front of the

Storm Sewer Qutfall.

2.5 1979 - HOOKER CHEMICALS & PLASTICS CORP.

In June 1979, Hooker Chemicals & Plastics
Corporation performed a sampling program consisting of ten
sediment and water samples at five locations ten feet from
the Niagara River shoreline. Two samples were located in
front of the Olin property; one directly in line with the
Storm Sewer Outlet and the second 40 feet upstream. Two
samples were located along the Hooker section of the 102nd
Street Landfill shoreline and the final sample was taken
125 feet downstream from the 102nd Street Landfill in front

of Griffon Park.



The analyses were performed by Radian
Corporation, of Austin, Texas. The results are presented in
the report entitled "Analysis of Ten Water and Sediment
Samples". (Table F-1, Appendix F). The samples were
analyzed for ten specific compounds. A repeat analysis was

performed on one sample after a three-month storage period.

2.6 1979 - HITES

Sediment sampling was conducted by
Ronald A. Hites under EPA research grant No. R-806350.
Environmental Science and Technology, Octoper 19&l1, published
an article describing this sampling program. Samples were
collected at three Niagara Falls sites (102nd Street, Gill -
Creek and Bloody Run Creek) between June and November 1979.
Sediment samples at 102né Street were collected at four
locations along the shoreline and approximately 100 feet from
shore. Table G-1 (in Appendix G) contains the maximum
concentrations for major compounds detected 1in those
sediments. The article does nct discuss the data at the
shore in comparison with the off-shore data nor does 1t
present that data or include any figure(s) indicating the

sample locations.

2.7 1979 - RECRA (PHASE II)

In October of 1979 and January of 1980, RECRA

Research Inc. and Wehran Engineering P.C. conducted a second

8



sediment sampling program at the 102nd Street Landfill Site.
This program will hereinafter be referred to as the RECRA
(Phase II1) study. On the above-mentioned dates, 25 surface
sediment samples (G-1 through G-25) and 16 subsurface
sediment samples were collected from the Niagara River in the
bay adjacent to OLIN's portion of the 102nd Street Landfill.
On July 23, 1980, 11 samples (RS-1 through RS-11) were taken
upstream of the landfill site to serve as background samples.
Pertinent portions of the RECRA (Phase II) report, including

tables of analytical results, are included in Appendix H.

All of the sediment samples collected were
analyzed for total mercury and total halogenated organics
with five of the samples being additionally tested for BHC
isomers, chlorobenzenes, total phenols, chlorophenols
(chlorinated priority pollutant phenolics), and

2, 4, 5-trichlorophenol.

The RECRA (Phase II) report indicated that
there were elevated levels of total mercury and total
halogenated organics present in the three samples just
upstream of the eastern edge of the landfill site (RS-1, RS-2

and RS-3).

The sediment samples taken adjacent to the
Site indicated that the highest concentrations occurred in

areas adjacent to the central and western portions of the



Site. A plume of elevated levels of total halogenated
organics was found to extend into the river from the central
section of the landfill with the highest concentration
occurring in the sample taken closest to the sewer outfall in
the western portion of the Site. Two small plumes of total
mercury were identified; one near the center of the landfill

and one adjacent to the sewer outfall.

RECRA (Phase II) is the second of four
sampling programs which were included in the "Presentation
Viewgraphs" report by Arthur D. Little, Inc. Appendix C

contains the six viewgraphs with RECRA (Phase II) data for

surface sediments included.

2.8 1979 - NYSDOH/NYSDEC

In 1979 and 1980 a study was conducted by the
NYSDOH and NYSDEC to gather dioxin data in relation to Love
Canal. Results of this study were reported in "Environmental

Science & Technology" in 1983.

One of the samples collected was described as
black sediment collected from storm sewer outflow at 102nd
Street and East Niagara River. Dioxin was detected in this

sample at 31 ng/g.

10



Appendix I contains a table of all dioxin
results for the sediments of the Niagara River near the 102nd

Street Landfill.

2.9 1981 - ADL

The third of four sampling programs which are
included in the viewgraphs presented in Appendix C, was
conducted by Arthur D. Little, Inc. in 1981. Six pairs of
sampling locations were involved with each pair including a

shoreline sample and sample ten feet off-shore.

2.10 1981 - JAFFE

Sediment sampling was conducted by Rudolf
Jaffe under EPA research grant No 808%61. The Journal of
Great Lakes Research, 1984, published an article describing
this sampling program. This article was co-authored by

Ronald A. Hites of the ES&T article discussed earlier.

The field work involved the collection of
nine sample locations from which core samples were obtained
using a stainless steel cylindrical core sampling device.

Figure J-1 presents the nine sampling locations while

11



Table J-1 presents the analytical results for six of the nine
locations. The data for the remaining locations could not be
located and it is assumed that these samples were not

collected.

It can be seen from the analytical data that
the chemical concentrations decrease with sample depth as
would be expected. The data also reveals that the highest
concentrations are found in the surface sediments directly

adjacent to the landfill.

2.11 1982 - USEPA

In May 1982 the USEPA collected three
sediment samples from the Niagara River near the 102nd Street
storm sewer outfall. The levels of dioxin in these samples

ranged from 0.02 ppb to 0.10 ppb.

Results are included on Table I-1 1in

Appendix I and sampling locations are shown on Figure I-1.

12



Total Organics (includes all "other extractables" detected),
and

Heavy Metals.

Figures K-2 through K-5 present the concentrations for the
Volatile Organics, Base/Neutral Extractables, Pesticides and
PCBs and Total (priority pollutant) Organics, respectively,
and also indicate the limits of the 10 ppm chemical
concentrations for each priority pollutant fraction. The
Acid Extractable fraction of the priority pollutant list was
not detected at any sampling location and therefore no figure

has been prepared.

When the "other extractables" are included as
in Figure K-6, the same basic limits of chemical
concentrations exist, however, the measured concentrations
are approximately one-half order of magnitude higher. Some
examples of these "other extractables" and where they were

found are:

Tricosane - 810 ppm at G-9a
Unknown Acid Extractable - 540 ppm at E-9%a
1,2,4-Trichlorobenzene - 200 ppm at E-9a
1,2,3,4,5,6-Hexachlorobenzene - 200 ppm at E-9a
1,2,3,5-Tetrachlorobenzene ~ 160 ppm at E-9%a
Eicosane - 140 ppm at G-9a
Pentacosane - 110 ppm at G=-9a
1,2,3,5-Tetrachlorobenzene - 106 ppm at F-%a

14



These "other extractables" have been identified by best-fit
mass spectrometric matching of computer library mass spectra.
They are presumed to be reported as "significant" (defined as
those compounds exhibiting peaks of at least 25 percent of
the nearest internal surrogate standard), and their
quantification (concentration) is therefore qualitative
(estimated) since their relationship to the internal
surrogate standard 1s unquantified. "Unknown" denotes that
the match of chromatographic patterns had a confidence level

of less than 80 percent.

Figure K-7 presents the Heavy Metal

concentrations for all of the sampling locations.

2.12.2 Dioxin
Sixty-three samples were collected from 39
locations for analysis of Dioxin. Samples were collected at

one-foot intervals ranging from O to 3 feet.

Dioxin was detected in only one sample (see

Table I-1 and Figure I-1).

15



2.12.3 River Bottom Elevations

At the time of Malcolm Pirnie's sampling in
January 1983; a survey was conducted to determine the
elevations of the River bottom adjacent to the outfall. An
extensive grid system was used as shown in Figure K-1 and the

results of this survey are presented in Figure K-8.

Also included in Figure K-8 is a contour
marked "estimated five-foot water depth". The five-foot
contour 1s based on the USGS maps of the area. It should be
noted that the USGS map does not provide information to
determine the stage of thé river at the time the contours
were generated. This 1s important since the River fluctuates
as much as four feet in elevation depending upon the flow
conditions from Lake Erie wind and ice. The water elevation
is further complicated by the presence of the Chippawa-Grass
Island Pool which is used to regulate the volume of water
released to the Falls and to provide a constant supply of
water to the two hydroelectric power authorities. The 102nd
Street Site is located within the area of influence of the
Chippawa-Grass Island Pool and is therefore subject to a
constantly changing water elevation. Details of the
restrictions at the Chippawa-Grass Island Pool are found in a
report entitled "Historical Review, Hydrogeologic Conditions,

Plan of Remedial Work" by Conestoga-Rovers & Associates.

16



The estimated five-foot contour was included
since this was decided upon as the limit of sediment sampling
specified in the agreed "Work Plan" for the 102nd Street

Site.

2.13 1983 - U.S. ARMY CORPS OF ENGINEERS

In September 1983, the United States Army
Corps of Engineers undertook a sampling program immediately
downstream from the 102nd Street Landfill in the Little
Niagara River surrounding Cayuga Island. The sampling was
performed to assess the feasibility of dredging the Little
Niagara River for small craft navigation and to determine the
appropriate disposal location for the dredged material.
Twelve sediment samples were taken in total from seven
sampling locations of which three locations were adjacent to
Griffon Park. The remaining samples were located further

downstream (Figure L-1, Appendix L).

Priority Pollutant analyses and EP toxicity
tests of the sediments were completed by Floyd Browne
Associates, Limited from Ohio and the results are presented

in Tables L-1 through L-4.

17



2.13.1 Dioxin

Sediment samples from the Little River were
also analyzed for Dioxin. Results for all twelve samples
are included on Table I-1. Locations are as shown on

Figure L-1.

18



HISTORICAL SAMPLING PROGRAMS UPSTREAM
OF THE SITE

Many sediment sampling programs have been
conducted in the past in the Niagara River between Lake Erie
and Lake Ontario. Although these studies were not directly
involved in the 102nd Street Landfill sediment sampling
program, they provide data useful in interpreting the extent
of contamination present in the river sediments upstream of
the landfill site. This information can be used to determine
the relative role of the 102nd Street Landfill Site in
contributing to the contamination of the Niagara River

sediments.

3.1 1978 - RECRA (PHASE 1I)

As part of the RECRA (Phase 1) sampling
program (Section 2.2) one sediment sample, SS1, was collected
a sufficient distance upstream in the bay east of the

landfill site.

The analysis of this sample indicated the
presence of phenols and total halogenated organics but at
relatively low concentrations of 2.5 and 0.37 ug/g,
respectively. BHC isomers were also detected in the sample

but were present in concentrations too low to quantify.

19



Analytical results from the RECRA (Phase II) study are
included in Appendix B. 1In general, the one upstream
sediment sample contained contaminants in concentrations less
than those detected in the downstream samples for all

parameters tested.

3.2 1979 - RECRA (PHASE 1II)

The RECRA (Phase II) sampling program

(Section 2.7) included ten sampling locations upstream of the
102nd Street Landfill Site. These samples were used to
determine background levels for the downstream samples. The
results of the analysis of these samples are included in

Appendix H.

It was determined that the background levels
for total mercury and total halogenated organics for surface
sediments were 0.08 ug/g and 0.41 ug/g, respectively, and for
subsurface sediments were <0.05 ug/g and 0.23 ug/g,
respectively. The surface sediment background levels were
determined using seven samples and the subsurface levels were

determined using one sample.

20



3.3 1984 - THE NIAGARA RIVER TOXICS COMMITTEE

In October of 1981, the Niagara River Toxics
Committee was established to oversee and co-ordinate a study
on toxic substances pollution in the Niagara River. The

committee consisted of representatives of:

Environment Canada,
United States Environmental Protection Agency,
Ontario Ministry of the Environment, and

New York State Department of Environmental Conservation.

The Niagara River Toxics Project consolidated
a series of existing sub-projects that had been individually
designed to fulfill certain agency objectives. To offset
deficiencies or gaps in data, various sub-project activities
were augmented and others developed specifically for this
Toxics Committee study. The results of this study were
published in October 1984 in the report entitled "Report of

the Niagara River Toxics Committee".

Only the data upstream of the 102nd Street
Landfill from the Site to the Buffalo City limits (where the
Niagara River splits at Grand Island) has been included in
this report. The 1981 Buffalo New York Area Sediment Survey
(BASS) was included in the Niagara River Toxics Committee

report but the analytical results were not presented. The

21



BASS report has therefore been included in Section 3.4 of

this report.

Three separate studies conducted in 1979,
1981 and 1982 involved sediment samples within the upstream

area. These studies were:

1979 - Sub-project 27a, Niagara River Sediment Survey (1979),

Ontario Ministry of the Environment.

1981 - Sub-project 23, Toxics Contaminants Sources Survey,
Inland Waters Directorate, Ontario Region, Environment

Canada.

1982 - Sub-project 12, Open Lake (Erie) Dredge Spoil Site
Sampling, U.S. Environmental Protection Agency,

Region II New York, N.Y.

The locations included from these three projects were labeled
M-5 through M-9 (1979), E-5 through E-9 (1981) and U-28
through U-33 (1982). M-9, E-9 and U-33 are considered to be
at the Site while the remaining 13 locations are upstream of
the Site. Appendix M presents the pertinent results from

these three studies.

22



Figure M-1 identifies the location of all 16
sampling locations used. Bottom sediments for all the
programs discussed in the Niagara River Toxic Committee
report were obtained using Ponar, Shipek or modified Shipek
dredge samplers which collected the upper, most recently
deposited sediments. Tables M-1, M-2, M-3 present the data
for each of the three previously mentioned projects.

Table M-4 summarizes all three studies.

3.4 1981 - BUFFALO NEW YORK AREA
SEDIMENT SURVEY (BASS)

In 1981 the Great Lakes National Program
Office (GLNPO) collected river sediments in the Buffalo, New
York area to determine the extent of toxicant contamination
in various sections of the Niagara and Buffalo Rivers. 1In
May of that year 93 sites were sampled, only 15 of which are
pertinent to this report, and those are illustrated on
Figure N-1 of Appendix N. (Note that there were two separate

samples collected at location G61.)

This report was included in the 1984 Report
of The Niagara River Toxics Committee (see Section 3.3), but
the analytical results were not presented. The analytical
results of the BASS study are included in Table N-1 of

Appendix N. A summary of this data is presented in Table N-2

23



which separates the 12 upstream sites from the three sites in
the 102nd Street Landfill vicinity. This table includes the
maximum concentrations found in the group of samples and the

number of samples in the group which had concentrations above

the detection limits.

24



REFERENCES

1. RECRA Research, Inc. and Wehran Engineering P.C.,
"Hydrogeologic Investigation, Olin 102nd Street Landfill,

Niagara Falls, Niagara County, New York", November 1978.

2. Hydroscience, Inc. "Priority Pollutant Investigation

Report, - Screening of Waters and Sediment", April 1979

3. RECRA Research, Inc. and Wehran Engineering P.C.,
"Hydrogeologic Investigation, Olin 102nd Street Landfill,

Niagara Falls, New York", October 1979.

4. Radian Corporation, "Analysis of Ten Water and Sediment

Samples", November 16, 1979.

5. Arthur D. Little, Inc., Cambridge, Mass., 02140,

"Presentation Viewgraphs, 102nd Street", June 1, 1980.

6. Arthur D. Little, Inc., Cambridge, Mass., 02140,
"Chemical Migration Patterns and Ecological Impacts,

102nd Street Landfill", July 92, 1980.

7. Elder, V.A., Proctor, B.L., Hites, R.A., "Organic
Compounds Found Near Dump Sites in Niagara Falls, New

York", Environmental Science and Technology, 15 (10),

1237-1243, 1981.

25



10.

11.

12.

13.

14.

USEPA, "Environmental Monitoring at Love Canal",

May 1982,

Malcolm Pirnie, Inc., White Plains, New York, "Site
Investigations and Remedial Action Alternatives, Love

Canal, Niagara Falls, New York", July, 1983.

Conestoga-Rovers & Associates Limited, "Historical
Review, Hydrogeologic Conditions, Plan of Remedial Work",

September 1, 1983.

Smith, R.M., O'Keefe, P.W., Aldous, K.M., Hilker, D.R.,
O'Brien, J.E., "2,3,7,8-Tetrachlorodibenzo-p-dioxin in
Sediment Samples from Love Canal Storm Sewers & Creeks",

Env. Sci. & Technol., 17(1), 6-10, 1983.

Floyd Browne Associates Limited, "Analysis of Sediment

from Little River", Niagara Falls, New York.

United States Environmental Protection Agency and Great
Lakes National Program Office, EPA 905/3-84-001, "1981
Buffalo New York Area Sediment Survey (BASS)",

April 1984.

Stipulation - Work Plan - 102nd Street Landfill Site,

June 1984.

26



15.

16.

17.

N.Y. State Department of Environmental Conservation,
Environment Canada, U.S. Environmental Protection Agency,
Ontario Ministry of the Environment, "Report of the

Niagara River Toxics Committee", October, 1984.

Environment Canada, Inland Waters Directorate, Ontario
Region, Water Quality Branch, "Toxic Contaminants in the

Niagara River, 1975-1982", 1984.

Jaffe. R. and Hites, R.A., "Environmental Impact on Two,
Adjacent, Hazardous Waste Disposal Site in the Niagara
River Watershed", Journal of Great Laxes Research, 10(4),

440-448, 19t4.

27



APPENDIX A

SEDIMENT CONTAMINANT DATA

AT THE 102ND STREET LANDFI_L

(Hooker Chemicals & Plastics Corp. - 1976)
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TABLE A-1

ANALYTICAL RESULTS 102ND STREET LANDFILL

Analytical Parameters Ssl SS2
Hg, ppm 8.6 6.6
Total Phos., ppm 14 178
Ni, ppm 7.9 14.4
Cu, ppn 20.0 12.5
Cd, ppm <1 1.3
Pb, ppm 415 676
% Fe 0.4 0.7
Cr, ppm 23.4 119
Mn, ppm 373 338
PCB 1016/1242 ppm 160,000 -
PCB 1254 ppm 6,600 -
PCB 1221 ppm <0.3 -
Total PCB ppm 166,600 -

Mirex ppm <0.007 -



APPENDIX B

SEDIMENT CONTAMINANT DATA

AT THE 102ND STREET LANDFILL

(RECRA Phase I - 1978)



HYDROGEOLOGIC INVESTIGATION
OLIN 102nd STREET LANDFILL

NIAGARA FALLS, NIAGARA COUNTY, NEW YORK

Prepared for

OLIN CHEMICAL CORP.

RECEIVING
JAN 14 190

D. L.CUMMINGS
Prepared by

RECRA RESEARCH, INC.
and WEHRAN ENGINEERING CCRPORATION

(WE/Recra Project No. 01569004,/8C038092)



TABLE 4
ANALYTICAL RESULTS

The Olin Chemical Group
Hydrogeologic Investigation - 102nd Street Landfill

Report Date: 1/31/79
Sample Date: 11/21/78 - 12/15/78

RIVER SEDIMENTS
SAMPLE IDENTIFICATION

PARAMETER UNITS OF MEASURE SS1 552 SS3 SS4 SSS 556
Dry Weight % 83.0 83.4 82.9 84.7 82.6 70.6
Phenols ug/g (dry) 2.5 7.1 1.5 «<l.3 5.7 3.3
Grease and Olis ag/g (dry) 1.5 2.4 1.2 2.5 4.1 1.6
Total Mercury wg/g (dry) 2.5 L2 19 14 220 24

COMMENTS: Values reported as '"less than" indicate workiag detectiom limits for
the parameter evaluated.

FOR RECRA RESEARCH, INC. <::E;EOSL:): XLtijiﬁét:;

DATE  3/5/15
T

| RECRA P\€S€°~RCH, INC. 111 Wales Avenue /Tonawanda. 20

TOTAL CHEMICAL WASTE mARA GEMENT THAOUGH APRED ADSEANCH

- 54 -
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TABLE &
ANALYTICAL RESULTS

The Olin Chemical Group
Hydrogeologic Investigation - 102nd Street Landfill

Report Date: 1/31/79
Sample Date: 11/21/78 - 12/15/78

RIVER SEDIMENTS

SAMPLE IDENTIFICATION

PARAMETER UNITS OF MEASURE SS7_ 558 _
Dry Weight % 78.8 81.2
Phenols ug/g (dry) <1.5 2.1
Grease and 0Oils mg/g (dry) 0.3 8.5
Total Mercury ug/g (dry) 6.0 61

COMMENTS: Differences in detectabilities for a given parameter is
due to varying sample volumes taken for analyses.

FOR RECRA RESEARCH, INC. @-3? \C b-aC%—'i
v

DATE 3]5/74
=T

¥ TRARESEARCH,INC. 144 Wales Avenue / Tonawe 92-7620

on Mvnnwmmm



TABLE 5
ANALYTICAL RESULTS

The 0lin Chemical Group
Hydrogeologic Investigation - 102nd Street Landfill Site

Report Date: 1/31/79
Sample Date: 11/15/78 - 12/15/78

RIVER SEDIMENTS

SAMPLE IDENTIFICATION

PARAMETER UNITS OF MEASURE  Ssl $S52 Ss3 SS4 $S5 SS6 -
Total Halogenated ug/g (dry)
Organics as Chlorine;

(GLC/ECD) Lindane Standard 0.37 25.5 9.74 13.9 392 329
Total Chlorinated ug/g (dry)
Organics as Chlorine;

(GLC/Coulson) Lindane Standard 0.4 25.2 2.5 3.6 378 283
a - BHC ug/g (dry) <0.3 <0.5 <0.5 <0.5 <2.0 1.6
8 - BHC ug/g (dry) <0.3 <0.5 <0.5 <0.5 <2.0 <l.0
y - BHC ug/g (dry) <0.3 <0.5 <0.5 <0.5 4.5 5.8
A - BHC ug/g (dry) <0.3 6.1 2.8 1.2 30.1 15.1
Total N-P ug/g (dry) as
Organics Nitrogen; Dimethyl-

(GLC/NPD) Aniline Standard <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

COMMENTS: The Coulson chromatograms were also evaluated for the z, 3, v, A isomers
of BHC (hexachlorocyclohexane). There values are not directly com-
parable to the THO or TCO results since these results are expressed as
the compound and not as Chlorine.

FOR RECRA RESEARCH, INC. (\';Ecj&ijt Y b?aijb:l

DATE 0-[/ S/? 9

"\GCRA RGSGARCH, INC. 111 Waies Avenue / Tonawanda, New York * h

ITAL CHEMICAL VASTE MAMAGEMENT THAGUGH AMLIED AEEARCH

- 66 -



TABLE 5

ANALYTICAL RESULTS

The Olin Chemical Group
Hydrogeologic Investigation - 102nd Street Landfill Site

RIVER SEDIMENTS

Report Date:
Sample Date:

1/31/79
11/21/78 - 12/15/78

PARAMETER

UNITS OF MEASURE

Total Halogenated
Organics
- (GLC/ECD)
Total Chlorinated
Organics
(GLC/Coulson)

a = BHC

8 - BHC

Y - BHC

A - BHC

Total N-P

Organics
(GLC/NPD)

ug/g (dry)
as Chlorine;
Lindane Standard

ug/g (dry)
as Chlorine
Lindane Standard
ug/g (dry)
ug/g (dry)
ug/g (dry)
ug/g (dry)
ug/g (drv) as

Nitrogen; Dimethyl-
Aniline Standard

SAMPLE IDENTIFICATION

Ss7

8

<0.

<0.

.13

&~

.02

Ss8

COMMENTS: Also, for the purpose of data evaluation, the differences in
response factors for A - BHC (7.5) and y - BHC (4.5; Lindane)
must be considered.

DATE

.\ECP\A P\€S€AP\CH, INC. 111 Wales Avenue / Tonawanda, New Yo

mmvmmmmom

- 67 -

FOR RECRA RESEARCH, INC. <:EE;Z;.&~:57'¥L L%)ijt*:-
G

>[5/29
N



Surface Water Quality

Niagara River

Surface water samples from the Niagara River area were collected
on two dates: November 21, 1978 and December 15, 1978. Sediment samples
from the Niagara River were collected on November 30, 1978. Data concerning
the analysis of these samples is contained in Tables 4 and 5. Sample
point locations are delineated in Figure 2. With the exception of sample
point SS8, sediment samples were taken at the same general locations as
the surface waters. Sample point SS8 is located at the base of the dike
approximately midway between the terminus of the sewer line and sample
point SS5. A sediment sample was taken at this point because of the
- extensive staining of the shore that was visually evident.
As discussed previously, water samples wére taken on two

different dates in an attempt to provide information on temporal and

weather variations.



Surface sample point 1 (Figure 2) is located in the adjacent
bay to the east of the landfill site. This point was chosen to provide
information on water quality upstream from the Olin site. The point
was located at a considerable distance upstreém to eliminate the possibilicy
of localized influence from the Olin site. Water quality at sample point 1
for parameters analyzed under this program, met or exceeded existing surface
water standards. Total halogenated organic concentrations were low but
detectable. Generally, the results of analyses of samples collected on
November 21, 1978 were insignificantly different from the results of
samples collected on December 15, 1978. The analysis of sediments from
sample point 1 indicated the presence of phenols, although the concentration
wag relatively low. It {is interesting to note that although total
halogenated organic concentrations for the sediments were low, practically
all of the fraction was chlorinated.

Surface sample point 2 (Figure 2) is situated Just east of
the Olin property line. The sample point 1is located in a surface discharge
emanating from the Property immediately east of the Olin site. The
discharge is black in color, and has the appearance and odor of a septic
tank leachate. The discharge is flowing from the subsurface and may be

from a pre-existing septic System. Despite it's physical appearance,

water quality was generally good at sample point 2. The data from the

November 21, 1978 sampling, however, showed elevated concentrations for
mercury, sodium, irom, and total halogenated hydrocarbons. Values for

these parameters were significantly lower on the December 15, 1978

sampling. It 1is conceivable that the lower concentrations on December

15, 1978 were due to mixing with Niagara River waters. There was considerable

wave action on this date and it ls possible that this water was reaching

- 82 -



sample point 2 and amixing with it. Analysis of sediments at sample point

2 demonstrated elevated concentrations for phenols, total mercury, and
total halogenated hydrocarbons. Extended gas chromatographic analysis of
the sediment sample revealed that a considerable portion of the halogenated
organic fraction consisted of chlorinated materials. The delta BHC isomer
was specifically identified in the sample. Data compiled for sample

point 2 tend to confirm the hydrogeological conclusion that some leachate
from the landfill is discharging into the area east of the Olin site.

Surface sample point 3 (Figure 2) is located at the approximate
east property line of the Olin site. Surface point $S4 is located approximately
250 feet west of sample point SS3. Surface point SS5 is located approximately
50 feet east of the terminus of the sewer line while surface point SSé lies
about 50 feet to the west of this line. Surface point SS7 is located at
the approximate west property line of the 0lin site. Surface point SS8
is located approximately 25 feet east of the sewer line.

With the exception of mercury and total halogenated organic
concentrations, the results of analyses of surface waters from the two
sampling dates for sample points SS3 through SS7 were insignificantly
different. Furthermore with the exception of these two parameters and
in some cases phenols, water quality generally met or exceeded surface
water standareds. These same parameters were also high in the sediment
samples (SS3 through SS8).

For the November 21, 1978 sampling date, mercury was detected
in water samples collected from sample points SS3 through SS7. 1In general,
\mercury concentrations increased across the site with the minimum concentration
being detected at SS3 (4.7 ppb) and the maximum at SS6 (v15 ppb). Concen-
trations at the western property line decreased only slightly (13 ppb) from

values at SS6. Concentrations of mercury in the sediment samples followed

- 83 -



much the same pattern. However, the maximum concentration was observed

at SS5 (220 ppm) with values decreasing toward the west. This pattern of
variation is figuratively depiﬁted in Figure 12. For the December 15, 1978
sampling date, mercury was below detectable limits for all water samples.

(SS3 through SS7). The difference between these two dates is probably
attributable to weather conditions on the two dates. On November 21, 1978
conditions were very calm and water levels in the Niagara River were low.

On December 15, 1978, conditions were quite stormy, with very high water
levels. Hence, the volume of Niagara River water in relation to leachate was
much greater than on the November 21, 1978 date and a "dilution'" factor was in
operation. Although turbulence was high, resulting in the suspension of sedi-
ments that contained Rercury, mercury concentrations were not affected by

this phenomenon, since all samples were filtered prior to analysis.

Total halogenated organics were §etected in water samples collected on
both the November 21, 1978 and December 15, 1978 sampling dates for sample
points SS3 through SS7. With the exception of SS6, concentrations were higher
on the December 15, 1978 date. 1In general, total halogenated organic concen-
trations increased in a westerly direction across the site with the highest
concentrations existing in the vicinity of the terminus of the sewer line.
Concentrations decreased from this point to the western property line. Con-
centrations of halogenated organics in the sediment samples followed the same
pattern. Extended gas chromatographic analysis of both water and sediment
samples demonstrated that a significant portion of the halogenated fraction
was chlorinated., All samples examined for chlorinated organic content demon-
strated the presence of BHC isomers. Concentrations of chlorinated organics
and BHC isomers specifically, followed the sSame pattern as exhibited by the
halogenated organic concentrations. The highest concentrations for chlori-

nated organics and BHC isomers were detected at sample points Just east of the



MERCURY COUNCENTKATION (Hg/1 Waters/ug/g Sediments)
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terminus of the sewer line. GC/MS analysis of the November 21, 1978 water
sample from point S$S6; the December 15, 1978 water sample from point $S35;
and the sediment éample from point SS8 confirmed the presence of BHC isomers
in each of these samples. In addition, chlorinated benzenes were confirmed
in the SS6 samples. The spatial variation of halogenated organics is
figuratively depicted in Figure 13. The difference in the halogenated
organic content of the waters between the two sampling dates is probably a
function of sediment suspension due to excessive turbulence on the

December 15, 1978 date. These samples were not filtered prior to analysis.

Analytical data presented for sample points 553 through SS8 verify
previous hydrogeological conclusions concerning ground water flow patterns
(Figure 9) and the extent of the contamination plume. The presence of
mercury and BHC isomers in water and sediment samples from the Niagara River
demonstrate that the constructed dike has been ineffective in preventing
leachate migrating out of the landfill proper. As previously stated,
the dike, when comstructed, was keyed into the organic silt stratum of the
Niagara River alluvial deposits. The permeability of these alluvial deposgits
is not sufficiently low enough to preclude the flow of contaminated ground
waters. Consequently, ground waters are capable of bypassing the dike
through the underlying alluvial deposits.

The pattern of variation observed for halogenated organics and
mercury are probably indicative of the concentrations of these comnstituents
"upstream" of this discharge zone. The highest comcentratioms for halogenated
organics and mercury were obtained for samples collected in the westerm half
of the site (e.g., P3; P4; P7; P9; P10; Well A). This data may be indicative

of intensive disposal of these materials in the west end of the site.
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HALOGENATED ORGANIC CONCENTRATION (ug/1)
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Alchough hydrogeologic and analytical data demonstrate that, in
general, ground water flow is from the landfill into the Niagara River, some
localized flow also occurs from the site located to the west onto the
Olin site (refer to Figure 9). Analysis of samples from Pl, P9 and P8
(west property line, see Figure 2) indicated the presence of both mercury and
BHC isomers. Although it is not possible to quantitatively determine the
contribution of the adjacent site to the contaminant load on the Olin site,.

it is apparent that some impact does exist.



APPENDIX C

SEDIMENT CONTAMINANT DATA

AT THE 102ND STREET LANDFILL

(Presentation Viewgraphs - 1980)
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APPENDIX D

SEDIMENT CONTAMINANT DATA

AT THE 102ND STREET LANDFILL

(Arthur D. Little - 1979)



2-0-6-68/20/1-1gtl

/114PUDT IS puZo/ | | e —
SNOILVLS SNITdWVS 3INITIHOHS o2 ool o o
|-q ainby

3N NOILVOI4ILN3Ql Qv
JHYOHS 40 H1INOS Ol N3IXVL S3TdAVS
3HOHS 3HL 1v N3IXVL S3ITJWVS

~—— YIFAY VY VIVIN —

|ociy

]

Zoms R
LWHHHHN,I//// 57 onrg 601% :.I}IIHMMN/I////I/
£Elb

/ / .\ Tt NN—' .
P N\ \ 121y &ﬂ\\

/(\/ / / - _ AXNVB \

\ ol - 7 dvY - diY
/ \ B = /
/ \ NF o,
\ NO/LVYYOSHO0D TVIINIHD TVINICID00

VYO

oIy
s
[
GN3937
A
f“
5
sty el
ey
P LA
NOA S




2-0-6-68/20/1-1gpI

/114pUD] 1S pPUZO/
(qdd) SNOILVHLINIONOD 319VLIOVHLIX3 IVY¥LN3IN/3SVE

vHdd

[« ® ammvs " g = |
002 001 0% 0
2-Q aunby
(add) NOILVHINIONOD Oess)
3YOHS 40 HLNOS 0l NINVL SITJWVS .
3HOHS 3HL IV N3IXVL S3ITdAVS °
—— YINY VHVIUIN — -
aN393n
.nn_
" |ree
HIIIU// </ L 06995~ - . |
.mN 2609 mEe
/ N 1541 e, 018y pc@EPLO
RN \ - NNV : -
\ - -/ dvy - diy
/ \ - _ 7
\ VN = g
F %
\ \ -7 Yovrd J
W\ NOILVHOINOI TVIININD  TVINITIDI0 NOo /49




2-3-6-68/20/1-1¢ti

[14PUDT IS pPUZO/ VHO
(qdd) SNOILVYLNIONOD 82d ANV 3Qi121LS3d ——
¢-Q 8ainbiy 002 ool & o
Q3SATUYNY 1ON vN
(99d) NOILVHINIONOD  oOvwe
3YOHS 40 HINOS 0! Lv N3INVL S3ITdWVS -
—~— YINY VY VIVIN — IYOHS 3FHL Lv NINVL S3ITdWVS )
aN3937
. A
|
_
g
| o .
."lcm._.
—_——— T 7 VNG [eJoX 212 Weg )
~
) N mes e osst 6y
L N \ oz - 7 VN i —az091
//\/ \ \ - \\ ¥NVE , -
/ / /Jﬂ.. i V dvd-diy /
\ =
// ~—_» S \
// \ NOILUYOSHOD TVIIWNIND TWINIGID20 kﬁﬂ“ 199
\) ,
\




* s+ PONUTIUOD

Al = i == Qi o e Y e T o Y e Y o B o

8cc
8¢c
8¢C7

Stt
0¢

o O 0 o0
~
N

O OO0 O OO OoOC
<

N oo OO0 o0 o oo o

e}

N

OCNMN OO O WOOOCODOOMODOINO VOO OO
o~

SLLY

~
.

N

™
.

o O O O

Zvs

e}
<

o
™

wn
-

o]

CO0O 00000 TOCOMMMNODOM~NTYT OO OQOOWOoOOo
<

oLLY

0§%
069§
0GS

[

oL

09¢

oLt

S o oo
<
-

O OO0 OO0 o oo

o«
@

60LYV

3USsTpPeEINqOICTULBXIH
QUIZUDqOIOTUDTA~2’ L
suszusqoIoTyotd ¥‘1
SauazZuaqoIoTyYOTId
1089X10-Z-0X13TUTd-9'%p
T0S810-¢-0I0TYD-¥
TouaydoxoTYoTIL-9'%’ ¢
TousydoxoTydTd-‘¢
TousydTAyIowTA-%'¢

Touayd

TousydoaoTyd-¢
auszuaq TAYUIH
QUIZUBYOIOTYD

auan 1oy,

suaTAylsoroTyoeIlIal-z’' 1’1
2UBY390I0TYORIIDL-Z 2 L L
suaTAdoxdoxoTuoTp-£’1~-STD

UuazZuag

QU TAUID0IOTYDT I
opTIOTYoRIID]} UOqaARD)
aUPYIBOIOTYSTIL~L ‘1’1
sueyilaocrxoTyota-zg’i

WIOFOIOTYD

duaTAyla0I0oTyYDIpP~-2’ | -SurIyj,
aueylsoIoTyoTd~l ‘1
suaTAylsoxoTyoTd-L ‘1|
3UPYIBWOIONTIOIOTYDTIL
SPTIOTYD SUusaTAUIONW
9PTIOTYD TAUTA

LiLg
€0Ex
C0Ex
LOEx
602
L0T
90¢
50¢
voc
€02
10¢
o€l
6cCt
821
LZl
9zl
a4}
L2
0ctL
oLl
SLi
il
€Ll
(4R}
it
oLl
801
a0t
volL

1-0 dTdYL

(qdd) SNOILVIINADNOD ILNIWIAAS TIIAANYT

LITALS ANZOoL

*ON 3Tdures

Tay



+ s spPBNUTIUOD

L- 061LL L- 0 - 0 DHE-®3I®G VOV
L= 0 L= 0 L - oovs OHd-euwed 20V
L- 068L L= 0891 L - 0009¢ OHg-eydTyY LoV
099 0 0 0 0 08L auaTAaad (T'yY’H) ozuad 8b¢
0 0 0 0 0 08¢ suooevayljue (Yy’e) ozuaqTd L¥¢
0 0 0 0 0 0L9 auoxkd (p‘o-g’g’1)ouspul 9p¢
00LlL 0 0 0 0001 oovv auaxid(e)ozuad Gt
00C1 0 0 0 008 006Gt susyjueIoniI (3 )ozusd Ph¢E
002CL 0 0 0 008 0oslt susyjzueronyj(q)ozusd Ev¢
0G6G1 €0V 0 0 0 00v9 ausdeayjue(v)oZUdL V€
0SSt €0 0 0 0 00¥9 suasAaud 0v¢€
096 €Ly oocL ove 000€ 0§t a3eTeyayd T14A300-u-TAd 6£€
086 387 00€L 0LS 000€ 06t ojetTeylyd (TAxey1Ayla-z)sTd 8¢
0 0 0 0 0 0 azeteyzyd 1hzuaq TAInd (L€€
086 L8 0 LSl ovL 0ocy sua1id ge¢
osciL LLe ovv 6Ll 0oLt 00SS auayjueronTd vee
S8S €91 0 ovEY 0oLl 0 ajeTeyliyd TAINg-u-TA €EE
ootLi 6L1 oLy Lz 0 00¢s auaiyjueruayd g€
00tLL 6L1 oLy Lz 0 002S suaxyljueusyd/susdoeIyiuy L€t
0 0 0 0 0 069 SUDZUIqOIOTYDORXIH 7€
0 0 0 0 0 0 aqeTeyazud TAUISTA 9C¢
114 0 0 0 0 089 susxontd ¥T¢e
0 0 0 0 0 0 a3etey3iyd tAyaswrd LT€
0 0 0 0 0 0zl suayjydeusdy Q¢
0 0 0 0 0 061 suaTAyazydeuasy el¢€
0 0 0 0 ooLc 0Z9 suaTeylydeuoroTyd-7 8L¢€
0 0 0 0 0 0 suoTpeluadoToAD0I0TYORXdH LI€
0 0 0 0 0 0 suateyzudeN Gl ¢
gis8 0691 0 89V 00tV oo8ve 2USZUSQOIOTUDTIL~-Y 2L TLE
8LLY LLLY 9LLV SLLY oLty 60LYV *oN oTdwes Tav

(qdd) SNOILVIINIONOD INIWICQIS TTIIAANYT LITALS ANZOL

|- dTdYdL




e+ s epPONUTIUOD

—.l.
Si8
0009¢
0

00S
0S89
00067¢
0098
oooovti
ooo00L1
0008L
000L1L
oLs
oov8
00te
—‘..I

Pl

P'

F'

F'

8LLY

091
2698461
F‘

—.l.

6¢

P.l
0691
00001LL
0006

0
000¢cec
00ovvy
otev
00020¢C
000L91
oooLtLlL
0072l
00L
ooovol
0

N O O O O

LY

F'

—..I

FI.

Fl

0

F'

0
00000¢€1
0

(0] 4°)
0LS
000o8Y¥
0009
6ooo00<clL
000061
000091
000vc
00¢
000L1
00008
FI.

P.I

—.I.

—‘l

Pl

aLLY

F.I
0891

Pl

—.ul

0

F'

89V
0008801
600L
000¢t
0000L1L
000L9
06vS
000¢slL
6000L1
0ooscel
00¢€<
009
000001
0

OO O O O

SLiY

*”QUO Sse

Pl

PI

Fl.

P.l

0

{ -
ooty
6000L¢E
0

0oc
0oLl
000¢8
00LY
00079
0007v6
0000v¥
009
ov
000s
00001t
Pl

oLs

0
008v ¢
0000LE
0

08¢

0
000LL
0
0006L
oooovi
00008¢
00S1
0872
0099
oooLe
0

o c o o

60LV

(qdd) SNOILVYINAONOD LINAWIAES TIIJANYT LAANLS ANZOL

1-ad dTdYL

butjzodex paitnbax syead jo suorinyosax siaTdwoour

* ,pozA1eur jou, sajousdp |-

* ,p930938pP 3Jou, saj0uUsSp ( :S930N
X3ITHW €18

(Te310L) SaURXdYOTOAD0IOTYDEXIH L8
pTOoR OTOZU3qOIOTYD-O |18
pPIOE OTOZUSQOIOTYUD-W (L8
TouaydoaoTyo2TIL, 608
S9UaNTO30IO0OTUDTA 908
S9UD2ZUaqOoIOTYOTIAL Z08
outz ¥LS

umtTTTeuL €1LS

IDATTS CLS

umTuaTes LG

T9%OTN 01§

Kanoasw 60§

peaT L0S

xaddo) 904

umtwoxyd G006

untupen 09

miITTAI9g £0§

OTUaSaY 70§

Auowr3juy 10g

[UEPIOTUD LLY

ITI uejyInsopud ¢€li¥

3ad o0¥v

I ueyinsopuld govb
OHd-e3T=ad GOV

*ON @aTdures IQy



* et rpaUUT3IUOD

- L= 0 0
L= L- 0 0
L= L= 0 0
L°8 S 0 0
L- L~ 0 0
L= L= 0 0
1= [ 0 0
L= L= 0 0
L= L= 0 0
L= L= 0 0
L= 1= 0 0
L= L= L= 0
- 1= L- 0tL
L= L= L- S6
L= L- L= 0
L= L- L= 0
L= L= L= 0
L- L=~ L= 056
L= L- L- 0
L= L= L- 0
L= L~ L- 0
L= L= L- 0
L= L= L= 0
- L- L= 0
- L= 1= 0
L= L~ - 0
L= L- l- 001
L= L= - 0
L= L- l- 0
LELY oEL v (44574 LZLy

(qdd) SNOILVMINEONOD INAWIQIAS TITAANYT LAANLS aNeot

-4 d719Y4

2USaTPrPINqOIOTYDEBXSY

e

QUdZUIQOIOTYDTd~-2Z’ |l €0¢€
suszuaqoioTyoTd ¥#’L Z20¢
S2UlZUBGOIOTYOTd LOE
TOS®I0-Z~-0I3TUTA-9’'F 60C
T0S310~-£-0X0TYD~-¥ LOC
TousydoIoTyYsTIL-9°%’Z 90C
TousydoaoTysTa-¥/z S0¢
Tousyd1Ay3zawtd-¥‘Z 02T

Touayd €0¢

TousydoxoTyd-z 102

auazuaq TAUIH Q€L
aUSZUAqOIOTUD 6CL

2usaNiol, 871
SUaTAYlIS0I0TYORIIDL-C T’ L’ LZL
aurylsoaoTyoseaisr-g’c’L’L 9zi
suatAdoadoroTyoTp~¢’ L -STD 221
auozuag ||

auaTAYylrs010TYsTIAL 021
9pTIO0TYORIZS] uoqae)d 9l|
SUBYIBOIOTYDTIL~L L ‘L Gt
8UPYIB0IOTYDTA-Z*L Pl
WIOJOXOTYUD €Ll

dus TAY3L0I0TYDI TP~/ | -Suexy, Zii
dUBYISOIOTYDITA~L'L LI}
auaTAyla010TYDTA-1’L 0L
aueylawoIonTIOIOTULTIL 801
SPTIOTYD BUDTAUIBH 901
3pTIOTYD TAUTA ¥0L

*ON aTdwes TIay



+ ¢+ pPINUTJUOD

T
T
-
T
-
-
o)

OHd-e32d %0
(44 OHd -ewwed 0P
061 OHg-eUdTvY LO¥
susaThiad (1/y’bH) ozuad 8HE
QusorIyjUR (Y’'®) ozuaqId LVE
auaxAd (p’‘o-g’z’i)ouspul 9b¢
suaxiAd(e)ozuag G¥E
susyjueaontTi(y)ozuag {PHE
ausyaueaoniJ(q)ozusag ¢H¢
susoerayjlue (e)ozuad |¥¢E
suasiayd o€

0€TL a3eteyayd (L3oo-u-Tq 6€E
0£TL a3eTeylyd (TAxeyTAyla-Z)sTd 8EE
a3eTeyayd TAzueq TAang L€€
0 suaixid GEE
0 suayjuexonTd VEE
zeTL a3eTey3zyd 1LInq-u-1d €€€
0 Quaxyjueuayd ZEE€
auaayjueusayd/susoeayiuy | €€
0 2UBZUSJOIOTYORXSH 62Z€
0€e a3eTeyiyd T1AY3lL®TA 9CE€
0 suaxonTd ¥Z€
a3eteyayd tiylswrd L€
ausyazydeusoy QC€
auaTAyzydeusoy 6L€
suaTeylydeuoroTyd-z 8LE
auaTPpel1uUadoTOAD0I0OTYOEXSH L1 €
suaTeylydeN GiL€
8UIZUIqOAOTYDTAL~-F’C’l CLE

- g N
<
- N W
I N~
- v O
I~ N
- O <
o<
-~ -
I O N
O =
[
o

[N =R« i an B e I e BN o)

Nl
- -

-
1
-—
!
-—
|
-—
|
-—
1
OO 0OV VWIOCOODODDOOO0 0000
- -
o o

-
t
-
1
-
|
-
|
-
!
<
N oo oo o

o
o~
N
N
N
]
o
O
-
O
=]
Ll

o O O o o

~

-

vELY EELD ZELD LELD 0ELY 44% Lzl *oN oTdures 1d¥

(qdd) SNOILVAINAONOD INBEWIJHS TIIJANVT LIIALS ANZOL

{—d "TdVYL




L*0
L-

144 %%

ssuo se buryxodesx paarnbex sijyead jo suorintosax a3sTdwoour

Sl L - L-
vt 88 L= ocy
l- - L= L=

L= L- L- L=

L= L- 0 0

1= L= L= L=~

99 LY 0 GLl
L= L= ooovs 00000t
L= L= 0 0

L= L= 0 000¢€
L= L 018 000801
L- 1= 6oovc 000¢ct
L= L= 000¢ 09ZlL
L= L= 0 0008¢
L= L= 000l ¢ 0oocc
L= - 000Lt 000tV
L= L= 00sv 0

- - 0teS 008
[ L= 0oLl 0009¢
- L- 000t 0

L= L= L= 0

0t £l - 0

L= L= L= 0

6¢ 8l [ 0

- L= L= 80¢
LELY 0ELY (4457 LCLY

(qdd) SNOILYJINAONOD INAWIAES TITJANYT LAFLLS ANZOL

- JTdYL

* ,pa2zA{eue 30U, S\B]10UBp |-~

* ,pPO30939p 30U, sa3jouap 0 :s930N
XoITW €18

(1Te30J]) souexayolodosoxoTyosexaH ZL8
pTOR DTOZUSQOIOTUD-O |18
pioe otozuagqoxoTydD-w QL8
TouaydoIoTUYOTIL 608
sauaniojloxoTyY2Td 908
S2UDZUSqOIOTUDTIL 708
OUTZ 71§

umnITTTeuUL €1LS

IBATIS CLS

umTuaTas 1§

ISHOTN 0LS

Kmoxsw 60§

pesT L0S

xaddo) 906

mTwoIyd S0§

umTupe) $0S

umt{TAxd €0§

oTu9sayY 70§

AuowT3uy 1L0S

QuUEepIOTYD LIV

IT uveginsopud €LV

dad o60v

I uegyInsopud 80%
OHd-e3T=2d SOV

*oN oT1dwes Tav



APPENDIX E

SEDIMENT CONTAMINANT DAT?

AT THE 102ND STREET LANDFILL

(Hydroscience - 1979)
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APPENDIX F

SEDIMENT CONTAMINANT DATA

AT THE 102ND STREET LANDFILL

(Hooker Chemicals & Plastics Corp. - 1979)
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APPENDIX G

SEDIMENT CONTAMINANT DATA

AT THE 102ND STRErT LANDFIL

(Hites - 1981)



TABLE G-1

ORGANIC COMPOUNDS IDENTIFIED IN THE SEDIMENT
OF THE NIAGARA RIVER AT THE 102ND STREET LANDFILL SITE

PARAMETER DETECTED LEVEL
(ppm)
Chlorobenzenes
Chlorobenzene NA&
Dichlorobenzenes +
Trichlorobenzenes 40b
Tetrachlorobenzenes 200
Pentachorobenzene 100
Hexachlorobenzene 8
Chlorotoluenes
Dichlorotoluenes 20
Trichlorotoluenes 100
Tetrachlorotoluenes 40
Pentachlorotoluenes 40
Hexachlorotoluenes 40
Heptachlorotoluenes 20

Polycyclic Aromatic Hydrocarbons and Derivatives

Methylnaphthalenes
Co-naphthalenes
Ci-naphthalenes
Chloronaphthalene
Dichloronaphthalene
Trichloronaphthalene
Biphenyl
Dichlorophenanthrene
Pyrene

Fluoranthene

[\

[y
+ + O 00O OO + + +

continued....



TABLE G-1

ORGANIC COMPOUNDS IDENTIFIED IN THE SEDIMENT
OF THE NIAGARA RIVER AT THE 102ND STREET LANDFILL SITE

PARAMETER DETECTED LEVEL
(ppm)

Phenols

Phenol +

Dichlorophenol +

Trichlorophenol +

(1,1,3,3-Tetramethylbutyl)phenol +

Cyclohexane Derivatives

BHC (hexachlorocyclohexane) 10
Cyclohexylcyclohexanol 30
Cyclohexylcyclohexanone 5
Phenylcyclohexane +

Co-Benzyl Derivatives

Benzyl alcohols (0-5 Cl) +
Benzaldehydes (0-5 Cl) +
Benzoic acids (0-5 C1) +
Benzamides (0-4 C1) +
Ci14-Benzyl Derivatives

(Methylphenyl)phenylmethane 90
Chloro(methylphenyl)phenylmethanes 20
Trichloro(methylphenyl )phenylmethanes 30
(Phenylmethyl)benzenemethanols 4
(Phenylmethyl )benzoic acid +
Methylbenzophenone 7
Benzoylbenzoic acid +
Benzyl ether 70

continued....



TABLE G-1

ORGANIC COMPOUNDS IDENTIFIED IN THE SEDIMENT
OF THE NIAGARA RIVER AT THE 102ND STREET LANDFILL SITE

PARAMETER DETECTED LEVEL
(ppm)

Cy1-Benzyl Derivatives

Methylbis(phenylmethyl )benzenes 30
Chloro(methyl)bis(phenyl-

methyl )benzenes® 2
Dichloro(methyl)bis(phenyl-

methyl )benzenes® 9
Trichloro(methyl)bis(phenyl-

methyl)benzenes® 5
Tetrachloro(methyl)bis{phenyl-

methyl )benzenes® 6
Pentachloro(methyl)bis(phenyl-

methyl )benzenes® 4
Bis(methylphenyl)phenylmethane 20

Cog—Benzyl Derivative

Methyltris(phenylmethyl)benzenes 6

Miscellaneous

Phenyl ether 20
Aminoacetophenone +
l1-Dodecanethiol 3
NOTES: - a - NA indicates that sample was not analyzed for
this compound.
- b - maximum level in ppm of compound detected in
sediment.
- ¢ - or another isomer.

- + indicates that compound was detected in
sediment at a level of 0.5-2ppm but was not
quantified.



APPENDIX H

SEDIMENT CONTAMINANT DATA

AT THE 10ZND STREET LANDFILL

(RECRA/Phase II - 1979)
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5.0 WATER/SEDIMENT QUALITY

The chemistry of the 102nd Street Landfill site was addressed through an
extensive sampling and analysis program. This program was completed in two
phases. The first phase of sampling and analysis began with sample collection
in November of 1978 and culminated with the issuance of the report dated May of
1979. Sampling and analytical results for this phase of work will only be sum-
marized in this recort. For further detail as to the initial phase of work,
the reader is referred to the above referenced document. The second phase of

work began in October of 1979 and is the major thrust of this report.

5.1 Sampling Progranm

The sampling program at the 102nd Street Landfill site included the col-
lection of a multitude of samples from wells, piezometers, and sewers as well

as collectizn of surface water and sediments from the Niagara River.

5.1.1 Sample Accuisition

The various sample types referenced in section 3.1 were collected over the

period from November 1978 through June 1980. The following sections of this

report detail the dates and frequency of sample collection. Table 5-1 summarizes

the collection during the first phase of work and Table 5-2 surmarizes collec-

tions during the second phase of work.

5-1
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(continued)

N LA T
SAlFLING FROGRANM

The Olin Chemical Group

Evérogeologic Investigation

102nc Street Landfill

PH:ST II COLLECTIONS

TYPL

SAMPLE
IDENTIFICATION

'SAMPLING EVENTS (by date)

2

nd

-3

ré

~

th

Niagara River
Seciment Grabs

(at Site)

G-8

G-9

G-10

G-11

G-12

10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79
10/25/79

10/25/79

5-5




TiBLE 5-2
(continued)
SAMPLING PROGRAM
The Olin: Chemical Group
Hvdrogeologic investigation

102nd Screet Landfill

PHASE II COLLECTIONS

SAMPLE
TYPE

Niagara River
Sediment Grabs
(at Site)

(Continued)

Niagara River
Sediment Cores

(at Site)

SAMPLE SAMPLING EVENTS (by date)
IDENTIFICATION 15t ,nd 4rd e

G-15 10/25/79 - -
G-16 10/25/79 - -
G-17 10/25/7¢ - -
G-18 | 10/25/79 - -
G-19 10/25/79 - -
G-20 10/25/79 - _
G-21 10/25/79 - _
G-22 L 10/25/79 - _
G-23 b 10/25/79 - i -
G-24 10/25/79 - -
G-25 10/25/79 - -

up river 1/15/80 _ _
4 1/15/80 - -
6 1/17/80 - -
8 1/17/80 - -
10 1/17/80 - _
11 1/14/80 - -
12 1/17/80 - -
15 1/17/80 - -

5-6




ChELT -0
(continued)
SAPLING PROSGFANM
The Olin Chemical Group
Hvdrogeclogic Investigation

102nd Streec Landfill

PHASE II COLLECTIONS

SAMPLE SAMPLE | SAMPLING EVENTS (by date)
TYPE IDENTIFICATION | 1S 2™ 37¢
Niagara River 16 1/15/80 | - -
Sediment Cores 18 1/15/80 - ; -
(at Site) 19 | 1/18/80 | - A |
(Continued) i 20 : 1/18/80 | - - |
| 21 1/18/80 1 - .
E 23 1/18/80 : - -
E 24 | 1/18/80 - | -
| 25 " 1/15/80 - - |
Niagara River i RS-l 6/23/80 - -
Sediment Grabs i RS-2 6/23/80 E - -
and Cores RS-3 6/23/80 | - -
(Upriver of Site) RS-4 6/23/80 - -
RS-5 6/23/80 - ‘ -
! RS-6 6/23/80 - -
RS-7 6/23/80Q - -
RS-8 6/23/80 - -
RS-9 . 6/23/80 - -
RS-10 6/23/80 - -
RS-11 6/23/80 - - -
5-7
s




5.1.1.1 Surface Water and Sediments

Surface water samples were collected from seven (7) locations (SSL=557)
adjacent to the 102nd Street Landfill on November 21, 1978, and again on
December 17, 1978, No surface waCer‘collections were made during the second
phase of work.

Surface sediment samples were collected once from eight (8) locatioms

(SS1-S58) on November 30, 1978. The locations of these sampling points can be

seen in Figure 2 fram the May 1979 Phase I report,



5.1.1.6 Sediment Grabs and Cores from Niagara River

In addition to the surface sediments collected during the Phase I work,
both sediment grabs and cores were collected adjacent to the site and upriver

of the site.



5.1.1.6.1 Adjacent to the Sire

During the Phase IIcollections, 25 surface sediment samples were.collecced
on October 25, 1979. The location of these sampling points are depicted on
Figure 5-1. Sediment core samples were collected for a selected number of these
same locationms on January 15-18, 1980. Refer to Table 5-2 for specific informa-

tion on the resampled locations.

5.1.1.6.2 Upriver (Background)

In addition to the grab and core sediments referred to in the preceeding
section, upriver or background cores (RS-l through RS-11) were collected on

June 23, 1980. The location of these samples 1s depicted in Figure 5-2.




FIGURE S—1
SURFACE AND CORE SEDIMENT SAMPLING LOCATION

PHASE i INVESTIGATION: OLIN 102 ND STREET LANDFILL

e SAMZ_E POINT LCCATION & NO.

PROPERTY LINE

SEDIMENT

—T >
B

oL

122 nd STREET LANDFILL

-AP GATZ

CHEMICAL COXRPORATION

EDGE CF
WATER
* 14 * 15

NIAGARA RIVER

'
1

22 « 23 PROPERTY LINE
*24 * 25
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5.1.2.2 Sediment Samples

Phase I Niagara River sediment samples (sample points SSi through $38) ware
grab sampled utilizing a small stainless steel shovel. Sediment samples were
obtained by scraping materials from the surface to a depth of approximately

six (6) inches.

During Phase II, the sediment samples were collected with either a Ponar
dredge or a hand held K-B Corer. The core sampler employed a plastic liner and
eggshell core catcher. After each use/collection with either the Ponar or the
K-B Corer, the sample device was rinsed clean with copious quantities of water.
Grab samples were immediately placed into scrupqlously cleaned glass jars with
foii or Teflon lined caps. Core camples were capped and returned to the Tona-

wanda based laboratories of Recra where samples were split (sectioned) by either

depth or lithology before being placed in the same type of glass jars.

5-14



5.2.1.4 Sediments

The sediment samples adjacent to site (SS-1 through SS-8) collected during

the Phase I work were analyzed for:
Jry Weight,
Phenols,
Grease and Qils,
Total Mercury, and
Halogenated Organics.

The sample SS-8 was also analyzed by GC/MS.

During the Phase II investigation, the 25 surface sediment grab samples

(G-1 through G-25), cores adjacent to the site, and grab/core samples upriver

from the site were analyzed for:
Dry Weight,
Total Mercury, and
Halogenated Organics.

In addition, five selected grad samples (G-1i, G-16, G-19, G-21, and G-25)
were analyzed Ior the parameters presented ia Table 35-3.

The sewer sediment samples collected at the Buffalo Avenue and river oucfail
location acquired during the Phase II investigation were also analyzed for the

parameters presented in Table 5-3.

5.2.2 Analytical Methodology

All analytical methods employed during the two investigative phases of work
for the 102nd Street Landfill samples were either U. S. Environmental Protection
Agency and/or American Public Health Association methods. Halogenated organic
scan determinations are based upon the total chromographic response of an electron
capture detection to injection of a pesticidal extract prepared according to U.S.
Envirommental Protection Agency methods. Total volatile halogenated organic
analyses are based upon total chromatographic response of a chlori-- 3cific
detection to purge and trap techniques as presem ental

Prcotection Agency. 5-19




TABLE 5-5
ANALYTICAL PROTOCOL
SELECTED SEDIMENT GRABS/SEWER SEDIMENTS
PHASE II

The O0lin Chemical Group
Hydrogeologic Investigation
102nd Street Landfill

Total Halogenated Organics
3HC Isomers
Chlorobenzenes
Total Phenols
Chlorophenols™*
2,4,5 Trichlorophenol
Total Mercury

Dry Weight

*Chlorinated Priority Pollutant Phenolics.

5-20



Page | of

TABLE 5-15

ANALYTICAL RESULTS

THE OLIN CHEMICAL GROUP
HYDROGEOLOGICAL INVESTIGATION
102ND STREET LANDFILL

NIAGARA RIVER SEDIMENT GRAB SAMPLES

Adjacent to the Site

SAMPLE IDENTITICATION (DATE)
G-1 G-2 G=3 G-<
PARAMETER UNITS OF MEASURE (10-25-79) | (10-25-79) (10-25~79) | (10-25-793)
orv Weight e 74.7 79.2 82.4 73.h
Total Mercury ug/g (drv) 0.26 7.3 1.0 2.7
Total Phenol ug/g (drv) = - - -
ug/g (dry)
Halogegated ias Chloring, 0.22 1.74 .20 0.249
Organic Scan Lindane Standard
a2 - 3HC i Lg/g (drv) - f - - -
i 2 - BHC ? sgrg {(drv) - - - -
' v - 3HC | vg/g (drv) - - - -
. 4 - BHC | ug/e (drv) - - - -
i 2-Chlorophenocl i vg/eg (drv) | - i - - -
| 2,4~dichlorophenol ! cgfg (drv) | - - - -
| 2,4,5- | |
| trichloroohenol g g (drv) i - - - -
P 2,4, 5= i
. zrichloroochenol ! _g g {(drv) - - - -
i o>=cnloro-m-cresol | g2 (drv) - - - -
| pentachlorophenol | Lg/e (drv) - - - -
| c-dichlorobenzene ug/g (drv) - - - -
| m-dichlorobenzene ug/g (drv) - - - -
p~-dichlorobenzene ug/g (dry) - - - -
1,2,3-
trichlorobenzene pg/g (drv) - - - -
1,2,4-
trichlorobenzene ug/g (drv) - - - -
1,3,5-
trichlorobenzene ug/g (drv) - - - -
,2,3,4-
tetrachlorobenzene ug/g (dry) - - - -
1,2,4,5- ; 1,2,3,5-
tetrachlorobenzene ug/g (drv) - - - -
pentachlorobenzene ug/g (dry) - = - =
hexachlorobenzene ug/g (dry) = - - -
5-70

RECRA RESEARCH.INC.
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TABLE 5-15
ANALYTICAL RESULTS
THE OLIN CHEMICAL GROUP

HYDROGEOLOGICAL INVESTIGATION
102ND STREET LANDFILL

NIAGARA RIVER SEDIMENT GRAB SAMPLES

Adjacent to the Site

{0
v
t

SAMPLET TTZENTIFICATION (DATZ
G-5 G-5 G-7 5-3
PARAMETER UNITS OF MEASURE [(10-25-79) | (10-25-79) | (10-25-79) | (10-25-7%
Dry Weight A 71.4 659.9 738.6 Tl.n
Total Mercury ug/g (drv) 13 8.0 l 5.9 4
Total Phenol vg/g (drv) - - - -
ug/g (dry)
Halogenated as Chlorine, A e -
Orginic Scan Tindane Standard D 0.09 v -2 0.23
a - 3HC | sg/g (drv) - - - -
2 - BHC | ug/g (drv) - | - - -
v - BHC I veg/g (drv) | - | - i - -
' - BHC | ve/g (drv) | - - - -
i 2=Chlorophenol ‘ veg/g (arv) ! - - - ! -
| 2,4-dichlorophenol | cg/g (drv) i - - - ! -
| 2,6,5- |
| _tricnlorophenol .z 'g (drv) | - - | - - _
b 2,4, 6 '
. trichlorophenol ug/g (drv) - - - 4 -
| c-chlore-m-cresol ug/g (drv) - - | - -
| pentachloropnenol ug/g (dry) - - @ - -
o-dichlcorobenzene | vg/g (dry) - - J - -
m-dichlorobenzene | ug/g (dry) - - ‘ - -
p-dichlorobenzene | ug/g (dry) = - - -
1,2,3- |
trichlorobenzene ug/g (dry) - - - -
1,2,4-
trichlorobenzene ug/g (dry) - - - -
1,3,5-
trichlorocbenzene ug/g (drv) - - - -
1,2,3,4-
tetrachlorobenzene ug/e (dry) - - - B
1,2,4,5- ; 1,2,3,5-
tetrachlorobenzene ug/g (dry) - - - B
pentachlorobenzene ug/g (dry) - - - -
hexachlorobenzene ug/g (dry) - - - -

RECRA RESEARCH.INC.
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TABLE 3-15

ANALYTICAL RESULTS

THE OLIN CHEMICAL GROUP
HYDROGEOLOGICAL INVESTIGATION
102ND STREET LANDFILL

NIAGARA RIVER SEDIMENT GRAB SAMPLES

Adjacent to the Site

SAMPLEZ IDENTIFICATION (DATE) |
G-9 G-10 G-11 G-12
PARAMETER UNITS OF MEASURE (10-25—79): (10-25-79) | (10-25-79) (10-25-79)
orv weight ve 76, J 80.5 79,5 71,1
Total Mercury ug/g (drv) 23 | 20 ! 11 41
Total Phenol ug/g (drv) - [ - 3 - -
vg/g (dry)
Halogenated as Chlorine,
Organic Scan Lindane Standard 0.03 1.10 0.79 0.24
{ a2 - BHC ug/g (drv) - - - -
{ 2 - BHC vg/g (drv) ! - | - - -
~ - BHC _2'g (drv) | - | - - - !
. - 3HC g s fdrv) - - ! - -
<-Cnlcroohencl s2/g 4w - - - - :
l.«-dichloroonenocl g/ 72 () ! - - - -
b 2,4,5= | .
| trichlorochenol ug/g (drv) - i - | - -
2,4, 6- |
| trichlorophenol ug/g {(drv) - ’ - = - E
| p~chloro-m-cresol vg/g (drv) - ‘ - - 1 -
| pentachloropnenol ug/g (dry) - ‘ - - | - 1
| o-dichlorobenzene | ug/g (dry) - - - [ - 1
m-dichlorobenzene ug/g (dry) - - - | =
p-dichlorobenzene ug/g (dry) - - - -
1,2,3- |
trichlorobenzene ug/g (drv) - - - -
1,2,6- | |
trichlorobenzene ug/g (dry) = - | - - |
1,3,5- |
trichlorobenzene ug/2 (dry) - - = -
1,2,3,4=-
tetrachlorobenzene ug/g (drv) - - - -
1,2,4,5- ; 1,2,3,5-
tetrachlorobenzene ug/g (drv) - - = -
entachlorobenzene ug/g (drv) - , - - -
hexachlorobenzene ug/g (dry) - - - -
5=72
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ANALYTICAL RESULTS

THE OLIN CHEMICAL GROUP
HYDROGEOLOGICAL INVESTIGATION
102ND STREET LANDFILL

NIAGARA RIVER SEDIMENT GRAB SAMPLES

Adjacent to the Sirte

SAMPLE IDINTIFICATION (DATE)
G-13 G-1% G-15 G-16
PARAMETER UNITS OF MEASURE }(10-25-79) (10-25-79) | (10-25-79) (10=25-79)
Dry Weight % 69.4 70.3 A7.9 ’ 7.2
Total Mercurvy l ug/g (dry) L7 18 37 | 3.9
Total Phenol =g2/g (drv) - 6.37 - 3. 08
48/ g (dry)
Halogenated as Chlorine,
Organic Scan Lincane Standard S.02 2.43 1.85 38.1
> - 3HC | g, 2 drv) ! ~ 0.73 - 2.7
{ 2 - 3HC | .2/ 2 (drv) i - .37 - | \D .
v - 3HC ‘ 2/g (dry) l - i 0.03 - 375"
A = BHC | vg/g (drv) | - | 0.10 - D
Z2-Chloropnenol | vg/g (dry) - i ND - | NDJ
{ 2,4-dichlorovnenol | vg/e (dry) - ! 5 - I 1,900
1 2,4,5- f
E trichloroohenol sg/g (drv) - | \D - 23 .
P 2,4,6- : !
| tricaloroohencl ] =g/g (drv) 3 - \ND - 14
. o=chloro-m-cresol | sg/g (drv) - . ND - 73
| pentachlorophenol | ug/g (dry) - ND - 62
| o-dichlorobenzene ug/g (dry) - ND, - 200
m-dichlorcbenzene ug/g (dry) - NDy o - ' 19
p-dichlorobenzene ug/g (dry) - ND., _ - a2
1,2,3- Ly /
trichlorobenzene ug/g (dry) B 9.3 - 430
1,2,4-
trichlorobenzene ug/g (drv) - 390 - 1,200
1,3,5-
trichlcrobenzene ug/g (dry) i NDI.O - 1,200
1,2,3,4~
tetrachlorobenzene ug/g (dry) B 91 N 4,000
1,2,4,5~ ; 1,2,3,5~
tetrachlorobenzene ug/g (dry) B 41 - 1,100
pentachlorobenzene ug/g (dry) - 56 - 2.400
hexachlorobenzene ug/g (dry) - 12 - 240
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TABRLE =-13
ANALYTICAL REISULT
THE OLIN CHEMICAL GROUP
HYDROGEOLOGICAL INVESTIGATION
102ND STREET LANDFILL
NIAGARA RIVER SEDIMENT GRA3 SAMPLES
Adjacent to the Site
SAMPLE IZENTITICATION (DATE)
G-17 G-18 | G-19 G-20
PARAMETER UNITS OF MEASURE | (10-25-79) (10-25-79)Y 1 (10-25-79)} (10-25-79)
Drv weight P | 59.2 | 74.9 : 33,4 9,53
Total Mercury ug/g (drv) | 2.0 , ) 13 4.9
Total Phenol ug/g (drv) - i - R -
ug/g (dry) ;
Halogenated as Chlorine, g
Organic Scan Lindane Standard 1.40 0.08 9.94 .26 ¢
a - BHC | ug/g (drv) - - 0.70 ! -
| 2 - BHC : sg/z (drv) - - 0.52 -
[ v - BHC L2/2 (dov) - - 0.54 - i
i 4 = BHC g 2 3T ‘ - j - 0.86 | - !
| 2-Chloropnencl _g. 2 (dr - - NT * -
t 2,4-dichloropnenol . g g (2T - - s - B
2,4,5- |
trichlorophenol ug/g (drv) - - 2 -
" 2,4,6- |
! trichlcrophenol yg/g (drv) = = ND -
| p-chloro-m~cresol Lg/g (drv) - - 330 -
| bentachloroohenol | ug/g (drv) - -~ 85 - |
o-dichlorobenzene [ ue/g (drv) - - ND, A -
m-dichlcrobenzene | pg/g (drv) - | - 53 1 = |
p-dichlorobenzene | vg/g (dry) - | - ND, . ‘ -
1,2,3- T
trichlorobenzene ug/g (drv) - - 9.4 -
1,2,4~- ; _“
trichlcrobenzene ug/g (drv) - - ‘ 160 -
1,3,5-
trichlorobenzene vg/g (drv) - - 680 -
1,2,3,4-
tetrachlorobenzene ug/g (drv) = - 140 - ]
1,2,4,5- ; 1,2,3,5- |
tetrachlorobenzene ug/g (dry) - - 130 -
pentachlorobenzene ug/g (dry) - - 140 -
hexachlorobenzene ug/g (drv) - - 22 -

RECRA RESEARCH.INC.
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TABLE 5-15

ANALYTICAL RESULTS

THE OLIN CHEMICAL GROUP
HYDROGEOLOGICAL INVESTIGATION
102ND STREET LANDFILL

NIAGARA RIVER SEDIMENT GRAB SAMPLES

Adjacent to the Site

o
O

SAMPLEZ IDENTIFICATION (DATE)
G-21 [ G-22 G-23 G-23
PARAMETER UNITS OF MEASURE | (10-25-79) | (10-25-79) | (10-25-79) | (10-25-79)
Dry Weight “ 9.9 | 80.4 T 71.9 59.56
Total Mercury ug/g (drv) 17 | 20 | 3.3 29
Total Phenol ug/g (dry) 3.38 1 - : - -
ug/g (dry)
Halogenated as Chlorine,
Organic Scan Lindane Standard 12.8 ‘ 0.35 0.04 3.74
a - BHC | ug/g (drv) 0.53 | - - _
| & - 3HC . Lg/g (drv) NDg a1 | - - -
[ v = 2HC ) L2/ (drv) 2,71 ‘ - - -
'L - 2HC | g2/ (drv) ; ) l - - -
; 2=Chlorophenol | ug/¢ (cdrv) ; N - _ _
| 2,4-dicnhloroohenol | vg/g (dry) 19 ‘ - . _ _
[ 2,4,5-
| trichlorophenol reg/g (drv) 4 - - -
2,4,6~
trichlorophenol ug/g (drv) ND - - -
| p-chloro-m-cresecl | ug/g (drv) 29 ! - ‘ - _
i pentachlorophenol | cg/g (drv) 13 | - | - _
| o—dichlorobenzene sg/g (dry) 78 j - ‘ - -
o-dichlorobenzene ug/g (drv) 8.0 ! - - ~
o-dichlorobenzene ug/g (dry) 52 | - - -
1,2,3-
trichlorobenzene ug/g (dry) 99 - - -
1,2,4-
trichlorobenzene ug/g (drv) 4.3 - - -
1,3,5~- |
trichlorobenzene ug/g (drv) 34 - - -
1,2,3,4~
tetrachlorobenzene ug/g (dry) 850 - - -
1,2,4,5- ; 1,2,3,5-
tetrachlorobenzene ve/g (drv) 260 - - -
pentachlorobenzene ug/g (dry) 470 - - -
hexachlorobenzene ug/g (dry) 56 - - =
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ANALYTICAL RESULTS

THE OLIN CHEMICAL GROUP
HYDROGEOLOGICAL INVESTIGATION
102ND STREET LANDFILL

NIAGARA RIVER SEDIMENT GRAB SAMPLES

Adjacent to the Site

SAMPLE IDENTIFICATION (DATE)

G-25
PARAMETER UNITS OF MEASURE | (10-25-79)
Drv Weight i " 69.8
Total Mercury s2/8 (drv) 10
Total Phenol ug/g (drv) 5.66
ug/g (dry)
Halogenated as Chlorine, E |
Organic Scan Lindane Standars .l ‘ - - ‘
{ 2 - BHC .22 (drv) 2,13 - - : ;
i = = 3BHC c2 2 {(Zrv) Non 9] - ; - ! !
v = 3HC . sg/2 (drv) 0.21 | - | ~ | N
-~ - 3HC ) Lg/g (drv) 0.27 - { -
2-Chlorophenol | ug/2 (dry) ND - | - |
' 2,4~-dicnlorcohenol | vg/e (drv) 37 - | -
12,4, 5= | | [ |
__trichloroohenol ; ugle (o) 5 ‘ - 1 - i ‘_j
"2,4,6- i ! ’
| _zrichlorcohencl i sgrg (drv) ND , - - ; ‘
| p-cnlorc-m-cresol “grg (drv) ND 5 -~ -
| pentachlcoroonenol | ug/g (drv) ND - -
| o-dichlorobenzene ug/g (dry) Mg - -
m-dichlorobenzene pug/g (drv) ND, . - -
p-dichlorcbenzene vg/g (drv) ND, o - -
1,2,3- i i i
trichlorobenzene ug/g (dry) 130 - , - ,
1,2,4- ] 1
trichlorobenzene ug/g (dry) 584 - - ;
1,3,3-
| trichlorobenzene ug/g (drv) 24 - ~ !
1,2,3,4- |
tetrachlorobenzene vg/g (dry) 170 - -
1,2,4,5- ; 1,2,3,5-
tetrachlorobenzene ug/g (drv) 45 - -
pentachlorobenzene ug/g (dry) 105 - - !
hexachlorobenzene _ug/g (dry) 170 - - '

RECRA RESEARCH, INC.
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TABLE 5-16
ANALYTICAL RESULTS

The Olin Chemical Group
dvdrogeological Investigation

10239 Street Landfill

NI1AGARA RIVER SEDIMENT CORE SAMPLES

Adjacent to the Site

] : ) PARAMETER

i - Total Halogenateg

Depth of : | f Organics
| Core Sample Core Section ' Zry Weighc Total Mercury i (ug/g drv
Identification (inches) ! %) (ug/g drvy) ? as Chlorine,
! ! . _Lindane Standard)
| 5-7 i 80 <0.06 0.26
f 4 10-12 , 82 <0.06 0.08
i 20-22 83 <3.37 0.10
! 5-7 31 .37 0.17
6 10-12 82 <0.Cé 1.21
16-21 79 <C.06 0.12
5-7 77 1.5 2.10
8 11-13 83 0.46 0.11
21-23 81 <0.06 0.05
5~7 . 79 0.10 0.76 B
10 10-12 85 <0.06 0.06
19-21 82 0.13 0.05
, 5-7 84 2.4 27.8
11 i 10-12 81 <0.1 2.66
‘ | 20-22 81 <0.06 0.39
; | 2-4 . 55 310 246
| 12 ! 5-7 ! 82 5.2 0.99
| j 9-11 82 1.2 | 0.05
! 18-20 ‘ 79 0.77 | 0.08
| , 5-7 84 5.2 0.18
i 15 8-10 85 <0.06 0.34
i 17-19 ‘ 84 1.3 0.11
| 5-7 81 1,100 472
16 9-11 81 3.8 1 14.3
' 19-21 80 710 ‘ 412
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TABLE 5-16
ANALYTICAL RESULTS

The Olin Chemical Group
Hvdrogeological Investigation

lOZEQ Street Landfiill

NIAGARA RIVER SEZTIMINT CORE SAMPLES

Adjacent to the Site

' | ( : PARAMETER
} j < : Total Halogenated
1 } Depth of ‘ ! i Organics
| Core Sample i Core Sectzizn rv weight ' Total Mercury | (Lg/g drv
' Identification .  (inches) &) -~ (ug/g dry) ' as Chlorine,
E ‘ ! Llindane Standard)
| 5-7 8- .54 0.43
j 18 7-9 7 <0.06 5.08
| li-16 82 .52 0.08
; 2w 87 23 34.6
5 g 5-7 81 0.19 0.75
; : 9-11 79 <0Q.47 0.06
5 17-19 79 2.1 0.18
| ; 5-7 : 73 s.33 0.06
‘ 20 11-13 80 <Q.07 0.01
; 20-22 78 <0.06 0.03 L
: 5-7 ' 79 0.27 0.06
! 21 10-12 ! 73 <0.07 0.09
: 17-19 ! 78 I <0.07 ! 0.04
; 57 5 76 | 0.14 0.08
: 23 9-11 1 68 . <0.07 0.03
: | 16-18 | 80 <0.07 0.02
: | 5-7 ; 80 <0.06 0.06
‘ 24 9-11 . 82 <0.06 0.07
i 16-18 | 78 <0.0 0.07
; - 5-7 | 79 0. 24 0.04
l 25 1 10-12 79 <0.06 g 0.07
? ‘ 19-21 78 <0.06 ; <0.01
: : 5-7 82 0.48 <0.01
| Upstream ? 7-9 80 <0.06 0.04
‘ 14-16 ‘ 83 <0.06 ; <0.01

RECRA RESEARCH.INC.
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TABLE 5-17
ANALYTICAL RESULT

The Olin Chemicals Group
Hydrogeological Investigation

102nd Street Landfill

NIAGARA RIVER SEDIMENT GRAB AND CORE SAMPLES

Upriver of the Site

PARAMETER  (UNITS OF MEASURE)
Sample Jry Weight Total Mercurv T:Fa% H;ligenaiii gffani:
Identification | Sample Depth 9! (-g/g drv) \_gif::Zﬁeazt;ndzggye’
251 Surface 9.5 | 10.1 | 3.77 _
3ottom 80.9 0.50 .36
RS-2 Surface 64.7 1.24 0.60
2S-3 Surface 70.1 0.29 0.28 .
254 ‘ Surface’ 82.9 C.24 0.72
3ottom 32.3 <2.723 3.23 L
RS-=S Surface 75.6 <2l | 2,20
RS-6 Surface 72.9 0.07 D.26
RS-7 Surface 71.1 0.04 0.37
RS-8 Surface 75.6 0.4 0.61
RS-9 Surface 73.5 <0.04 0.37
RS-10 Surface 79.4 0.05 0.24
RS-11 Surface 72.6 0.06 0.30

R .
E€CRA RESEARCH.INC. 5-79



6.3 Sediment Cuality

In the initial phase of this study, samples of sediments from the Niagara
River were taken by Recra personnel on Novmeber 30, 1978. The results of this
sampling are detailed in the Phase I Hydrogeologic Report. A more extensive
sampling program was undertaken after preparation of the preliminary hvdro-
geologic report. On November 25, 1979, grab samples of surficial sediments
were collected at 25 staticns in the Niagara River adjacent to the Olin site
(see Figure 5-1). On Jaaouary 15th and 18th, 1980, core samples were taken at
many of these saze sampling points. These core samples were generallv segmented
into three discrete depth fractions and are referred to as the upper (5-7"),
middle (9-12") and bottom (<12") sediments. The upper sediments of these core
samples are generally frcm slightly greater depths than the surficial (0-4")
sedizent collections. 7To determine the background level in the Niagara River, :rz-
and core samples were also taken on four transects upstream from t@e site. The

sample point locations of these upstream collections are shown on Figure 5-2 an:

the analytical results are given in Tables 5-15, 5-16, and 5-17, respectively.




APPENDIX I

SEDIMENT DIOXIN DATA AT THE

102ND STREET LANDFILL
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APPENDIX J

SEDIMENT CONTAMINANT DATA

AT THE 1C2ND STRXREET LANDFILL

(Jaffe - 1979)
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TABLE J-1

ANALYTICAL RESULTS FROM JAFFE
-_— 102nd STREET SEDIMENT STUDY

Site 1
~ COMPOUND CONCENTRATION (PPM)

Depth (M) 0.50 2.25 6.00 11.00 16.00 22.50 30.50

Chlorobenzenes:

Chlorobz. 0.1 0.1 0.09° 0.05 0.05 0.1 0.08

_ Dichlorobz. 7.2 3.8 5.2 0.3 0.1 0.003 3.00
Trichlorobz. 190 160 36 26 2.7 0.06 0.1
Tetrachlorobz, 1100 760 370 270 6.8 0.03 0.6
Pentachlorobz. 320 270 86 83 1.5 0.003 0.2
Hexachlorobz.. 17 30 5.5 4.7 0.08 - 0.00«

.hlorotoluenes:

- ChlorotoT. 2.2 2.2 0.3 0.06 0.004 - -
Dichlorotol. 190 110 18 7.1 0.4 0.01 0.03
Trichlorotol. 230 210 43 13 1.0 0.01 0.07
Tetrachlorotol. 32 41 6.4 5.7 0.2 - 0.01
Pentachlorotol, 17 26 1.8 1.4 0.02 - 0.00:
Hexachlorotol, 24 42 1.0 0.4 - - 0.00:
Heptachlorotol. 21 34 0.7 0.3 - - 0.02

~ Dichloroethylbenzene 2.0 1.8 0.9 0.5 0.02 0.0003 -

hloronaphthalenes: :

~ ChToronaghtn, N 1.9 1.9 0.4 - - -
Oichlorcnaphth, 14 7.6 2.7 2.5 0.08 -
Trichloronaphth, 5.7 3.8 1.1 1.4 0.04 - -

82nzyl Derivatives:

M0 PM 400 - 280 61 32 1.0 - 0.3
Chloro-MDPM - 5.5 3.5 - - -

— Bichloro-MOPM 13 45 5.9 2.3 0.05 - 0.00¢
Trichloro-MDPM 45 87 13 13 0.4 - 0.02
Tetrachloro-MOPM 3.2 16 1.8 1.6 - - -
Fentachloro-MOPM - 3.8 - - - - -
Me-3is(PM)BZ 96 150 13 11 0.5 - 0.07
Chlorae-Bis(PM) 8z 4,3 21 1.5 1.3 0.04 - -
Oichloro-8is(PM) 82 - 30 1.9 2.1 0.08 - -
TrichIoro-Bis(PM)BZ 2.9 34 1.3 1.0 0.03 - -
Tetrachloro-Bis(PM)BZ - 38 - 0.3 - - -
Pentachloro-Bjs(PM)BZ - 41 - 0.5 - - -

Miscellanequs:
8HC 160 140 260 110 7.5 0.01 n.6
zthenylidenebischlorobz. 53 53 20 13 1.2 - 0.03
Mirex - - - - - - -
Shlorinated Norboranes + + + + - - -

MNP = Methyldiphenyimethane

M -Bis(PM)BZ = Hethylbispheny1methy1bz.




COMPOUND

Depth (CM)

Chlorobenzenes:

TABLE J-1

ANALYTICAL RESULTS FRCM JAFFE
102nd STREET SEDIMENT STUDY

Site 2

CONCENTRATION (PPM)

Chlorobz.
Dichlorobz.
Trichlarcbz.
Tetrachlorobz.
Pentachlarobz.
Hexachlarobz..

Chlorotoluenes:

Chlorotol.
Dichlorotol.
Trichlorotol,
Tetrachlorotol,
Pentachlaorotal,
Hexachlorotol.
Heotachlorotol.

Dichloroethylbenzene

Chloronanhthalenes:

ChToronapntn.
Dichloronaphth.
Trichloronaphth,

Benzyl Derivatives:

“OPM

Chloro-MOPM
Oichloro-MDPM
Trichloro-MDPM
Tetrachloro-M40P4
Pentachloro-MDPM
Me-B1is(PM)BZ
Chloro-8is(PM)8Z

Oichloro-Bis(PM) 8L
Trichloro-8is(PM)8Z
Tetrachloro-Bis(PM) 8L
Pentachloro-81s(PM)BL

Miscellaneous:

BHC

Ethenylidenebischlorcbz.

Mirex

Chlorinated Norbaranes

1.50 7.50 16.50 26
0.2 0.05 0.01 0
0.3 0.02 0.008 0
8.8 0.5 0.00] 0
0.3 0.005 - -
0.4 0.001 - -
0.2 0.01 0.0007 0
0.1 0.002 - -
0.04 - - -
0.07 - - -
0.04 - - -
0.04 - - -
0.02 0.307 0.005 0
0.1 0.02 0.90) 0
0.08 0.003 - -
0.7 - - -
0.2 - - .
1.8 - - -
0.04 - - -
3.3 0.01 - -
0.3 - - -
0.8 - - -
0.07 - - -
7.6 0.03 0.1 0
0.8 - - -
0.7 - - -
+ - - -

MOPM

= Methyldiphenylmethane

Me-Bis(PM)BZ = Methylbisphenylmethylbz.

.50

.003
.003
.0006

.0004

.004
.0004

.09



TABL

E J—1

ANALYTICAL RESULTS FROM JAFFE
102nd STREET SEDIMENT STUDY

Site 3 Sita § Sita 6
COMPOUND CONCENTRATION (PPM)

Oepth (CM) 1.00 1.25 6.50 1.00 6.00
Chlorobenzenes:

ChTorobz, - - - - -

Oichlorchz, 0.007 0.01 0.04 0.02 0.006

Trichlarobz, 0.07 0.004 0.03 0.01 0.003

Tetrachlorobz, 1 0.01 - 0.09 0.004

Pentachlorgbz, 0.05 0.006 - 0.007  0.0004

Hexachlorobz, . 0.01 - - - -
Chlorotoluenes:

ChTorotoTy - 0.05 0.04 - -

Dichlorotol, 0.02 0.03 0.3 0.02 0.01

Trichlorotol. 0.02 0.003  0.0008 0.01 0.005

Tetrachlorotol. 0.003 - - - -

Pentach1oroto]. 0.005 - - - -

Hexachlorotol, - - - -

Heptachlorotod., 0.002 - - - -

Dichlorcethylbenzene - 0.002 0.1 - -
ChToronaohthalenes:

ChToronaphth. 0.01 0.0 0.007 0.04 0.002

Oichloranaphth, 0.04 0.03 - 0.0 0.004

Trichloronaphth, 0.02 0.005 - 0.0 0.003
Benzyl Oerivatives:

HOrM 0.06 0.4 - 0.07 0.003

Chloro-MDPM 0.05 - -

Oichlorg-MDPM 0.04 0.0 -

Trichlorg-MDPM 0.1 0.2 -

Tetrachloro-MppM - - -

Pentachlorg-MppM - - -

Me-Bis(PM) 3z 0.2 0.2 - 0.3 0.002

Chloro-Bis(PH)BZ 0.02 0.06 - 0.06 -

Dichloro-Bis(PM)BZ 0.02 0.1 - 0.1 -

Trich]oro-Bis(PH)BZ 0.007 0.08 - 0.2 -

Tetrach]oro-Bis(PH)BZ - - - 0.07 -

Pentachloro-Bis(PH)BZ - 0.008 - 0.03 -
Miscellaneous:

8HC : 2 2 - 0.4 0.007

Etheny]idenebischlorobz. 0.09 0.3 - 0.1 +

Mirex 0.3 - - 0.04 -

Chlorinated Norbaranes - - - -
MoPM = Methyldiphenylmethane

Me-Bis(PM)BZ = Methylbisphenylmethy]bz.

Site 7

.09
.03

.03

OO oo
. .
(o))

.005
. 003

IIIIOOOI

.03
.05
.008

[ NeNe]

. 005
.01

VP OO

.02

LI B e '}

0.09
0.003
0.03



APPENDIX K

SEDIMENT CONTAMINANT DATA

AT THE 102ND STREET LANLFILL

(Malcolm Pirnie - 1983)
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APPENDIX L

SEDIMENT CONTAMINANT DATA

AT THE 102ND STREET LANDFILL AND GRIFFON PARK

(Army Corps of Engineers - 1983)
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TABLE (-1

Little River Sedimants
Niagara Falls, New York

DACWL9-83-D-0006
Delivery No. 0002

SEDIMENT ANALYSIS
{HORGANIC PARAMETERS

ATEC LAB NO. 2633-83 2684-83 2685-83 26R6-83
COE SITE NO. 033-1 0-3 083-1 clay 033-2 0-3 D33-2 3-6
Total Solids, % 81.6 70.6 a8.8 82.3
T. Volatile Solids, % 13.6 1.03 2.16 0.33
Cyanide 0.2 <0.06 0.3 0.4
Phenols < 0.5 < 0.6 < 0.7 ~ 0.6
Arsenic 3.1 10.3 5.7 2.3
Cadmium 1.4 0.8 0.6 1.4
Chromium 16 26 21 12°
Copper 21 20 72 12
Lead 25 4 55 15
Mercury 0.3 < 0.1 C.5 0.4
Nickel 1 36 17 12
Zinc 172 69 300 157

All results reported as mg/kg, unless otherwise noted.



TABLE L-1

Little River, Sediments
Niagara Falls, Hew York

DACVL9-83-D-0006
Delivery Ho. 0002

SEDIMENT ANALYSIS
INORGANIC PARAMETERS

ATEC LAB NO. 2687-83  © 2538-83 2689-83 2630-33
COE SITE NO.. 083-3 0-3 083-3 3-6 0D83-4 0-3 083-5 0-3
Total Solids, ° 73.3 77.0 66.9 63.4
T. Volatile Solids, $ 1.60 2.1 31.69 3.70
Cyanide - 0.4 0.1 L. 2.2
Phenols < 0.6 < 0.5 < 0.6 < 0.6
Arsenic 3.6 1.8 4.2 L.y
Cadmium 0.8 0.2 0.8 1.8.
Chromiunm 12 1R 19 Lo
Copper q 2 52 LE
Lead 10 4 51 155
Mercury 0.2 < 0.1 0.4 0.3
Nickel 18 11 18 22
Zinc 94 36 250 Loé

All results reported as mg/kg, unless otherwise noted.




TABLE L -1

Little River Sediments
Niagara Falls, New York
DACWL9-B3-D-0006
Delivery No. 0002

SEDIMENT ANALYSIS
INORGANIC PARAMETERS

ATEC LAB NO. 2691-83 | 2692-83 2693-83 269L-83
COE SITE NO. 083-5 3-6 0283-6 0-3 083-7 0-3 083-7 3-6
Total Solids, % 63.0 72.3 £5.6 75.9
T. Volatile Solids, 3 3.73 2.16 301 1.6k
Cyanide 1.7 0.2 1.9 0.3
Phenols < 0.6 < 0.5 < 0.6 < 0.4
Arsenic L& : 3.6 L.6 3.8
Cacmium 1.2 0.6 1.6 0.4
Chromium 23 14 31 11
Copper 33 21 29 12
Lead 73 29 51 6
Mercury 0.5 0.4 1.4 ~ 0
Nickel 16 14 2 15
Zinc 308 136 345 92

All results reported as mg/kg, unless otherwise noted.




TABLE L-2

Little River Sediments
Hiagara Falls, lew York

DACWL9-B3-D-0006

Delivery HNo.

0002

SEDIMENT AMNALYSIS
ORGANIC PARAMETERS

All results reported as mg/kg (dry v

)eight basis).

ATEC LAB NO. 2683-83 2684-83 2685-83 2686-
COE SITE HNO. 083-1 0-3 D33-1 clay p83-2 0-3 D%3-2
Sediment, Nitroaromatics and !sophorone (ltem No. 18)
|sophorone ‘< 0.2 < 0.2 < 0.2 < 0.2
Nitrobenzene < 0.8 < 0.8 < 0.8 < 0.8
2,4-Dinitrotoluene < 0.7 < 0.7 < 0.7 < 0.7
2,6-Dinitrotoluene < 0.7 < 0.7 < 0.7 < 0.7
Sediment, Phenols (ltem No. 22)
L-Chloro-3-Methy!lphenol < 0.2 < 0.2 < 0.2 < 0.2
2-Chlorophencl < 0.3 < 0.3 < 0.3 < 0.3
2,4-Dichlorophencl < 0.5 < 0.5 < 0.5 < 0.§
2,4-Dimethyliphenol < 0.2 < 0.2 < 0.2 < G.2
2,4-Dinitrophenol < 0.6 < 0.6 < 0.5 < 0.5
2-Methyl-4,6-Dinitrophenol < 0.3 < 0.3 < 0.3 < 0.3
2-Hitrophenol < 0.4 < 0.4 < 0.4 < 0.4
L-Njtrophenol < 0.2 < 0.2 < 0.2 < 0.2
Pentachloropheno! < 0.4 < 0.4 < 0.4 < Q.4
Phenol < 0.2 < 0.2 < 0.2 < 0.2
2,4,6-Trichlorophenol < 0.4 < 0.4 < 0.4 < 0.4
Sediment, Nitrosamines (ltem Ho. 24)
N-Nitrosodimethylamine 1.0 < 1.0 < 1.0 < .0
H-Nitrosodiphenylamine 0.3 < 0.3 < 0.3 < 0.3
N-Hitrosodi-n-Propylamine < 0.6 < 0.6 < 0.6 0.6
Sediments, PCB's {ltem No. 28)
Aroclor 1016 = <0.10 <0.10 <0.10 <0.10
Aroclor 1221 <0.10 <0.10 <0.10 <0.10
Aroclor 1232 <0.10 <0.10 <0.10 <0.10
Aroclor 1242 <0.10 <0.10 <0.10 <0.10
Aroclor 1248 <0.10 <0.10 <0.10 <0.10
Aroclor 1254 <0.10 <0.10 <0.10 <0.10
Aroclor 1260 ~<0.10 <0.10 <0.10 <0.10



TABLE L=2

Little River Sediments

Hiagara Falls, HNew York

DACWLSG-83-D-0006

Delivery No.

0002

SEDIMENT AMALYS!IS
ORGANIC PARAMETERS

ATEC LAB NO.

2683-83 2684-83 2685-33 2656-%21
COE SITE NO. 083-1 0-3 033-1 clay 0€3-2 0-3 083-2 3-
Sediments, Pesticides (ltem No.-26)
E-Endosul fan <0.02 <0.02 <0.02 <0.02
a-Endosul fan <0.02 <0.02 <0.02 <0.02
Endosul fan Sulfate <0, 03 <0.03 <0.03 <0.03
a-BHC <0. M <0.01 <0.01 <0.01
E~BHC <0.01 <0. 01 <0.01 <0.01
Y-BHC (Lindanc) <0.01 <0. 01 <0.01 <0.0
S-BHC <C. 01 <0.01 <0.0 <Q. 73
Aldrin <0.01%1 | <0.M <n. 0! <0.0
Dieidrin <0.C2 <0.02 <0.02 <Q.n2
4,4'-DDE <0.n2 <0.02 <0.02 <0.C2
L,4'-D0D <0.02 <0.02 <0.02 <0.7:
L,L'-pDT <0.02 <0.02 <0.02 “<0.02
Endrin <0.03 <0.03 <0.03 <C.2h
Endrin Aldehycge <0.03 <0.03 <0.03} <5.Ia
Hep:achlor <0.0C2 <. 02 <0.02 <Q.Ce
Heptachlor Eroxide <0.mM <)2.03 <0.03 <C . (=
Chliordane <N.10 <0.10 <0.10 <C.1Z
Toxaphene <0.50 <0.50 <0.50, <0.¢:
Hethoxychior <0.10 <0.10 <g0.10 0.1z
Mirex <0. 05 <0.05 <0.05 <C.Cs3
Sediments, Phthalates (ltem Ho. 32)
Dimethyl Phrthalate <0.90 <0.20 <n.6C <0.23C
Diethyl Phthalate <0.96 <1.38 <0.83 <n. &=
Di-n-Butyl Phthalate <0.8§ <0.20 <1.2b <n.3¢c
Butyl Benzy! Phthalate <0.20 <0.20 <n.20 <0.00
Bis(2-ethylhexyl)Phthalate 0.82 0.82 0.80 0.6
Di-n-0ctyl Phthalate <0.20 <0.20 <0.03 <0.22
Sediments, Purgeable Aromatics (ltem No. 34)
Benzene <0.01 <0.01 <0.01 <0.01
Chlorobenzene <0.02 <0.0? <0.M2 <N.C2
1,2-Dichlorobenzene <J.03 <3.03 <0.03 <0.0C3
1,3-Oichiorobenzene <0.03 <0.03 <0.03 <0.23
1,4-Dichlorobenzene <0.04 <N.0k <0. 0~ <0.5%
Ethyl Benzene <0.01 <0.01 <0.01 <C. 2!
Tolucne <f.01 <0.0) <0.0! «0.2)




TABLE L-2

Little River Sediments
Hiagara Falls, Mew York

DACWL9-83-D-0006

Delivery lo.

0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2683-83 268L4-83 2685-03 268
COE SITE NO. DB3-1 0-3 D83-1 clay DE3-2 0-3 D83~
Sediments, Polynuclear Aromatic lydrocarbons (ltem No. 36)
Phenanthrene 0.22 <0.10 0.20 <h. ]
Anthracene <0.10 0.27 0.10 <.
Fluoranthene 0.L6 <0.10 0.47 0.1
Pyrene 0.53 <0.10 0.58 0.1
Benzo{a)Anthracene 0.18 <0.10 0.16 <0.1
Chrysene. 0.34 <0.20 0.4t <0.¢
Benzo(b)Fluoranthene <0.30 <0.30 <030 <0.3
Benzo(l:)Fluoranthene 0.53 0.42 <D.20 0.5
Benzo(a)Pyrene 0.42 0.37 n.38 0.5
Dibenzo(a,h)Anthracene <n.%0o <0.8n <J.80 <Nk
Indeno(1,2,3-cd)Pyrene <0.37 <0.130 <030 N
Benzo(ghi)Perylene <0.30 <0.30 ~2.30 <03
Sediments, Other Base-MNeutral Organics (lzem No. LO)
Hexachlicroethane < 0.4 < 0.4 < 0.4 < 0.k
Hexachlorcbhutadiene < 0.5 < 0.5 <« 0.6 < 0.6
Hexachlorobenzene < 0.4 < 0.4 < 0L < 0.k
1,2,Q-Trichlorqbenzene < 0.3 < 0.3 < 0.3 < 0.7
2-Chloronaphthalene < 0.2 < 0.2 < 0.2 < 0.2
1,2-Diphenylhydrazine < 0.3 < 0.3 < 0.3 < 0.3
Hexachlorocyclopentadiene < 1.0 < 1.0 < 1.0 N
Sediments, Herbicides (ltem MNo. ULk)
2,4-Dichlorophenoxy Acetic Acid < 0.5 0.5 0.5 < 0.5
Silvex - < 0.2 0.2 .2 < 0.2
2,4,5-T < 0.2 0.2 0.2 ~ 0.2
Benzidines (ltem to. L6)
Benzidines < 5.0 < 5.0 .0 < 5.0
3,3'-Dichlorobenzidine < 1.0 < 1.0 .0 < 1.0
0il and Grease (ltem No. 12)
0il ¢ Grease 900 175 1750 150G

All results reported as ma/kg  (dry weight basis).



TABLE L-2
Little River Sediments
Niagara Falls, Hew York

DACVLG-83-D-0006
Delivery No. 0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2683-83 2684-83 2685-R3 2686-83
COE SITE NO. 083-1 0-3 D83-1 clay 083-2 0-3 D83-2 3-¢

Dioxin - Sediment, Contract ltem #L2

2,3,7,8-Tetrachlorodibenzodioxin < 0.2 ug/kg < 0.2 pg/kg < 0.2 _g/ka < 0.2 pg/~

Acrolein and Acrylonitriie = Sediment, Contract ltem £20

ng/kg < 1.0 mg/k:

Acrolein < 1.0 mg/kg < 1.0 mg/kg <
< 1.0 < 1.0 < na/kg < 1.0 rg/w

Acrylonitrile

— -
o o




TABLE L-2

Litctle River Sediments
Hiagara Falls, New York

DACV45-33-D-0006
Delivery Ho. 0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2687-83 2688-83 2683-83 2690-«
COE SITE NO. 083-3 0-3 083-3 3-6 D33-4 0-3 0P3-5

Sediment, MNitroaromatics and lsophorone (ltem No. 18)

! sophorone < 0.2 < 0.2 < 0.2 < 0.2
Nitrobenzene < 0.8 < 0.8 < 0.8 < 0.8
2,h-Dinitrotoluene < 0.7 < 0.7 < 0.7 < 0.7
2,6-Dinitrotoluene < 0.7 < 0.7 < 0.7 < 0.7
Sediment, Phenols (ltem No. 22)_
Li-Chloro-3-Methylphenol < 0.2 < 0.2 < 0.2 < 0.2
2-Chlcoropheno] < 0.3 < 0.3 < 0.3 < 0.3
2,4-Dichlorophenol < 0.5 < 0.6 < 0.58 < 0.5
2,4-Dimethylphenc! < 0.2 < 0.2 < 0.2 < 0.2
2,4-Dinitrcphencl < 0.5 < 0.5 < 0.5 < 0.5
2-Hethyl=-L 6-Dinizrcchenc! < 0.3 < 0.3 < 0.3 < 0.3
2-Mitropheno!l < 0.4 < 0.4 < 0.4 < 0.4
L-Nitrophenol < 0.2 < 0.2 < 0.2 < 0.2
Pentachlorophenol < 0.4 < 0.4 < 0.4 < 0.4
Phenol < 0.2 < n.2 < 0.2 < 0.2
2,4,6-Trichlorophenol < 0.4 < 0.4 < 0.4 < 0.4
Sediment, Nitrosamines (ltem No. 24)
N-Hitrosodimethylamine < 1.0 < 1.0 < 1.0 <.
N-Nitrosodiphenylamine < 0.3 0.3 < 0.3 0.3
N-Nitrosodi-n-Propylanine < 0.6 < 0.6 0.6 0.0
Sediments, PCB's (ltem lo. 28)
Aroclor 1016 <0.10 <p.10 <0.10 <0.10
Aroclor 1221 <0.10 <0.10 <0.10 «<0.10
Aroclor 1232 <0.10 <0.10 <0.10 <0.10¢
Aroclor 1242 <0.10 <0.10 <0.10 ~0.10
Aroclor 1248 : <0.10 <0.10 © <0.10 <0.10
Aroclor 125} <0.10 <0.10 <0.10 <0.10
Aroclor 12060 <0.10 <0.10 <0.10 <0.10

A1l results reported as mg/kg (dry weight basis).




TABLE L-2
Little River Sediments
Niggara Falls, New York
DACWL3-83-D-0006
Delivery No., 0002

SEDIMENT AMALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. | 2687-83 2688-83 2639-83

2690*83
COE SITE NO. 083-3 0-3 083-3 3-6 083-4 0-3 D83-5 -3
Sediments, Pesticides (ltem No. 26)
B-Endosulfan <N.02 <2.02 <0.02 <0.C2
a-Endosul fan <0.02 <0.02 <0.02 <0.02
Endosulfan Sulfate <0.03 <0.03 <0.03 <0.03
a -BHC <0.01 <0.0]} <0.01 <0.01
£ -BHC <Q.01 <o.o <0.01 <.
Y -BHC (Lindane) <0.01 <0.01 <0.0! <0.01
& -BHC <0.01 <0.01 <0.0!} <Q0.01
Aldrin <0.01 <0.01 <0.0! <0.01
Dieldrin <0.02 <0.02 <0.02 f0.0Z
L, 4'-DDE . <0.02 <0.02 <0.02 <0.02
L,4'-DDD <0.02 <0.02 <0.02 <Q.C?
L L4'-0DT <0.02 <0.02 <0.02 i <Q.C2Z
Endrin <0.03 <0.03 <0.03 <0.C3
Endrin Aldehyde <0.03 <0.03 <0.03 <0.03
Heptachlor <0.02 <0.C2 <Q.02 <0.02
Heptachlor Epoxide <0.03 <0.03 <0.03 <0.03
Chliordane <0.10 <0.10 <0.10 <0.10
Toxaphene <0.50 <0.50 <0.50 <0.593
Methoxychlor <0.10 <0.10 <0.10 <C.13
Mirex + <0.05 <0.05 - <0.G5 <B.C5
Sediments, Phthalates (ltem No. 32)
Dimethyl Phthalate <n.20 <0.20 <n.20 <1.17
Diethyl Phthalate <1,04 <0.52 <0.57 <1.23
Di=-n-Butyl Phthalate <0.47 <0.20 <1.28 _ <2.13
Buty!l Benzyl Phthalate <0.20 <0.20 ' <0.33 <0.31
Ris(2-ethylhexyl)Phthalate - 0.38 <0.20 1.40 0.¢5
Di-n-Octyl Phthalate ' <Q.20 <0.20 <0.20 <0.3¢9
Sediments, Purgcable Aromatics (ltem Ho. 34)
Benzene <0.01 <0.M <0.01 <0.0)
Chlorobenzene <0.02 <0.02 <0.C2 <0.02
1,2-Dichlcrobenzene <0.03 <0.03 <0.93 ~0.03
1,3-Dichlorobenzene <0.03 <0.03 <0.03 < 0.03
1,4-Dichlorobenzene <Q.04 <0.04 <Q.CH < 0.0k
Ethyl Benzene <0.0! <0.01 <0.01 0.0
Tolucne <0.01 <p.0! <0.N ~ (0.0



TABLE L-2

Little River Sediments
Niagara Falls, Hew York

DACWL9-83-D-n006
Delivery No. 0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2687-83 2688-83 26839-83 2690-83
COE SITE NO. D83-3 0-3 D33-3 3-6 D83-4 0-3 083-5 0-
Sediments, Polynuclear Aromatic Hydrocarﬁons (ltem No. 36)
Phenanthrene <0.10 <0.10 0.43 1.02
Anthracene 0.14 <0.10 0.4 0.16
Fluoranthene 0.13 <0.10 0.39 1.62
Pyrene 0.13 <0.10 0.84 1.35
Benzo(a)Anthracene 0.12 <0.10 0.18 0.LY4
Chrysene 0.21 <0.20 0.82 1.67
Benzo(n)Flucranthene <0.30 <0.30 0.h! 0.48
Benzo(k)Fluoranthene 0.5k 0.h0 0.37 0.57
Benzo(a)Pyrene 0.86 0.47 0.59 0.60
Dibenzo(a,h)Anthracene <0.80 <0.80 <0.85o. <0.53
Indeno(1,2,3~cd)Pyrene 0.19 <0.30 <0.30 <0.32
Benzo(ghi)Perylene <0.30 <0.30 <0.30 <0.30
Sediments, Other Base-Neutral Organics {(1tem Ho., LQ)
Hexachloroethane < 0.4 < 0.4 < 0Lh < 0.4
Hexachlorobutadiene < 0.5 < 0.5 < 0.5 < 0.5
Hexachlorobenzene < 0.4 < 0.4 <0y < 0.L
1,2,4-Trichlorobenzene < 0.3 < 0.3 < 0.3 < 0.3
2-Chloronaphthalene < 0.2 < 0.2 <02 0.27
1,2-Diphenylhydrazine < 0.3 < 0.3 < 0.3 < 0.3
Hexachlorocyclopentadiene < 1.0 < 1.0 < 1.0 < 1.0
Sediments, Herbicides (ltem Ho. L44)
2,4-Dichlorophenoxy Acetic Acid < 0.5 < 0.5 < 00N 0.5
Silvex < 0.2 < 0.2 < 0.2 0.2
2,4,5-7 < 0.2 < 0.2 < 0.2 0.2
Benzidines (ltem No. 46)
Benzidines < 5.0 < 5.0 < £.0 €.0
3,3'-Dichlorobenzidine < 1.0 < 1.0 <0 .0
0il and Grease (ltem Ho. 12)
0il & Grease 230 185 70 1820

AVl results reported as mg/kg (dry weight basis).




TABLE L-2

Little River Sediments
Hiagara Falls, Mew York

DACW49-83-D-0006
Delivery No. 0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2687-83 2688-83 2689-03 2620-83
COE SITE NO. 083-3 0-3 083-3 3-6  DB3-4 0-3 083-5 ©-3
Dioxin - Sediment, Contract ltem #42
2,3,7,8-Tetrachlorodibenzodioxin < 0.2 ug/kg < 0.2 yg/kg < 0.2 pg/hg < 0.2 Lg/kg
Acrolein and Acrylonitrile - Sediment, Contract ltem #20
Acrolein < 1.0 mg/kg < 1.0 mg/kg < 1.0 mg/kg < 1.0 rg/xc
Acrylonitrile < 1.0 mg/kg < 1.0 mg/kg < 1.0 ng/kg < 1.0 mg/~«

-




) TABLE L-2

Little River Sediments
Niagara Falls, New York

DACWLG-83-D-0006
Delivery No. 0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB MNO. ' 2691-83 2692-83 2693-83 2
COE SITE NO. 083-5 0-3 033-6 0-3 DR3-7 0-3 DR

Sediment, Nitroaromatics and Isophorone (ltem No. 18)

lsophorone < 0.2 < 0.2 < 0.2 < 0.2
Nitrobenzene < 0.8 < 0.8 < 0.8 < 0.8
2,4-Dinitrotoluene < 0.7 < 0.7 < 0.7 < 0.7
2,6-Dinitrotoluene < 0.7 < 0.7 < 0.7 < 0.7
Sadiment, Phenols (ltem to. 22)
L-Chloro-3-Hethylphenol < 0.2 < 0.2 < 0.2 < 0.2
2-Chlorophenol < 0.3 < 0.3 < 0.3 < 0.3
2,4-Dichlorophenal < 0.5 < 0.5 < 0.5 < 0.5§
2. 4-Dimethylphenol < 0.2 < 0.2 < 0.2 < 0.2
2,4-Dinitrephenol < 0.5 < 0.5 < 0.5 < 0.5
2-Methyl-4 6-Dinitrophenc! < 0.3 < 0.3 < 0.3 < 0.3
2-Mitrophenol < 0.k < .k < C.k < 0.4
L-Njitrophenol < 0.2 < 0.2 < 0.2 < 0.2
Pentachloropheno! < 0.k < QO.k <0n.4 < 0.4
Phenol < 0.2 < 0.2 < 0.2 < 0.2
2,4,6-Trichlorophenc! < Q.4 < 0.4 < 0.4 < 0.4
Sediment, Nitrosamines (ltem Ho. 24)
N-Nitrosodimethylamine 1.0 1.0 1.0 <1.0
N-Nitrosodiphenylamine < 0.3 0.3 0.3 0.3
N-Nitrosodi-n-Propylamine < 0.6 < 0.6 0.6 < 0.6
Sediments, PCB's (ltem No. 28)
Aroclor 1016 <0.10 <0.10 <0.11 <0.10C
Arcclor 1221 <0.10 <0.10 <0.10 <0.19
Aroclor 1232 <nN. 10 <0.10 <0.10 <C.17
Aroclor 12L2 <0.10 <0.10 <0.10 : <Q.15
Aroclor 1248 <0.10 <0.10 _ <Q.10 <0.10
Aroclor 1254 <0.10 <0.10 <0.10 <0.10
Aroclor 1260 <0.10 <0.10 <0.10 <Q.1C

AVl results reported as rg/hg (dry weight basis).




TABLE L-2

Little River Sediments
Hiagara Falls, New York

DACWLI-83-D-0006
Delivery No. 0002

SEDINENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2691-83 © 2692-83 2693-83 : 2694-83
COE SITE NO. D83-5 0-3 D83-6 0-3 p83-7 0-3 DR3-7 3-6

Sediments, Pesticides (ltem No. 26)

R-Endosul fan <0.02 <0.02 <0.02 <0.02
a-Endosul fan <0.02 <0.02 <0.02 <0.02
Endosul fan Sulfarte <0.03 <0.03 <0.03 <0.03
a -BHC <0.0) <0.01 <D.01 <0.01
8 -BHC ' <0.0!1 <0.01 <0.01 <0.01
Y -BHC (Lindane) <0.01 <0.01 <0.0!1 <0.M
§ -BHC <0.01} <0.01 <0.0} <0.01
Aldrin <0. 0 <0.01 <0, 01 <0.0}
Dieldrin <0.02 <0.02 <0.02 <0.0?2
4 4'-pDE <0.02 <0.02 <0.02 <0.072
L,4'-p0DD <0.02 <0.02 <0.02 <0.067
L 4'-p0T <0.C2 <0.02 «<0.02 <0.02
Endrin <0.03 <0.03 <0.N03 <0.C3
Endrin Aldehyde <0.03 <0.0C3 <0.03 <0.03
Heptachlor <0.02 <0.02 <0.02 <0.02
Heptachlor Epoxide <0.03 <0.03 <0.05 <C.03%
Chlordane <0.10 <0.10 <0.10 <0.10
Toxaphene ‘ <0.50 <0.50 <0.50 <0.50
Methoxychlor <0.10 <0.10 <0.10 <0.10
Mirex <0.05 <0.05 <0.06§ <0.05

Sediments, Phthalates (ltem No. 32)

Dimethyl Phthalate <0.62 <0.52 <0.9%h <n.20
Diethyl Phthalate <0.68 <0.7k . <0.70 <0.95
Di-n-Butyl Phthalate - <1.27 <0.6b <2.03 <0.29
Butyl Benzyl Phthalate <0.22 <0.20 <0.20 <0.20
Bis(2-ethylhexyl)Phthalate 1.53 1.36 3.00 V.45
Di-n-Octyl Phthalate <0.20 <0.20 <0.29 <Q0.20

Sediments, Purgeable Aromatics (ltem MNo. 34)
Benzene <0. 01 <0.01 <0. 01 © <0, 01
Chlorobenzene <0.02 <0.02 <0.02 <0.02
1,2-Dichlorobenzene <0.03 <0.03 <0.03 <0.03
1,3-Dichlorobenzene <0. 03 <0.03 <0.0j3 <0.03
1,4-Dichlorobenzene <0. 04 <0.04 <0.0h <0. 0k
Ethyl Benzene <0. 01 <0. 01 <0.01 <0.01

Toluene <0. 0! <Q.01 <0.0! | <0.01



TABLE L-2

Little River Sediments
Niagara Falls, Hew York
DACWL9-83-D-0006
Delivery Mo. 0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2691-83 2692-83 2693-83 2
COE SITE NO. 083-5 0-3 D83-6 0-3 083-7 0-3 08

Sediments, Polynuclear Aromatic Hydrocarbons (ltem Ho. 36)

Phenanthrene 0.28 0.13 0.34 <0.10
Anthracene <0.10 <0,10 <0.10 0.12
Fluoranthene 0.73 0.36 0.86 <NH.10
Pyrene 0.64 0.37 0.75 <N.10
Benzo{a)Anthracene 0.25 0.16 0.10 <0.10
Chrysene 0.68 0.31 0.63 <0.20
Benzo{p)Fluoranthene 0.32 0.15 0.3 <0.30
Benzo(k)Fluoranthene 0.48 0.22 0.42 0.75
Benzo(a)Pyrene 0.L4 0.23 0.33 .1.19
Dibenzo(a,h)Anthracene <0.80 <N.80 <0.R0O <0.10
Indeno(1,2,3-cd)Pyrene 0.27 n.18 0.2¢ 0.hLb
Benzo(ghi)Perylene <0.130 <0.30 <0.3" ’ <0.30
Sediments, Other Base-Neutral Organics (ltem No. 40)
Hexachlorocethane < 0.4 < 0.4 <0.L < 0.4
Hexachlorobutadiene < 0.5 < 0.5 < 0.5 < 0.6
Hexachlorobenzene < 0.4 < 0.4 <N < 0.4
1,2, 4-Trichlorobenzene < 0.3 < 0.3 < 0.3 < 0.3
2-Chloronaphthalene < 0.2 < 0.2 < 0.3 < 0.2
1,2-Dighenylhydrazine < 0.3 < 0.3 < 0.3 < 0.3
Hexachlorocycliopentadiene < 1.0 < 1.0 < 1.0 < 1.0
Sediments, Herbicides (ltem lo. LL)
2,4-Dichlorophcnoxy Acetic Acid < 0.5 < 0.5 0.5 0.5
Silvex ' < 0.2 < 0.2 < (.2 0.2
2,4,5-7 < 0.2 < 0.2 < 0.2 0.2
Benzidines (ltem No. u6)
Benzidines < 5.0 < 5.0 < 5.2 < 5.0
3,3'-Dichlorobenzidine < 1.0 < 1.0 < 1. < 1.0
0il and Grease (ltenm Ho. 12)
O0il ¢ Grease 23 1100 720 1270 163

Al

recyulre ramarted ae ma/la (Arv wnicher Bacie)




TABLE L-2

Little River Sediments
Niagara Falls, New York

DACWL9-83-D-0006
Delivery No. 0002

SEDIMENT ANALYSIS
ORGANIC PARAMETERS

ATEC LAB NO. 2691-83 " 2692-83 2693-03
COE SITE NO. 083-5 0-3 D83-6 0-3 083-7 0-3

269L-81
033-7 3-¢

Dioxin - Sediment, Contract ltem #L2

2,3,7,8-Tetrachlorodibenzodioxin < 0.2 ug/kg < 0.2 ug/kg < 0.2 ug/kg

Acrolein and Acrylonitrile - Sediment, Contract ltem #20

.0 ng/ka

Acrolein ' < 1.0 mg/kg 1.0 mg/kg <1
<1.0 < 1.0 mg/ka

<
Acrylonitrile "mg/kg < 1.0 mg/kg

< 0.2 La/k

.0 mg/kg
.0

<
< l mG/ny




TABLE L-3

Little River Sediments
Niagara Falls, New York

DACWL9-83-D-0006
Delivery Ha. 0002

EP TOXICITY TESTS
INORGANIC PARAHMETERS

ATEC LAB NO. 2759-83 2760-83 2761-83 2762-83
COE SITE NO. Blank 083-1 0-3 D83-2 3-6 003-2 3-6
TKN 0.95 1.45 1.33 0.56
Ammonia N < 0.05 1.05 0.91 0.24
Total P < 0.01 0.02 0.0l 0.05
Arsenic <0.004 10.009 0.006 <0.004
Cadmium < 0.1 0.1 < 0.1 < 0.1
Chromium < 0.1 0.1 < 0.1 < 0.1
Copper < 0.1 < 0.1 < 0.1 < 0.
Lead < N1 0o 0.1 N1
Mercury 0.002 <0.002 <0.002 <0.002
Nickel < 0. 0.1 0.1 0.1
Zinc < N1 2.0 3.8 1.0

All resulcs

reported as mg/l,




TABLE L-3

Little River Sediments
Niagara Falls, lNew York

DACVL9-33-D-0006
Delivery lo. 0002

EP TOXICITY TESTS
INORGANIC PARAMETERS

ATEC LAB NO. 2763-83 2764-83 2765-83 2766-83 2767-83
COE SITE NO. 083-3 n-3 083-5 0-3 083-5 3-6 083-5 3-6 083-6 0-
Replicat
TKN 0.61 0.1 0.28 o.M 0.%5
Ammonia N 0.37 0.09 0.05 0.37 0.37
Total P 0.91 0.04 0.05 0.04 0.04
Arsenic <0.004 0.cos 0.006 <0.004 <0.004
Cadmium < 0.1 < 0.1 < N, < 0. < 0.1
Chromium < 0.1 < 0.1 0.2 < 0.1 <- 0.1
Copper < 0.1 < 0.1 < 0.1 < 0. < 0.1
Lead C.! N.1 < 0.1 < 0.1 < 0.
Hercury <0.002 <0.002 0.07% 0.033 <0.002
Nicke! 0.1 < 0.1 0 . < 0.1
Zinc 0.4 3.5 1.3 0.7 0.3

All results reported as mg/1.




TABLE L-4

Little River Sediments
Hiagara Falls, Hew York

DACVWLY9-83-D0006
Delivery Ho. 0002

EP TOXICITY TESTS
ORGANIC PARAMETERS

ATEC LAB HNO.

2759-83 2760-83 2761-8) 2762-¢
COE SITE NO. Blank p33-1 0-3 083-2 0-3 0813-2 =
Water, Pesticides (ltem No. 25)
R-Endosul fan <0.02 <N, 02 <0.02 <0.0C:
a-Endosul fan <n.02 <0.02 <0.02 <0.0:
Endosul fan Sulfate <0.,03 <0.03 <0.03 <0.0.
a-8HC <0.n1 <0.01 <0. 01 <0.0
E-BHC <0.0 <0.M <0.0! <0.C°
Y-BHC (Lindane) <0.0! <0.01 <0.01 <0.0°
§-BHC <0.01 <0.01 <0.0! <0.0°
Aldrin <0.01 <0.01 <0.01 . <0.0’
Dieldrin <0.02 <0.02 <0.02 <0.0.
4 ,4'-DDE <0.02 <0.02 <0.02 <0.C.
L. 4'-pDD <0.02 <0.02 <0.n7 <0.C:
L ,4'-DDT <0.02 <0.02 <0.02 <d.¢:
Endrin <0.N3 <0.03 <0. 03 <0.0:
Eadrin Aldehyde <0.n3 <(0.03 <0.03 <Q0.0C:
Heptachlor <0.C2 <0.02 <0.0: <0.9:
Heptachior Epoxice <0.03 <0.03 <0. 03 <0.0:
Chlordane <0.10 <0.10 <0.10 - <0. K
Toxaphene <0.50 <0.50 <0.50C <Q.6S¢
Hethoxychlor <0.10 <0.10 <0.10 <0.1¢
Mirex <Q.05 <0.0§ <0.05 <0.0:
Water, Phthalates (ltem No. 31)
Dimethyl Phthalate < 1.0 < 1.0 < 1.0 < 1.¢C
Diethyl Phthalate < 1.0 < 1.0 < 1.0 < 1.¢C
Di-n-Butyl Phthalate < 1.0 < 1.0 < 1.0 <.C
Butyl Benzyl Phthalate < 1.0 < 1.0 < 1.0 <1.C
Bis(2-ethylhexyl)Phthalate | <1.0 < 1.0 <1.0 <.C
Oi-n-Octyl Phthalate < 1.0 < 1.0 < 1.0 <1.C
Water, Purgeable Aromatics (!tem Mo. k)
Benzene <1.0 < 1.0 < 1.0 < 1.0
Chlorobenzene < 1.0 < 1.0 < 1.0 < 1.C
1,2-Dichlorobenzene <2.0 < 2.0 <I.n <z2.C
1,3-Dichlorobenzene < 2.0 < 2.0 < 2.0 < 2.C
1,L-Dichlorobenzene < 2.0 < 2.0 < 2.0 < 2.C
Ethyl Benzene < 1.0 < 1.0 < 1.0 < 1.C
Toluene < 1.0 < 1.0 < 1.0 < 1.C




TABLE L -4

Little River Sediments
Niagara Falls, New York

DACWL9-83-D-0006
Delivery Ho, 0002

EP TOXICITY TESTS
ORGANIC PARAMETERS

ATEC LAB NO. 2759-83 2760-83 2761-83 2762-¢
COE SITE NO. 8lank DB3-1 0-3 083-2 0-3 D83-2 :

Water, Polynuclear Aromatic Hydrocarbons (ltem No. 35)

Phenanthrene

< 0.1 < 0.1 < Q0.1 < 0.1
Anthracene < 0.1 < 0.1 < Q.1 < 0.1
Fluoranthene < 0.1 < 0.1 < 0.1 < 0.1
Pyrene < 0.1 < 0.1 < 0,1 <0
Benzo(a)Anthracene < 0.1 < 0.1 < 0.1 < 0.1
Chrysene < 0.2 < 0.2 < 0.2 < 0.2
Benzo(g)Fluoranthene < 0,3 < 0.3 < 0.3 < 0.3
Benzo(k)Fluoranthene < 0.2 < 0.2 < 0.2 < 0.2
Benzo(a)Pyrene < 0.2 < 0.2 < 0.2 < 0.2
Dibenzo(a,h)Anthracecne < 0.3 < 0.8 < 0.8 < 0.5
Indeno(1,2,3-cd)Pyrene < 0.3 < 0.3 < 0.3 < 0.3
Benzo(ghi)Peryliene < 0,3 < 0.3 < Q.3 < 0.3
Water, Other Base-Heutral Organics (ltem No. 39)
Hexachlorocethane < 0.4 < 0.4 < 0.4 < 0.k
Hexachlorobutadiene < N.§ < 0.5 < 0.8 <€ 0.5
Hexachlorcocenzene < 0.4 < 0.4 < 0.k < Q.4
1,2,4=Trichiorobenzene < 0.3 < 0.3 < 0.3 < .3
2-Chloronaphthalene < 0.2 < 0.2 < 0.2 < 0.2
1,2-Diphenylhydrazine < 0.3 < 0.3 < 0.3 < 0.3
Hlexachlorocyclopentadiene < 1.0 <1.0 < 1.0 < 1.3
Water, Herbicides (ltem No. 43)
2,4-Dichlorophenoxy Acetic Acid <n,§ 0.5 < 0.5 n.s
Silvex < 0.2 0.2 < 0.2 0.2
2,4,5-7 < 0.2 < 0.2 < 0.2 < 0.2
Water, Dioxin {ltem No. 41)
Dioxin <0.002 <0,002 <p.00n <0.C22

A1l results rcported as v9/1.



TABLE L-4
Little River Scediments
Niagara Falls, Hew York

DACWL9-83-D0006
Delivery No. 0002

EP TOXICITY TESTS
ORGANIC PARAMETERS

ATEC LAB NO. 2763-33 2764-83 2765-83 2766-83 2767-31
COE SITE MO, 083-3 0-3 D83-5 0-3 D83-5 3-6 NB3-6 0-3  DR3I-6 o-
Replica-

ater, Pesticides (ltem No. 25)
B-Endosul fan <0.02 <n.02 <0.02 <N.N2 <<0.0?
a-Endosul fan <0.02 <0.02 <0N.02 <N.02 <0.n2
Endosulfan Suifate <0.03 <0.03 <0.03 <0.03 <0.03
a-BHC <0.01 <0.0! <0.01 <N.01 <}.01
B-8HC <0.01 <0.M <0.01 ~0.0! <0.M
Y-BHC (Lindane) <0.01 <0.0 <0.0 <0.M <0.01
8 =BHC <0.01 <0.01 <0.01 <0.01 <. 01
Aldrin <0.0 <0.01 <0.0M <0.01 <0.M
Dieldrin <0.02 <0.02 - <0.02 ~0.02 <0.C2
4,4'-p0DE <0.02 <0.02 <0.02 ~0.02 <0.C:
4,4'-pDD <0.02 <0.02 <0.02 ~0.02 <Q.Cv
L, L'-ppT <0.02 <0.02 <0.02 ~0.02 <0.02
Endrin <0.03 <0.03 <0.03 ~0.03 <0.03
Endrin Aldehyde <0.03 <0.03 <0.03 ~0.03 <0.03
Heptachlor <0.02 <0.02 <0.02 ~0.02 <0.62
Heptachlor Epoxide <0.03 <0.03 <0.03 ~0.,03 <0.C3
Chlordane <0.10 <0.10 <N.10 e 10 <0.10
Toxaphene <0.50 <0.50 <0.50 ~0.50 <0.5%0
Methoxychlior <0.10 <0.10 <0.10 ~0.10 <0.1n
Mirex <0.05 <0.05 <0.05 ~0.05 <0.0%

1ter, Phthalates (item No. 31)
Dimethyl! Phthalate

<1.0 <1.0 <1.0 ~ 1.0 < 1.0
Diethyl Phthalate <1.0 <1.0 <1.0 ~ 10 <1.C
Di-n-Butyl Phthalate <1.0 < 1.0 < 1.0 ~ 1.0 <1.C
Butyl Benzyl Phthalate <1.0 <1.0 <1.0 ~ 1.0 <1.0
Bis(2-ethylhexyl)Phchalate < 1.0 <1.0 <1.0 < 1.0 <1.0
Di-n-Octyl Phthalate <1.0 <1.0 <1.0 ~ 1.0 < 1.0
3ter, Purgeable Aromatics (ltem Mo. 3h)
Benzene <1.0 <1.0 <1.0 S~ 10 <1.0
Chlorobenzene <1.0 <1.0 <1.0 < 1.0 <1.0
1,2-Dichlorobenzene <2.0 <2.0 <2.0 ~ .0 N 2.0
1,3-Dichlorobenzene <2.0 <2.0 <?2.0 ~ .0 <2.0
1, b-Dichlorobenzene <2.0 <2.0 < 2.0 ~ 2.0 < 2.0
Ethyl Benzone <1.0 < 1.0 <1.0 ~ 1.0 <1.¢
Toluene < 1.0 <1.0 <i1.Nn <~ 1.0 <1.n




TABLE L-4

Little River Sediments
Niagara Falls, New York

DACWLY9-83-D-0006
Delivery Ho. 0002

EP TOXICITY TESTS
ORGAMNIC PARAMETERS

ATEC LAB NO, 2763-83 276L-83 2765-83 2766-83 2767-3
COE SITE NO. 083-3 0-3 D83-5 0-3 D83-5 3-6 0R3-6 0-3 DB3-¢ ¢
Reolica
Water, Polynuclear Aromatic Hydrocarbons (ltem No. 35)
Phenanthrene < 0.1 < 0. < 0.1 <~ 0.1 < 0,1
Anthracene < 0.1 <n.1 < 0.1 < 0.1 < 0.1
Fluoranthene < 0.1 < 0.1 < 0. ~ 0.1 < 0.1
Pyrene : < 0.1, < 0.1 < 0.1 0.1 < 0.1
Benzo(a)Anthracene < 0.1 < 0.1 < 0.1 0.1 < 0.1
Chrysene < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Benzo(g)Fluoranthene < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Benzo(k)Flucoranthene < 0.2 < 0.2 < 0.2 « 0.2 < 0.2
Benzo(a)Pyrene < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Dibenzo(a,h)Anthracene < 0.8 < 0.8 < 0.8 < 0.8 < 0.5
Indeno(1,2,3-cd)Pyrene < 0.3 < 0.3 < 0.3 < 0.3 < Q3
Benzo(ghi)Perylene < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Water, Other Base-Neutral Organics (item No. 39)
Hexachloroethane < 0.4 < 0.4 < 0.k < 0l < 0.L
Hexachlorobutadiene < 0.5 < 0.5 < 0.5 ~ 0.5 < 0.5
Hexachlorabenzene < 0.4 < 0.4 < 0.4 < 0.4 < 0.4
1,2,4-Trichlorobenzene < 0.3 < 0.3 < 0.3 ~ 0.3 < 0.3
2-Chloronaphthalene < 0.2 < 0.2 < 0.2 ~ 0.2 < 0.2
1,2-Diphenylhydrazine < 0.3 < 0.3 < 0.3 <~ 2.3 < Q.3
Hexachlorocyclopentadiene < 1.0 < 1.0 < 1.0 <~ 1.0 < 1.0
\later, Herbicides (ltem No. 43)
2,4-Dichlorophenoxy Acetic Acid < 0.5 < 0.5 < 0.5 « 0.5 0.5
Silvex < 0.2 < 0.2 < 0.2 « 0.2 0.z
2,4,5-T < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Water, Dioxin {ltem MNo. 1)
Dioxin S " <0.002 <0.002 1<0.002 <0.002 ~0.0¢C2

All results reported as ug/l.




APPENDIX M

SEDIMENT CONTAMINANT DATA UPSTREAM

OF THE 102ND STREET LANDFILL

(The Niagara River Toxics Committee -

19n4)
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APPENDIX N

SEDIMENT CONTAMINANT DATA UPSTREAM

Of THE 102ND STKEET LANDFILL

(Buffalo New York Area Sediment Survey - 1981)
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B.A.S.S. SEDIMENT SAMPLING LOCATIONS
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Parameter

Benzene
Chlorobenzene
Chloroform
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloropropane
Ethylbenzene
Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachlorocethylene
1,1,1~Trichloroethane
1,1,2-Trichloroethane

Acenaphthene
Chrysene
1,2=Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene

Bis(2~Ethylhexyl) Phthalate

Fluoranthene

Fluorene

Naphthalene
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene

TABLE N-2

SUMMARY OF B.A.S.S.
NIAGARA RIVER

RESULTS

Upstream (

12)

Max. Can.
(ppm)

Hits

0.01
1.00
1.19
0.011
1.0%
0.014
0.011
0.124
1.37
0.005
0.012
0.008
ND

w
[ S O o T SV B )

B S ST S S Ve G B S B o

—_
w o &

5.6
15.9
1.1

O b e OON e D™ W R e

[S2I ST E L B S R e S G S N )

- ~d [64]

At Site (3)

Max. Conc.

(ppm) Hits

ND 0
0.014
0.041

ND

ND

- N

ND
ND
ND
0.195
0.002
0.003
ND
ND

- 2w O O o o o

o O

ND
ND
ND
ND
0.8
0.6
ND
ND
6.8
ND
ND
ND

S O o o

- O O 4o

o O o
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4 | UPDATE RI SAMPLING LOCA™
3 | ADDED JAFFE (1981) AND USE?
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LEGEND

HOOKER CHEMICALS AND PLASTICS CORP.
—-1976 SAMPLING LOCATIONS

RECRA—PHASE 1 (OLIN)
—~1978 SAMPLING LOCATIONS

HYDROSCIENCE (HOOKER)
—~1979 SAMPLING LOCATIONS

ADL INC. (HOOKER)
—1979 SAMPLING LOCATIONS

HOOKER CHEMICALS AND PLASTICS CORP.
—1979 SAMPLING LOCATIONS

HITES (EPA)

—1979 SAMPLING LOCATIONS (APPROXIMATE)
RECRA—PHASE T (OLIN)

—1979 SAMPLING LOCATIONS

ADL iNC. (HOOKER)

—1981 SAMPLING LOCATIONS

JAFFE (EPA)
—1981 SAMPLING LOCATIONS (APPROXIMATE)

USEPA
—1882 SAMPLING LOCATIONS

MALCOLM PIRN'E (NYSDEC)
—1983 SAMPLING LOCATIONS

LS ARMY CORPS OF ENGINEERS
-1383 SAMPLING LOCATIONS

REMEDIAL INVESTIGATION SAMPLING LOCATIONS
-1986 /87

SHEMICAL CORPORATION

EMICALS GROUP

c RA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES

EET LANDFILL SITE

651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

ISTORICALI

—_s

File N©
OcCC.

A-3

Crowr Dy Scale Date
1" = 50" APRIL 1987




	932031_Occidental Chemical Corporation_Oct_1988 Niagara River Sediment Survey 102nd Street Landfill.PDF
	M 932031_Occidental Chemical Corporation_Oct_1998 Niagara River Sediment Survey 102nd street Landfill.pdf
	1-3.pdf
	2.PDF
	4.PDF
	5.PDF
	6.PDF
	7.PDF
	8.PDF


