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Summar,

The analytical data resulting from the monitoring well sampling during
"wet" & "dry" seasons indicates that the groundwater flow from the
weathering area and the iron sludge ponds is minimal and the loadings to
the Buffalo River do not contravene any existing or proposed criteria or

standards. Based on a review of the data, no remedial action is planned
and we request the sites be reclassified to a "D" ratingrequiring no
further action.

Historical Background

On April 13, 1982 an agreement was executed between Buffalo Color

Corporation and the Commissioner's designee of the Department of
Environmental Conservation. The agreement covered a field investigation
program and remedial program, if required, for inactive wastes disposal
sites on the Buffalo Color property at 340 Elk Street, Buffalo, New York.
These sites were listed in a document titled "Hazardous Waste Disposal
sites in New York State" prepared by the New York State Department of
Environmental Conservation and the New York State Department of Health.

The sites were classified in the inventory as follows:

a) The Deepwell - Code E: "Periodic surveillance and chemical
analysis required for properly closed and maintained site".

b) Iron oxide sludge Lagoons - Code B: "Detailed chemical analysis
and for hydrogeological survey is needed if warranted by the sites
potential health and/or environmental impact”.

c) The Weathering Area - Code B: "Detailed chemical analysis and/or
hydrogeological survey is needed if warranted by the sites
potential health and/or environmental impact".

The agreement required that thirty (30) days after completion of Field
Investigation, Buffalo Color Corporation would submit a field
investigation report. The purpose of the report was to provide the data
and a comprehensive assessment of such data resulting from the field
investigation.

Site Descriptions

General

Buffalo Color Corporation was formed July 1, 1977. At that time the new
company took over the site formerly used to manufacture dyestuffs and

organic chemicals by the Allied Corporation.
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Currently, facility operations involve the organic syntheses of two
_dyestuffs, alkylanilines and five anhydrides. Approximately 70.0% of the
company's present production entails the manufacture of Indigo dye. Since @11

the take over by Buffalo Color there has been no manufacture of any dyes,
intermediates or organic chemicals that required disposal on-site.

a) The Deep Well: The Deep Well is situated on that portion of the
Property located east of South Park Avenue. It was used by Allied
for the disposal of ammonium sulfate solution resulting from the
manufacture of antioxidant-B and n-butyraldoxime, an anti-skinning
wa7 — 1965 agent for paint, from about October, 1957, until about the end of

1965, at which time the manufacturing processes generating said
wastes were relocated to another facility operated by Allied. The
sul fate solution was filtered through an activated carbon filter
system, to recover butyric acid and other organics prio~ to
disposal in the Deep Well.

b) The Lagoons: The Lagoons, of which there are two, are situated on
the northeast corner of a peninsula, which is located on that
portion of the property west of South Park Avenue. The peninsula
projects into the Buffalo River at a point approximately two miles
upstream of the confluence of the Buffalo River with the Niagara
River. A graphic description of the peninsula, including the
Lagoons and the Weathering Area, entitled Plot Plan A, is attached

, hereto and hereby made a part hereof as Appendix A. Iron oxide
(residoe sludge, a residue from the aniline manufacturing processes, was
disposed of in the Lagoons by Allied prior to 1960. From 1960
Di0Cess ) through 1975, iron oxide sludoe wastes from the manufacture of
sulphonated naphthalene, were disposed of in the Lagoons by Allied.
eeed = 19B0 - The Lagoons were used to settle out solids prior to the release of
\ the remaining liquid into the Buffalo River. A portion of the
dewatered iron oxide was then excavated and sold for iron value.

“The Weathering Area: The Weathering Area is situated on the

southern tip of the peninsula described in subparagraph (b) of this
Paragraph, and is identified on Plot Plan A. The Weathering Area
was used by Allied from the 1930's until in or about 1976 for the
storage of various metal oxide sludges, resulting from the

Foodol ovwide udoes manufacture of triphenylmethane ("TPM") dyes. Although some of
o N said sludge wastes and residue were sold for their metal content,
L 1PTS Ooges, some portion of them remain in the place of their original storage

at the Weathering Area.

Iv. Description of Program

A field investigation was developed utilizing a phased approach to develop
the required data so that a sound assessment could be made of the data and
any environmental impact determined.
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Phase 1

This phase invelved the installation of piezometers throughout the Plant D
area and suitable measuring locations on the river. The piezometers were
utilized to plot a contour map of the shape of the surface of the water
table in Plant D. The contour map developed would indicate the direction
of ground water flow beneath the iron sludge ponds and weathering area.
In addition, soil/waste samples were collected from the sludge pond and
weathering area - There were fourteen individual sampling sites selected
and continuously split-spooned sampled to ground water level. These
samples were then composited resulting in six composites representing the
plant side and river side of the site. The composites were then analyzed
for the contaminants listed in the agreement.

Phase I1I

This phase involved the installation of monitoring wells and river
sampling stations. The installation of the wells included, one upgradient
and two down gradient wells for the weathering area end the same number
for the iron sludge pond area. The river sampling points were located
upstream and downstream of the Plant D area.

Phase II1

This phase consisted of ground water river sampling and analysis. The
samples were analyzed for those parameters found in the agreement. The
sampling ‘€6 place on September 27, 1983 and on April 12 & 19, 1984. The
September sampling was during dry weather and the April sampling during
wet weather.

Detailed protocals for sample collection, compositing, handling,
laboratory analysis, quality assurance and quality control were prepared
and approved by the agency prior to the start of sampling.

Soil Samples

In December 1982, fourteen soil borings were made in the weathering area
and the two iron sludge pond sites. A series of split-spoon samples were
taken from each location for specific composites. In all 145 soil samples
were taken and physiscal descriptions and sampling levels were recorded.
A1l samples and drilling logs were examined by J. A. Gouck, Consultant to

‘Buffalo Color, Richard Hoffman of NYDEC and Ms. C. Wojtowicz of Ecology

and Environment. The purpose of the examination was to determine which
samples were to be composited. A total of six composites were prepared
and analyzed -- two from each of the three sites being investigated.
Appendix I contains the analytical report for these samples.

\\)5
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VII.

The data (Appendix 1) indicates heavy metal loadings present in the
weathering area composite. This is to be expected, since the site was
used to dewater various metal hydroxides derived from the manufacturin
processes prior to resale for recovery. It must be pointed out that the
Plant D area in the late nineteenth century was very swampy and
subsequently was used as the disposal site for fly-ash from boiler
operations. The analytical data for the iron sludge ponds also indicates
the presencé-heavy metals. Some of these could be residual impurities in
the iron oxide powder that was used in chemical processing and the excess
sent to the sludge ponds for dewatering and eventual resale for the iron
content.

The following materials showed no detectable amount in any of the 18 well
samples collected in either wet of dry weather.

- Acenaphthene Fluoranthene Benzo (a) anthracene

. Fluorene Pyrene . Benzo (b) Fluoranthene

'~ Anthracene Chrysene Benzo (k) Fluoranthene
Phenanthrene Benzo (a) Pyrene

The detected presence of these materials in the soil of Plant D was not
unexpected due to the past use of the area as a repository for fly-ash
from the burning of céal. Likewise, their detection in the river near the
railroad bridge during dry weather is relatable to the proximity of that
site to the residuals of past coke and petroleum manufacture which may be
present in the river mud. However, the absense of the materials from the
groundwater indicates that the material is fixed and is not leaching into
the groundwater. Neither the weathering area nor the iron sludge ponds
constitute any threat to the Buffalo River environment by virtue of these
materials. Therefore, they should be drcpped from further consideration.

'dero1ogy

" Prior to the monitoring well sampling on April 12 & 19, 1984, water level

readings were taken on 21 sepgrate occasions. This data was analyzed and
plotted by an Ecology and Environment hydrologist. The resultant data is
found in Appendix II. Based on this data that indicates a ground water
flow of 2.5 gpm at the iron oxide ponds and 1.4 gpm at the weathering
areay, The impact on the Buffalo River can be determined.

Analytical Data

A review of all the data listed in Table I indicates there are extremely
low concentrations of heavy metals and organic chemicals in the
groundwater going to the Buffalo River. All sampling and analytical
procedures used were approved by the Agency prior to being used in the
field or the laboratory. Appendix III includes the reports for the three
sampling events.



VIII.

Assessment

The State of New York in setting stream standards uses values based on
best water usage. Discharges to a lower stream classification shall not
cause the contravention of a higher water quality stream classification at
the confluence of both streams. The State has not officially changed any
stream standards in the last 15 years. The only numerical standards found
in the present regulation are:

Phenolic compounds - 0.00 1 mg/1 as phenol;
Cyanide - 0.1 mg/1 as CN;

Ferro Ferricyanide - 0.4 mg/1 as Fe(CN)g;s
Copper - 0.2 mg/1 as Cu;

Zinc - 0.3 mg/1 as Zn and

Cadmium - 0.3 mg/1 as Cd.

O UTH WP =

A1l other standards were a narrative or non-numerical in nature.

Early in 1978, the DEC started to prepare water quality criteria based on
numerical standards. These criteria were to be part of the required three
year review under the Clean Water Act. The proposal revised and expanded
on best usage of water under each classification in order to clarify such
usages. The rationale for setting numerical standards was developed after
reviewing fish toxicity factors, human toxicity factors, and the Federal
drinking water standards. These proposals were never completed.

The agency is presently proposing a change in water quality standards and
usages for all surface waters in the State. They have developed criteria
for about 200 toxic substances and have listed them in a division of
Waters Technical and Operational Guidance Series (TOGS-84-Water-38).
These criteria have been set by an interagency committee of aquatic
biologists, toxicologists, and engineers from the DEC and the State Dept.
of Health. The committee recommends the values that should be used as
ambient criteria. This assessment will be based on the proposed ambient
criteria for those paramenters on the 1ist and will also refer to the
"mass allocation” plan for the Niagara River being deveddped by the DEC
(Appendix IV).



The ambient water quality criteria being proposed by the Agency is that level
found in the water after discharges have had an opportunity for complete mixing
with the receiving waters. TOGS 84-W-38 listed the following metals of concern at
the site and the numerical values for ambient water quality:

Stream ‘ Plant D
Parameter Classification Toxicity Mg/1 Total Contribution
Mg/1
g/ -
Arsenic AA,A Human 057 .0005
D Aquatic 017
Chromium (Hy) AALA Human .05v .0002
D Aquatic 021
Chromium (Total) AALA Human 057 .0003
D Aquatic D5 =
Copper AALA Human 1.0 v .026
D Aquatic * 7
Lead AALA Human .05 v .001
D ) Aquatic x
Nickel AALA Human 015 ~ .001
D Aquatic * v
Zinc AAA Human 5 v .005
D Aquatic * v

*  Value depends on hardness of receiving water.

None of the total contributions of heavy metals from the Plant D site contravene
class AA, or A proposed criteria. In addition, the Niagara River load allocations
for the Buffalo River "Reach" (Appendix IV) for the metal parameters are:

Worst Case

Plant D
Parameter Allocation Lbs. Balance Lbs. Contribution Lbs.f vq
Arsenic 30.0 29.5 0.136 ’
Copper 120 43.675 6.83
Chromium 30 13 0.076
Lead 13.0 6.1 0.36
Nickel 18.0 15.4 0.33
Zinc 180.0 164.8 1.29

The loadings from the Piant D area, in a "worst case” situation have no significant
impact on the Buffalo River.



0f the three organic chemicals, other then the poly nuclear aromatics, only
Benzidine is specifically mentioned in TOGS (84-W-38) and the levels on:

Class AA,A - Human - .04 ppb
Class D - Aquatic - 0.1 ppb v

The level of benzidine found in all of the samples equates to 0.00004 mg/1 or .04
ppb.

The proposed criteria refer to unlisted organic chemicals in this manner: any
organic would have an ambient allowable level of 50 ppb and in combination with
another organics with an allowable level of 100 ppb. The combination of
1-naphthylamine and 2-4 Dinitrotoluene would total 13 ppb.

In using the proposed water quality criteria being developed by the DEC, there is
no evidence of contravention of any existing regulations or those being proposed:
Tt 75 our judgement that theré is no evidence of any adverse impact on the
Environment and the sites should bé reclassified to the "D" rating and no further
action (beyond sampling) be required or taken.




Parameters
PH, S.U.

Tot. Org. Carbon Mg/l.
Tot. Org. Halogen Mg/l.

Arsenic Mg/l
Chromium Tot Mg/l
Chromium Hex Mg/!
Copper Mg/}

Lead Mg/l

Mercury Mg/l.
Nickel Mg/1.

Zinc Mg/1l.

1-Naphthylamine ppb
2-4 Dinitrotoluene ppb
Benzidine ppb

Acenaphthylene ppb
Fluorene ppb

Anthracene ppb
Phenanthrene ppb

Fluoranthene ppb
Pyrene ppb

Chrysene ppb
Benzo(a)anthracene ppb

Benzo{a)fluoranthene ppb
Benzo(b) " ppb
Benzo(a) pyrene ppb

TABLE I

WELL NO. 6 WELL NO. 9
9/17/83 11/12/84 4/19/84 9/17/83 11/12/84 4/19/84
7.8 7.17 7.71 8.14 7.38 7.67
118 180 150 74.3 47 52
0.18 .09 .024 .28 .42 .23
0.21 .383 .62 .078 <.01 .037

-042 .093 .093 <.01 .022 .042
.007 .06 .096 .006 -007 L042
¢.005  <.05 .056 <. 05 <.05 <.05
<01 .033 .089 <.01 -045 <.022
<.0004  <.00004 0009 <.0004  <.0004  <.0004
.10 <.05 .07 <.05 <.05 <.05
<.05 .143 .251 <.05 .058 .088

<0.6 <0.6 <.6 10,5 <.06 .06

<5.0 ¢5.0 ¢5.0 <5.0 <5.0 <5.0

<1.0 <1.0 1.0 1.0 <1.0 1.0
- 1.5 1.5 - . (1.5
- <1.5 <1.5 - .5 <1.5

1.5 <1.5 <1.5 1.5 <1.5 <1.5

1.5 <1.5 1.5 1.5 <1.5 <1.5

<1.5 <1.5 1.5 <1.5 <1.5 <1.5

2.5 2.5 2.5 2.5  <2.5 2.5

2.5 2.5 2.5 2.5  <2.5 2.5

9/17/83

WELL NO.,
11/12/84 4/19/84

7.37

49,2
.042

.101
<.01
<.01
<.05
<.01

<.0004

0.64
<.05

6.01

48
.015

.017
.164
.164
.071
.682
. 0005
<.05
.291

6

.

<.0
<5.0
<1.0

6.75

47
.021

.042
.397
.319
. 589
1.08

. 0061

.143
1.34

WELL NO. 13
9/17/83 11/12/84 4/19/84
5,72 4.98 4.95
50.6 70 61

A3 0.1 .069

176 .496 .801
¢.01 .072 .071
¢.01 .105 .037
8.98 110 3.70
.0l 2.65 .331
<.0004  <.0004 .0008
4.86  3.44 1.87
17.10, 15.3 9.93
.6 7.1 3.0
582 507 6270

<1.0 <1.0 <1.0

- <1.5 <1.5

- <1.5 <1.5
L5 <L.5 <1.5
.5 <5 <1.5
1.5 <L.5 <1.5
2.5 2.5 2.5
2.5 2.5 2.5



TABLE I (cont.)

OOWN STREAM

UP STREAM

WELL NO. WELL NO. R.R. BRIDGE S. PARK BRIDGE
9/17/83 11/12/84 4/19/84 9/17/83 11/12/84 4/19/84 9/17/83 11/12/84 4/19/84 9/17/83 11/12/84 4/19/84
7.34 7.25 7.55 7.65 8.59 7.43 7.73 7.25 7.20 7.60 7.3 7.95
190 370 330 29.3 900 900 11,5 10 18 5.93 5.7 15
0.3 .22 .22 2.0 .73 .96 . 044 . 006 <.005 .05 <.005% <.005

.184 .013 1.25 .114 .102 .025 . 068 <,01 <.01 .028 .01 <. 01
<01 .128 .484 <.0l . 389 .167 .01 <.0l <.01 <.01 <.01 <.01
<.01 .18 . 207 <.01 .109 .05 <.01 <.005 <.005 <, 01 <. 005 <.005
<.05 2.9 1.25 <.05 . 387 .130 <.05 <.05 <.05 <.05 <.05 <.05
<.01 2.0 . 997 <. 01 . 266 .178 <.01 <.01 0.01 <01 <.01 . 045

<. 00004 .0024 . 0044 <.00004 .0005 <. 0004 <.0004 <.0004 <.0004 <.0004 <.0004 <0.0004

.05 .407 . 354 .072 .217 <.05 <.05 <.05 <.05 <.05 <.05
<.05 2.58 1.88 <.05 .408 .154 <.05 .074 .064 <.05 <.05 <.05
943 324 3300 3020 49600 29300 6.02 43 .~ €.06 <.6 <.b <.6
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
2,35 <1.0 <1.0 <1.0 240 144 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
- <1.5 <1.5 - .5 <1.5 - <1.5 <l.5 - <1.5 <1.5
- <1.5 <l.5 - <l.5 <1.5 - 1.5 <1.5 - <1. <1.
<1.5 <1.5 <1.5 1.5 <1.5 <1.5 3.94 <1.5 <1.5 BMOL 1.5 <1.5
<1.5 <1.5 <1.5 <1.5 <1.5 <1.5 3.81 <1.5 <1.5 BMDL <1.5 <1.5
<l.5 <1.5 <1.5 <1.5 <1.5 <1.5 4.0 <1.5 <1.5 BMDL <1.5 <1.5
<2.5 2.5 2.5 <2.5 <2.5 <2.5 6.31 <2.5 2.5 BMDL 2.5 2.5
<2.5 BMDL 2.5 2.5

7.74 <2.5 2.5
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1. Buffalo River Low Flow - 32MGD
2. 7200 GPD - ground water flow at each well

3. Use highest analytical result for each parameter at each well (4/12 & 4/19)

Description

Arsenic
Cr - Tot
Cr - Hx
Copper
Pb

Hg

N1

In

Ave. TOC

1 Naphylamine

2-4 Dinitro-
Toluene

Benzidine

ASSUMPTION: WORST CASE

Buffalo
River

Mg/1

.0005
.003
.0002
.026
.001

.001
. 005
.29
012

.001

TABLE IT

Well #12 Well #13 Well #14 Well #15 Total

Mg/l Lbs/Day Mg/1 Lbs/Day Mg/1 Lbs/Day Mg/1 Lbs /Day PPD
0.101 . 006 801 . 048 1.25 .075 .114 .007 0.136
. 397 .02 .072 . 004 . 484 .029 . 389 .023 .076
.319 .019 105 .006 2.07 .012 .109 . 007 .044

. 589 .035 110 6.6 2.9 17 . 387 .023 6.83

1.08 .065 2.65 .159 2.0 .12 . 266 .016 .36

D e L e e e e e e e e

.143 . 008 4.86 .292 .407 .02 .217 .013 .33

1.34 08 17.1 1.03 2.58 .155 .408 .024 1.29

48 2.88 60.5 3.63 297 17.82 900 54 78.33
. 0061 . 0004 .0071 . 0004 3.30 .198 49.6 2.98 3.179

- - 6.27 .376 - - - - .376
- - - - .00235 .0001 .240 .01 .0101

. 0004
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The Analytical Services Center (ASC) of Ecology and Environment,
Inc., (E & E) was centracted by Buffaio Color Corporation (3CC) to
prepare sample composites and perform chemical analysis of soil
samples obtained from borings. This report presents the results of

analysis of six soil composites.
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A series of split-spoon soil samples from the Pl:
8CC's Buffalo Plant were delivered to the ASC by BCC
14 and 22, 1982. A total of 145 soil samples were r
assigned £ & £ laboratory.numbers. Sample information and descrip-
tions can be found in Table 2-1. Chain-of-custody forms, detailing
possession of the samples, are found in Appendix A.

The samples were taken from a "weathering area" and two iron
oxide ponds. The codes in Table 2-2 were used to identify sample
locations.

A1l samples were examined at the ASC by Mr. James Gouck of BCC.
Mr. Richard Hoffman of the New York State Department of tnvironmental
Conservation (DEC), and Ms. Caryn Wojtowicz of £ & E. The purpose of
examining the samples and drilling logs was to determine which samples
were to be composited.

A total of six composites were prepared--two from each of the
three sites being investigated. Table 2-1 lists the components of
each composite. Each composite was assigned a number {1 through 6) as

designated in Table 2-3.

2-1



fable 2-1

SAMPLE  INFORMATICN
E&E Inciuded 1n
Client's Laboratory Physical Composite
ident1ification Number B2- Description Number
- X 7

WesThore deca plost sode
WP-1 Sample 1A 2576 B8luish 1
WP-1 Sample 18 25717 Hard, black 1
WP-1 Sample 2 2578 Blue to blue-green 1
WP-1 Sample 3 2579 Brown with some blue 1
WP-1 Sample 4 2580 - *
WP-1 Sample 5 2581 - *
WP-1 Sample 6 2582 - *
WP-2 Sample 1A 2589 Cark purple, gelatinous i
WP-2 Sample 18 2590 Dry, dark purple, some

brown granuies 1
WP-2 Sample 2 2591 Brown/black, oily 1
WP-2 Sample 3 2592 | Brown wood, chip-like 1
WP-2 Sample 4 2593 Light brown sandy clay 1
WP-2 Sample 5 2594 - *
WP-2 Sample 6 2595 - *
WP-3 Sample 14 2583 Purple cinders *
WP-3 Sample 1B 2584 Sandy color and texture 1
WP-3 Sample 2 2585 Sandy color and texture 1
WP-3 Sample 4 2586 Clay 1
WP-3 Sample 5 2587 - *
#P-2 Sample 6 2588 ; - *
.__V:_,T:,..:(u,:,‘ SR P e
WR-1 Sample 1 2552 - 2
WR-1 Sample 2 2553 - 2
WR-1 Sample 3 2554 - 2
WR-1 Sample 4 2570 - *
WR-1 Sample 5 2571 - *
WR-1 Sample 6 2572 - *
WR-2 Sample 1 2555 Reddish chunks 2
WR-2 Sample 2 2556 Mottled, rusty 2
#R-2 Sample 3 2557 Reddish-brown chunks 2
WR-2 Sample & 2558 Clay-like 2
WR-2 Sample 5 2573 - *
WR-2 Sample & 2574 - *
wR-2 Sample 7 2575 - *
WR-3 Sample 1A 2559 Purple, greasy 2
WR-3 Sample 1B 2560 Reddish-brown cinders 2
WR-3 Sample 2 2561 Reddish brown gravel 2
#WR-3 Sample 3 2562 Store, clay, pink tinge 2

2-2



fapia 2-1 {Cont.)

Lod.o

Client's Laboratory Physical ’.'f;moun:ha;
icent1ficat:on Mumber 82~ Description Number
WR-3 Sample &4 2596 - 3 *
WR-3 Sample 5 2597 Coarse «
WR-3 Sample 6 2598 Sandy, silt .

Lol o0 fleat Sde w7l
1?1 Sample 1 2572 - *
1P1 Sample 2 2573 ~ >
1P1  Sample 3 2574 - =
1P1 Sample ¢ 2575 - .
1P1  Sample 5 2576 " Sand and gravel *
1P1 Sample 6 2577 Light, sandy, porous -
1?1 Sample 7 2578 Light, sandy, porous *
1P1 Sample 8 2579 Reddish black gravel v
1P1  Sample 9 2580 Clay-lixe
1P1 Sample 10 2581 Clay-like *
1P1  Sample 11 2582° Clay-like «
1P1  Sample 12 2583 Gray clay, some sand 5
1P1  Sample 13 2584 Reddish clay 5
1P1  Sample 14 2585 - *
1P1 Semple 15 2586 . - *

Logwoon boprgtsde #0002 A
12 Sample 1 2853 - *
1P2  Sample 2 2854 - *
1P2  Sample 3 2855 - *
1P2  Sample & 2856 Fine, black, dry gravel &
1P2 Sample 5 2857 Light, sandy, porcus *
1P2  Sample § 2858 Light, sandy, porous *
1P2  Sample 7 2859 Reddish brown, chunky, some 6
wood
1P2 Sample 8 2860 tight, sandy, porous *
1P2  Sample 9 2861 - *
1P2  Sample 10 2862 - *
1P2  Sample 11 2863 - *
1P2  Sample 12 2864 - . 5
1P2  Sample 13 2865 Gray, gravelly clay 5
1 [ j e
1R1 Sample 1 2866 - *
1R1  Sample 2 2867 Black gravel with sheen 6
1RV Sample 3 2868 - *
- iR1  Sample 4 2869 - *
iR1 Sample o 2870 8lack chunks, reddish brown 6
coating

1R1T Sample 6 2871 Black so1l, stones, brick 6
1R1  Sample 7 2872 - *
1R1 Sample 8 2873 - .
1R1  Sample 9 2874 Wet so1l, brownish-black 6
1R1  Sample 10 2875 -

iR1  Sample 11 2876 - *
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Table 2-1 i{Cont.)

o e . I

[ incicded 10
Client's Laboratory Phvsical Compisite
ident if1caton Number 82— Cescript ton Nomber

tR1  Sample 12 2877 Wet black clav, some brown 5
malterial i
1R1 Sample 13 2878 Sandy, wet, black clay 5
1R1  Sample 14 2B79 - *
SR B (PO PR S .
1R2  Sample 1 2824 - *
1R2 Sample 2 2825 - *
{R2 Sample 3 2826 Wet, black, oily +
1R2  Sample & 2827 - - *
1RZ  Sample 5 2828 - *
1R2  Sample 6 2829 - *
1R2  Sample 7 2830 - -
1RZ Sample 8 2831 Thick, black, wet clay 6
iR2  Sample © 2832 - .
1R2  Sample 10 2833 . Black chunk )
1R2 Sample 11 2834 - *
1R2  Sample 12 2835 Black clay 5
1R2  Sample 13A 2836 - 5
1R2  Semple 138 2837 - 5
1R2 Sample 14 2838 - *
1R2  Sample 148 2839 - *
1R2 Sample 15 2840 - .
iR2  Sample 16 2841 - . *
Lavean 2 Pl Sde Gt
2P1 Sample 1 2638 - .
2P1  Sample 2 2639 - *
2P1  Sample 3 2640 - *
2P1  Sample 4 2641 - *
2P1  Sample 5 2642 - *
2P1  Sample 6 2643 - 4
2P1  Sample 7 2644 - 3
2P1  Sample & 2645 - 3
2P1  Sample 9 2646 Dark sand 3
2P1  Sample 10 . 2647 ‘ Dark sand 3
2P2  Sample 1 2648 - 4
2P2  Sample 2 2649 4 - *
2P2 Sample 3 2650 - 4
2P2 Sample 4 2651 - *
2P2 Sample 5 2652 - 4
2P2  Sample 6 2653 - +
2P2  Sample 7 2654 - a
2P2  Sample 8 2655 - 3
2P2  Sample 9 2656 - 3
2P2  Sample 10 2657 - 3
2P2  Sample 11 2658 - *
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Table 2-1 {Cont.:

& B inciuded 1n
Client's Laboratory Phvsical Composaite
[dent1fication Number 82- Pescription Number
LJ;A._ , ’l« } £ i
2R1 Sample 1 2610 Black clay .
2R1  Sample 2 2611 Black, viscous, wet clay *
2R1  Sample 3 2612 Black, viscous, wet clay *
2R1 Sample 4 2613 Black, viscous, very wet clay N
2R1  Sample S5 2614 B8lack, viscous, very wet clay .
2R1  Sample 6 2615 8lack, greasy, mud-like *
2R1 Sample 7A 2616 - *
2R1  Sample 78 2617 . - *
2R1  Sample 8 2618 - 4
2R1 Sample 9 2519 - 3
2R1  Sample 10 2620 Chunky, wet, black *
2R1T  Sample 11 2621 Brownish-red, greasy, mnud-like 3
2R1  Sample 12 2622 8rownish-red, greasy, mud-like 3
2R1  Sample 13 2623 Brownish-red, greasy, mud-like 3
281 Sample 14 2624 ’ Clay gravel, deep red color 3
2R1  Sample 15 2625 Clay -
2R2  Sample 1 2626 - *
2R2 Sample 2 2627 - 4
2R2 Sample 3 2628 - *
2R2 Sample & 2629 - *
2R2 Sample 5 2530 - 3
2R2 Sample 6 2631 - 3
2R2  Sample 7 2632 Mottled, granular, golidish color 3
2R2 Sample 8 2633 Black, thick, mud-like 3
2R2  Sample 9 2634 Black, thick, mud-like 3
2R2 Sample 10 2635 Clay *
2R2  Sample 11 2636 Clay *

*DEC and BCC agreed that these samples would not be included in sample
composites.
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Table 2-2

SAMPLE LOCATION COCES

Code

Sample Location

WP

Weathering Area, Plant Side

Weathering Area, River Side

#1 Iron Oxide Pond, Plant Side,
#1 Ilron Oxide Pond, Plant Side,
#3 Iron Oxide Pond, River Side,
#1 Iron Oxide Pond, River Side,
#2 Iron Oxide Pond, Plant Side,
#2 Iron Oxide Pond, Plant Side,
#2 Iron Oxide Pond, River Side,

#2 Iron Oxide Pond, River Side,

Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Boremole

Borehole
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Table 2-3

COMPOSITE SAMPLE IDENTIFICATION

Composite

Number Designation
1 ) Weathering Area, Plant Side
2 Weathering Area, River Side
3 #2 Iron Oxide Pond, Water Table and Below
4 #2 Iron Oxide Pond, Above Water Table
5 #1 Iron Oxide Pond, Water Table and Below
[3 #1 Iron Oxide Pond, Above Water Table
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3. METHCDS OF ANALYSIS

3.1 COMPOSITING PROCEDURE

The following procedure was used to prepare sample composites for
analysis. A1l composites were split with DEC. Each containerized
split-spoon soil sample used in a composite was sieved through an
eight-mesh screen to remove stones and debris. Screening was accom-
plished using a Teflon® scraper to force material through the screen.
This screening insured that sample weight was not distorted by stones
and debris with respect to any compound that was present. The
screened sample was weighed and returned to its original container for
storage until all soil samples were screened.

A portion of each screened sample was then weighed to provide
equal portions for the homogenization step. The weighed portions were
thoroughly mixed in pre-cleaned, 16-ounce sample bottles using a
spatula. A homogeneous mixture was attained by stirring the sample at
least 10 to 15 times. The mixed sample was then placed on a Teflon®
sheet and shaped into a rectangular form of even thickness. The rec-
tangle was quartered with two diagonal quarters used for the ASC com-
posite and two alternate quarters used for the DEC composite. The
composites for DEC were placed in pre-cleaned containers, sealed, and
subsequently picked up by Mr. Hoffman for delivery to a laboratory
under contract to DEC.

The stainless steel spatulas, screens, and pans were washed with
laboratory grade detergent; rinsed three times with tap water; rinsed
with pesticide-grade acetone; and then rinsed with an ASTM Type I
water. The equipment was dryed in an oven at 105 C for 15 minutes.
Only the equipment that had come to room temperature was used for

screening and mixing.
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3.2 ANALYTICAL PROCEZDURES
In an agreement dated April 12, 1232, DEC's Hazardous Waste
Compliance Team and 8cC compiled a iist of chemicals of concern for
this project. £ & E proposed certain analytical methods to be usad
detect those chemicals. The methods were subsequently agreed to by

DEC and are listed in Tables 3-1, 3-2, and 3-3.

cr
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USED FNR ORGANIC ANALYSES
CEXTRACTION THOD 8.856:
Compound Method
No. ¥
Volatiles** 8.01
1,1,2-Trichlocoethy lene 8.01
“onochlarbenzene 3.01
o-Dichlorobenzene 3.m
m-Dichlorobenzene 3.0
p-Dichlorobenzene ’ 2,01
Extractables
Total polychlorinated biphenyls {PC2s!} 8.038
Polynuc lear aromatic screen 8.25
1-Napthy lamine 8.25
1,2,4-Trichlorobenzehe 8.25
1,2,4,5-Tetrachlorobenzene 8.25
2-Chlorophenol B.25
p-Chlorophenol 8.2
2,4-Dichlarophenol 8.25
2,4,5-Trichlorophenol 8.25
2,4-Dinitrotoluene 8.25
Benzyl chioride §.25
Benzidine 8.25
m-Toluenediamine 8.25
2,4-Dinitrophenol 8.25
p-Nitroaniline 8.25
Toluene dilsocyanate 3.25
1,2—Dinitrobenzene 8.25
m-Dinitrobenzene : 8.25
p-Dinitrobenzene 8.25

*United States Envirommental Protection Agency {(EPA), 1980, Test
Methods for Evaluating Solid Waste, SW-846, Washington, D.C.

**No extraction.
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i

ANALYTICAL METHODS USED
FOR MOTAL ANALYSES

Metal Met hod
No.*

Arsenic 206.2

Chromium, total 218.2

Chromium, hexavalenbt**

Copper . 220.2
Lead 239.2
Mercury 245.5
Nickel | 249.2
Zinc 289.1

*EPA, March 1979, Methods for Chemical
Analysis of Water and Wastes, EPA-600/
4-79-U20, Washington, D.C.

**Hexavalent chromium was extracted
according to Method 3060 and analyzed
according to Method 7195 in £PA, 1980,
Test Methads for Evaluating Solid Waste,
S¥-846, Wasnington, D.T.
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Table 3-3

ANALYTICAL M THODS
USED FOR
MISCELLANEOUS ANALYSES

Parameter Method
N Mo.*
pH 423

*American Public Health
Associaticn, American
Water Works Association,
and Water Pollution Con-
trol Federation, 1980,
Standard Methods far the
Examination of Water and
Hastewater., 15th editien,
Washington, D.C.




4, QUALITY ASSURANCE/QUALITY CONTROL

4.1 QUALITY ASSURANCE

A1l phases of this study, including the final report, have been
independently audited by £ & E's internal quality assurance group.
A1l data and the contents of the report have been accepted by the

group and authorized for release.

4.2 QUALITY CONTROL

A1l glassware used was washed with soap and rinsed with deionized
water. The glassware used for organics analysis was rinsed again with
acetone and hexane and dried in an oven. Thegg]assware used for
metals was rinsed with nitric acid, followed by deionized water, and
dried in an oven.

A1l solvents were pesticide-grade and were submitted to extrac-
tion and concentration procedures similar to those used for actual
samples.

Low working-level standards are prepared fresh daily from stock
standards. The stock standards are prepared fresh monthly from pure
analytical standards.

Consistent with the quality control program, sample blanks were
analyzed to determine whether any interferences were present that may
have been contributed by the solvents, the glassware, or the procedure
itself. No interferences were detected.
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~

The accuracy of the analytical method is determined by the use of
spiked samples* ana is calculated as the percent recovery. Spikes of
varying amounts were analyzed to further ensure the accuracy of thz

'

method. The percent recovery for the spiked samples is given in

U

ab |l
4-1. A1l percent recoveries were within acceptabie limits.

To further ensure the accuracy of the analyses for the various
parameters tested, EPA quality assurance materials were analyzed along
with the samples. The results of those analyses are presented in
Table 4-2. A1l results were within acceptable limits.

The precision of the analytical method is determined by the
analyses of replicate samples within the appropriate concentration
ranges. Results of the replicate analyses appear in Table 4-3. An

acceptable level of precision was obtained for all replicates.

*Spiked samples are those that have a known quantity of chemical added
and are used to estimate accuracy through percent recovery.
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JUALLTY CONTROL

Original Amount Amount
Value Added Determined
£ &E Percent
Compound/Element Composite No. mg/kg Recovery
2,4-Dichlorophenol & <2.4 36.93 26.89 72.8
Benzidine & <1.0 25.9 18.0 66.9
p-Nitroaniline 1 <0.8 20.0 13.1 65.5
1-Naphthy lamine 1 <0.2 25.0 21.1 84.4
Toluene diisocyanate 6 <0.7 11.3 10.49 5.1
Trichlcroethylene 1 <1.0 3.6 3.2 89.9
Chlorobenzene 1 <0.1 2.4 1.2 79.2
1,2~-Dichlorobenzene 1 <0.1 7.8 1.5 83.3
1,3-D1chlorobenzene 1 <0.1 1.6 1.4 87.5
1,4-Dichlorobenzene 1 <0.1 2.2 1.8 81.8
Aroclor 1260 & <0.2 12.2 11.3 92.6
Arsenic 6 63.5 24.9 85.6 88.3
Chromium, total 6 B25 500 1,320 g9
Chromium, hexavalent 1 0.567 2.00 2.50 26.7
Copper 3 2,480 4,990 7,360 97.8
Lead 4 746 9%4 1,840 110
Mercury 4 11.3 4.80 16.3 104.8
Nickel 2 103 99.6 217 114.5
Zinc 2 795 4,980 6,070 108

Note: All spike results fall within the 95% confidence limits of our control charts.

< = None detected at stated detection limit.
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fable

4.2

QUALITY CONTROL FOR ACCURACY: -

PERCENT DIFFERENCE--EPA QUALLTY ASSURANCE MATERIALS

Concentrat ions in ug/L

Percent
Element Known Determined Difference
Arsenic 40 41,7 L3
Chromium 0.25 1.252 0.3
Copper 0.35 0.344 1.7
Lead 0.400 0.38z 4.5
Zine 0.400 0.211 2.8

Note: These results are within the 95% confidence interval for these

parameters.
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Tah = 4-3

QUALTIY CONTROUL FOR PRECISION:
RESULTS OF HEPLICATE ANALYSES

£&E Original Replicate ~ Relat ive
Composite Analvsis Analysis Percent
Compound/E lement No. {mg/kg) (mg/kg} Dif ference

A 8 (RPD) *
Arsenic 1 108 97.0 10.73
Chromium, total 1 758 838 5.01
Chromium, hexavalent 5 <0.5 <0.5 0
Copper 1 5,610 7,430 13.96
Copper & 410 397 1.61
Lead 1 57,6060 47,000 10.31
Mercury 5 0.744 0.738 0.40
Nickel 1 50.9 7.9 5.43
Zinc 1 2,130 - 1,800 8.40
Benzidine 6 <1.0 <1.0 J
p-Nitroaniline 6 <0.8 <0.8 0
1,2,4-Trichlorobenzene [ <1.0 <1.0 0
2-Chlorophenol 6 <2.4 2.4 0
2,4-Dichlorophenol 6 <2.4 <2.4 6]
Trichloroethylene 6 <1.0 <1.0 0
Chlorobenzene 6 <3.1 <0.1 a
1,2-Dichlorobenzene 6 <0.1 <0.1 0
1,3-Dichlorobenzene 6 <0.1 <0.1 0
1,4-Dichlorobenzene 6 <0.1 s <Q0.1 3]
Aroclor 1221 3 <0.5 <0.5 0
Aroclor 1232 3 <0.2 <0.2 g
Aroclor 1016 3 <0.2 <0.2 8]
Aroclor 1242 3 <0.2 <0.2 0
Aroclor 1248 3 <0.2 <0.2 0
Aroclor 1254 3 <0.2 <0.2 o]
Aroclor 1260 3 <0.2 <0.2 0

Note: These results fall within the 95% confidence limits of our control
charts.

< =z None detected at stated detection limit.

(a-8]
_*RPD = K +8/2 x 100
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The results of the analyses are presented in Tables 5-1 through

5-4. Values are reported in mg/kg dry weight of the soil composites.



fable 5-1

RESULTS OF GHEMITAL ANALYSES OF SDIL
COMPOSITES FOR METALS* AND pH

£ & £ Composite Number

Element 1 2 3 4 S
(mg/kg dry weight)

O

Arsenic 108 1,870 694 84.8 42.8 63.5
Chromium, total 758- 1,050 55.8 715 5.3 825
Chromium, hexavalent 0.567 3.16 2.76 <83.5 <0.5 <0.5
Copper 5,610 6,200 2,480 1,320 1,830 410
Lead 57,500 26,200 923 746 262 116
Mercury 138 39.8 1.17 11.3 7.40 0.744
Nickel 60.9 103 60.9 167 49.9 187
Zinc 2,130 795 4,400 3,030 4,070 474
pH, S.U 8.7 5.6 7.4 | 7.1 8.0 7.6
*All metals are "Total" 1\ L_ L"g oon 2 Lag con }

| - Vweidbiong Arcal below sboe belon obove

N o1 SJH W T w.T. vl . wT.

]

A X ‘WCJ‘*LQ/.n:j MNrea

Qty(_/ S.Jb
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Table 5-2

RESILTS UF CHEMICAL ANALYSES OF SOiIL

COMPOSITES FUR EXTRACTASBLE OR

its

£ & £ Composite Number
B

Compound 1 2 4 S 3

{mg/kg dry weight; _
1-Napthy lamine <0.2 0.2 <K0.2 57.3  <0.2 23.1
1,2,4-Trichlaorobenzene <1.0 <1.0 <1.0 <;.O <1.0 <1.0
1,2,4,5-Trichlorobenzene <1.0 <i1.00 <1.0 <1.0 <t1.0 1.0
2-Chlorophenol 2.4 2.4 2.4 <2.4 {2.4 {2.4
p-Chlorophenol <2.4 {2.4 2.4 <2.4 2.4 2.4
2,4-Dichlorophenol <2.4 2.4 <2.4 2.4 {2.4 2.4
2,4,5~Trichlorophenol <1.2 <1.20 <1.2 <i.2 <1.2 <1.2
2,4-Dinitrotoluene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzyl Chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzidine <1.0 <1.0 1751/, <1.0 4.52 7 <1.0
m-Toluenediamine <0.8 <0.8 <O.éy <0.8 <0.8 <0.8
2,4-Dinitrophenol <2.5  £2.5 2.5 <2.5 <2.5 {2.5
p-Nitroaniline <0.8 <0.8 <O0.8 <0.8 <0.8 <0.8
Toluene diisocyanate <0.7 <0.7 <0.7 0.7 <0.7 <0.7
1,2-Dinitrobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
m-Dinitrobenzene <1.0 <t1.0 <1.0 <1.0  <1.0 <1.0
p-Dinitrobenzene <1.6 <1.0 <1.0 <1.0 <1.0 <1.0
Aroclor 1221 <0.5 <K0.5 <0.5 <0.5 <0.5 <0.5
Atoclor 1232 <8.2 0.2 <0.2 <0.2 <0.z2 0.2
Aroclor 1016 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Aroclor 1242 <0.2 <K0.2 <0.z2 <0.2 <0.2 <0.2
Aroclar 1248 <0.2 <0.2 <K0.2 <0.2 <0.2 <0.2
Aroclor 1254 <0.2 <£0.2 <0.2 <0.2 <0.2 0.2
Aroclor 1260 <0.2 <0.2 <0.2 <0.2  <0.2 <0.2
{ = None detected at stated detection limits.
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Maea T
=Hueld o

£ & £ Composite Number

Compound 1 2 3 4 5 )
img/kg dry weight)
Acenaphthylene 8.3 <0.3 <8.3 <0.3 <0.3 8.3
Acenaphthene 1.20 1.07 <0.6 <0.56 £0.5 0.6
Naphthalene 1.35 <1.0 1.0 1. <rod DL
Fluorene 1.08 1.87 05.39 0.7 NI .58
Anthracene V) 0.89 3.52 1.32 J.53 .22
Phenanthrene « * * * - <
Fluoranthene 10.21 1.87 0.68 1.83 0.32 0.50
Pyrene 6.73 1.21 0.56 1.45 0.28 0.41
Chrysene 4.63 ‘0.87 0.42 1.22 n.29 0.17
Benzo(a)anthracene ** *x e e €= o
Benzo(b)fluoranthene 7.94 1.78 0.59 3.60 <8.2 1.90
Benzo(k)fluoranthene ex A e . exe cxx e
Benzo(a)pyrene x exx P P e .
Indena(1,2,3-cd)pyrene <1.9 <1.0 <1.0 <1.0 <1.0 <1.0
Dibenzo(a,h)anthracene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(ghi)perylene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

{ = None detected at stated detection limit.

*Anthracene and phenanthrene are an isomeric pair which cannot be separated under
these chromatographic conditions. Values are based on calculations using
anthracene as a standard.

**Chrysene and benzo(a)anthracene are an isomeric pair. Values are based on
calculations using chrysene as a standard.

s**Benzo(b)fluoranthene, benzo(k)fluoranthene, and benzo(a)pyrene are an isomeric
group. Values are based on calculations using benzo(b)fluoranthene as s
standard.
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RESULTS UF CHEMICAL ANALYSE
MPOSITES FUOR YOLATILE

~ey
il

Table S5-4

SES UF
ORGAN L

I

oL

£ & £ Composite Number

2

Compound 1 2 3 4 S

{ng, kg dry weight}
Trichloroethylene 1.0 1.0 <1.0 <1.0  <1.0 <1.0
Chlorobenzene <0.1 <0.1 <0.1 <0.1 <01 <0.1
1,2-Dichlorobenzene <B.1 - 0.1 <0.1 <G.1 <0.1 <0.1
1,3-Dichlcrobenzene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1,4-Dichlorobenzens | <0.1 <0.1 <0.1 <0.1 {0.1 <0.1

< = None detected at stated detection limits.
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BUFFALO COLOR REPORT REVIEW

REVIEWERS:

Jack Krajewski - DEE, Buffalo Field Unit

Robert Leary - DEE, Buffalo Field Unit

Vance Bryant - DEE, Albany Core Unit

Dick Hoffman - DEE, Albany Field Unit

Ed Horn -~ DEC, Fish & Wildlife ~ Declined to review

Ed Kuzia - DEC, Water

Kevin Walter - DEE, Albany Core - will comment on 10/23/84
Aamerd Toimer o LoRur 00,

¥

SRR .

COMMENTS
In general the review has generated two types of comments; those
criticizing the quality_of .the report and those criticizing the conclusions.
Buffalo Color has concluded the following:
1. Groundwater flow from the lagoons and weathering
area is minimal
2. Chemical contribution to the Buffalo River from the
sites is negl%%ible _
3. Contributions {chemical) to the Niagara River Load
allocations are insignificant
4. The lagoons and weathering area should be re~classified
to a D~rating - no further action required
The comments regarding these conclusions are listed below:
1. Minimal groundwater flow:
The worst case evaluation presented by Buffalo Color is for a groundwater
flow rate of 5gpm through the waste areas. This translates to 300 gallons

per hour. The company considers this a negligible discharge level. 1In

view of the contaminants it contains this amount is not negligible.

a) The 5gpm figure used by Buffalo Color is unsubstantiated
in the report. The closest figures to the 5gpm rate are
found in the 3/26/84 water balance flow rate estimate - they

add up to 5.6gpm.



b)

c)

d)

The figures in the Hydrology section of the report
are listed as 2.5 and l.4gpm.
The flow rate calculations were done for the high and

low precipitation periods rather than the high and low

groundwater periods.

Little or no data was provided to support the interpretations

presented by the company. Water level data was incomplete
and significant errors were found in the data that was
submitted. The number of water levé% reading events was
inaccurate and aﬁbiguous. The ability to check their
calculations was greatly impaired because of lack of data.
No geologic data interpretation or evaluation was provided
in the report. This information is critical to the proper
calculation of flow rates.
Two methods were used to determine flow rates through the
waste areas. Both methods have questionable portions or
errors.

Flow net method

1) Estimates for permeability (10 gal/day/ftz) and

aquifer thickness (50 ft) are unsubstantiated

and ignore the geologic data obtained in the field

investigation. These two factors are critical in this

method.
2) Effect of storm drains on water levels at well #6

‘were not considered or explained.




3) Effect of railroad embankment on groundwater divide is
considered negligible. Therefore flow nets should be
larger at the sludge ponds.

4) The permeability of the waste material is significantly
different than the native soils.

5) Matééatical errors were found in the calculations.

Water balance method

1) Lake evaporation used in the report does not
correlate with runoff and evapotranspiration.

2) The calculations of the areas for recharge of the
waste sites are underestimated.

3) Runoff may be significant in the waste site areas,
but there are no storm sewers and the sludge ponds
have depressions in the center which will increase
recharge.

4) Weather data used is not the most recent. 1981 data
indicates an inch more precipitation.

f) The consultant, Ecology & Environment, who did the groundwater ka‘“&e
calculations, indicates there are insufficient monitoring points
to define groundwater contours. The author of the consultant
report was not indicated.

g) Site map referenced in report was not included

2. Chemical contribution from sites:

Buffalo Color ignores groundwater standards and guidelines in their
assessment and only mentions SPDES guidelines, but does not list them.
They base their argument on Class D stream standards and Niagara River
load allocations. The Niagara River load allocations will be addressed

in section 3.
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Introduction

Buffalo Color Corporation, Buffalo, New York, has directed Ecology and
Environment, Inc., (E & E) to review hydrologic data obtained from part
of their plant site at Elk Street, Buffalo. Two areas of the plant are
involved, the so called "weathering area" where metal oxides were for-
merly stored on the surface for resale, and sludge ponds one and two,
where iron wastes were dewatered for resale (Fig. 1). Both areas are
immediately adjacent to the Buffalo River, and the company has had
groundwater monitoring wells installed around them to determine water
table elevations and to sample groundwater quality. The area has low
slopes, is entirely composed of artificial fill and has little vege-
tation cover. There is no artificial drainage in the area of concern.

E & E adopted two approaches to estimate rates of discharge from ground-
water through the two areas thought to be contaminated by past plant
practices. The first approach used was to draw estimated groundwater
contours and flow lines to define the area draining through each site.
From the estimated nydraulic gradient and the estimated transmissivity
of the subsurface materials, it is possible to derive a rate of flow
through each site. Conservation estimates were used which tend, if
anything, to overestimate rates of discharge. The second approach was
to estimate where the groundwater divides were to determine how great

a recharge area upgradient of the sites might be discharging through
them and then to make a conservative estimate of the maximum flow rates
from the water balance of the area. The estimated annual water balance,
ignoring runoff and transpiration, is 35" of precipitation and 26-28"

of lake evaporation, leaving, at most, 9" of infiltration (NOAA, 1963).
For monthly calculations, we used 50% infiltration for March and 25%
infiltration for June.

Although there are insufficient measurement points to satisfactorily
define the groundwater contours in the entire area, the railroad em-
bankment to the east must create at least a slight groundwater mound
under it, and preclude entry of groundwater from the east, where exist-
ing storm drains will also direct both surface and groundwater flow away
from the disposal sites.



Analysis of Available Data

The rate of flow of groundwater passing through a section of an aquifer may
be calculated by a modified form of the Darcy equation:

} (1)
¢ = T (Walton, 1970)
Where Q = rate of flow of water through cross section of aquifer, in gpd,
T = coefficient of transmissivity, in gpd/ft,
I = hydraulic gradient, in ft/mile,
L = mean width of cross section of aquifer, in miles.

The value of transmissivity was estimated to be roughly 500 gallons per day per
foot based upon an.estimated aquifer thickness of 50 feet and a permeabjlity of
10 gallons per day per foot squared. The mean width of cross section of the
aquifer was measured off the water table contour maps. The hydraulic gradient
is defined by the formula: '

1 = c; (2)
wa ‘
Where I = hydraulic gradient, in ft/mile,
c; = contour interval of water table map, in feet,

W, = A', where A' is the area between two limiting flow lines
L and water table contours between the two Timiting -

flow lines, in miles.

The rate of groundwater flow into the Buffalo River was estimated at the
“weathering area" and the number one and two sludge ponds for June 8, 1982, and
March 26, 1984. These dates were chosen in order to provide calculations of
groundwater flow under extremes of precipitation. The month of June experiences
the least amount of rainfall during the year, while March experiences the
greatest for those months with recorded water table data (Table 1).



TABLE 1
MEAN PRECIPITATION IN BUFFALO, NEW YORK 1

PRECIPITATION WATER LEVEL

MONTH (inches) MEASUREMENTS?
January 2.84 0
February 2.72 0
March 3.24 5
April 3.01 10

May 2.95 6

June 2.54 33

July 2.57 1
August 3.05 0
September 3.13 0
October 3.00 0
November . 3.60 0
December. 3.00 0

1 - Precipitation measurements were taken at Greater Buffalo
International Airport.

2 - Number of monitoring well water Tevel measurements performed
between the dates June 1, 1982 and April 24, 1984, as provided
to Ecology and Environment, Inc.

From Climates of the States, Volume 1: Eastern States, Water
Information Center, Inc., 1974.



June 8, 1982 analysis

Weathering Afea

1.04 X 10-3 square miles (shaded area A on Figure 3),

Al =

L =0.0341 miles, _

ci = 0.3 feet (elevations 573.7 - 573.4 feet a.m.s.1.),

1 = 0.3 feet e = .
T.04 X 10-3 milesc8/0.0341 miles 9.84 ft/mile,

T = 500 gallons per day per foot,

Qn = 500 gpd/ft X 9.8 ft/mi X 0.0341 miles,

168 gpd or 0.117 gallons per minute.

Sludge Pond One and Two Area

A' = 5.25 X 103 square miles (shaded area B on Figure 3),
L = 0.0921 miles, ° .
c; = 0.5 feet (elevations 573.9-573.4 feet a.m.s.1.),
I = 0.5 feet B .

5.25 X 10-3 miles 2/0.0920 miTes ~ o-/7 ft/miles,
Qn = 500 gpd/ft X 8.77 ft/mile X 0.0921 mi]és,

404 gpd or 0.281 gallons per minute,

These analysis are sensitive to the assumptions made as to what value of T
should be used.



March 26, 1984 analysis

Weathering Area

A!
L
¢i

I

Qn

L]

1.17 X 10-3 square miles (shaded area A on Figure 2),
0.0567 miles,
0.2 feet (elevations 573.8 - 573.6 feet a.m.s.1.),

0.2 feet N .
1.168 X 10-3 miles</0.0567 miles = 9.71 feet/mile,

500 gpd/ft X 9.71 feet/mile X 0.0567 miles,
0.121 gallons per minute.

Sludge Pond One and Two Area

Pond One

Pond

A!
L
i

I

Qn

On

3.26 X 10-4 square miles (shaded area B on Figure 2),
0.0266 miles, ‘
0.1 feet (elevations 574.2 - 574.1 feet a.m.s.1.),

0.1 feet .
3.26 X 10-94 miles</0.0266 miles = 8.16 feet/mile,

500 gpd/ft X 16.3 feet/mile x 0.0266 miles,
217 gpd or 0.151 gallons per minute.

8.91 X 10-4 square miles (shaded area C on Figure 2),
0.0266 miles,
0.5 feet (elevations 574.6 - 574.1 feet a.m.s.1.),

0.5 feet
8.9 X 10-% m11es4/0.0266 miles = 14.9 feet/mile,

500 gpd/feet X 14.9 feet/mile X 0.0266 miles,
199 gallons per day or 0.138 gallons per minute.
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An alternate method relies on the mass balance of the aquifer in regards
to area, rainfall and evaporation. The rate of flow of groundwater into the
Buffalo River, ignoring runoff, should follow the following equation:

(3)
Q = (P—ET)‘X A
Where Q = recharge to the Buffalo River,
P = precipitation in feet,

ET = evapotranspiration 1in feet,
A = area of groundwater water shed,

The area from monitoring well 9 to the southeastern edge of the weathering zone
and between the flow lines tangent to the weathering zone is roughly 41,700 feet.

The mean precipitation for June is 2.54 in or 0.212 feet (Table 1). Loss
by evapotranspiration can only be estimated. A figure of 25% of the precipitation
will be used as a conservative estimate.

(0.212 feet - 0.159 feet) X 41,700 feet?,
2210 ft3,

16,500 gallions during the month of June,
or 0.370 gaillons per minute.

O
it

]

i

The rate of groundwater flow into the Buffalo River from the area of the sludge
ponds can only be estimated from general considerations of the limits from which
groundwater is likely to drain, since the monitoring well data is too sparse.

As an outside estimate an area of five acres could drain to the river through
the sludge pond area. This would result in a discharge of two gallons per

minute in June.



-

The-mass balance approach may be applied to the March 26, 1984 data set for
calculation of flow rates in the weathering area. By equation 3,

Q = (0.270 feet - 0.135 feet) X 44,100 feet?,
= 5950 feet3,

or 44,500 gallons during the month of March,
or 1 gallon per minute.

The portion of the groundwater watershed upgradient of the two sludge
ponds was estimated to be 201600 square feet. Applying equation 3,

Q = (0.270 feet - 0.135 feet) X 201,600 feet?Z,
= 27.216 feet3,

or 203,600 gallons during the month of March,
or 4.56 gallons per minute,

Again it should be emphasized that these figures do not take runoff into
account. As much of the area is buildings and paved areas, this could lead
to a very significant reduction in these figures. For example, a ground water
model of part of the City of Niagara Falls uses a figure of 7" per year for
recharge to undeveloped areas, and only 3" per year for developed areas.



Summary

The highest flow rates through the ponds and weathering zone occurs
during months of greatest precipitation. The March 26, 1984 analysis should
yield typical flow rates for those months with high precipitation. A flow rate
of 0.121 gallons per minute was calculated for sludge ponds one and two respec-
tively using a flow net analysis. The results of the mass balance analysis
yielded figures roughly an order of magnitude higher. These higher figures
could be thought of as the worst case situation for calculations of discharge
to the Buffalo River. |
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INTRODUCTION

Buffalo Color Corporation contracted with Ecology and Environment,
Inc. (E & E) for the collection and analysis of a series of ground-

water samples from their Buffalo plant site.



SAMPLES

Water samples were collected from six monitoring wells on the
Buffalo Color Corporation p}operties and two from the River,
one upstream and one downstream of the plant, by Ecology and
Environment (E & E) field personnel, Glenn Millner and Nancy

Aungst.

The samples were collected in pre-cleaned bottles prepared at
E & E's Analytical Services Center (ASC). The samples were
collected and delivered to the Analytical Services Center on

September 27, 1983, by Nancy Aungst.

Chain of Custody recorQs were maintained at all times.

The samples were assigned E & E Lab numbers as indicated:

E & E Lab Number 83- Client Identification

3562 . Well #6

3563 Well #9

3564 Well #12

3565 Well #13

3566 Well #14

3567 Well #15

3568 River Sample, Railroad Bridge

3569 River Sample, South Park Ave.
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RESULTS

Results are presented in the following two tables. Table 3-1

{s expressed in milligrams per 1iter. Table 3-2 is expressed

in micrograms per liter.
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E & E Lab Number 83~

Sample Identity:

pH, S.U.

Total Organic Carbon
Total Organic Halogen
Arsenic
Chromium-Total
Chromium~Hexavalent
Copper

Lead

Mercury

Nickel

Zinc

Table 3-1

RESULTS OF CHEMICAL ANALYSIS OF WATER SAMPLES

3562

Well #6

7.80
118
0.18
0.210
0.042
0.007
< 0.050
< 0.010
< 0.0004
0.110
< 0.050

3563

Well #9

8.14
74.3

,0.078
< 0.010

0.006
< 0.050
<0.010
< 0.0004

< 0.050
< 0.050

3564

Well #12

7.37
49 .2
0.042
0.101
<0.010
< 0.005
< 0.050
< 0.010
< 0.0004
0.064
< .0.050

3565

Well #13

(A11 Results in mg/L)

5.72
50.6
0.13
0.176

< 0.010

< 0.005

8.98
< 0.010

< 0.0004

4.86
17.10

3566 3567

Well #14  Well #15

7.34 7.
190 29
0.30 2.
0.184 0
< 0.010 <0
< 0.005 < 0.
< 0.050 <0
< 0.010 <0
< 0.0004 <« 0.
0.050 0

< 0.050 < 0.

65
3

114
.010

005

.050
.010

0004

.072

050

3568

River
Sample
Rajl-
road
Bridge

7.73
11.5
0.044
0.068
< 0.010
< 0.005

< 0.050
< 0.010

< 0.0004

< 0.050

< 0.050

3569

River
Sample
Southpark
Ave,

.60
.93
.050
.028

.010
< 0.005%

o O O o 0~

< 0.050
< 0.010

¢ 0.0004
< 0,050
< 0.050



PARAMETER

1-Naphthylamine
2,4-Dinitotoluene
Benzidine

Anthracene
Phenanthrene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene

Table 3-2

RESULTS OF CHEMICAL ANALYSIS OF WATER SAMPLES
FOR ORGANIC COMPOUNDS

E & E Lab
No. 83-

Sample
Identity

3562

#6

€<0.6
<5,0
<1.0
<1.5

%

< 1.5
(1.5
<2.5

*k

< 2.5

Kkk

*kkk

3563

#9

10.5
<5.0
1.0
1.5

*
£1.5
¢1.5
¢ 2.5

Kk
£ 2.5
Kkk

*kk

(ug/L)

3564

#12

6.10
<5.0
< 1.0
<1.5

%
< 1.5
<1.5

<2.5
*k
< 2.5
*kk

K kK

(1.5

?565

#13

< 0.6
582
<1.0

*
{1.5
{1.5
£ 2.5

Kk

{ 2.5

kdkk

kkk

3566

#14

943
<¢5.0
2.35

<1.5

*

< 1.5
<1.5
< 2.5

*k

< 2.5

kkk

*kkk

3567

#15

3020
< 5.0
< 1.0
< 1.5

¢ 1.5
< 1.5
< 2.5

*k
< 2.5

* kK

*kk

3568

Rivér #1

6.02
5.0
1.0
3.94

*

3.81

4.00
6.31

*k

7.74

*kk

kKK

4
e
4

3569

River#2

0.6
5.0
1.0
BMDL

*
BMDL
BMDL -
BMDL

* %

BMDOL

*k*k

kkk

<= none detected at stated detection limit

* Anthracene and phenanthrene are an isomeric pair which cannot be separated under these chromatographic conditions.

The values are based on calculations using anthracene as a standard.
** Chrysene and benzo(a)anthracene are an isomeric pair. Values are based on chrysene standards.

ok Benzoéb%f]uoranthene, benzo(k)fluoranthene, and benzo(a)pyrene are an isomeric group. Values are based on

benzo(b

fluoranthene.

BMDL - compound present, below measurable detection Timit

ot s ki 4 et Lo e b r® s b



METHODS OF ANALYSIS

A1l the required organic compounds were analyzed in accordance with
EPA Method 625, "Methods forAOrganic Chemical Analysis of Municipal
and Industrial Wastewater", EPA-600/4-82-057, July 1982.

The metals analyses were performed according to ."Methods for Chemical
Analysis of Water and Wastes", EPA-600/4-79-020, 1979.

METAL

Arsenic

Chromium

Chromium, Hexavalent
Copper

Lead

Mercury

Nickel

Zinc

METHOD NO.

206 .2
218.2
218.4
220.2
239.2
245.1
249.2
289.1

Total Organic Carbon and pH analyses were performed in accordance
with Method 505 and 423 of "Standard Methods for the Examination

of Water and Wastewater"”, 15th Edition.

Total Organic Halide analysis was performed according to Interim
Methods as published by EPA, Cincinnati, November, 1980.




5. QUALITY ASSURANCE/QUALITY CONTROL

5.1 QUALITY ASSURANCE

A11 phases of this study, including the final report, have been
independently audited by E & E's internal quality assurance group. All
data and the contents of the report have been accepted by the group and

authorized for release.

5.2 QUALITY CONTROL

A11 glassware used was washed with soap and rinsed with deionized
water. The-glassware that was used for organics was rinsed again with
acetone and hexane and dried in an oven. The glassware that was used
for metals was rinsed with nitric acid followed by deionized water and

dried 1in an oven.

A1l solvents were pesticide grade and were submitted to extrac-
tion and concentration procedures similar to those used for actual
samples.

Low working-level standards are prepared fresh daily from stock
standards. The stock standards are prepared fresh monthly from pure

analytical standards.

Consistent with the quality control program, sample blanks were
analyzed to determine whether any interferences were present that may
have been contributed by the solvents, the glassware, or the procedure

itself. No interferences were detected.



5. QUALITY ASSURANCE/QUALITY CONTROL (Cont'd.)

The accuracy of the analytical method is determined by the use
of spiked samples* and is calculated as the percent recovery. Spikes of
varying amounts were analyzed to further ensure the accuréce of the
method. The percent recovery for the spiked samples is given in Table
5-1.

The precision of the analytical method is determined by the
analyses of duplicate samples within the appropriate concentration ranges.
Results of the duplicate analyses appear in Table 5-2.

. * Spiked samples are those that have a known quantity of chemical added
- and are used to estimate accuracy through percent recovery.



Table 5-1

QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SAMPLES

Original Amount Amount
Value Added Determined
E&E Lab ' Percent
_.Compound No. 83- Recovery
Arsenic, mg/L _ 3567 0.114 0.250 0.357 97.2
Total Chromium, mg/L 3562 0.042 0.100 0.156 114
Chromium, Hexavalent,
mg/L 3562 0.007 0.025 0.033 104
3569 ND 0.025 0.0275 110
Copper, mg/L 3564 ND 1.000 0.943 94.3
Lead, mg/L 3563 ND 0.100 0.111 111
Mercury, mg/L 3567 ND 0.004 0.039 97.5
Nickel, mg/L 3562 0.110 0.100 0.252 142
Zinc, mg/L 3568 ND 1.000 1.023 102.3
1-Naphthylamine,ug/L 3562 ND 52.6 48.9 93.0
2,4-Dinitrotoluene,
ug/L 3562 ND 58.0 54.4 93.8
Benzidine, ug/L 3562 ND 33.0 36.4 110

Note: A1l spike results fall within the 95% confidence 1imits

charts.

ND = None detected.

of our control



Table 5-2

QUALITY CONTROL FOR PRECISION:
RESULTS OF REPLICATE ANALYSES

o . Relative
FE Lab 0r1g1n?] Rep11Céte Percent
Analysis Analysis Difference
No. 83- A B
o ‘ ’ RPD
Total Organic Carbon, mg/L 3564 49.2 48.6 1.23
Mercury, mg/L 3565 < 0.0004 <.0.0004 0
1-Naphthylamine, ug/L 3569 < 0.6 0.6 0
2,4-Dinitrotoluene,ug/L 3569 < 5.0 < 5.0 0
Benzidine, ug/L 3569 < 1.0 <1.0 0
"Polynuclear Aromatic _
Hydrocarbons, ug/L 3569 <2.5 2.5 0

Note: These results fall within the 95% confidence 1imits of our control

charts.

it

[a-g

RPD = X 100
A+B/2

None detected at the stated detection limit
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‘Buffalo Color Corporation contracted with Ecology and Environ-
ment, Inc. (E & E) for the co]]_ection and analysis of a series of
groundwater samples from their Buffalo plant site.

This report presents the results of the second round of sampling.

1-1



‘Water samples were collected from six monitoring wells on the
Buffalo Color Corporation properties and two from the River, one
upstream and one downstream of the plant by Ecology and Environment
(E & E) field personnel Glenn Millner and Jim Chieh.

The samples were collected in pre-cleaned bottles prepared at
E & E's Analytical Services Center (ASC). The samples were collected
and delivered to the Ana]ykical Services Center on April 12, 1984.

Chain of Custody records were maintained at all times.

The samples were assigned £ & £ Lab numbers as indicated:

E & E Lab Number 84- ’ Client Identification
1738 Railroad Bridge
1739 South Park Bridge
1740 Well #9
1741 Nell #6
1742 Well #13
1743 Well #14
1744 Well #12
1745 Well #15

2-1
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The analytical results are presented in the following two tables.
Table 3-1 is expressed in milligrams per liter. Table 3-2 is

expressed in micrograms per liter.
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‘A1l the required organic compounds were analyzed in accordance
with EPA Method 625, "Methods for Organic Chemical Analysis of Munic-
ipal and Industrial Wastewater”, EPA-600/4-82-057, July 1982.

The metals analyses were performed according to "Methods for
Chemical Analyses of Water and Wastes, "EPA-600/4-79-020, 1979.

4

Element Method Number
Arsenic 206.2
Chromium ' 218.2
Chromium, Hexavalent 218.4
Copper 220.2
Lead _ 239.2
Mercury 245.1
Nickel 249.2
Zinc 289 .1

Total Organic Carbon and pH analyses were performed in accordance
with Methods 505 and 423 of Standard Methods for the Examination of

Water and Wastewater, 15th Edition.

Total Organic Halide Analysis was perfcrmed according to Interim
Methods as published by EPA, Cincinnati, November, 1980.

4-1
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5.1 QUALITY ASSURANCE

A1l phases of this study, including the final report, have been
independently audited by E & E's internal quality assurance group.
A1l data and the contents of the report have been accepted by the

group and authorized for release.

4.2 QUALITY CONTROL

A1l glassware used was washed with soap and rinsed with deionized
water. The glassware that was used for organics was rinsed again with
acetone and hexane and dried in an oven. The glassware that was used
for metals was rinsed with nitric acid followed by deionized water and
dried in an oven.

A11 solvents were pesticide grade and were submitted to extrac-
tion and concentration procedures similar to those used for actual
samples.

Low working-level standards are prepared fresh daily from stock
standards. The stock standards are prepared from pure analytical
standards.

Consistent with the quality control program, sample blanks were
analyzed to determine whether any interferences were present that may
have been contributed by the solvents, the glassware, or the procedure
itself. No interferences were detected.

-The accuracy of the analytical method 1s determined by the use of

spiked samples* and is calculated as the percent recovery. Spikes of

*Spiked samples are those that have a known quantity of chemical added
and are used to estimate accuracy through percent recovery.

5-1
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in order to further assure ithe accuracy of the analyses for the
various parameters tested, EPA quality assurance materials were ana-
lyzed along witn the samples. The results of those analyses are pre-
sented in Table 5-2.

The precision of the analytical method is determined by the anal-
yses of duplicate samples witnin the appropriate concentration ranges.

Results of the duplicate analyses appear in Table 5-3.
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QUALITY CONTROL FOR ACCURACY:

Table 5-1

PERCENT RECOVERY

FOR SPIKED WATER SAMPLES

Original Amaunt Amount
Value Added Determined
E&E
Laboratory Percent
Element No. 84- (mg/L) Recovery
Arsenic 1745 0.102 0.100 0.194 92
Chromiun, total 1743 <0.01 0.020 0.026 130
1741 ° 0.093 0.200 0.310 108
1742 0.072 0.200 0.293 110
Lead 1743 200 10.0 11.4 94
Mercury 1739 <0.0004 0.002 0.002 100
Nickel 1743 0.407 1.000 1.307 1

5-3
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Table 5-2

QUALITY CONTROL FOR ACCURACY:
PERCENT DIFFERENCE--EPA QUALITY ASSURANCE MATERIALS

Concentrations in ug/L

Percent

Element Known~ Determined Difference
Arsenic 27 21.7 19.6
Chromium 261 269 3.1
Copper . 339 326 3.8
Lead 435 428 1.6
Mercury 8.7 8.4 3.4
Nickel 207 206 0.5
Zinc 418 415 0.7

5-4
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Table 5-3

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE
ANALYSES OF WATER SAMPLES

) Relative
E&E Percent
Labaoratory Original Replicate Difference
Parameter No. B4- Analysis Analysis RPD
pH. S.U. 1645 8.59 8.45 -
Arsenic 1739 <0.01 <0.01 0
Chromium 1739 . 0.01 0.01
Copper 1739 <0.05 <0.05 0
Lead 1739 <0.01 <0.01 0
Mercury 1738 <0.0004 . <0.0004 0
Nickel 1739 <0.1 <0.1 0
Zinc 1739 <0.05 <0.05 - 0

5-5



RECEIVED

JUN 2 9 1984 Appendix III (3 of 3)

DIVISION OF HAZARDDUS
WASTE ENFORCELLIE

REGIGN 2 S e )2
-~ f

rd

3= mun«:ﬁ S‘sa,w\fg!mei

ANALYSIS OF GROUNDWATER SAMPLES

April 18, 1884

Prepared for:

BUFFALO COLOR CORPORATION
P.O. Box 7027
Buffalo, New York

ecology and environment, inc.

185 SUGG ROAD, P.O. BOX D, BUFFALO, NEW YORK 14225, TEL. 716-632-4481

International Specialists in the Environmental Sciences

recycled paper



Section

Page
INTRODUCTION v et eee ettt e s e e e e e 1-1
SAMPLES +eveieiennnn. R P P e 2-1
RESULTS + e et ettt e e et ee et ae e e e e 3-1
METHODS OF ANALYSTS ..oovniiiniiiniiiii 4-1
QUALITY ASSURANCE/QUALITY CONTROL ...eevevrevnnnnnnn. 5-1

ii



1. INTRODUCTION

Buffalo Color Corporation contracted with Ecology and Environ-
ment, Inc. (E & E) for the collection and analysis of a series of
groundwater samples from their Buffalo plant site.

This report presents the results of the third round of sampling.
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2. SAMPLES

Water samples were coliected from six monitoring wells on the
Buffalo Color Corporation properties and two from the River, one
upstream and one downstream of the plant by Ecology and Environment
(E & E) field personnel Glenn Millner and Kit Pitkin.

The samples were collected in pre-cleaned bottles prepared at
E & E's Analytical Service§ Center (ASC). The samples were collected
and delivered to the Ana]ytﬁcal Services Center on April 19, 1984.

Chain of Custody records were maintained at all times.

The samples were assigned £ & E Lab numbers as indicated:

E & E Lab Number 84- Client Identification
1952 South Park Bridge
1953 Railroad Bridge
1954 Well #6
1955 Well #9
1956 Well #12
1957 Well #13
1958 Well #14
1959 Well #15

2-1
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:The analytical results are presented in the following two tables.
Table 3-1 is expressed in milligrams per titer. Table 3-2 is

expressed in micrograms per liter.
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‘AlT the required organic compounds were analyzed in accordance
with EPA Method 625, "Methods for Organic Chemical Analysis of Munic-
ipal and Industrial Wastewater”, EPA-600/4-82-057, July 1982.

The metals analyses were performed according to "Methods for
Chemical Analyses of Water and Wastes, "EPA-600/4-79-020, 1979.

Element ’ Method Number
Arsenic 206.2
Chromium : 218.2
Chromium, Hexavalent 218.4
Copper 220.2
Lead 239.2
Mercury 245.1
Nickel 249.2
Zinc 289.1

Total Organic Carbon and pH analyses were performed in accordance
with Methods 505 and 423 of Standard Methods for the Examination of
Water and Wastewater, 15th Edition.

Total Organic Halide Analysis was performed according to Interim
Methods as publisned by EPA, Cincinnati, November, 1980.

4-1



5. QUALITY ASSURANCE/QUALITY COMTROL

5.1 QUALITY ASSURAMNCE

AV phases of this study, including the final report, have been
independently audited by £ & £'s internal quality assurance group.
A1l data and the contents of the report have been accepted by the
group and authorized for release.

4.2 QUALITY CONTROL

- A11 glassware used wgs washed with soap and rinsed with deionized
water. The glassware that was used for organics was rinsed again with
acetone and hexane and dried in an oven. The glassware that was used
for metals was rinsed with nitric acid followed by deionized water and
dried in an oven.

A1l solvents were pesticide grade and were submitted to extrac-
tion and concentration procedures similar to those used for actual
samples.

Low working-level standards are prepared fresh daily from stock
standards. Tne stock standards are prepared from pure analytical
standards.

Consistent with the quality control program, sample blanks were
analyzed to determine whether any interferences were present that may
have been contributed by the solvents, the glassware, or the procedure
itself. No interferences were detected.

“The accuracy of the analytical method is determined by the use of
spiked samples* and is calculated as the percent recovery. Spikes of

*Spiked samples are those that have a known quantity of chemical added
and are used to estimate accuracy through percent recovery.

5-1



varying amounts were gnalyzed to furtner ensure the accuracy cof ths
method. The percent recovery for the spiked samples is given in Tadble
5-1.

In order to further assure the accuracy of the analyses for the
various parameters tested, EPA quality assurance materials were ana-
lyzed along with the samples. The results of those analyses are pre-
sented in Table 5-2.

The precision of the analytical method is determined by the anal-

yses of duplicate samples within the appropriate concentration ranges.
Results of the duplicate analyses appear in Table 5-3.
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Table 5-1

QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED WATER SAMPLES

Original Amount Amcunt
Value Added Determined
E&E
Laboratory Percent
Element No. 84-° Recovery

Arsenic,mg/L 1958 1.25 3.00 4.32 102
Chromium, mg/L 1953 <0.01 0.02 0.02 100
Copper, mg/L 1952 <0.05 0.250 0.234 94
Lead, mg/L 1957 0.331 1000 1.27 94
Mercury, mg/L £ 1956 0.0061 0.002 0.0076 78
Nickel 1958 0.354 1.000 1.286 93
1-Naphthylamine, ug/L 1952 <0.6 330 405 123
2,4-Dinitrotoluene, ug/L 1952 <5.0 725 440 6
Pyrene, ug/L 1952 <1.5 140 160 114

5-3
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Table 5-2

QUALITY CONTROL FOR ACCURACY:
PERCENT DIFFERENCE--EPA QUALITY ASSURANCE MATERIALS

Concentrations in ug/L

Percent

Element Known® Determined Difference
Arsenic 27 21.7 19.6
Chromivm 261 269 3.1
Copper 339 348 2.7
Lead ‘ 43 47.1 9.5
Mercury 8.7 8.4 3.4
Nickel 207 206 0.5
Zinc 418 415 0.7

5-4
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Table 5-3

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE
ANALYSES OF WATER SAMPLES

Relative
E&E Percent
Laboratory Original Replicate Difference
Parameter No. B4- Analysis Analysis RPD
Arsenic, mg/L 1952 <0.01 <0.01 0
Chromium, mg/L 1953 <0.91 <0.01 0
Copper, mg/L 1952 <0.05 <0.05 0
Mercury, mg/L . 1954 0.009 0.009 0
Nickel - 1952 <0.1 <0.1 0
1-Naphthylanine, ug/L 1953 <0.6 <0.6 1]
2,4-Dinitrotoluene, ug/L 1953 <5.0 <5.0 0
Benzidine, ug/L 1959 <1.0 1.0 0
Ploynuclear Aromatic 1959 . <2.5 2.5 0

Hydrocarbons, wg/L

{ = None detected at stated detection limit.

5-5



APPENDIX IV
AR

r:aw York State Department of Environmental Conservation

59 Wolf Road, Albany, New York 12233

Robert F. Flacke
Commissioner

September 29, 1982

Mr. John Westendorf

Chemist

City of Nizgara Falls

1200 Buffalo Avenue

Niagara Falls, New York 14302

Dear Mr. Westendorf:
Re: Niagara River Allocation Plan

In accordance with previous phone conversations and meetings,
I am sending you a copy of our "first cut' allocation plan for
the Niagara River. Also included are a user guidance for the
~ printout and a rationale document explaining the Department's
allocation m’t%oaolocj fer the Niagara River.

Should you have any questions, please contact me.
Slncercly, g

SL/“’/ // //“"' "
Joseoh DiMura, P.E.
Assistant Sanitary Engineer
Municipal Wastewater 3ection
JD/pl

Enclosure

cc: Mr. Adamezyk w/o enclosure

. | - RECEIVED
JUN 29 1984

DIVISION QF HAZAVDIS
& ;.:5

WASTE ENFORCEME
. REGION @



RATTCNALE FOR WASTE IOAD APPLICATIONS FOR Y

SPDES PERMITTI=D DISCHARGES TO THE NIAGARA RIVER

This rationzle document is in response to the many public inquiries the
Department has received as to the detalls of the waste load allocation process
for the Nizgera River discharges to the Nizgara River. The assimilative
capacity allocation process for any Niagara River segment and the Niagzra
River in total is one that consideres conservative and nonconservative substances
in the aggresate from all sources, makes appropriate additicns and subtrzctiens
for future irputs and losses from the system, and allocates the resource against
the sum total of all discharges and the response of the waterway. DIEC nhas been
conservative, a proper present rationale for the protection of pubtlic hezlth and
the envirorment.

The presence of many substances in the Niagara River is recognized. For
most, there is no valid rellable statistically based actual sample data to provide
requisite information. Thelir presence is the result of many now uncontrolled
discharges wnich exceed limitations to be imposed through the permlt process.
Background is a downward moving target that will diminish in direct proportion
to the control of discharges (except for those substances which have accumuilated
out of the water colum by bilozccumulaticn or benthic deposition which may be
subsequently released). It is unreasonable to penalize, in proposed permit
discharge limitations, against a background which is now prejudicizlly infiuenced
by excessive unpermitted discharges. v

DEC has attempted to use head-of-the-river data as a way of discounting
present discharges so that the allocations are made against a base not influenced
by present discharges to be controlled by more restrictive permits. .Even if
there were good measurements there and/or along the river of presently existing
background concentrations, the results must be discounted because background
measwuremsnts are obvicusly currently biased on the high side by discharger
exceeding proposed permit limitations. This is true at the outlet of .Izke
Erie as well as in the river itself. s )

For man-made substances, which must (will) be controlled on the land, the
background (river concentration) will be the aggregate of the resulting discharges,
not be a measurement of the present state. That 1s why assumption zero is
rational for background when the substances are subject to future control, as
the allocation process 1s to bring about future compliance, not to penalize
propesed discharges for present uncontrolled pollution. Canadian dischargers
will not use the remzaining half of the assimilative capacity for similar
substances. The mixed concentration in the entire river, since we on the
U.S. slde are allocating to the objective, will only be approximately half
of the total water quality objective. .

The Nlagara River study has an objective directed at determining background
concentrations and river dynamics to better understand the concentration,
distribution ard fate of various toxic pollutants in the Niagzra River ecosystem.
Any atterpt at preccnclusicn 1s ill-advised. The processes are not well under-
stood, particularly the nonconservative action of certain volatile compounds which
-may be removed Ifrom the system under hydrologic conditions such as exist at
Niagera Falls, and whose decay and removzl from the system adds a further con-
‘servative element to our allocation processes. Permits may be modified should
significant new information become available about the water rescurce which
would Indicate that the allocations made under present knowledge are inappropriate.
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~ « 7 w14 allow higher effluent 1imits and still maintain water quality objectives.
L R pnrmit may be subject to reconsideration and reopening by the Department,
. bw'the permittee, or by any group or agency who can present significant data

to indicate that substantive changes are appropriate, either upward or downward,
in permit values.

Attachment A detaills the actual procedure for allocating SPDES permit
effluent limit loadings on a pollutant specific basis.
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frocedure.for Allocating SPIES
Permit Effluent Limit Loadings for
Discharges to the Niagara River Basin

I. Establish Water Quality Cbjective

A.

Use New York State Water Quality Standards and Classifications limit
for substances listed.

For substances not listed:

1. Obtain recomended 1imit for protection of drinking water supplies
from NYS Department of Health - Toxdes Bureau.

2. Obtain recommended 1imit for protection of fisheries from NYS
Department of Envirormental Conservation - Bureau of Envircrmental
Protection.

3. Apply most stringent of the above as the water quality objective.

IT. Determine Low Flow Hydrology

A.

For the purpose of allocating waste loads, the Niagara River is broken
into four hydrological segments. In additdon, the.inputs from the

.Buffalo River are included. The four Nlagara River segments are:

1. Upper Niagara River

2. Tonawanda Chamnel
3. Falls Secticn
4, TIower Niagara River

Determine Mindmumm Average Seven Consecutive Day once in Ten ¥Yaars
(MA7CD/10) low flow from historical records for the entire Niagara
River this is 145,000 cfs.

For Main Channel use 1/2 MA?CD/IO as the U.S. may use on one-half of
the boundary resource. 72,500 cfs.

For Tonawanda Channel use flow distribution + stratification. 24,800 cfs.

For Secticn, Niagara Falls to Robert Moses, use 1/2 minimm regulated flow
of 25,000 c¢fs x .70 (70%). 17,500 cfs. Department policy requires
holding 30% reserve in regulated streams for futire growth.

For Lower River use 1/2 MA7CD/10. 72,500 cfs., -as for the Main Chamnel,
for the hydro power takeouts are returned to the flow.

For Buffalo River use BRIC dlscharge Ilow.



Determine Background Water Quality

Determine statistically valid existing ambient water quality concentrations
for all substances where data is available. Where no data exists, assume zero

concentration as manmade substances will be controlled by permit and are not
natural gackground. Permit 1imits will assure point source contributed
background does not exceed water quality objective. The following sources
provided input to background data:

A. New York State Water Quality surveillance Network.
B. United State Geological Survey.

C. Ontario Ministry of the Environment.

D. Water Supply Intake Data

Determine Allowable River Segment Load

A. Allowable load = (ambient concentration objective - background
concentration) x usable streamflow x conversion. This total load is

available for allocation among the dischargers.

B. For lake discharge use mixing zone dilution to determine allowable Toad.

A. * Water Quality based load:

Allocate available Tload to segment dischargers. Available 1load =
segnent load - upstream point source 1loads (identified from SPDES
allowable effluent loadings).

B. Permit 1imit is the more stringent of the water quality based allowable
1imit and the technology based (EPA) effluent Timit.

* When background water quality equals or exceeds water quality objective
Tevels in Lake Erie prior to discharges of Niagara River industries, and
no capacity is available for a substance discharge, the permit load
becomes the water quality no. x effluent flow x conversion factor, or
the discharge concentration equals the water quality objective.

This procedure is conservative as it does not account for any losses of
chemical substances due to decay, absorption, deposition, evaporation,
or volitilization due to natural forces within the river itself.



USER GUIDANCE FOR NIAGARA RIVER LOAD ALLOCATION PRINTOUT

General

et

The printout Tists mass loadings from 22 major point source discharges to the
Niagara River (see Figure 1 and Table 1). For allocation purposes the Niagara
River is divided into four hydrological segments, with inputs from the Buffalo
River included (see Figure 2 and Table 1). For each river segment an
industrial 1listing and balance sheet is printed. The industrial Tlisting,
includes mass loadings (in 1bs/day) from the major discharges to that river
segment. The balance sheet 1lists the total allocations {(based on ambient
standard) and compares it with the sum of the mass Tloadings from the

discharges on the industrial listing. The balance also calculates a running
sum and running balance starting with the Buffalo River and proceeding down

the Niagara River and ending with the lower Niagara Section.

Industrial Listing

Listed vertically are all of the substances currently under consideration for
allocation. A1l of the substances listed have been detected in at least one
of the discharges to the Niagara River. Included are toxic, non-toxic and
conventional substances. Under each discharge the permit status is listed
(see Table 2). For each discharge a mass loading is listed for applicable
substances. The technical basis for each entry has been referred to (see
Table 3). It should be noted that all entries are not SPDES effluent limits
or proposed 1limits. Numbers that are not 1imits have been included for
allocation purposes.

Balance Sheet

3

Listed vertically (in mg/1) next to each substance in the ambient water
quality standard which is used for calculating the total allowable allocation
for each river segment. The technical basis for each number has been
referenced (see Table 4). The balance sheet also calculates the following:

1. The sum of all discharges to each segment (1bs/day).

2. The total allocation to each segment based on the listed ambient
standard (if listed).

3. The sum is compared to the allocation and a balance is printed. For
substances that do not have an alloction Tlisted, a negative number
appears.

4, Starting with the Buffalo River and proceeding downstream, a running sum

and running balance are calculated.
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Recelving Water
Segment

Buffalo River

Upper Nlagara

Tonawanda Channel

Falls Section

Lower Niagara

Numnber

WV EFwo oo

DRI

10
11
12
13
14
15
16
17

18

13
20
21

22

TABLE 1 - LIST OF DISCHARGES

Discharge Name

Donner - Hanna
Allied Chemleal
Buffalo Color
Republic Steel
PVS Chemical

Bethlehem Steel
Hanna Furnace
Buffalo Sewer Authority

Ashland Petroleum
Chevrolet Motor Division
FMC

Spaulding Fiber
Tonawarxda (T) S.D. #2
Niagara Co. S.D. #1
North Tonawanda (C)
Tonawanda Coke

Hooker -~ Durez

Dupont (Niagara Falls)
Hooker (Niagara Falls)
Niagara Falls (C)
0lin (Cooling Water)

sca

Design Flow

bt

=
OO O L
oo NoRaNT

215.0
39.5
180.

.

QUWW OO IO
OO OWMEWO

| ol sl OS] N0 N

L=AN

OO W
vioowum

SPIES Permit Number

NY0003310
NY0002160
NY0002470
NY0001481
NY0110043

NY0001368
NY0001597
NY0028410

NYQ0001678
NY0000574
NY0000337
NY0002364
NY0026395
NY0027979
NY0026280
NY0002399
NY0001198

NY0003328
NY0003336
NY0026336
NY0001635

NY0072061

"



TABLE & - PERMIT STATUS COLE

Status 1 -~ Permit has been issued.
Status 2 - Permit has gone to public notice.

Status 3 - Permit application pending.

TABLE 3 - REILIENCE CCDE

Reference Code Technical Basis
A BAT
B , | BPT
C BEJ (Best Frngesineering Judement)
D ¥ (Water quality of Niagara River)
E Fass leading was included in the permit

aprlication, or was a reported level.

F BCT
G Mass loading vms calculated from DMR's
(Discharge Monitoring Reports).
TABLE 4 - AMBIENT STAMDARD CODE
ete Technical Basis
D DEC Bureau of Envirommental FProtection (Protection of ayuatic organisms)
i NYS Deparument of Health ( Protection‘of‘ Drinking Wator Resource)

f Environmental Conservation Law



g2 - NIAGASA RIVER LOAD ARLLGCATIONS

BUFFALO RIVER REACH - INDUSTRIAL LISTING

PARANETER  DONER
HANA
STATUS-2

ALKYL DIPHESYL OXIDZE SULFCNATE -
Arsaiin 2400000

ANT IMONY -

ARSENIC 500

BARIL -

BIS{2-ETHYLHZXYL JPHTHALATE -

BENIENE A2
BENIOIC ACID -
BORGN -

: CADNIUY -
CARBONTETRACHLORIIE -
CHUORENDIC ACID -
CHLCROFORN -
CHLORINE(TOTAL PESIDIUAL) -
COPPER -

CHREMIUN -

CYANILE 12,000
DECH_ORARE PLUS -

DECHLORANE 602 -

v HERTMU-Z-NITRILC FROPRIGNARICE(LENFR) 24.000
DICHLORCHENZOTRIFLOURIDE -
DICHUOROBENTENE -

1 I-DICHLORGETHYLENE 020

CICH ORCGETHYLENE -

DICHLOROTOLUENE -

Ol HYLENE ETHER SET (DINETHYL FORMAMILE) -
DIMETHYL FORMARIDE -

2, 4-DIHETHYL PHENOL - -

DIMETRHYL FHTHLATE -

O (N-2UTYL) PHTHALATE -

DI-N-0CTYL FHTHALATE -

ERDOZULFAN -

ETHYL BENIENE -

FLOURENTHENS 006

FLOURENE .200

FLOURIDE 11,600

HEXSCHLCRODENIENE -

HEXACHLORTIGUTADTENS -

HEXACHLCRTTYCLOHE LARES .020
HEXACHLORGFENTALIENE -

XY DRIXYETHYLILENE-1-DIPEISFHINIC ACID -

IRCN -
LEAD -

HAGHAFLOX 923~ -

HAONAFLOC 544n -

METHYLENS BIZTHIGOYANATE -
KETHYLENE CHLORILE 61.000
PONGUHLGROSEIZOTRIFLIURILE -
BOnCCHLUGRTEENIENE -

HONCCHLORO PHENCL -

R
£
F
D
E

=

ALLIED
CHERICAL
STATUS-Z

Mmoo MM D

BUFFALO
COLOR
STRTUZ-1
§5. C00
124

i >t mMm>

REPUBLIC
STEEL
STATUS-2

400,000

t M « M m X

]

13:02E07

PV.S.

CHEMICAL
STATUS-2
200,009
S0, 0060
S6. CO0

o e
Jes2U

64,000
3,009

P m ) Se p TM m M



) >~
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NIAGARA RIVER LOAD ALLOCATIONS x 12: 02607
BUFFALD RIVER REACH - INDUSTRIAL LISTING

PARRMETER ~ DONNER ALLIED BUFFALD

R R REMUELIC P.V.S.
HANNA B CHEMICAL B COLOR
F F

R
STEEL E  CHEMICAL
STATUS-Z STATUS-2 STATUS-1 F
O CCHOORCTOLUENE - - -

STATUS-2 STATUS-2

1 M in o
y M ¢ MmO

FERCURY - = - - - - - - 180

NAL(D 7220(3EE DEPA) - - - - - - - - -
NALCG &381 - - - - - - - - -

NAFHTHALENE L300 - - - - - -

NICKEL -

NITRATE 76.000

OIL & GREASE 194,000

PENTAC -

FENTACHLORCHERTENE -

. FHENANTHRERE -
CHENSLIC COMPOUNTS ( AT FHENOL) 420
PHOISOPHORUE - - - - 14,400

PHUSFRURIC ACID (A3 FOS) - - - - -

1,500

E - - 1,070
32,000 E 101,400
b

&.000
2,432,000 £ 1,300,000

- .- -

12890, 000 13,200

t Mm@ i
1 mim g

L]
teomm

]
'
1
1
[}

- - -

i
1
i
i

- - -

2.0 & 500

]

L
.
e
<
<
(=}
/=
P
oA
[Su]
t mm 1

1

1

0

1

POLYAIRYLASIDE EXULSION FOLYMER - - - - - - - - - -
PCLYCHLORINATED HIPHENYLS (PCH) - - . - - - - - - - -
POLYETHYLENE GLYCOL - - - - - - - - - -

FULYRETHACRYLIC ACTD - - - - - - - - - -
POTASSIN HYLROXIDE - - -
PYRENE 200 A - - - - -
SELENIL 120 D O -
SILVER - - - - - - 0% D 2,000 D
Evally - - - - - - - - -
ORI CARBOXYLATE FOLYRER - - - - - - - - - -
SOOI SILICATE - - - - - - - - - -
SODIUN HEXAMETAPHOSPHATE - -
SULFATE 2,690,000 E
SULFIDE 260 D - - - - - - - -
SULFITE - -
TERACEL & - - - - - - - - - -
TETRACHLORISENTERE - - - - - - - - - -
11,2, 2-TETRACHLORCE THANE - - - - - - - - Sl
TETRACHLORCE THENE - - - .- - - - -
TETRAHYIRD FLRAN - - - - - - - - - -
TETRA PLTASSIUN FYRGPHOSPHATE - - - - - - - - - -
TOLUENE 1200 D - - 05k - - - -
TOYRIAZGE - - - - - - - - - -
TOTAL DISSULVED SOLILS (T23) -
TOTAL SUSPENDED SOLIDS (TS5).  650.000
TOTAL KUELDAR. NITROGEN  218.00C ,
1, 2-TRANS DICHLORCETHYLEXE - - - - - - - - -
TRICHLORUSENIENE - - - - - - - - - -
1,2, 4-TRICHLORCEENZENE - - - - - - - - -
TRICHLOROE THAE - - - - _— - -

1,1 1-TRICHLOROE THANE - - - - - - .. .
TRICHL(SCETHYLENE - - - - - - - . .

1,1, 1-TRICHLOROE THENS - - - - - - - . .

TRICHLOROTOLUERE - - - - - - - - o

TR UM NITRILD TRIACETATE RONUHYLRATE - - - - - - - - - -

VINYL CHLCRIDE - - - - - - - - - -



1095 o NIAGARA RIVER LGAD ALLOCATIONS : {32 04€LT
EUFFALG RIVER REACH - INIUSTRIAL LISTING

PAFAMETER  DOMNER ALLIED

WER R BUFFALG
HiN € CHERICAL
F

R REFUBLIC
COLOR  E STEEL

£

E

R P.V.S,
E

STATUS-Z F STATUS-!
E

R
£ CHEMICAL
STATUS-2 STATUS-Z F  STATUS-2

1InC - A

TINC CHLORIDE - -
(HLORCD T BRIMONETHANE - - - - - - L - -
 DICHLCROBRUMCHETHANE - = - - - - - - - -
EROMCEORN S - - c - - - - - -
" DICH OROPROFYLENE - - - - - - R - o
KETHYLENE CHLORIDE - - - - - - - - - -
HEROCHL OROFPHENDL - - - - - - - - - -
DICHLORGPHENDL - - - - - - - - - -

1t Mmoo

<500 S.39¢ 3.600 670

]
]

MONCCHLORUCRESTL f- - - - - - - - - -
TRICHLORCGFHENGL - - - - - - - - - -

PENTACHLORDFHEND ) _—— - - - - - - - -
EUTYL BENIYL PHTHALATE - - - - - - - - - -
DIBUTYL PHTHALAT - - - - - - - - - -
DIETHxL PHTHALATE - . - - - - - - - -
DIOCTYL PHTHRLATE - - - - - - - - - -
NITROSODIPHENTLANINE - - - - - - - - - -
ACENAFHTHERE 200 A - - - - - - - -
CHEYSENE - - - - - - - - -
BENZ{R)ANTHHACENE 200 A - - - - - - - -
HIREX - - - - - - - - - -

THIGLYANGTES - - - - - - = - - - -
CHLURIDE - - - - - - - - - -

EROMIDE - - - - - - - - - -

10nILE - - - - - - . . - -

HALOGENATED HYDROCARBON ¢ = - - - - - - - - -
EENZIDINE - =2 - - - - - - - -

PHTHRLATE ESTERS - - - - - - - - - -
BENZICG HIAZO0LE - - - - - - - - - -
HEXANETHYLBERZERE - - - - - - - - - -
ALLMINM - - - - - - - - - -

BERYLLIUM - - - - - - - - - -

CORALY - - - - - - - - - -

GOLD - - - - - - - - - -

F“;GA%ES - - - - - - - - - -

HOLYRDENY - - - - - - - - - -

FALLAJIUW - - - - - - - - - -

PLATINGY . - - - - - - - - o

STRONTIUM - - - - - - - - - -

TELLURIUN - - - - - - - - - -

THALLIUN - - - - - - - - - -

TIN - - - - - - - - - -

TITARIUY - - - - - - - - - -

ANTHRACENE 200 A - - - - - - - -

2, 4-DIMETHYLPHENOL - - - - - - - - - -
ﬁﬁmﬂL12wA - - - - - - - - - -
DIETHYLPHTHALATE - - - - - - - - - -
HEYACHUORCGCYDOFENTADIENE - - - - - - - - - -
HERZO{B)IFLLIRANTHENE 200 A - - - - - - - -
DICHLQROCTHANE - - - - - - - - - -



o 3 NIAGARA RIVER LOAD ALLOCATIONS

13: 0SEDT
BUFFALO RIVER REACH - BALANCE SHEET
PARAMCTER  AMBIENT NOTE SUM  ALLOC BALANCE
LIMIT oo /doy
: (FPH)
A KYL DIPHENYL OXIDE SULFONATE 05 H - - 0
AMAINIA 2.0 L $37.000 2,400.0 1,443,000
ANTIMONY .05 H 50.126  300.0 249.216
ARZENIE 05 H ) 30.0 22.500
BARIUM 1.0 H 50. 000 - -50.000
BIS[2-ETHYLHEXYLIFHTHALATE L0006 D 3.591 - -3.501
BENIERE L0015 H 120 b 450
EENIQIC ACID 23 H - - 0
[RON 125 H - 3,002.0 2,002,000
CADMIUM .3 L 1,100 180.0 172,909
CARBONTETRATHLORITDE  ~ L0003 H - - 0
CHLCRENGIC ACID 001 H - - 0
CHLERGF GR . 00019 D - - 0
CHUORINE (TOTAL RESIDIVAL) .15 D 630 50,0 29.370
CUFPER 2 L 76.22 120.0 42:479
CHROMIUN .15 H 17.000 30.0 12.000
CYARITE il L 17.945  106.0 £2.055
DECHLCRANE PLU3 L0001 H - - 0
CHLORARE 602 .00¢ H - - 0
55 JIERGRG-Z-NITRILO PROFRICHAMIDE (LENPA) .05 H 24,000 - -26.000
DICHLOROEENICTRIFLOURIDE .01 H - - 0
 DICHLOROZENIENE . 06075 D - - 0
1, 1-D1CHLOROETHYLENE L 00002 L 020 - -, 020
D1CHLORGETHYLENE L0009 U - - 0
DICHLOROTOLUENE .001 1 - - 0
T THYLENE ETHER ZEE (DINETHYL FURFAMIDE) .03 H - - 0
DIMETHYL FORMAMIDE 0.05 H - - 0
2, 4-DIMETHYL PHENIL .001 H - - 0
DIKETHYL FHTHLATE 0002 0 - - 0
DI (H-BUTYL) PHTHALATE . 00045 D - - 0
DI-N-UCTYL FHTHALATE L0002 1] - - 0
COSULFAN . 000003 U .030 - -.030
ETHYL EER2EXE 017 D - - 0
FLOURANTHENE . 0000015 D .007 - -.007
FLOURENE . 0002 H <200 - -7
FLOQURILE 1.2 D 11,000 900.0 839,000
HEXACHLORUEENIENE . 00000972 U - - 0
HEXATHLORORUTADIENE . 000005 D - - 0
HEXACHLGRICYCLOHEYARSS L 00001 1] 020 - =020
HEXACHLCGROPENTADIENE 00007 D - . - 0
1Y IROYYETHYL IDENE-1-DIFHOSPHONIC ACTD .05 H - - 0
TRCN 23 L 85,9000 25, 000
o LEAD J03 H 11.900 12.0 6,100
HAGHAFLOX 573-C N N - - 0
MAGNAFLOC €344 N N - - 0
HETHYLERE BISTHIGCYANAT .001 D - - 0
EETHYLENS CHLORIDE .05 H 61,000 5,785.0 5,704,000
FONOCHLCKOSENZOTRIFLOURIDE .01 H - - 0
MONICHLOROBENIENE L0012 D - - 0
HONCCHLORD PHENOL 00015 1] - - 0

WQ

)

O



1E - NIAGARA RIVEK LOAD ALLOCATIONS 13: 06E0T
BUFFALO RIVER REACH - BALANCE SHEET
PRRAMETER  AMBIENT NOTE Sut ALLGC BALANCE
LIMIT ‘
(PPH)
MONGCHOROTOLUENE L0027 D - - 0
HERCURY 0002 o 120 - - 120 ' 2
NALLD 7320(SEE DBNFA) - - - - 0
NALLO @361 - - - - 0
NAFHIKALEN 2.0015 D 500 - -.300
NICKEL 015 D 2.590 18.0 15.410 W3R
RITRATE 2.3 D 215.400 - =215.400
OIL & GREASE - - 5.995.200 - =5.975.200
) PENTAL L 001 H - - 0
FENTACHLGRUEENZENE . 00001 D - - 0
PHENANTHRENS . 000003 D - - 0
FHENGLIC COMFOUNDS (_AS PHENSL) . 001 H 54,173 1.2 -52.973
' FROSOPHORUS 1.0 D 14.400 - -14.400
PHOSFHORIC ACID (AS PO4) 1.0 D - - 0
PULYACRYLAMIDE EMALSION POLYNER .05 H - - 0
FULYCHLORINATED BIFHENYLS (PCB) . 000001 i - - 0
FOLYETHYLENE GLYCOL 76 - H - - 0
PULYMETHACRYLIC ACIG .05 H - - 0
PUTASSIUM HYLROXILE 100 ? - - 0
PYRENE 0000015 [ . 200 - =20
SELENTUN L 001 il 450 4 150
SILVER L0001 1] 2.023 .1 -1.933
SopIyud 20 H - - 0
SUDIUM CARIOSYLATE FOLYRER 7?2 - - 0
SODIUK SILICATE 3.7 D - - 0
SODIUN MEXAMETAFHOSFHATE 1.0 D - - 0
SULFATE 200 7 3,067.500 = =3,067.500
SULFILE .002 i . 240 1.2 960
SULFITE 2 D - - 0
TERACUL @ ? 7 - - 0
TETRACHLCROBENZENE . 00001 D - - 0
121,27, 2-TETRACHLOROETHANE 00017 b - - ¢
TETRACHLOROE THENE 001 D - - .0
TETRAHYDRO FURAN .05 H - - 0
TEIRG FOTASSIUM PYRUFHOSFHATE 1.0 i - - 0
TOLUENE 7 ? 1.275 20.0 12,775
TOLYTRIAZOLE 001 D - 0
TOTAL DISSCLVED SCLIDS (TD) 200 L - - 0
TOTAL SLSFENTED S0LINE (T53) - L 650.000 - =650, 000
TOTAL KJELGAHL NITRUOGEN A5 H o 213.000 - =214,060
1, 2-TRANS DICALORUETHYLENS .602 H - - 0
TRICH.OROBENIENE . 00005 I - - 0
1,2, 4=TRICHLUROBENZENE . 00005 D - - 0
TRICKLCRCETHANS L0005 0 - - 0
1, 1, I=TRICH_CROETHANE 05 D - - 0
TRICH.OSCETHYLENE L0006 D - - 0
1,12 I-TRICHLORCE THENE L0005 D - - 0
TRICHLOROTOLUENE .001 D - - 0
T8 U0IUT HITRILG TRIACSTATE MONOHYLRATE 013 H - - 0
VINYL CHLUKILE . 001 H - - 0



09150 ' NIAGARA RIVEK LOAD ALLOCATICNS

1307607

BUFFALO RIVER REACH - BALANCE SHEET
PARGTETER  AMBIENT NOTE SUK  ALLCC  BALANCE

LIMIT
(FFH)

1N 3 L 15,158 180.0  164.8%
1INC CHLCRIDE 02 D - 0
CH_OROD] ERGHOME THANE - - - - _
[ CHLCROBROMOHE THANE - - - - 0
BROMUFOR - - - - 0
DICHLOROPROPYLENE - - - - 0
METHYLENE CHLORIDE - - - - 0
HONCCHLOROPHENOL - - - - 0
DICH_ORIPHENCL - - - - 0
HONOCHLUROCRESOL - - - - 0
TRICHLGRUFHENL - - - - o
PENTACHLCROPHENCL - - - - 0
BUTYL BEKZYL PHTHALATE - - - - 0
DIEUTYL PHTHALATE - - - - 0
DIETHYL PHTHALATE - - - - 0
DIOCTYL PHTHALATE - - - - 0
NI TROSUDIPHENYLANINE - - - - 0
ACENAFHTHENE - - .200 - - 200
CHRYSENE - - - - 0
BENZ (AVANTHRACENE - - <200 - 200
HIREY - - - - 0
THIGCYANATES - - - - 0
CHLORIDE - - - - 0
! BROMIDE - - - - 0
10010E - - - - 0
HALOGENATED HYDRGCARECN - - - - 0
BENZIDINE - = - - 0
PHTHALATE ESTERS - - - - 0
BENZ1SUTHIAZOLE - - - - 0
HEXAMETHYLEENZERE - - - - 0
ALURINGM - - - - 0
BERYLLIUN - - - - 0
CUBALT - - - - 0
GiLn - - - - 0
BANGENESE - - - - 0
HOLYBLENUM - - - - 0
PALLATIUM - - - - 0
FLATINUN - - - - o
STRONTIUN - - - - 0
TELLUSTUN - - - - 0
THALLIUN - - - - 0
TIN - - - - 0
TITRNILH - - - - 0
NTHRACERE - - 260 - 200
7, 4-DIHE THYLPHENGL - - - Z 0
PAGNAFLOX 3334 - - - - 0
DIETHYLFHTHALATE - - - - 0
HESACHLCRUCYECFENTATIENE - - - - 0
BE20( 5 ) FLUSRANTHENE - - . 200 - =200
DICHLORCETHANE - - - - 0

B S L R e,



Moged NIAGERA RIVER LOAD ALLOCATIONG - 12: 07EDT

BUFFAL( RIVER REACH - BALANCE SHEET

PARAMETER  AMSIENT NOTE SUM  ALLOC  BALANCE

- LIMIT

(FFM)
CHLUROMETHANE - - - - 0
HYDRAZINE - - . 600 - -.600
VARADIUM - - 20.000 - -30.000
HEFTACHLOR - - 020 - =020
BERZO(AIPYRENE - - 200 -~ =.200
ACERAPHTHALENE - - .200 - - 200

Lou? COCES —
4-BAT B-BFT C-BEJ D-W3 E-PERNIT APFLICATION ORK REPORTING LEVEL F-BCT OG-FROM DM (NOT A LIMIT)
T H-0CH B-F&7 L-E.CLL. N-N/A

wud (1) ISSUED (2) PUSLIC NOTICE (2) APPLICATION PENGING



77/82 , ] NIAGARA RIVER LOAD ALLOCATIONS 12:GSELT

BLUFFALD RIVER REACH - INDUSTRIAL LISTING

PARAKETER  [UNNER R ALLIED R BUFFALD R REPUBLIC R P.V.S5. R
HemA E CHERICAL E COLOR E STEEL E  CHEMICAL E

STATUS-2 F  STATUS-Z F STATUS-I F  STATUS-Z F  STATUS-2 F

CHLORGHETHANE - - - - - - - - - -
HYLRAZINE 400 D - - - - - - - -
VANAGIUN - - - - - - - = S0.000 D
HEFTACHLLR 020 E - - - - - - - -
BENZO{A)PYRELE 200 A - - - - - - - -
ACENAPHTHALENS 200 A - - - - - - - -

KR CCEET —
ABAT B-BPT C-BEJ [-Wi E-FERMIT AFFLICATION OR REFURTING LEVEL F-ECT G-FRGM [MR (KOT A LIMIT)
T HDOH P L-E.CL. N-N/A

R (1) 1SSUED (Z) PUBLIC NOTICE (3) APPLICATION PERDING

pre  =CEmADRYENDERC Weto T A Do = =




