KIN-BUC LANDFILL
 OPERABLEUNIT2 " |
DRAFT FINAL FEASIBIL!TY sruov REPORT

‘\,,

“ VOLUME il -' APPENDICES A THROUGH D

_ KIN-BUC, INC.

" SCA SERVICES, INC. o
Edison Township, Mlddlesex County, New Jersey

i a0 o NI o 1 23 D B S 5 5 il 4 AR AR i B 12 K AP b 40+t mials b i -

Pi’épared For -

AND

Draft March 1992
Revised Draft June 1992
Draft Final July 1992

WEHRAN ENGINEERING CORPORATION

Middletown, New York

Environmental Engineers « Scientists « Constructors

e i ik

. "-‘ - B

vt -



KIN-BUC LANDFILL
OPERABLE UNIT 2
DRAFT FINAL FEASIBILITY STUDY REPORT

VOLUME Il - APPENDICES A THROUGH D

Prepared for

KIN-BUC, INC.

AND

SCA SERVICES INC.

Edison Township, Middlesex County, New Jersey

Prepared by

WEHRAN ENGINEERING CORPORATION
666 East Main Street
Middletown, New York 10940

WE Project No. 09406 F9

Draft March 1992
Revised Draft June 1992
Draft Final July 1992

200 gy

SG41T



TABLE OF CONTENTS

VOLUME Il - APPENDICES A -D

Appendix A - USEPA Correspondence and Reports

Appendix B - Calculation of Marsh Ground Pressures

Appendix C - Description and Cost Estimate for Groundwater Monitoring Program
Appendix D -  Raritan River Data and Monitoring Program Cost Estimate

VOLUME il - APPENDICES E - H

Appendix E - Two-Dimensional Groundwater Flow and Solute Transport Model

Appendix F - Sediment Recovery Model

Appendix G - Cost Estimates For Detailed Analyses

Appendix H -  Criteria For the FS Cost Estimates for Sediment Removal,
Disposal and Related Components

200 28M

9GLT



APPENDIX A
USEPA CORRESPONDENCE AND REPORTS

<00 agy

LS



RECE!vZD

DEC 2 6 1991
fx».. ks Srgineerno
; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
oy w‘cj REGION Il

EL.‘ 2 0 991 JACOB K. JAVITS FEDERAL BUILDING
)
NEW YORK. NEW YORK 10278

Kevin Burger, C.E.P.

Wehran Engineering Corporation
Andover Research Park

Six Riverside Drive, Suite 101
Andover, Massachusetts 01810-1121

Re: Operable Unit 2 Feasibility Study, Kin Buc Landfit Superfund Site, Edison New
Jersey. Administrative Order No. II-CERCLA-00114 (Order).

Dear Mr. Burger:

The U. S. Environmental Protection Agency (EPA) has determined appropriate
remediation goals for the wetlands sediments to be addressed in the selected remedy
for Operable Unit 2 of the Kin Buc Landfill Superfund Site, Edison, New Jersey. On
the basis of the Remedial investigation report and its supplements, as well as the draft
Risk Assessment prepared by EPA, EPA has identified PCBs as the primary
contaminant of concern in the wetlands, and has developed a cleanup level of 5.0
parts per million (ppm) for all contaminated wetiands sediment in Operable Unit 2.
This area includes the Edmonds Creek and Connecting Channel.

This goal reflects several different contributing factors: EPA’s preliminary calculations
based on an evaluation of bicavailability using the Interim Equilibrium Partitioning (EP)
Method, biological effects data from literature studies, as well as remediation goals for
PCBs in sediments at other Superfund sites. These factors were considered against
such competing factors as the technical feasibility of full remediation and the desire to
minimize, as much as possible, the impact of remediation on the existing wetiands.
EPA believes that the remediation goal will greatly reduce the ecological threats
associated with the contaminated sediment while preserving a significant portion of the
existing ecosystem. Sediments contaminated by PCBs at lower levels (<5 ppm) will
remain undisturbed.

The Interim EP Method has been developed by EPA as a means of evaluating
sediment quality, and applies to nonpolar organics and inorganic contaminants. The
sediment quality criteria (SQC) developed with this method are based on the
partitioning of contaminants between the sediment and the water in contact with that
sediment. For a particular contaminant, the Interim EP method may be utilized to
back-caiculate from the Ambient Water Quality Criteria (AWQC) the concentration of
that contaminant in the sediment which will have no adverse effects on organisms
exposed to the sediment-water interface. For each contaminant, the method provides
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a range of SQCs based on the range of partitioning coefficients reported in literature.
The lower value represents the concentration, normalized to the organic carbon
content, with which 97.5% certainty will protect organisms from adverse chronic
effects, while the upper value represents the normalized concentration with which
97.5% certainty will not protect organisms from adverse chronic effects. For PCBs,
the lower, mean, and upper SQCs are 3.87, 19.5, and 99.9 ug PCB/g carbon.

The attached document describes the basis and application of this method to
sediment quality data. As part of the Feasibility Study, Wehran shouid apply the
interim Equilibrium Partitioning Method to all wetlands sediment data points for which
both PCB and Total Organic Carbon (TOC) concentrations ars available. All PCB data
should be normalized to the fraction of organic carbon contained in the sediment at
that data point. The normalized data should be mapped, with contour intervals
representing the lower, upper and mean sediment quality criteria as described. This
information will assist EPA in confirming the preliminary calculations which led to the
establishment of the S ppm cleanup goal, should be submitted to EPA within 18
working days from receipt of this letter. ‘

Because the Risk Assessment has not been finalized, EPA will transmit a summary of
those portions it considers necessary for Wehran to complete the draft Feasibility
Study as soon as possible. These portions include the human health and ecological
pathways considered, the contaminants of concern, and the results of the quantitative
risk assessment. At that time, a schedule for the Feasibility Study will be established.
Until that time, Wehran should begin the revision of the October 1990 Feasibility Study
submittals (Chapters 1.0, 2.0, 3.0, 4.0) based on the draft Final Remedial investigation
Report and the contents of this letter.

If you have any questions or comments concerning these matters, please contact
Alison Barry, of my staff, at (212) 264-8678.

Sincerely yours,

ol Bareo

Raymé@hd Basso, Chief
New Jersey Superfund Branch Il

Attachments

cc: Ralph Sundstrom, Kin Buc (w/o attachment)
Richard Karr, Waste Management NA (w/o attachment)
lan Curtis, NJDEPE
Robert Miller, Wehran
Jeanne Litwin, COM FPC
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INTERIM SEDIMENT CRITERIA VALUES FOR NONPOLAR HYDROPHOBIC
ORGANIC COMPOUNDS

INTRODUCTION

Toxic contaminants in the bottom sediments of lakes, rivers and coastal
waters can degrade the environment. Available data indicate many locations
where existing sediment contaminant concentrations are now causing significant
adverse environmental effects on aquatic life, even when water column
contaminant concentrations comply with established water quality criteria
(Malins et al. 1980, 1982). Since 1985, the Criteria and Standards Division
of EPA has been pursuing the Equilibrium Partitioning (EP) approach for
estimating sediment quality criteria for nonpolar and metal contaminants. In
anticipation of favorable review of the approach by EPA's Science Advisory
Board, interim sediment criteria values based on the EP approach for selected
nonpolar, hydrophobic organic compounds were developed. These interim criteria
values can be used to evaluate the appropriate applications of sediment criteria
in existing regulatory programs. This report describes how the interim numbers
were developed and briefly ho& the criteria values can be used to evaluate
the extent of sediment contamination. Preparation of this report has resulted
in a great deal of discussion regarding choice of partition coefficients and
methods for determining the uncertainty in the interim criteria values.
Therefore, it !s very likely that the final values that EPA will recommend
will differ from these values although not substantially. Any user of these
numbers should be aware that these numbers are indeed interim and not final
criteria values.

The main part of this report describes the development of interim criteria

values for nonpolar organic contaminants for which chronic water quality
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criteria have been generated. In Appendix € of the report, additional interim

criteria for selected PAHs are given,

EQUILIBRIUM PARTITIONING APPROACH

Before describing how the interim criteria were estimated, the technical
approach that forms the basis for the sediment criteria development effort
will be discussed. The approach that is being pursued by the Criteria and
Standards Division for establishing sediment quality criteria, on the
recommendation of participants in the technical workshops and steering
committees, is the EP approach (Neff 13985, Cowan 1986, Cowan 1987). The EP
approach is based on two interrelated assumptions. First, that the interstitial
water concentration of the contaminant is controlled by partitioning between
the sediment and the water at contaminant concentrations well below saturation
in both phases. Thus, the partitioning can be calculated from the quantity
of the sorbent(s) on the sediment and the appropriate sorption coefficient(s).
For nonpolar arganic contaminants, the primary sorbent is the organic carbon
on the sediment; therefore, the partition coefficient is called the organic
carbon n;rmalized partition coefficient,'Koé. Second, the toxicity and
accumulation of the contaminant by benthic organisms is correlated to the
interstitial, or pore water concentration and not directly to the total
concentratifon of the contaminant on the sediment.

When the éP approach is used to estimate sediment quality criteria, chronic
water quality criteria (WQC) are used to establish the "no-effect® concentration
in the interstitial water. Chronic water quality criteria are used to protect
benthic organisms from effects due to their long-term exposure to low ambient

concentrations in the sediment. The use of WQC assumes that the sensitivities



of water column and benthic species to a compound are similar. This assumption
is being evaluated. This interstitial water concentration (Cs) is then used
with the partition coefficients (Koc) and the following equation

Csed = Koc * Ow . (D
to calculate the concentration of the contaminant on the sediment (csed) that
at equilibrium will result in this interstitial water concentration. This
concentration on the sediment will be the numerical criteria value (SQC).
For compounds where chronic water quality criteria are not available, the EP
approach can still be useful. For example, using upper-bounds effects
concentrations will give comparable (i.e, upper-bounds effects) sediment

concentrations. The interpretation of such sediment values is analogous to

the interpretations of the comparable water column values used in their

derivation,

DEVELOPMENT OF INTERIM NUMBERS

To estimate interim sediment criteria values, two sets of data are needed
for each compound for which criteria values are required. These data are the

water quality criteria and the partition coefficients.

WATER QUALITY CRITERIA VALUES

Water Quality Criteria (WQC) concentrations are available for 17 nonpolar

organic chemicals (Hansen 1987). The criteria values are summarized in Table 1.

The procedures for deriving these criteria-are described in Appendix A. The

WQC concentrations consist of the Criteria Maximum Concentration (CMC) and
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the Criteria Continuous Concentration (CCC). The CMC is not applicable for
derivation of SQC concentrations because it protects aquatic life from acutely
Tethal effects of a chemical. The CCC is the lower of the Final Chronic Value
(FCV), the concentration protecting aquatic life from chronic toxicity, and
the Final Residue Value (FRY), the concentration protecting uses of aguatic
life. These uses include marketability of aquatic life based on FDA or other
action levels or consumption of aquatic life by wildlife. The CCC is the
appropriate value to use in deriving SQC because it protects aquatic life
from effects due to long-term exposure to contaminated sediments. Both the
FCV and FRV are presented in Table 1.

Important limitations of Table 1 should be mentioned. First, the WQC
concentrations for acenaphthene, aniline, diethylhexylphthalate, methyl-
parathion, phenanthrene, and 1,2,4-trichlorobenzene must be used with caution
because they are preliminary values until criteria documents have been peer
reviewed and accepted. Second, the PCB criteria is based on the FDA action
level of 5 mg/kg and bioaccumulation factors measured in the laboratory.

Since 1980 when this criteria was developed, the FDA action level has been
changed to 2 mg/kg. Furthermore, the residue values do not account for
bioconcentration in the food chain which results in biocaccumulation factors
for fish at least 10 times higher than those measured in the laboratory.

This bioconcentration has been shown to be important for DOT and PC8.

PARTITION COEFFICIENTS

For estimating the interim sediment quality criteria values presented

here, it {s assumed that the sediment organic carbon partition coefficient,
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K can be accurately calculated from the octanol-water partition coefficient,

oc’
Kow' using the following equation (DiToro 1985):

Loglo(Koc) = 0.00028 + 0.983*LoglO(Kow) (2)

The Koc values used in the regression analysis were carefully screened to
remove data for experiments that were conducted at high particle concentrations
and to ensure that only nonpolar organic compounds were included. This
screening is important because particle interactions at high particle
concentrations can result in errors in the Koc‘values (DiToro 1985). This
relationship is chosen to calculate K values rather than using tabulated

Koc values because Kow values have bezﬁ determined by more researchers and

the procedure for determining Kow values is simpler than that used for
determining Koc values because interferences caused by dissolved organic carbon
and particle effects do not have tc be considered or accounted for in the
experimental design and data analysis.

Because K, s used to estimate Koc+ and ultimately the interim sediment
quality criteria, it is important that both an estimate of the mean Kow and a
quantification of its uncertainty be determined. To provide a preliminary
estimate of the Kow values and their uncertainty, for each compound in Table 1,
the following alternative methods were used.

® Review of all measured values and calculation of the geometric mean and
standard deviation of the mean from the data
® Determine recommended value from Leo-Hanch database

® Estimate log Kow from correlations with aqueous solubility

¢ Estimate log K, from structure-activity relationships.

5
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The resulits of the four methods are presented in Table 2. The estimates derived
from the four methods compared for overall consistency.

The review of all measured values was conducted using the database
developed by Envirosphere for the report by Paviou et al. (1987). Because
this database has been updated since that report was prepared the values in
Table 2 may differ slightly from those presented in that report. The
recommended value for the log Kow from the Leo and Hanch Log P Database (Leo
1984) was also tabulated for comparison.

The methods used for estimating the log Kow values from the solubility
and from the chemical structure of the compound are outlined in Appendices 8
and C, respectively. Estimates of Kow based on aqueous solubility, which
were corrected for solids melting point (Bowman and Sans 1983), were calculated
from solubility and melting point data reported in the Arizona Database of
Aqueous Solubility (Yalkowsky et al. 1987). The log mean Koy for solubilities
measured in the range of 15 to 25°C is reported in Table 2.

PCB Aroclor Kow values reported in the “"measured® column in Table 2 were
calculated using the median of the log mean K values for the homologs and
the Aroclor homalog composition as illustrated in Appendix D. Log mean Kow
values for the homologs were compiled from six sources (Rapaport and Eisenrich
1984, Rapaport and Eisenrich 1985, Shiu and MacKay 1986, Woodburn et al. 1984,
Miller et al. {984. Chiou et al. 1977) and the median of the reported values
determined. The Aroclor homolog composition was taken from Verschueren (1983).

The Kow values in Table 2 for the four methods do in general agree;
however, for some compounds the values range over several orders of magnitude.
For these compounds, the wide range in uncertainty, the disagreement between

the recommended value of Leo-Hanch and the geometric mean of all reported
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values, or lack of confirmatory data makes it difficult to chose a definitive
log Kow value. Based on the review of all the data, log Kow Yalues for 11 of
the 17 nonpolar compounds, for which there are WQC, are considered acceptable
at this time and are used to calculate interim criteria values. Further review
is ongoing to determine the most acceptable mean and uncertainty values to
represent the Kow values for these compounds. The accepted mean, standard
deviation (S.0.), and the 95% confidence intervals for the log Kow value; and

the mean, S.D., and 95% confidence intervals for the log Ko value for each

c
of the 11 compounds are presented in Table 3. The 95% confidence intervals
for the Kow values were calculated assuming a t statistic of 1.96, which is
the value for large sample size, rather than the statistic for the specific
sample size used to estimate the mean and S.D. for the compound. The mean
log K, . values in this table were estimated using Equation (2) and the mean
log Kow value. The S.0. of the log Koc value was estimated using the following

equation:

S.D. = ¢ (S.D. of log Kow)z + (0.3)¢

where 0.3 represents the standard error due to the regression relationship.

This estimate of the standard error of the regression is large because the
least squares regression method assumes that all uncertainty is in the log

Koc value. As part of the ongoing review, the most appropriate methods for
estimating the mean and S.D. of the log Kow values are being examined. Also,
alternative reg;ession methods will be used to determine the most appropriate
value for the standard error due to the regression. As a result of this review,
the final log K, values and the final criteria values may change slightly

from those presented in this report.
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INTERIM SEDIMENT QUALITY CRITERIA

Table 4 summarizes the interim sediment criteria values calculated using
Equations (1) and (2) and the FCV and FRV criteria, respectively, for freshwater
(Table 1) as the basis of the interim criteria. Table 5 summarizes the criteria
values using FCV and FRV criteria, respectively, for saltwater (Table 1).
When both FCV and FRV values are available for a compound, the FCV
concentrations should only be used to calculate SQC when they are lower than
the corresponding FRY concentrations. However, SQC values derived from both
FCV and FRY values are presented to permit the user to determine what end use
is being protected for.

Estimates of the SQCs are shown for the mean and 95% confidence interval
of the log Koc values. The confidence interval is reported to illustrate the
uncertainty in the interim criteria values and to permit the user to estimate
the likelihood that the sediment does or does not exceed the criteria value.
The confidence interval represents the range within which with 95% certainty
the sediment criterfa value will fall. The lower value of the confidence
interval represents the concentration which with 97.5% certainty will result
in protection from chronic effects or of uses depending on the WQC value used
in the SQC derivation. Any contaminant in a sediment at concentrations less
than this value would not be of concern; however, the sediment can not be
considered "safe” because the sediment may contain other contaminants above
safe levels bué for which criteria do not exist. The upper value of the
confidence interval represents the concentration which with 97.5% certainty
will result in hazardous long-term impacts on the benthic fauna. Thus, any
sediments with concentrations above this level are considered hazardous.

Concentrations within the confidence intervals can be considered either “"safe"

KBC 002 1767



or hazardous with respect to that compound with certainties between 2.5 and
97 .s*.

APPLICATION OF INTERIM NUMBERS

To determine if the sediment concentration of a nonpolar contaminant
exceeds the sediment criteria values, the concentration of the contaminant
and the organic carbon content of the sediment must both be known. The
analytical methodologies for measuring the concentration of nonpolar organic
compounds and the organic carbon content in sediments are described in Cowan
and Riley (1987). Because the sediment criteria values are presented as
normalized to organic carbon content (i.e., presented on a per organic carbon
weight basis), the normalized sediment concentrations of the contaminants
must be calculated. These normalized concentrations can then be directly
compared with the interim values in Tables 4 and 5. Alternatively, the sediment
criteria values could be multiplied by the lowest organic carbon content and
the total concentrations compared with these criteria values. To facilitate
this second type of comparison, Tables 6 and 7 contain the sediment criteria
values for specific organic carbon contents of 1 and 10% for fresh and
saltwater, respectively. These organic carbon contents represent the average
range over which the EP approach has been examined (Karickhoff 1984, DiToro
198S).

SAMPLE CALCULATION
To illustrate the use of the interim sediment criteria values, an example

calculation is presented.



For example, consider a site where previous analyses have indicated that
DOT is present in the freshwater sediments at a concentration of 0.1 mg/kg of
sediment and that the organic carbon (foc) content is 2% or 0.02 kg of C/kg
of sediment. To calculate the normalized sediment concentration in terms of
organic carbon content, the formula is as follows:

Normalized Concentratioﬁ s Sediment Concentration/fOc
For this specific example,

Concentration (mg/kg C) = (0.1 mg/kg)/(0.02 kg C/kg)
= 5 mg/kg C
Comparing this value to the values in Table 4, the normalized concentration
exceeds the criteria values based on the FRV for freshwater.

Alternatively, the criteria value in Table 4 could be multiplied by the
organic carbon content of the sediment to calculate the criteria value for a
specific organic carbon content. The formula is as follows:

Sediment Concentration = (SQC)(f,.)

The calculation for this same case (i.e., 2% organic carbon) using the lower
confidence interval value would be
SQC at 2% 0.C. (mg/kg) = 0.183 mg/kg C x 0.02 kg C/kg
= 3.66E-3 mg/kg
Comparison of this value with the measured concentration indicates that the
criteria value is again exceeded. Using the upper confidence interval value
also indicates that the criteria are exceeded.

The first calculation method would be most appropriately used when several
contaminant concentrations are available across a site that varies in organic
carbon content. In that case, the calculation of the organic carbon normalized

values and contours of concentration could be used to indicate the approximate
10
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area or sampling sites that are above the criteria value. The second
calculation method would be most appropriate when several contaminant

concentrations are avajlable, but the organic carbon content of the sediment

is constant.

11
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TABLE 1.

Nonpolar Organic Compounds

Freshwater pg/L

Final Residue Values (FRV) and Final Chronic Values (FCV) for

Saltwater yg/L

Compound (Pub. Date) C.A.S. Number FCV FRV FCV FRY
Acenaphthene* 83-32-9 57 - -. -
Aniline* 62-53-3 7.2 - 27 -
Chlordane (1980) §7-74-9 0.17 0.004 0.0064 0.004
Chlorpyrifos (1986) 2921-88-2 0.041 . 0.0056 -
DOT (1980) 50-29-3 - 0.0010 - 0.0010
Dieldrin (1980) 60-57-1 0.29 0.0019 0.084 0.0019
Diethylhexylphthalate* 117-81-7 360 - 360 -
Endosulfan(1980) 115-29-7 0.056 - 0.0087
Endrin (1980) ’ 72-20-8 0.045 0.0023 0.0093 0.0023
Ethyl Parathion (1986) 56-38-2 0.013 - - -
Hepatachlor (1980) 76-44-8 - 0.0038 - 0.0036
Hexachlorocyclohexane 608-73-1 0.080 - - -

(1980)**+
Methyl Parathion® 298-00-0 0.15 - 0.076 -
Phenanthrene®* 85-01-8 6.3 - 4.6 -
Po]y%hlor;nated Biphenyls - 0.014 - 0.030
1980
Toxaphene (1986) 8001-35-2 <0.039 0.0002** 0.21 0.0002**
1,2,4-Trichlorobenzene* 120-82-1 23 - - -

* Draft criteria documents.
v+ See criteria document for explanation of this residue-based value.
**+ Also known as Lindane

15
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TABLE 2. Kon values for Compounds in Table 1

SLLT

--------------------------- Log l!-
LED-HANCH LED-HANCH  PAVLOU ET AL. (1907)
WEASURED FRAGMENT  AQUENS CEDMETRIC
CREMICAL (th WTE) CAS. e NILYSIS  SoLuBILITY MEAN $.0. ”u1
ACEMAPNTHEME 03-32-9 N “m 272 410 0.0032 4.2 .8
MILINE 02-63-9 (R 0.92 .83 0.9 0.0368 0.0 106
CHLORDANE(1900) §7-14-9 - .64 .7 4.0 0.7 206 (K )
CHLORPYRIFOS (1908) 2021-00-2 4.9 4.0 6.11 4.9 t.aa 4% N
0T (1000) 8-29-3 °m 8.9 s.18 sn 8.7 () ] en
O1ELORIN{1908) 0-§7-1 4.9 2.9 .0 4" s 3.0 8.00
OIETHVLNEXYLPNTWALATE 1r-01-7 - .00 5.70
OUOSILFAN(1900) 115-29-7 3.08 .07 -
ENDRIN(1990) 12-29-0 - .92 1 4.4 0.368 3N e.u
ETHYL PARATHION(1996) §8-30-2 2.0 3.9 b R .00 0.190 3.9 %
MEPTACHLOR 19-44-8 - 4.61 6.18 .. 0.3 3.0 6.19
MEXACHLORSCYCL ONEXANE(1908) » 000-73-1 nn Ln .4 3.5 0.0 3. t R 1)
METHYL PARATHION 29-00-¢ 2.8 2.7 ’N
PRENANTHRENE o%-01-0 .0 4.9 “u 4.42 0.1l0 419 4.6
PELYCHLORIMATED STMOMLS:
ARBCLOR 1242 e - -
AROCLOR 1264 en - - 2% 6.198 6.0 .83
AWCLOR 1260 (K - -
TOXAPHENE (190€) 8001-3%-2 - - wn 3.8 .oy 3 wn
1,2,4-1RICHLORSBENTENE 128-02-1 LN 2 .2 L)

o Alss known s Lindane
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TABLE 3. K_. and Koc Values for Selected Nonpolar Organic Compounds

ow
Log K., Log K.
95%(b) 95%(b)
Compound Mean(a) S.0. Confidence Interval  Mean $.0.(c) Confidence Interval
Acenaphthene 1.18 0.0832 4.02 .30 .11 0.311 3.50 .73
Aniline 0.98 0.0350 0.91 1.05 0.96 0.302 0.37 1.56
Chlorpyrifos 4,98 0.014} 4.95 5.01 4.90 0.300 4.31 5.49
porv 6.02 0.148 5.73 6.31 5.92 0.334 5.26 6.58
Dieldrin 4.92 0.490 3.9 5.88 4.04 0.574 3. 5.97
Endrin 4.44 0.355 3.74 5.14 4.36 0.465 3.4% 5.29
Ethy)-parathion 3.86 0.197 .47 4.25 3.79 0.359 3.09 4.5
Heptachlor 4.54 - 0.329 3.90 5.18 4.46 0.445 3.5 5.34
Lindane 3.35 0.063 3.23 3.4 3.29 0.306 2.69 3.90
Phenanthrene 4.42 0.116 4.19 4.65 4.35 0.322 3.7 4.98
PCB (1254) 6.25 0.196 5.87 6.63 6.14 0.358 5.44 6.85
a tric mean

(b) 95% confidfnce interval calculated assuming log normal distribution of Ko"‘values and 1.96
for t(@95%).
(c) Standard error of log K . calculated using following formula:

$.0. = V{5.0. of Tog K )7+ (0.3)2

where 0.3 is the standard error from regression relationship
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TABLE 4. Sediment Quality Criteria Values for Selected Nonpolar Organic Compounds for Freshwater

Sediment Quality Criteria (pg/gC)

Sediment Quality Criteria (pg/gC)

Freshwater 95% Freshwater 95%

Compound FCV- Mean Confidence Interval FRV Mean Confidence Interval
Acenaphthene 57 732 180 3,030
Aniline 7.2 0.0662 0.0169 0.262

Chlorpyrifos 0.04} 3.22 0.831 12.7

DOT 0.001 0.828 0.183 3.80
Dieldrin 0.29 19.9 1.49 273 0.0019 0.130 0.00976 1.79
Endrin 0.045 1.04 0.128 8.68 0.0023 0.0532 0.00654 0.443
Ethyl Parathion 0.013 0.0810 0.0160 0.416

Heptachlor 0.0038 0.110 0.0148 0.840
Lindane 0.08 0.157 0.0394 0.636

Phenanthrene 6.3 139 32.6 605

PCB (1254) 0.014 19.5 3.87 99.9

£LLT
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TABLE 5. Sediment Quality Criteria Values for Selected Nonpolar Organic Compounds for Saltwater

Sediment Quality Criteria (pg/9C)

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

Sediment Quality Criteria (pg/qC)

Saltwater 95% Saltwater . 95%
Compound FCv - Mean Confidence Interval FRV Mean Confidence Interval
Acenaphthene
Aniline 27 0.248 0.0635 . 0.984
Chlorpyrifos 0.0056 0.440 0.114 1.73
Dov 0.001 0.828 0.183 3.80
Dieldrin 0.084 5.77 0.431 79.2 0.0019 0.130 0.00976 1.79
Endrin 0.0093 0.215 0.0264 1.793 0.0023 0.0532 0.00654 0.443
Ethy} Parathion :
Heptachlor 0.0038 0.104 0.0140 0.796
Lindane
Phenanthrene - 4.6 102 23.8 442
PC8 (1254) 0.030 41.8 - 8.29 214




TABLE 6. Sediment Quality Criteria Values for Selected Nonpolar Organic Compounds for Freshwater
at 1 and 10% Organic Carbon Content (all criteria with units of ppm or mg/kg)

Ry FRY

Cospound 18 108 13 "

ftesn %S C1 | T 5% C1 Nean %8 ¢l [ 2] %8 Cl
Acensphthene 1.3 1.0 "3 .9 10.0 0
Miline 9.00E-3 0.100E-3 2.63-3 O0.01E-3 1.M0¢-3 0.0202
Chlorpyrifes 0.0322 8.31E-3 .1 8.1 0.0 1.7
T 8.20€-3 1.0%-3 §.0300 8.0020 s.0102 .30
Pieldrin .19 0.018 2.7 1.9 0.148 7.9 1.3 L0rE-3 L 0.0130 0.075E-3 0.1M0
Endrin 0.010 1.20€-3 0.0087 .14 .0n 9.080 0.633E-3  0.0854E-3 4. 4%-) §.320€-3 0.684E-3 .03
Ethyt Parsthion 0.0106-3 0:080E-0  4.10E-) 0.106-9 1.80E-2 0.0410
Heplochior 1.10E-3 0.140E-3 0.40E-3 0.01106-9 1.000E-3 0.00400
Lindane B.67E-3  O.ONE-3 O8.30E-3 D157 3.0E-3 0.0
Phonsnthrone 1.9 0.9 e.N 1.9 3.8 0.5
Pl (1254) 8.19% 0.0%7 h.990 1.9% 0.%07 9.9
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TABLE 7.

at 1 and 10% Organic Carbon Content (all criteria with units of ppm or mg/kg)

Sediment Quality Criteria Values for Selected Nonpolar Organic Compounds for Saltwater

20 ] v
Conpound 1 1 1 108
Nesa %l ean "l Hoan "y Cl oo "l
Aconsphthone
Aniline 2.40E-3 G.836E-D 0.00E-3 200 83563 0.09%4
Ohlorpyrifes G40E-3  1.14E-3  A.M73 MM 0014 MM
oot 0.206-3 1.8%-3 0.0300 0.002 s.0102 0.2
Disldrin 0.0577  AME3 I ST A% 7.9 1.30E-3 0.00ME-D 0.B179 .M D.OTE-D  0.AMY
Endrin 2.956-3  0.204E-3 0079 0.8216  2.04E-3 0.179  D.GI0E-3 D.06GAE-3 4.43E-3 5.320E-3 0.854E-3 0.403
Bihy) Porsthion
Neptachier 1.4E-D  D.J40E-3  7.90E-3 U0.0104E-3 1.40E-3 0.07%8
Lindsne
Phonantheone 1.02 5.1% 4.9 10.2 2.9 "2
O (1284) 0.40 0.0 e 'R 1) e N4
0
Ber 200
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NTRIBUTOR

o Dr. Dom DiToro, Mr. Paul Paquin, and Mr. Benjamin Wu of HydroQual,
Inc., tabulated Kow and Koc values for the nonpolar contaminants,

with assistance from Dr. Spyros Pavliou and Mr. Roger Kadeg of
Envirosphere Co, Inc.

. Mr. David Hansen of EPA's Narragansett Laboratory, and Mr. Nelson
Thomas and Mr. Ron Carlson of EPA's Duluth Laboratory provided water
uality criteria for nonpolar contaminants, the QSAR based criteria
or PAHs, and the appendix on criteria development procedures.

. A1l of the above people as well as Dr. Herb Allen of Drexel -
University, Ms. Alexis Steen and Dr. James Fava of Battelle, and
Mr. Chris Zarba, the EPA Work Assignment Manager, provided valuable
comments on the draft of this report.
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Appendix A. Water Quality Criteria Derivation Procedures

The water quality criteria listed in Table 1 were obtained from
published or draft aquatic-life water quality criteria documents. These
numerical water quality criteria concentrations were derived using the
"Guidelines for Deriving Numerical National Water Quality Criteria for
the Protection of Aquatic Organisms and Their Uses" (Stephan et al.
1985). These "National Guidelines" specify minimum data requirements
and data synthesis procedures which allow calculation of numerical
criteria concentrations to protect the presence and uses of aquatic life.

Water quality criteria concentrations to protect the presence of
aquatic life are derived using the following procedure. First, all
available data on the toxicity of the chemical are collected, reviewed
for acceptability, and sorted by test type. If minimum database
requirements for acute and chronic toxicity as specified in the “National
Gyide1ines' are met, Criteria Maximum Concentrations (CMC) and Criteria
Continuous Concentrations (CCC) are calculated to protect important
aquatic life from acute and chronic toxicity, respectively. If the
toxicity of the chemical {is dependent on a water quality characteristic,
then the CMC or CCC values are derived as a function of the appropriate
characteristic. Because aquatic ecosystems can tolerate some stress
and occasional-adverse additions, protection of all species at all times
and places is not necessary. Therefore, criteria derivation procedures
result in criteria concentrations intended to protect most species most

of the time but not all of the species all of the time.

200 I8
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Water quality criteria concentrations to protect the uses of aquatic
life are derived using the following procedure. A Criteria Continuous
Concentration to limit resi&ues in aquatic life can be derived {f maximum
permissible tissue concentrations and data on biocaccumulation or
bioconcentration factors are available. Maximum permissible tissue
concentratioﬁs are based on either (a) a FOA action level for fish oil
or edible portions of fish or shellfish, (b) a maximum acceptable dietary
intake based on a wildlife feeding study, or (c) residue-effects data
for aquatié life. Either bioconcentration or biocaccumulation factors
are required to calculate the water concentrations expected to limit
chemical uptake by organisms to below the permissible tissue
concentration. Bioconcentration factors, the concentration of the
chemical in the organism divided by the concentration in the exposure
water, are calculated from laboratory studies where steady-state
conditions are achieved. Biocaccumulation factors, the concentration of
chemical in the organism from all sources (e.g., food, water) divided by
the concentration in the water, are calculated from data obtained in
field studies. It is important to note that if food-chain transfer is
an important uptake route, criteria concentrations derived using
bioconcentration factors, such as those for DDT and PCBs, will probably
be underprotective.

The water quality criteria statement contains a concentration limit,
averaging period, and return frequency and is stated as follows: "The
procedures described in the "Guidelines for Deriving National Water
Quality Criteria for the Protection of Aquatic Organisms and Their Uses*

x
®
indicate that, except possibly where a Tocally important species is o
3
N
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very sensitive, (1) aquatic organisms and their uses should not be
affected unacceptably if the four-day average concentration of (2) does
not exceed (3) sg/L more than onte every three years on the average and
if the one-hour average concentration does not exceed (4) ug/L more
than once every three years on the average." In this statement insert
either 'fre;hwater' or "saltwater" at (1), the name of the chemical at
(2), the lower of the chronic-effect or residue-based concentrations as
the Criteria Continuous Concentration at (3) and the acute effect-based
Criteria Maximum Concentration at (4).

The Criteria Continuous Concentration based on either chronic effect
or residue data can be used to derive sediment quality criteria for
nonpolar organic chemicals using the equilibrium partitioning approach.
Detailed knowledge of the National Guidelines and the water quality
criteria document as a basis for understanding the water quality criteria

that are used in the derivation of sediment quality criteria is highly

recommended.

24
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Appendix B. Aqueous Solubility and Octanol-Water Partition Coefficient

Estimates of K from solubility are based on a thermodynamically
inspired correlation developed for 61 organophosphorus and carbamate
insecticides (Bowman and Sans 1983). The relationship includes a melting
point (MP) correction for chemicals that are solids at room temperature.
The regression analysis using Kow and the estimated aqueous solubility
of the Tiquid (or supercooled 1iquid for solids) yields the following
relationship (Bowman and Sans 1983):

Log K,,, * 0.280 - 0.839 log Secl
where sscl is the molar.aqueous solubility of the supercooled liquid.
The relationship between the molar solubility of the solid, sso1id' and
the supercooled liquid, sscl' fs given by the following relationship
(Bowman and Sans 1983, Miller et al. 1985):

1.}

Log S.., = l0g S N ! (T"' - 1)
09 3¢ 9 3¢011d saln

where AHf/Tg = AS, the entropy of fusion, is reported to be 13.5 cal/mole
4 °K for most low melting point compounds and R = 1.987 cal/mole °K.
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Appendix C. Estimating Kow using CLOGP

The CLOGP program, based on Leo's Fragment Constant Method (Lyman
et al. 1982), estimates log Ko" using fragment constants (fi) and
structural factors (Fj) that have been empirically derived for many
molecular gro;ps. The estimated Kow is obtained from the sum of constants
and factors for each of the molecular subgroups comprising the molecule

as follows:
n .
log K, * itl(fi + F))

The method assumes that log Kow is a linear additive function of
the structure of the solute and its constitutive parts, and that the
most important structural effects are described by available factors.
The structure of the compound is specified using the Simplified Molecular
Interactive Linear Entry System (SMILES) notation (Weininger and Weininger
1986). The notation uniquely describes the empirical formula and

molecular structure of the compound of interest.

26
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Appendix D. Example Calculation of Aroclor Kow

Aroclor Kaw s T Kou,i £

Aroclor 1242

Homo! Homolog
Homalog Fraction log Kow
mono 0.03 4.33
di 0.13 5.12
tri 0.28 5.57
tetra 0.30 5.84
penta 0.22 6.35
hexa . 0.04 7.05

For Aroclor 1242:

log Ky, = log,q (0.03(10%3%) + 0.13(105:1%) + 0.28(105-%7)
+ 0.30(10%-8%) + 0.22(10%:3%) + 0.04(107-%5)
= log,, (1,270,684]
log Kow * 6.10

z00 08X
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Appendix E. Interim Sediment Criteria Values for Polycyclic
Aromatic Hydrocarbons

In the main part of this report, interim sediment criteria values
are shown for 11 nonpolar organic compounds for which chronic water
quality criteria have been generated. During visits to regional Superfund
offices to discuss the application of these interim criteria values,
the need for interim criteria for several of the polycyclic aromatic
hydrocarbons (PAHs) was identified. The PAHs are Fluoranthene, Pyrene,
Benzo(a)pyrene and Bgnzo(a)anthracene. This appendix describes how
those interim criteria values were developed and provides all supporting
data for their calculation.

The freshwater chronfc water quality criteria values for the four
PAHs given in Table E.1 were determined by Mr. Anthony (Ron) Carlson of
EPA-Duluth using the computer automated method system developed by that
laboratory. The calculated criteria values for Phenanthrene and
Acenaphthene are given for comparison. Accepted chronic criteria for
these compounds are 0.006 mg/L and 0.057 mg/L, respectively. The
computerized method which uses the Kou and solubility values for the
compound to calculate both the acute and chronic water quality criteria
is based on the work of Veith et al. (1983) and Call et al. (1985).

The values given are based on toxicity to chronically exposed fathead
minnows. This'nethod fs estimated to provide acute and chronic toxicity
values that are within a factor of 3 and 5, respectively, of the actual
values for approximately 80% of the known industrial compounds.

The log Kaw values for the four PAHs given in Table E.2 were developed
as described in the main part of the report. The log Koc values and

28
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the 95% confidence interval for the log K . values given in Table E.3

were also estimated using the same methods and assumptions described
previously.

The final criteria values are given in Table E.4 on an organic carbon

normalized basis and for 1% and 10% organic carbon in Table E.S.

These
interim criteria values can be used in the same way as the interim values

in the main part of the report to determine if a sediment sample exceeds
or does not exceed the criteria values.

29
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Table E.1.

Compound
Name

Phenanthrene
Acenaphthene
Fluoranthene
Pyrene

Benzoia pyrene
a)anthracene

Benzo

c.“.s.
Number

85018
83329

206440
129000

50328
56553

Action(a)

Predicted Fathead Minnow Toxicity Values

Log Kou

Solubility

Chronic

4.49
4.07
4.95
4.95
6.12
5.66

COO0OO=D

0.035
0.086
0.013
0.013
0.0012
0.0030

a) NN = Nonpolarnarcosis. The question mark indicates that the mode of action is not known with certainty.
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Table E.2. Llog K_, values for the four PAHs in Table 1

ow
Log Kow
Leo-Hanch  Frageent Aqueous Geometric ;5; ST T
Compound Measured  Analysis Solubility  Mean 5.D. Confidence Interval
Fluoranthene 5.2 4.95 4.61 5.25 0.139 4.98 5.52
Pyrene 4.88 4.95 4.44 5.09 0.187 4.72 5.46
Benzo{a;pyrene 5.97 6.12 5.81 6.05 0.168 5.72 6.38
Benzo(a)anthracene - 5.66 6.34 5.74 0.264 5.22 6.26
Test 200




‘»
Table E.3. Log Km and log Koc values for the for PAHs.
Log Kow Log Koc

Geometric o T ToTnnTTe oy
Compound Mean S.D. Confidence Interval Mean S.D. Confidence Interval
Fluoranthene 5.25 0.139 4.98 5.52 5.16 0.33 4.51 5.81
Pyrene : 5.09 0.187 4.72 5.46 5.00 0.35 4.31 5.70
Benzoza pyrene 6.05 0.168 5.72 6.38 5.95 0.34 5.27 6.62
Benzo(a)anthracene 5.74 0.264 5.22 6.26 5.64 0.40 4.86 6.43
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‘ Table E.4. Interim Sediment Quality Criteria values for four PAHs.
Sediment Qua\xt Criteria

| (ug/g ¢

E Compound wQC Mean 95% Confidence Interval

i Fluoranthene 13 1,883 423 8,375
Pyrene 13 1,311 265 6,465
Benzo(a)pyrene 1.2 1,063 225 5,018

; Benzo(a)anthracene 3 1,317 217 7,999

|
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Table E.5. Interim Sediment Quality Criteria values for four PAHs for 1 and 10% Organic Carbon Contents.
(A1) criteria with units of ppm or mg/kg.)

1% 10%
Compound ' Mean 95% Confidence Interval Mean  95% Confidence l;terva; i
Fluoranthene 18.8 4.24 83.8 188 42.7 8318
Pyrene 13.1 2.66 64.6 131 26.6 646
Benzoza pyrene 10.6 2.25 50.2 106 22.5 502
Benzo(a)anthracene 13.2 2.17 80.0 132 21.7 800
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RECEIVED

JAN 23 1882

’n\ Wehren Enginasring
(7] UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

pa’ REGION i

JACOS K JAVITS FEDERAL BUILDING
AN Z) e NEW YORK. NEW YORK 10278
EXPRESS MAILL
RETURN RECEIPT REQUESTED

Kevin Burger, C.E.P.

Pacility Coordinator

Wehran Engineering Corporation
Andover Research Park

8ix Riverside Drive, Suite 101
Andover, Massachusetts 01810-1121

Re: Operable Unit 2 reasibility study, Kin Buc rLandf£ill
Superfund Site, Edison, New Jersey. Administrative Order
No. II-CERCLA=-00114.

Dear Mr. Burger:

The U.S8. Environmental Protection Agsncy (EPA) is in the process
of finalizing the Endangerment Assessment for Operable Unit 2 of
the Kin Buc Landfill Site, Edison, New Jersey. As discussed with
Wehran and confirmed in EPA's February 8, 1991 lettar, EPA has
identified those portions of the Endangerment Assessment it
considers necessary for Wehran to complets the Peasibility Study.
The attached documents include the draft Executive Summary, which
describes the conclusions of the Ruman Health and Envircmmental
Assessnents. The attached draft tables provide the chemicals of
concern for each media and the expcsura pathvays evaluated during
the Human Health Assessuent, as well as the chemicals of concern
identified during the Environmental Assessment. Final
quantitative results will be transmitted shortly.

In accordance with the February 8, 1991 correspondence, EPA has
established February 28, 1992, as the new deadline for submittal
of the draft Feasibility Study. As discussed in the December 23,
1991 pesting between EPA and Wehran, EPA chose not to provide
datailed comments on the December 1590 draft Feasibility Study
subzittals on the grounds that these documents were submitted
prior to the revisions of the draft Remedial Investigation Repert
and the completion of several supplementary studies. In
addition, as indicated in EPA's Decsmber 20, 1991 letter, and
discussed in the Dscember 1991 meeting, EPA has determined a
preliminary remediation gocal of 5 ppm for PCBs in the wetlands
sedinents. Consequently, Wehran is directed to resvise the
initial reasidility study deliverables, as appropriate, to
raflect thase changes.
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To assist Wehran in preparing the ravised Feasibility study, EPFA
offers the following comments:

1. Developmant and evaluation of alternativaes
involving the excavation and treatasnt of PCB-
contaninated sediment should be consistent with the
guidelines describaed in the attached fact sheet, "A
Guide on Remedial Actions at Superfund 8ites with PCB
Contamination.” This fact sheet cutlines tha primary
regulatory requirements of the RCRA and TSCA programs
cencerning PCBs.

3., Development and evaluaticn of alternatives
invelving the remediation of contaminated ground water
should consider several general response actions, such
as various degrees of active restoration, limited or no
active response measures, and plume containment. A
range of trsatnent technologies and extraction
technologies should also be considered, to the axtent
appropriate. In addition, evaluation of treatment
options should also include a discussion of the
feasibility of treating ground water at the facility
currently in design as part of the Operable Unit 1

If you have any questions or coxmants, please contact Alison
Barry, of my staff, at (213) 264-8678.

Sincerely yours,

(om0

Ra d Basso, Chiet
New Jersey Superfund Branch II

Attachmnents

cc: Ralph Sundstrom, Kin Bus
Richard Xarr, Waste Management NA
Robert Miller, Wehran
Ian Curtis, NJDEPR
Jeanne Litwin, CDM FPC
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EXECUTIVE SUMMARY

This risk assesament (RA) for the Kin-Buc Landfill site - Operable Unit 2 is composed of
two parts. Parti, Human Health Assessment. focuses on the human heaith effects of
contaminants reieased from the site through ground water, surface water, and sediment. Part (i,
Environmentat Assessment, addresses the risks to fiora and tauna in the the sits, due
to exposure to site-related contaminants in surtace water and sediment. B used to
evaluate risks 1o selected species. Contaminant fate and transpon information n the
Human Health Assessment applies to Environmental Assessment 8iso. The of the
report will be presented 88 two stand alone sections, each with a distinctive %m
approach, to allow better access o the information contained therein.

To aliow periodic review of the approach used in this RA, while it wag atitl in pvae
EPA was informed about Data Handling, indicator Chemnica! Selection, Exposure Pathways and
Assumptions, and Risk Assessment in a series of milestones.

The following sections present details on the Human Health Asssssment and the
Environmental Assessment.

Human Health Assessment

The contaminants identified in samples from the Kin-Bue Landfiil site were soreened to
identity the most hazardous compounds. The contaminant screening process identified 19
chemicals of potential congern: nine metals and ten organic compounds. These compounds or
eiements were seiected because of their toxicological properties, potentially critical exposure

routes. frequency of occurrence. and higher concentrations present in comparison to other
contaminants.

Contaminant migration mechanisms were evaiuated for each of the indicator chemicals
based on the site's physical setting and the physical and chemical properties of each
contaminant. Exposed populations include loca! resicents who fish and swim in the area streams,
and potential future residential users of ground water.

Toxicology assessments, which include pharmacokinetics, human health sttects, and dose
response assessment, for each of the indicator chemicals were deveioped based on ourrent U.S.
EPA accepted heaith sifects documents, and established toxicological sources.

Risk characterization inciuded an assessmant of risk associated with carcinogenic and
noncarcinogenic effects. Noncarcinogenic risks were addressed using & hazard guotient
computed by comparing the dally intaks levels to a referance dose. above which no human healith
effects are anticipated. and summed to obtain a hazard index. This index ghould not exceed one,
according to the NCP Supsrtund site remediation goals (U.S. EPA, 1889).

Many of the hazard indices computed Indicated that the intake ievels were below the
reference doses (l.e.. hazard indices were below one). However, five ot the exposure scenarios
had hazard indices (M) above reference doses:

. ground-water ingestion by aduits and children,
. fish ingestion by acults. and
. dermal contact with sediments by chlidren.
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DRAFT

Potential carcinogenic risks were computed by multiplying the chronic daily intakes by the
chemical-specific carcinogenic siope factor. The resuiting carcinogenic risks were than compared
to the Supertund Site remediation goal of 10* to 10¢ (EPA, 1989).

The following risks calculated for the potential exposurs scenarios exceeded the upper
limit of the guideline range: .

. ingestion of ground water by aduits and chiigren,
. Ingestion of fish by aduits and children, and
. dermal contact with seciments by aduits and chiidren.

Overall, the greatest noncarcinogenic hazard indices and carcinogenic risks result from
oral ingestion of and dermal contact with the following constituents: arsenic, an¥mony,
bis(2-athythexyl)phthalate, 4,4'-DDT, manganese, PCBs, and vinyl chioride.

Environmental Assesement

The potentlal impacts to fish, wildiife. and plants were evaiuated in the environmental
assessment. Secause the environmantat agssssmant estimates risks to discrete popuistions, the
site was first divided into subsets representing separate arsas for contaminant exposure. Media-
specific chemicals of potential concemn wers identitied for sach area of the site. Spatial pattermns

in contaminant concentrations were evaluated 10 determine whether chemicais in specific media

are likely to occur from site-related activities. Ecological receptors and potential exposure
pathways were identified.

Aquatic life ana marsh plants may be exposed 0 chemicals in surface water and sediments.
Estimates wers made ot the exposure of predatory bird speciss through the food chain and
surface water ingestion. After toxicity data were obtained, risks 10 aquatic life were assessed by
comparing surface water and sediment concentrations with toxicity guidance vaiues. Risks to
birds were evaluated by comparing estimated dosages with toxicity refersnce vaiues (TRVS)
derived from the literature, which are measured or estimated *no cbserved effect” dosages.
Risks to fish, fiddler crabs, and mammals were 238¢839G by comparing tissue leveis In Kin Buc
animais with leveis reported to be associated with toxic effects.

Organic chemical concentrations in surface water da not pose risks to aquatic life.
Although ssveral metais were found in suriace waters at concentrations above ambient water
quality criteria, the spatial pattemn of concsntrations does not impticate site-reiated activities. The
major site-related risks to aquatic ife are posed by the presence of PCBs in sediments at Poct C
and the Connecting Channel and tidal Edmonds Creek. Thesa concentrations greatly exceeded
guidance levels and, therefors, assumed to be toxic to bottom-dwelling organisms. Seciment
concentrations of antimony, lead, mercury, nickel, and zine aiso siightly exceeded guidance
values for sediment toxicity and the concentrations appear to be eite-reiated. Sediments can be
a source of PCBs to fish ang ficddiar crabs: PCB tissue leveis in mummichogs collected at tidal
Edmonds Creek excesded levels associated with toxic effects. Tissue concentrations of
mammals were less than levels associated with toxic effects, Marsh plants may be at rigk from
exposure {0 arsenic. copper. and lead; but, there are considerabie uncertainties in the piant
toxicity guidance values.
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Table 1-4. Chemicals of Polenial Concem

L Surface Wales

D. Low Lying Ares

C. Edmands
Non-Tidst

B. Edwmonds
Tdal

A. Pool Ce
Chennel

P
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Table 1-4.

L Surface Water (Continused)

14

DRAFT
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Table 1-4. Continued

149d

) 0. Sadimenis
A B. C. 0. E. F. G. -
Poel C and | Edmonds | Edmonds | Low Lying | Martins L ARasitan
Chennel Tidal Non-tidal Aren Creek Brook River
PANs:
Phonantiwvens X ¢ X b
Pyrene X X X
Total PAHE X X X X X
o PC8's:
Asociar 1254 X X X X X
Total PCBs X X X X X
Metals:
Anlimony X X X
Arsenic X X
Cadmhsn X
Clwormhuw
Coppes X
Lsad X
Mercusy X NN
Nickel X X s\ \'ﬁh'
Siver BN
— X N NS
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in. Bilota
Edmonds Tidal Martin Creek ME Brook

Mumemichog

PCBs:
Asaclor 1248 X X X
Asoclor 1254 X ) ¢ X
Arocior 1260 X

Metals:
Cadmium X
Chromium X X X
Lead X X
Fiddier Crab

PCBs:
Araclor 1248 X
Araclor 1254 X
Aroclor 1260 X

Motals:
Cadmhsm X
Chromium X
Lead X

200 o8y
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(
Table 1-4. Conlinued
M. Blota
Edmonds Tidal Martin's Creek

Muskrat

PCBs:
Arocios 1254 X X

Metals:
Chrorsium X X
Load X X
Notway rat:

PCBs:
Asrodios 1280 X

Metats:
Cadmium X
Cheomium X
Lead X
House mouse

PCBs:

Asocior 1280 X

200 08
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MILESTONE 1] TASLE 1-8
TNOICATOR CHEMICALS CHOSEM !OE {Aﬂl WEOIA
AT THE KiNeBUC SUPERFUAD 3112
0 CAT P ]

CONPOUND SIDINENTS  SURFACE WATER  SROUND VATER AlR

voCs.
BEINZENE

CARBON OISULFIOE
CHLORORENZENE
1,2-DICHLOROETHENE
VINYL CHLORIDE
XYLENE X

pIEIE
% XNE

PANS :
NAPHTHALENE X X

PHTHALATES:
B13(2-ETHYLMEXYL IPHTHALATE b

PESTICIJES/MCos:

4.4 DOV

44 1] X
NETAL

k2 ]

[ 2]

[

-

-

~

=
PEPIEIIE  PEPCIA M
P PE DI FEILPT

£

Tris tanie presants the sontaminents af soncern for the humen heslth evalustian of
the Kin 8yt RA. hots that 411 of the contaminants selectet above will be evelud
for 41! ef the patraways 1n which thay were catectad. Fer exanple: casmium was only
selectes for graund water, 1t will Dg evaluated for sediments. surface water, and
grounc water. Since the air pathwey involves volatilization, cadmium will not be
evalusten for ate.

-19.
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TABLE 3-1
EVALUATION OF EXPOSURE PATHWAYS

SOiL

Onsite

Ingestion - Not evaiuated. Access is controtied
Absorption - Not evaluated. Aocess is controlied
Ofisite - Not evaluated. No data

Segiments

ingestion - Evaluated for expsoure during recreation activities
Absorption - Evaluated for exposure during recreation activities

WATER

Ground Water

inhalation - Evaluated for exposure during showering
ingestion - Evaluated for exposure from water consumption
Absoprtion - Evaluated for exposure during showering

Surface Water

Inhalation - Not evaluated. Other routes are adequate to asseas suriace water risks

ingestion - Evaluated for exposure during recreation activities
Absorption - Evaluated for exposure during recreation activities
Figh ingestion - Evaluated for exposure from fish consumption

AR

Onsite
Dust Inhalation - Not evaluated. No mechanism for dust release
VOC Inhgiation - Not evaluated. Access controlied

Oftsite

, Dust inhalation - Not evaluated. No mechanism for dust reiease

VOC Inhaiation - Not evaiuated. Early repons indicate lanctill cap eliminated much of the

vapor migration

$302.001-%n-Bus RA Fnal
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RECEIVED

FEB 0 7 1992
] Wetran Enginesring
.’;tq," Messachusots
‘; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 1!
" -r/

JACOB K. JAVITS FEDERAL BUILDING
e R 1992 NEW YORK. NEW YORK 10278

Kevin Burger, C.E.P.

Facility Coordinator

Wehran Engineering Corporation
Andover Research Park

Six Riverside Drive, Suite 101
Andover, Massachusetts 01810-1121

Re: Additional Biological Sampling Reports, Operable Unit 2
Remedial Investigation (RI), Kin Buc Landfill Superfund
Site, Edison, New Jersey. Administrative Order No. II-
CERCLA-00114.

Dear Mr. Burger:

The purpose of this letter is to transmit the results of the
additional biological sampling conducted by the U.S.
Environmental Protection Agency (EPA) to supplement the draft
final Operable Unit 2 Remedial Investigation Report submitted by
Wehran on behalf of the Respondents to the above-referenced
Order. The Environmental Services Division (EPA-Region 2)
report presents evidence for biocaccumulation of PCBs in fiddler
crabs within the Operable Unit 2 study area. The Emergency
Response Division (EPA-OERR) report presents the results of
analyses conducted on muskrats obtained from the Edmonds
Creek/Marsh systemn.

These reports are provided for informational purposes only.
Written comments may be submitted to EPA during the public
comment period which follows the issuance of the Proposed Plan.
If you have any questions or comments regarding these reports,
please contact me at (212) 264-8678.

Sincerely yours,

Alison Barry
Remedial Project Ma

Attachments

cc: Ralph Sundstrom, Kin Buc (w/o0 attachments)
Richard Karr, Waste Management NA
Bob Miller, Wehran
Ian Curtis, NJDEPE (attachments)
Jeanne Litwin, CDM FPC

PRINTED ON RECYCLED PAPER
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U.S. ENVIRONMENTAL PROTECTION AGENCY

Xin-Buc Landfill
Bioclogical sampling

May 1991 (draft)
January 1992 (final)

ENVIRONMENTAL SERVICES DIVISION
REGION 2
NEW YORK, NEW YORK 10278
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Participating Personnel:

Prepared by:

Kin-Buc Landfill
Bioclogical sampling

May 1991 (draft)
January 1992 (final)

Darvene Adams, Region Il
Mark Sprenger, HQ-ERT

WESTON/ESAT
Lynn Vukovich
Joseph Gebler
Mark Denno

David Miller

2 N e/ -
Darvene Adams,
Environmental Scientist
Lynn Vukovich,

Envir Scientist

Approved for the Director by: 19/92—

Surveillance/ & uonitoring Branch
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INTRODUCTION

The Kin-Buc landfill is located on Meadow Road in Edison, New
Jersey. It is an inactive site with a total size of
approximately 220 acres. Operations began as early as 1947. The
site was operated as a landfill by Kin-Buc, Inc. from about 1968
to 1976. It was a state-approved landfill for industrial and
municipal wastes from 1971 to 1976.

Major features of the site (Figure 1) include two large mounds
and one smaller mound, and a natural depression, called Pool C,
which accumulates PCB laden oil and leachate. East of Pool C,
across from Edmonds Creek, is a large tidal estuary with numerous
ditches dug for mosquito control. Pool C is connected to Edmonds
Creek by a channel and Edmonds Creek flows into the Raritan
River.

The site is presently divided into three operable units. The
Operable Unit 2 Remedial Investigation (RI) was conducted by
Wehran Inc., a contractor for the Potentially Responsible Parties
(PRPs). Included in this operable unit are Mound B, Mill Brook,
Martins Creek, Edmonds Creek (including the connecting channel
from Pool C), the adjacent wetlands, and groundwater emanating
from the site.

Sediment and biota sampling and analysis were included in the
operable unit II RI workplan to determine the extent of
biocaccumulation of site-related contaminants. Targeted for
collection and analysis were fish (mummichogs), benthic
invertebrates (fiddler crabs, shrimp) and mammals (muskrats).
However, the Wehran subcontractor (TES) for the biota sampling
was not able to obtain fiddler crabs (Uca sp.) from Martins Creek
and shrimp (Palaeomonetes sp.) for analysis. Because of the
importance of addressing this route of potential contaminant
exposure in the food chain, the Surveillance and Monitoring
Branch (SMB) was requested to try to provide this additional
information.

on July 12, 1990, sampling was conducted by the following
personnel:

Darvene Adams, USEPA-Region II, SMP
Lynn Vukovich, WESTON/ESAT

Mark Denno, WESTON/ESAT

Joseph Gebler, WESTON/ESAT

Mark Sprenger, USEPA-ERT

David Miller, WESTON-REAC

Additionally, personnel from Wehran and their subcontractor,
Terrestrial Environmental Specialists (TES) attended and obtained
split samples, wvhen sample volumes allowed. In some instances
they collected samples concurrently with EPA.

00 o8
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OBJECTIVE

To dctorﬁino if bioaccumulation is occurring in lower trophic
level organisms in the Operable Unit 2 area of the Kin-Buc
Landfill site.

SANPLING AND AMALYSIS PROCEDURES

Sampling locations are shown in Figure 1. General water quality
measurements were taken at all locations using a Hydrolab. These
measurenents included pH, dissolved oxygen, temperature, oxygen
reduction potential (ORP), depth and salinity.

A total of 5 sediment samples were collected from four locations:
1. Upper Edmonds Creek,
2. Lower Edmonds Creek (2 samples),
3. Martins Creek, and
4. an upstream reference location on the Raritan River.

Sediment samples were collected from areas that would be
submerged during high tide. Appropriately cleaned stainless
steel trowels were used for collection and sediment samples wvere
homogenized in a stainless steel bowl. Trowels and bowls were
dedicated to each sampling location. The samples were preserved
on wet ice at approximately 4°C until shipment to the laboratory
the next day. Sediment samples were analyzed for:

semivolatiles,

PCBs,

5 metals (cadmium, chromium, copper, mercury and zinc),

Total Organic Carbon (TOC), and

grain size.

Organic and inorganic sediment analyses were done according to
the Contract Laboratory Program (CLP) scopes of work (SOWs).
Total Organic Carbon (TOC) was analyzed according to the Region
II method, "Determination of Total Organic Carbon in Sediment"™
(Lloyd Kahn, July 27, 1988) and grain size was determined using
ASTM method D422-83, "Particle-Size Analysis of Soils".

Fiddler crabs (Uca minax) were obtained from the same locations
as the sediment samples. These were collected by hand into
stainless steel buckets. The fiddler crabs were identified to
species and sexed; only males were utilized in the composite
samples to reduce variability due to sex differences. Samples
were stored on wet ice at 4°C until delivered to the laboratory
for analysis. Analyses were done according to "Test Methods for
Evaluation of Solid Wastes™ (USEPA, 1986), as follows:
semivolatiles - procedure 8270,
PCBs ~ procedure 8080, )
cadmjum, chromium, copper and zinc - procedure 6010,
mercury -~ procedure 7471.

200 08M
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Although the reference location was in close proximity to the
Kin-Buc Landfill, it was selected because it was the only area
upstream of the Kin-Buc Landfill site that fiddler crabs could be
obtained. It is a less than ideal reference location because of
the possibility that tidal effects could transport contaminants
to this location from the Kin-Buc site. The reference location
was also close to the New Jersey Turnpike and could receive
contaminants from that source.

An attempt was made to collect shrimp utilizing dip nets and a
small seine net. However, the number of individuals collected
was insufficient for analysis.

RESULTS and DISCUSSIONM
Water Quality

Results of the general water quality measurements are given in
Table 1. Salinity ranged from <1 to 5.4 parts per thousand; pH
ranged from 6.5 to 7.0; dissolved oxygen from 4.6 to 6.1 mg/l and
temperature from 21 to 23°C. These ranges are expected in an
estuarine system.

Sedipents

Volatile organics were not determined to be of concern for this
study and therefore were not analyzed in the sediment samples.

The U.S. Environmental Protection Agency (EPA) does not yet have
standards or criteria for sediment contamination. Levels are
therefore compared to reference location values and literature
values known to have adverse bioclogical effects.

After data review, some results were qualified with a "J",
meaning that the contaminant was present but the value given is
estimated. The "Risk Assessment Guidance for Superfund - Volume
I" (USEPA, 1989), allows the use of "J"ed data for risk
evaluation.

Semivolatile organics analysis

Table 2 presents the levels of semivolatile organics detected in
sediment samples. Detection limits and raw data are found in
Appendix A.

These data show a variety of polynuclear aromatic hydrocarbons
(PAHs) and phthalates are present at the Kin-Buc Landfill site as
well as at the reference location. The Martins Creek location
appears to be the most heavily contaminated with semivolatiles as
the number of contaminants appear to be more extensive and the
levels higher than those from the Edmonds Creek location. This

4
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may be due to a different source material on this side of the
Kin-Buc Landfill site (since several mounds are present on this
side of the site) and/or upstream contributions. There are also
several closed auto salvage yards in the upstreanm section of
Martins Creek.

PCBs/pcstic;dos analysis

Table 3 presents the results of the PCBs/pesticides analyses of
the sediments. Detection limits for the pesticide fraction
ranged from 14 to 650 ug/kg, dependent on the sample. Detection
limits for PCBs were between 140 and 650 ug/kg. Specific
detection limits and raw data are found in Appendix A.

PCBs were not detected in sediments from Martins Creek or the
reference location. Total PCBs were highest in Upper Edmonds
Creek sediments (3,0903 ug/kg). Concentrations in Lower Edmonds
Creek sediments were 1,450 and 2,030 ug/kg (includes the
duplicate analysis).

Long and Morgan (1990) compiled sediment PCB data from many
locations in the United States. They state: "With very few
exceptions, effects wvere almost always associated with PCB
concentrations of 370 ppb (ug/kg) or more".

When compared to the non-detect from the reference location
(detection limit from 190 to 390 ug/kg) and literature values for
other estuarjes, the values from the Kin-Buc site are indicative
of contamination by a source of PCBs and potentially injurious to
biota.

Inorganics

The levels of metals detected in sediments are shown in Table 4.
Some of the levels are at or near levels shown to cause adverse
impacts in biota (Long and Morgan, 1990). However, the reference
location had similar concentrations of some metals, indicating
another source in that location (e.g., the NJ Turnpike). The
elevated levels of metals combined with the PCBs found in Edmonds
Creek could have synergistic effects on biota.

Eiddler Crabs

Volatile organics analysis was not done on the fiddler crab
samples. Semivolatile compounds were not detected in the fiddler
crab samples. Detection limits and raw data are found in
Appendix B.

Concentrations of the five metals analyzed in the crab samples
are shown in Table 5. Chromium, copper and zinc were detected in
crabs from Lower and Upper Edmonds Creek and the reference
location. Copper and zinc were detected in the Martins Creek
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fiddler crabs. A low level of cadmium (0.6 mg/kg) was also
detected in the reference location sample. Mercury was not
detected in any of the crab samples.

Table 5 also shows the results of the PCB analyses of the fiddler
crab samples. Percent lipids were determined and the lipia-
adjusted PCB concentrations are reported in this table. Piddler
crabhs were prepared for analysis in two ways. At all locations
crabs were analyzed for PCBs with the outer covering (carapace)
intact. In addition, a sample of crabs obtained from Upper
Edmonds Creek was analyzed with the carapaces removed. This type
of sample was used to simulate the consumption of crabs by small
shore birds and mammals which do not consume fiddler crabs whole
but ingest the internal organs and small appendages.

Since PCBs are lipophilic and the amounts of lipids present in
biological samples vary, lipid-adjusted concentrations are often
used to give an indication of the normalized PCB concentration
present in the sample. They allow for a more accurate comparison
between tissues and across species. The concentrations of PCBs
(Aroclor 1248) in the Lover Edmonds Creek sample and duplicate
were 47 and 98 ug PCBs/g lipid, respectively. The Upper Edmonds
Creek sample contained 107 ug PCBs/g lipid (Aroclor 1248).
Martins Creek fiddler crabs had 7 ug PCBs/g lipid (Aroclor 1260)
and the reference location was non-detect for PCBs. These crabs
were all analyzed with their carapaces intact. These concen-
trations indicate that bicaccumulation of PCBs is occurring in
the fiddler crabs from Edmonds Creek and to a lesser extent in
Martins Creek organisms.

A very significant finding was the concentration of 500 ug PCBs/g
lipid in the Upper Edmonds Creek fiddler crab sample which had
the carapaces removed from the crabs. Fiddler crabs are consumed
by several species of birds and small mammals which inhabit marsh
ecosystems. Some of these predators do not consume the entire
organism but selectively eat the internal organs and small
appendages. These organisms would receive a significantly higher
exposure to PCBs from the food route. Studies have shown that
the dose of PCBs which is lethal to 50% of the birds tested (LD-
50) varied from 604 to over 6,000 mg/kg in their diet (Eisler,
1986).

The Kin-Buc Operable Unit 2 Draft RI report stated that great
blue herons and black crowned night herons were observed in a
Spartina stand, presumably feeding on fiddler crabs. These crabs
are also consumed by other birds such as green herons, willets,
and seagulls. Mammals which may consume fiddler crabs include
raccoons, muskrats and red fox, all of which were observed at the
site. In addition, some fish and blue claw crabs will also
consume fiddler crabs.
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levels of concern

Several organizations have set levels of concern for PCBs in
biota. The International Joint Commission (IJC) uses a level of
0.1 ppm (ug/g) to protect piscivorous wildlife (cancer risk).

The State of New York has proposed a fish flesh criterion of 0.13
ppm to protect piscivorous wildlife. The Food and Drug
Administration (FDA) has an action level of 2 ppr for PCBs in
seafood. However, this level is aimed at seafood that is
involved in interstate commerce and is for human consumption.

SUMMARY

The results from this sampling and analysis indicate that food
chain bioaccumulation of site-related contaminants at the Kin-Buc
Landfill site is taking place. Most notable of these
contaminants are PCBs. The organisms potentially at the greatest
risk from these contaminants are the predators that consume the
internal organs and small appendages of the fiddler crabs. The
level of PCBs in this type of sample was 500 ug/g lipid.

RECOMMENDATIONS

A site-specific ecological risk assessment could be conducted to
determine if the levels found pose a significant risk to site or
transitory biota.

If any additional sampling is done, an attempt should be made to
better define sediment background levels of contaminants in the

Raritan River basin.
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Table 1

Water Chenmistry Measurements

Parameter Lower Upper Martins Upstrean
Edmonds Edmonds Creek Reference
Creek Creek Location

PH 6.5 6.7 6.6 7.0

dissolved 4.6 4.7 6.1 6.1

oxygen (ppm)

temperature 23 21 21 22

(°C)

depth (m) 0.5 0.5 1.0 0.5

salinity (ppt) 5.4 2.3 1.0 <1

Water chemistry measurements were done at high or outgoing tides.
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Analyte

Acenapthene
Fluorene
Phenanthrens
Anthracene
Fluoranthene
Pyrene
Butylbenzyl-
phthalate
Benzo(a)An-
thracene
Chrysene
bis(2-ethylhexyl)
phthalate
Di-n-Octyl
phthalate
Benzo(b) fluo-
ranthene
Benzo(k) fluo-
ranthene
Benzo(a)py-
rene
Indeno(1,2,3~-cd)
pyrene
Dibenz(a,h)
anthracene
Benzo(g,h,i)pery-
lene

TICs

1-Octadecananine

Benzenemetha-
namine

Table 2

Semivolatile Organics in Sediments
(concentrations in ug/kg, wet wt.)

Lower Lover Upper Martins Upstream
Edmonds Edmonds Edmonds Creek Reference
Creek Creek Creek Location
- dup
747
94J
2007 2007 1607 910 3007
2507
4307 4407 4007 1600 6407
510J 490J 4307 1600 7307
89J 787 1207 1607
- 2107 2107 1907 740 2907
2807 2707 2607 870 3907
39007 34007 5900 5200 15000
1403
3403 4703 2907 720 5207
3207 2107 2107 840 3900
2807 2807 2307 780 370
1200 1307 3807 1307
867
85J 1003 1103 3505
400J 410JN 570IN
530N

"J* indicates an estimated value
"IN®" indicates an estimated value with presumptive evidence

for the preesence of the material at an estimated value
"TIC" indicates a tentatively identified compound



Table 3

PCBs/Pesticides in Sediments
(concentrations in ug/kg, wet wt.)

Analyte Lower Lower Upper Martins Upstreanm
Edmonds Edmonds Edmonds Creek Reference
Creek Creek Creek Location
- dup
Aroclor 1248 13007 870J 23007
Aroclor 1254 7307 5807 7907
Total PCBs 20307 14507 30907
TOC (mg/kg) 48800 49500 73400 27800 114000
-lab dup 69500
grain sz.
$sand 16.6 19.9 17.6 58.1 16.5
$silt 53.2 50.3 46.6 26.1 56.1
tclay 30.2 29.8 35.8 15.8 27.4

nJ" indicates an estimated value

200 I8

6181



Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinec

TOC
lab dup

grain sz.
$sand
tsilt
$clay

Table 4

Inorganics in Sediments
(concentrations in mg/kg, dry wt.)

Lower Lower Upper Martins Upstrean
Edmonds Edmonds Edmonds Creek Reference
Creek Creek-dup Creek location
20400 182007 183007 74807 178007
27.8J3 48.0J 36.1J 23.5J 31.57
86.6 80.57 94.8J 1463 117J
1.7 1.57 1.77 0.49J 1.47
2.3J
1950 1980J 2540J 2280J 25207
80.7 82.9J3 72.13 40.4J 67.8J7
17.3 15.9J7 25.1J 15.5J 18.1J
215 2213 2077 87.4J 162J
38700 379003 425007 234003 343007
151 164J 125J 2273 148J
6500 6320J 64507 3430J 5990J
326 289J 3743 220J 4047
1.1 1.37 0.85J 0.39J 1.07
34.6 33.73 48.3J7 26.77 32.5J
2170 2260J 25007 12607 1680J
2.2 2.47 1.37 1.17
3.8 3.57 3.5
3420 3600J 27607 1240J 16707
63.5 65.53 60.6J 37.3J 54.57
280 296J 360J 2927 268J
48800 49500 73400 27800 114000
69500
16.6 19.9 17.6 8.1 16.5
53.2 50.3 46.6 26.1 56.1
30.2 29.8 35.8 15.8 27.4
blank spaces refer to non-detects
"J» indicates an estimated value
x
1)
(9]
o
O
N
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Contaminants Detected in Uca minax (fiddler crabs)

Analyte

Metals (mg/kg,
wet wt.)

cadmium
chromium
copper
mercury
zinc

PCBs (ug/kg,
wet wt.)

Aroclor 1248
Aroclor 1254
Aroclor 1260
$ lipias

lipid-adjusted
concentrations

(ug PCBs/g lipiad

)

Lower
Edmonds
Creek

Table 5

Upper Upper

Edmonds Edmonds

Creek Creek

{no cara-

paces)

Martins Upstream
Creek

37.9

25.6

250

580

37.7

26.8

990 14000

Referenc
Location
0.6
1.2
42.6 47.9
26.5 29.1
ND
2.4 1.1
7 -
P
w
O
o)
O
N
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Appendix A

(Sediment raw data, including TOC and grain size)
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b Name: CEIMIC CORF

iB -
SEMIVCLATILE ODRGANICS ANALYSIS DATA SHEET

Contract: 6BDS00Z6

EFA SAMFLE NO.

BFAOL

b Code: CEIMIC Case No.: 143237 SAS No.s _____

SDG No.: EFaQY

trix: (soil/water) SQIL Lab Sample 1D: S00336-01
jample wt/vol: 20,8 (g/ml) G Lab File 1D: 84747
k;vol: (low/med) W Date Received: /90
s Moisture: not de dec. Date Extracted: 97/;9/90’/
ixtraction: (SeoF/Cont/Sonc) SONC Date Analvzed: /10/9
¥C Cleanup: (Y/N)Y N__ pH1 6. Dilution Factor: 1,0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UYG/KG (7]
H H H v,!
! 108-9%-D-=m——=-= Fhenol : 670 wJ’ ¢
HEP SRS 2- L7 EL 2 L bis(2=-Chleroethyl )Ether H 670 iU H
} 8=tV =Brmrmcec—e- 2-Chlorophenol : 670 U H
! S4l=73~irmmmm——— 1,3=-Dichlorobenzene H 670 U H
- ! 106-4b~T e l1.4-Dichlorobenzene H &70 U H
: P 1000l Eenzyl Alcohol H &70 U :
; HE -l l.2=-Dichlorobenzene H 670 U '
! 98-8~ == 2=-Methvlphenol H &70 U H
‘ ! 306TE-To-Fem = bis(2=Chloroisopropyl)Ether__! 670 U !
t ! 106-44~-0-rmmme—e 4-Methyvlphenol H &70 U :
! 621=64~Tmmmmmmme N-Nitroso-Di-n-Fropvlamine___! &670 U !
| &7=72 = Hexachlorcethane ' &70 iU H
! 98-98-Frmcmneaea Nitrobenzene ! 670 U} !
! 78-39~-l-commmee—a Isophorone H &70 U H
! B6-78-tcrmcccn—a <=Nitrophenol H 670 U H
! 10867 ~F e 2.4=-Dimethylphenol H &70 11U H
! 63-88%-Qcc—mrecaa Kenzoic Acid H 3300 ¢ H
i 111-9)l~l-=—w=—==big(2-Chlorocethoxy)Methane___! 670 U H
! 120-83~2==ne==-==2 4~-Dichlorophenol H &70 U H
! 120-82~l~=~w=m==1,2,4=-Trichlorobenzene H 670 ¢ $
! 91=-20-Jc—mcccc=- Naphthalene $ &70 U $
! 106-47~B-==ce=-==4~-Chloroaniline H &70 U H
! 87-68=3~crcccw—- Hexachlorobutadiene ! &70 U H é
{ 39-80=7=cmcccnan 4=-Chloro-3-Methylphenol H &70 U : O
! 91-87<b~=cvccee=2=-Methvinaohthalene________ _ ! 670 U H
} 7747 =f-cmmcnma Hexachlorocvclooentadiene : 670 U t 8
! 88-06-2v—ecm——e—— 2.4.6=-Trichlorophenol H &70 U : N
! 93-9%~Qrccmcmana 2,4,35-Trichloroohenol : 3300 U H
! 91-838-7~~—r=c-==D=-Chiloronaphthalene H &70 U H 8
! 88-T74~dovcrcne=e 2-Nitroaniline H S3I00 U : N
! 131-11 - Dimethv]l Fhthalate H &70 U H w
! 208-94~B-em—mem== Rcenaohthylene ¢ &70 1U! H
D O Rl S S — 2.6~Dinitrotoluene ' 670 WV
= = ‘—079
FCRM 1 Sv-1 1/87 Rev.




! )
; iC EFA SAMFLE NO.
) SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
L ! EFAOYL H
b Name: CEIMIC CORP Contract: 48D90Q28 : !
H
ab Code: CEIMIC  Case No.: 14323 SAS No.: SDG No.: EF&AQ
Ltrixs (soil/water) SQIL Lab Samole ID: 90037&6-01
ample wt/vol: ) 0.4 (g/ml) G Ladb File ID: As7467
[}
evel: (low/med) LOQW ____ Date Received: 7/168/9
Moisture: not dec. 3§ dec. Date Extracted: 07/19/90
xtractions (SepF/Cont/Sonc? SONG Date Analyzed:s 08/10/90
FC Cleanup: (Y/N) N___ pH: -] Dilution Factors 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or uQ/Kg) UG/KG Q
: : t H
! 99-09-Lmrmmmme—= 3=Nitroaniline ! 3300 ¢ 3
! 83=-02-Fmmmmmr=- Acenaphthene H &70 U H
} 31-2B-lmcmnmew==2 .4=-Dinitrophenol H 3300 U !
{ 100027 emccec—- 4-Nitroochenol H 3300 ¢ H
! 138-64-F=——cm——e Dibenzofuran : &70 | H
i 121~14-2vmmmmme= 2.4-Dinitrotoluene H &70 !} }
! B4-bb-L-mm—mme— Diethvlphthalate ! &70 | H
{ 7008-72~-3~w=~===4~-Chlorophenvl-phenylether___! &70 ! H
! 86=73-7~~rwen—=- Fluocrene H 670 U '
! 100-10-§=—=r—ww= 4-Nitroaniline H IJ300 ¢ H
! 534-832-1—=eemmee 4.6-Dinitro-2-Methviphenol__ : 3300 ¢ J :
} 84~30-b~—=mcmma== N=-Nitrosodichenvlamine (1) ___! &70 | !
! 101-30~C-—mune—= 4-Bromoohenvl-phenvlether____ : 670 ¢ H
P 118-78~l-mmcmm= Hexschlorobenzene H &70 ¢ H
! 87-B8-T-cmmocene Pentachlorochenol : 3300 : ‘p !
3 ! 83-01-8-~==—=m=m Phenanthrene H 200 H
b1 120-127=—meemmm Anthracene ¢ 670 :uf t
{ 84=-74~Lvem—ce—— Di-n-Butylphthalate ¢ 670 SUj' H
. I 206~44~0-==—====Flyoranthene . H 430 H
{ 129=-00-0~==e====Pyrene t 310 lJ H
{ 88-48=7~—=w==- --Butvlbenzvlphthalate H 89 1J H
! 91-94-}-—=-—=-==3,3'-Dichlorobenzidine ' 1300 wy + %
! 36-838<-3~we—w-—=-Ranzol(a)Anthracene 3 210 13 i O
! 213-01-F-—memm—- Chrvsene H 280 1J $
! 117-81<7--—-cuen bis(2-Ethylhexyl)Phthalate___! 3900 za' t
! 117-84-0-=——~- -—-Di-n-Octyl Phthalate : 670 Uy : ©
} 203-99-2~c~emew- Benzo(b)Fluoranthene $ 340 :J H
! 207-08-9--=--~---Benzo(kl)Flucranthene t 320 : ®
HI-TeDdeindd - e Fenzol{a)Pyrene H 280 ¢ : g
bl 193-39-8~ccmacme Indenc(l,2,3~cd)Pyrene H 670 Y
N . B Ditenz(a,h)Anthracene ! 670 g
! 191-24<0-—==w==- Benza(g.h,i)Ferylene H 8% 11J :
¢

e e wn e

1) = Cannct be separated from Diohenylamine

FORM 1 SV=-2

080

1/87 Rev.



A ——" ev—— e

mb Name: CEIMIC CORF

iF

SEMIVOLATILE DRGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFOUNDS

¢
ab Code: CEIMIC Case No.: 14323 SAS No.:3

trixs: (soil/water) SOIL_

ltnmplo wt/vol:

0.4 (g/al) G

chl: (low/med) LQOW

Moisture: nct dec. __S1 dec. _____
;traction: (SepoF/Cont/Sonc) SONC
lG'C Cleanup: (Y/N)Y N___ pH: __ 6.3

|

umber TICs found: =i

Lab Sample 1ID:

L.ab File ID:

Contract: &BDS0OLB

EFA SAMFLE 'NO.

BFACYL

SDG No.: EFAOL

200836-01
88767

Date Received: 7/18/9¢
Date Extracted: 07/19/90

Date Analyzed: 7310/9
Dilution Factor: 1,0

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/KG

H : H H H
CAS NUMEEE H COMFOUND NAME H RT ! EST. CONC. ¢ H
TEESEEEEEZrIEESES | A EEEEESESSSTESSESEEXSESESS | EEESESES | EESSSESEISEERE ! EEmES |
1. 000000 tUnknown ! 4,72 2100 ;jtﬂﬂ:w
<. 1237422 14-Hvdroxy=4-methyl=-2-pentano! 9.38 1| 36000 Lﬁ!f' J
S 000000 iUnknown ! 21.64 | 40 /Y H
4, 000000 iUnknown T 23.47 JIq40 1BJ :
S. 000000 {C12H46C14 isomer i 28.07 ¢ 600 H
6. 000000 iC12H&Cl4 isomer ! 26.%7 ¢ 470 ¢ :
7. 124287 t1-Dctadecenamine. N . N-dimeth! 26.87 | 400 3 H
8. 000000 tArcomatic H 7.19 | 340 RJ H
. 9. 0OCO00 ‘Unk nown P 27.29 ¢ 27 ) U
10, 000GO0 tUnknown ' 29.04 | 270 RJ H
11. QOQOONO iUnknown T 31.14 ¢ S40 (kS Co
" 12. 000000 iAromatic i 31.74 ¢ 400 (RJJ 4
13. 0OOO00 tArcmatic i 31.89 ¢ 1000 RJ[ ¢
14, 000000 tAromatic i 32.06 ¢ T 600 RJI.
t13. 000000 {Aliphatic hvdrocarbon ! 33.07 ¢ 2100 ERJ '
:16. 000000 tAromatic ! 37.07 ¢ &70 1BI| ¢
;17. 000000 tUnknown ! 37.77 ¢ 670 RJ H
;18. 000000 tUnknown t X8.19 ¢ Q40 RJ !
< 19. 000000 {Unknown ! J39.94 ! 740 RJ
i20. 000000 {Unknown { 41.01 ¢ &70 (ERJ =
‘21. 000000 tUnknown I 42.18 ! 840 OV @
| o
o
| N
g -
o
} N
o
{
! 081
{ FORM I SV=-TIC 1/87 FRev.



[ - -— L e - —-— - - - &4

)
-D EX& SAMFLE NG.
FESTICIDE ORGANICS ANALYSIS DATA SHEET T
H BF SO !
[b Name: CEIMIC CORP_ _ Contracts &8D9QORE__ . :
b Code: CEIMIE _ Case Noc.: 142233 SAS No.: _ _— S0G No.: EFAC2
Ltrixs (soil/water) SQIL _ Lab Samole ID: S00%Te~2
} b4 208 kP YR
lample wt/vol: ' 20 .. (a/al) @ Lab File ID:
Jevel: (low/med) LOW _ Date Received: 07/18/°)
! Moisture: not dec. dec. Date Extracted: Q7/19/90
gxtractions (SeoF/Cont/Sanc) SONG Date Analvzed: O7/31/5%
§
¥FC Cleanugp: (Y/N) N pH: &3 Dilution Factor; 2
' CONCENTRATION UNITS:
CA3S NC. COMFQUND (ug/L or uc/Ke) UG/ /KG Q
5 - H H ‘r H
i J15-24-4~=—====—=nliche~-EHC ___ _ ! I3 iU :
! 31923 =T e beta-BNHC ! 35 U H
! 315-86-8--mmmen- dal ta-EHC — H I3 iU !
i 88-3%-Femmmmeeae camma-EFHC (Lindana) ! IT WU :
! 76-33-3-m—mmm—m— Hectachlor : I3 U H
! ! 303 j=mmmmmmm=Qldrin H IT U :
! 1028=-37=F-—mmmm Heptachlor eocoxide_ _ _ H I3 WU :
! §39-93-8-=->mmu- Endosul fan I P 33 W :
} 80-tT el m e Pieldrin_ ____ _ ____ H 6% U !
! TRt G 4.4°-DDE ____ __ . _ ___ —_——t &% iU :
} 7o=l0=8r—mmmm Endrin _ . _ 6% iU l H
P ITLiTmE S~ e Endosulfan II_ - ! &3 :U‘ !
! T2-83-5-—mmm—m—m 4.4'-DDD__  ___ _____ 3 6% Uk
P 10T L= T e Erdosulfan sulfate H &3 :U! !
i SO=2%-3--rmeme- -4,4°'-DDT __ L SN 63 U d
! 72-43-8--=-~-~--Methoxvchlor : 336 wup
! 33493-70-8~--==-Endrin ketone__ _ _ : % L[ ¢
! 8103~-71-9~==—===alpha-Chlordane H 30 U :
} 5103-74-2-~e====gamma-Chlordane ! 330 U '
! §001-33-2=~=====Toxaochene { &30 U H
! 126784-11~2======Aroclor-10146 H 330 L H
! 11104-28-2=-=~=-Aroclor-1221 H 330 U H é
? 11141-16-8~~=—=-Aroclor-1232 : 330 U DS
! 3T3&3-21~-9-=====Aroclor-1242 H 330 Uy ¢
¢ 12672-2%9-4------Aroclor-1248 } /1300 +1- ! 8
! 11097-46F-1-—===" Araclaor-1234 H 730 < LN
! 11096-82-8-==—mn Aroclor-1260 ' s30 Y
: 1 ' ’ ;
N}
*
FORM I FEST - 11 38%-



———— — e s

ab Name: CEIMIC CORP
4
,b Code: CEIMIC Case No.: JA327  SBAS No.s

v ——— —— i ——— - .
- - —— —— e e - - -

$ § -]
SEMIVOLATILE DRGANICS ANALYSIS DATA SHEET

Contract: &8D90028

EFA SAMFLE 'ND.

BFAO

-
e

SDG No.: BFAQL

!
atrix: (soil/water) SOIL Lab Sample 1D: BT LD
ample wt/vol: 0,2 (g/ml) & Leb File ID: Q4753
|
rvclz (low/med) LDW Date Received: 7 /9
;Hoisture: not dec. 52 > dec. Date Extracted: 07/19/90C
ttractions (SepF/Cont/Sonc) SONC Date Analyzed: 08/09/90
3C Clesnup: (Y/N) N__ PH: 6.1 Dilution Factor: 1.0
)
! CONCENTRATION UNITS:
. CAS NO. COMPOUND (ug/L or up/Kg) UG/KG e]
: : : ] :
; ! 108-98-2-ceccoa= Phenol . ___ .__ _ : 690 :uf H
: { 111-44-4~mmmmme bis(2-Chloroethyvl)Ether H 690 U | :
. { 953-87-Brrr—ccca= 2-Chloropohencl : 690 ¢ :
: ! 8341=-73-lecmme—== 1.3-Dichlorobenzene H 690 ¢ :
| 106-446=-T——mecom—= l1.4-Dichlorobenzene ! 6%0 U H
i 100=31l=-b-—v——==m Benzvl]l Alcohol H 690 ¢ H
\ R -2 ah-1al Rl L Lt 1.2-Dichlorobenzene ! 690 U H
. ! ' 95-48~T e 2-Methvliohenol H 690 iU H
1 X963B-30-Fmmmme bis(2-Chloroisopropyl)Ether__! 690 U ¢ '
i 106=-484~S-mrmmee 4-Methyvlphenocl : 690 U H
! 621-64-T == N-Njitroso-Di-n=Fropvlamine___ ! &6%0 U !
! 6772l memnae Hexachloroethane ! 690 U i !
. ! 98=-98-T-—mmmee—= Nitrobenzene ! 690 U g ¢
! 78-89-l-cccmcca= Isoohorone H &90 U 1 !
! B8=~73=0-creccca—-= 2-Nitroohenol H 690 U H
‘ ! 109=-467-9-———==== 2.4-Dimethylphenol : 690 U :
H ! 6%-88-0~-rme== --Eenzoic Acid ' 3300 U '
o1 11191t mcccaae -bis(2-Chloroethoxy)Methane___1} 690 U !
! 120~83-2-~--——==2,4-Dichlorophenol ! 690 wu l} 1+ 3
! 120-82-1~==== ——=],2,4-Trichlorobanzene H 6% U | I O
! 91-20~3----=-——=Naphthalene t 650 U } 1
! 106~47-8--======4~-Chloroaniline $ 690 U H 31§
! B7-68~3-—=—=e—e— -Hexachlorobutadiene_______ __ ___ 1 %0 U I I N
! 99-30=7-cecme—— -=4=Chloro-3-Methylphenol ______! 690 WU p
! 91-37=b-mmm—m= -=2=Methvinaphthalense_ H &%90 U H %
0 77474 Hexachlorocyclopentadiene_____! 690 U H N
! 88-06-2--—==——- -2.4,6-Trichloroohenol _ H 690 U ¢ N
! 95-93-f-vceccna==2.4,.3-Trichlaroohenol 1 3300 U H
! 91-38-7-mmecen- -2=Chloronsphthalene { 690 (U :
! B8-74-4-ccccuca- 2=-Nitroaniline H 3300 iU !
{ 131-11-Teeeem=e Dimethv] Phthalate H 690 U H
i 208-94-8---v—-ume Acenaphthvlene H 690 (U} ¢
| 606-20-2-cmmme -2.6-Dinitrotoluene H &90 BU\Y’ H
: H H - : :ll:?
FORM I Sv-1 1/87 Rev.




1cC EFA SAMFLE-NO.

l: SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
! BFAO2 H
b Name: CEIMIC CORP Contract: &8D90026 i :
b Code: CEIMIC Case No.: 14523 SAS No.: SDG No.s EFAQY
*trix: (soil/water) SQIL Lab Samole ID: 9 TH=07
tmolo wt/vols . =0.2 (o/al) @ Lab File ID: Q4733
vels (low/med) LOW Date Received: 7/18/7%0
!ﬂoiltur.a not dec. __32 dec. Date Extracted: 07/19/90
} xtractions (SepF/Cont/Sonc) SONC Date Analvzed: 08/09/990
PC Cleanup: (Y/NY N___ pH3 &.1 Dilution Factor: 1,0
! . CONCENTRATION UNITS:
, CAS NO. COMPOUND (ug/L or ug/Kg) UGB/¥G Q
b ! : '
: ! 99-09-2---===——=3=-Nitroaniline : 3300 T
! ! 8302~ mmmm——— Acenaphthene H 6590 U H
i ! 81-28-8-ccccnaca 2,4=-Dinitrophencl H 3300 U H
! 100=-02=7========4=-Ni trophenol H 3300 U H
| DG -2y T S—— Dibenzofuran : 690 iU :
i ! 121-14-2cmvnva== 2.,4-Dinitrotoluene ! &90 U H
. ! Ba4-$f-L~mmmmnn=- Diethviphthalate : 690 U !
! 7008=72-3~======4=-Chloroohenyl-phenylether___! &90 U H
! B86=73=7 ~—w—w=a==Fluorene ! &90 U H
H ! 100=10-bereme——— -Nitraanilino $ X300 U H
! 334-02-l~mmrenea- 4,5-Dinitro-2-Methviphenol ___! I300 U H
! 86-30-b~===mmme N-Nitrosodiphony!aminc (2)____1¢ &90 U H
! 101-30-3crmmeea= 4-Bromophenvl-ohanvlether ____ 1 690 U :
! 118-784~-l========Hexachlorobenzene H 690 U | :
! 87-84-8~=—ee—eme Pentachlorophenol _ P 3300 UL/ ¢
{ 85-01-8~~=—cem=-- Phenanthrene ! 200 J !
! 120-12-7-======= Anthracene : 690 1wy
! B4-74-2 == Di-n-Butylphthalate H &90 :UJ’ H
} 206-44-0-—~=====Fluoranthene H 440 {J H
{ 129-00-0=~=cace==-Pyrane H 490 {4 H
! 83-48=-7~===—w===Butvibenzviphthalate___ H 78 J H
| 91-94~1-=m 3.3°-Dichlorcbenzidine : 1400 WY
} 34~53+3-=—===—==Benzo(a)Anthracene : 210 13 ! g’
{ 218-01-F=—==e== -=Chrysene H 270 !¢ H
{ 117-81~7-=-———===bis(2-Ethylhexyl)Phthalate___! 3400 T .t o
! 117-84-0---=---=Di-n-Octvl Phthalate : 690 I 1 S
! 209-99-2~=~c=en== Benzo(b)Fluoranthene H 470 13 H
{ 207-08-F===——=== Penzo(k)Fluoranthens ! 210 {J : —_
! 50-32-8-—=—=—===-Banzo(a)Pyrene $ 280 1J H 8
! 193-39~-8~r—mnne= Indeno(1,2,3-cd)Pvrene H 120 1J H 0
! 83-70=3~——=e—em- Dibenzla,h)Anthracene H 690 iuf 3
! 191=-284-2==w—e=== Benzo(g,h,.i)Perylene H 100 {J :
H H H H
(1) - Cannot be separated from Diohenylamine 118
b

FORM 1 Sv=2 1/87 Rev.

o



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

bb Name: QEIMIC CORP
Cese No,.: 14323 8AS No.:

Lb Code: CEIMIC

TENTATIVELY IDENTIFIED COMFOUNDS
Contract: &£8D900OZ8

EFA SAMFLE "ND.

BFAQO2

SDG No.3: ERFAQY

Ltrix: (soil/water) SQIL Lab Sample ID: 900536-02
? )
ample wt/vol: 0.2 (g/mL) G Lab File ID: A47332
vel: {low/med) LDW Date Received: /18’9
‘Moisture: not dec. Se dec. Date Extracted: 07/1%/590
?traction: (SepF/Cont/Sonc) SONC Date Anglyzed: 08/09/99Q
#c Cleanup: (Y/N) N pH1 6.1 Dilution Factor: 1,0
CONCENTRATIDON UNITS:
amber TICs found: _21 (ug/L or ua/Kg) YG/KG
)
: ¢ T T ! ! : !
CAS NUMEER ' COMPDUND NAME : RT ! EST. CONC. ¢! @ !
SEESEEEEEESERSEE  EEEEEEESSSSESSERZESEERSEESESRES | SEESESSE | SEEREEEESETRSESE I ax =)
1. 000000 tUnknown H 4,73 ¢ 2700 %
2. 123422 i4=-Hydroxy=-4-methyl-2-pentanc! $.43 | 49000 | 'f. :
3. 000000 {Unknown v 22.72 % 320 IRJ :
: 4, 000000 ‘Unknown ! 23.99 ¢ 340 - I1BJ :
8. 000000 tUniznown I 24.12 ¢ 620 IBJ s H
. 6. 000000 iC12H&6CL4 isomer i 26.66 ! S50 IBJ :
1 7. 7124287 i1-0Octadecanamine i 26.94 ¢ 410 iJ :
8. 000000 tAromatic P 27,27 4 280 ¢ Jl/ H
i 9. 000000 iUnknown i S1.24 8 1100 KJ :
10, 000000 ~tAromatic ! 3i1.84 ¢ 340 BRI H
‘11. 000000 tAromatic 1 31.97 ! 830 IBJ :
A12. 000000 1aAromatic ! 3J2.16 ¢ 480 §J :
i13. 000000 tUnknown ! 32.%6 ¢ 280 IR H
.14, 000000 {Aliohatic hvdrocarbon ! 33.17 ¢ 2800 I§J H
18, 000000 tAliphatic hydrocarbon 1 37.27 ¢} 2500 IRJ !
116. 000000 {Unknown ! 37.34 ¢ 2400 §J H
117. 000000 tUnknown ! 38.39 | 1100 BJ H
:18. 000000 jUunknown ! 40.14 ¢ 830 pJ !
29. 000000 {Unknown ! 40,37 ¢ 620 IRJ :
20. 000000 {Unknown ! 41.24 830 BJ H
Im. 000000 {Unknown I 42.44 970 BV !
H H H 1 X
. o
o
o
o
N
. -
N
. 119 e
1/87 Rev.
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FORM 1 SV-TIC



b Name: CEIMIE
b Code:
trir:

[mple wt/vels

vel:

O N BB BB GO Ge TR PO R Be WO GE PP U PP O P Ge Y Gr PE GE Be Gu YE Vs Yo ee w

Ftra:tion:

FC Cleanup:

NALY515 DATA SHEST

Contract: &8DT002Y

Taz@ No.: 143523 SAE No.:

{soil/water) SOIL

Lab Sample ID:

0.2 (g/ml) B Lab File 1D:

- -

E

- e cew e - -

Fm SAMFLE MCO.

e e -

A
n
»
o
N

9

SDG No.: EFACL

DOEIE=0T

FORM I FEST

{low/med) LOW Date Feceived: 0Q7/18/9¢
Moisture: not dec. __ 52 dec. Date Eutracteds Q7/19/%90
(SeoF/Cont/Sonc? SONG Date Analvzed: ¢7/31/90
(Y/MNY N__ . pH: __&.1 Diiution Factorz 1.00
. CONCENTRATION UNITS:
CAS NO. COMFPOUMD (ua/L or uva/kKa) UG/KB a
T19-83~fmmmmmmmm aloha=-EHC _ o 17 wg o
F1P-BE~Tmmmmmmm beta~-EHC _ __ _ o 17 U ]
F19-Eo~Bem=mmmn= delita-EHC o 17 U {
8-8F =T sanma-EHC (Lindane)___ : 17 iUy :
P2 R T R e Heptachlor ! 17 iU H
TG = =l ——— ~larin - : 17 U H
1028487 =J—m————- Heptachlor epoxide H 17 0 H
QE9-F8~-Brm—m———e Endosul fan 1 H 17 U :
U Y e Dieldrin ! 3T U H
pra-1-O L e 4,4°'=-DDE : B R H
72-20=8mm——m———— Endrin H 33 Y !
30215385 -F~—mmm Erdosulfan 11 H 3T U H
72-834-Qe—m—e——- 4,4°'-DD0 H 33 U :
1071 =07 -8 -wmeae— Erndosulfan sulfate H I3 WY !
5(=2F=3v-m——wna= 4.4'-DDT ! 33 U H
72=45 =t —m—— Methoxvchlor : 170 U :
S34934-70=8—ww=w— Endrin ketone ' I3 U H
810371 =F-memmem alpha-Chlordane : 170 U H
S$103-74=2~——====- gamma~Chlordane 3 170 vV H
8001 3325 wm=wa=Toxaphene H JI3o U H =
12674-11~2======Aroclor-10146 ! 170 U ¢ g
11104-28=2=wwe==QAroclor-1221 : 170 14 H
11141-16-8~==~==fAroclor-1232 ; 170 iU : o
83349-21-9--====Aroclor-1242 __ _ _ : 170 U : S
1267229 ~b~~~===Aroclor=-1248 : 8790 | H
11097-59~1~—=wu= Aroclor-1254 H 380 GF : -
11094-82-8---——=Aroclor-1260 ! 330 ug ®
1 [] ?
[ » ¥ O

O
104
7o)
mn
o



iB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

————v e ——

Contract: &BD9QOB

EFA SAMFLE NO.

EBFARO3

jb Name: CEIMIC CORF

!

iab Code: CEIMIC ~ Case No.: 14227  SAS No.1 SDG No.: EFaQ]

rt"im (soil/water) SOIL Lab Sample ID: 90083&-0T

i‘-mplc wt/vol: . 0.1 (9/mL) G Lab File 1D: fA47%4

mvel: (low/med) ) Date Received: 7/18/9

!Moisturc: not dec. 29 dec. Date Extracted: 07/19/5¢

|

xtractions (SepF onc) SONC Date Analyzed: QB/09/90

]

FC Cleanup: (Y/N) N__ pH: [Pk~ Dilution Factor: 1,0

! CONCENTRATION UNITS:

! CAS NO. COMFOUND (ug/L or ug/KgQ) YG/KG Q

z 4 [ : :

i 1 108-9%-2-—ce-ee- Phenol ; goo wyf

! ! 111-44~-84-=-==—=Dpisg(2-Chloroethyl)Ether H eoo iU :

; ! 9L=A7-B-=ce=mcwe==2~-Chlorocohenol __ : 800 U H

i { 841-73-1l~cemcm=- 1.3=-Dichlorobenzene ! 800 iU :

i ! 106-46-7==~=—===3 .,4-Dichlorobenzene_ ! 800 U :

: P 100=8]1-fb-mmmmn—e Benzyl Alcohol H 800 UL H

; ! 98- 0=lommemeee 1.2-Dichlorobenzene : 600 U, H

1 ! 98+48~7~cceeee==2=MethvilDhenol H 800 v :

. ! J9676-30-9F--=cu= bis(Z2-Chloroisooropvl)Ether__: 800 U !
! 106-33-8——c—-w==d-Mgthylphenol : 800 iUl :

i ! 621-pd -7 mmmmmm= N-Nitroso-Di-n-Froovlamine____! 800 (v :

i i 677l Hexachloroethane ' 800 :

: i 98-8 ~C=—mmecccea= Nitrobenzene : 800 (U '
| 7889l cmmercau— Iscphorone t 800 (U ¢

; ! 88-70-tcrerrccnna <=Nitroohenol ! 800 U H

: ! 108-467-F-ceee——- 2,8=-Dimethylphencl H 800 U H

H ! 65-8%-(remmmr—ea Eenzoic Acid $ 3900 U !

i ! 111-91l-l-m=emeaa bis(2-Chloroethoxy)Methane____! 800 ! H
} 120-83-2-=————e= 2.4=-Dichlorophenol ! 800 U} H =
! 120-82=l~rweew==1,2,4~-Trichlorobenzene : 800 11U : g
! 91-20~-F=cmeece- -Naphthalene ! 8600 iU H
! 106-47-B-=======4-Chloroaniline ! 800 LU} ¢ o
} B7-68-3-~=—w=wa=pexachlorobutadiene ! 800 U H o
! 89-80-7-==eec—===4i-Chloro-3-Methylphenol : 800 1V ! N
! 91-87-4~==mceca=2=Methvinaphthalene ! 800 zuq H -
1 778474 —vec——= Hexachlorocyclooentadiene { 800 11U H ®
! 88~06-2-----= —=2.4.6-Trichlorophenocl t eco vl ! w
i 93-9¢-4--wem=- ——=2.,4,5-Trichloroohenol ! 3900 U} H
{ 91-38-7~——=mecem= 2=Chloronaohthalene H 800 U H
! B8~74-4-——-=c—w-=2=Njitroaniline _— H 3900 U :
HE B3 B3 & Bt St Dt Dimethvl Phthalete_ _____ _ 1 800 U H

!} 208-9-B---—=——mm Aceraphthvliene t goo vl
! 606-20-2-mmemeem 2.6-Dinitrotoluene_ ____ __ ___! 800 iU \/ ! .
= | — 158
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cuwresng sme 4

ab Name: CEIMIC CORP
rb Code: CEIMIC Case No.: 14523 SAS No.:

1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: &8D%%5028

EFA SAMFLE NO.

BFAOZ

e we me

SDG No.: BFAOYL

?trix: (soil/water) SQIL Lab Sample ID: 900336-03
implc wt/vols T 0.1 (g/eld B Lab File ID: A47%4
;vcls {low/med) LOW Date Received: 07/18/90
+Moisture: nmot dec. __%9 dec. _____ Date Extracted: 07/19/90
;tractionz (SepF/Cont/Sonc) SONG Date Analvzed: 08/09/990
Dilution Factar: 1.0

PC Cleanup: (Y/N) N ~ pHz &.9

oo — .

. e ® ey o w

T a6 e e 96 oo e on Se o aae

VO GO SP BB VN FT UV PP FPE TE R P YR SE Ye 4O TR PO Ve Fa ce Se e ma

CONCENTRATION UNITS:

CAS NO. COMPOUND

(ug/L or ug/Kag) UG/KG

7]

PP=(P-Lmm—mmmmmw=T=Nitroaniline
el B Acenaohthene
$1-28=fcme—e=w ——— . 4=Dinitroohencl
100=02=7 ==m=en~e=i=-Nitrophenol
132-64~F-wwm——m==Dibenzofuran

2l=-14=2rm—mmnea 2.4-Dinitrotoluene
84-bb=lemmmm———— Diethvipghthalate

700872 =3====m==id=Chlorophenyl-phenviether____
B86=73=7~mmmmmac= Flucrene

100=10—G=m=w= ~==8=-Nitrcaniline

334-82~l~mr=ro==l b~Dinitro-2-Methvlphenol ___
85=-T0~g~=mwm=—w==N=Nitrosodiphenylamine (1)____
101 =88~ rwwwea~ej-Bromophenv] ~prenylesther
118-74~l~=w—====Hgxachlorobenzene
87-84~Scerenn—m—a Pentachlorophencl
8S-0]-FGe=m=mmom- Fhenanthrene
120=12~7 ~mm—m—mm=fnthracene -
84~74~-2~=wwm====Di-n-Butvlohthalate__
206-48~Qer======Fluoranthene,

29=00~-0=racacca=-Pyreng
88-68-7+~=~—====Butvlbenzvlphthalate

Ve S S0 Gn VO A GC we WS GE Y wo e Ge

9193~ ~—mwwwee=l ,J°=-Dichlorocbenzidine ,

Y -3 D et Eenzol{a)Anthracene
218=01~Fm————- -——Chryvsene

117=81 =7 ~=mm—m—— bis(2-Ethvihexvl)Phthalate____
117-84-0—-====e== Di-n~Octyl Phthalate________
208-99 -2 —mm—m—- Eenzoi(b)Fluoranthens
207=08=Fvm————= -Benzo(k)Fluoranthene
$0=-32-B8-====w—=~=Bepnzo(a)Pyrene

19339 wmmannna Indeno(l,.2,3-cd)Pyrene
el de B e G Dibenz(a.h)Anthracene
194-284=2vmme—nee Fenzo(g.,h,i)Pervlene

" S0 WO S0 S6 6 TP GO GO G YO GO G A5 VO GO OF Gn WS e

3900
800
3900
3900
800
800
800
800
800
3900
JI900
800
800
800
3900
300
800
800
640
730
800
1600
290
390
1300
800
320
390
370
130
800
800

A\

1) - Cannot be separated from Diphonyl;minl

FORM 1 SV-2

3
U !
'y !
T !
0] !
1y !
‘U :
7 :
U :
TR :
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TR
U ¢
(T PR
‘U !
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:ug; 1 B
Hh !
IJd H o
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1] IN
7] :
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: ¢ 3
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iF

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFOUNDS

EFA SAMFLE "NO.

} ! EBFAOT ;
b Name: CEIMIC CORF Contract: ¢8D90028 :
b Code: CEIMIC Case No.: 14327 SAS No.: SDG No.: EFAQ
trix: (soil/water) SQIL Ladb Sample ID: 9QQUOTIH=-0O
mple wt/vol: - 20.1 (g/mL) B Lab File ID: 4754
vel: (low/med) LOW Date Received: 7 /90
¢« Moisture: not dec. thd dec. Date Extracted: 07/31%9/%9¢
xtraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/09/90
¥C Cleanuo: (Y/N) N __ PpH: Y- Dilution Factor: 1,0
|
CONCENTRATION UNITS:
umber TICs found: _21 (ug/L or ug/Kg) UG/KG
¢ H ) H : : H
' cas nNuUMEER : COMPOUND NAME t RT ¢ EST. CONC. ! @ !
ErEEEETEEECESEXEESE | SEEEZEESSEEESSEEIESEEEESESREESS | SESESRESE | SSESESSAEESERE | SEEas |
b 1. 000000 tUnknown I 4.73 ¢ 2700 ipLis :
. 2. 123422 {4-Hvdroxy~4-methyl-2-pentanc! S5.43 ! 49000 {BET J~
Se QOOO0O0 tUnknown ! 24.94 730 RJ :
4, 000000 {Aliohatic hvdrocarbon ! 2%.19 ¢ 970 RJI}4
. 103448300 iSulfur, mol. (SB) 1 26.32 1100 1J :
P &, 000000 { Unknown ! 26.66 ! 1s00 K3/ ¢
! 7. 124287 !1-Octadecaneamine. N.N-dimet: 26.94 ! s70 130 ¢
i 8. 000000 tRliorhatic hvdrocarbon ! S1.22 4 eio i r! H
9. 000000 tAliphatic hvdrocarbon PO33.16 8300 ¢ :
10. 000000 {Unknown ! 36.04 1 1100 ¢ H
11. 000000 tUnknown ! 37.26 ¢ 4100 | H
12. 000000 tUnknown ! 3J37.32 ¢ 2600 RJ H
13, QOQO0CQ tUnknown ! 37.%6 ¢ 1900 QJ H
' 14. O00000 tUnknown P 37.92 ¢ 2100 (§J H
13, 000000 tUnknown 1 40.14 1100 IBJ H
16. 000000 {ARliphatic hydrocarbon i 40,36 ! 1100 pJ H
17. 000000 tUnknown I 41.22 % 3200 R S
18. 000000 tUnknown ! 41.42 % 1900 RJ H
19. 000000 {Unknown ! 41.64 1 8%0 IHJ :
20, 000000 {Unknown ;I 42.44 ¢ 2000 B3| i
'21. 000000 iUnknown ! 42.93 ! 1100 RJ :
' H H H : :
x
53]
o
st 158
N
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——e—e. - . - - 4 rmcm- . ——— e

{D EF& SAaMELE NO.
FESTICIDE ORGANICS AMNALYSIS DATR SHEET

! EBFROT '
b Neme: CEIMIC CORF Contract: &BDSOOIS ! :
b Code: CEIMIC Case No.: 14823 SAS No.: SDG No.s: EFALL
trix: (soil/weter) SOIL_ Lab Samole ID: 90CST&=0T__
mole wt/vol: ’ 2C.3 to/el) G ___ Lab File ID: —
vel: (low mad; L,OW ' Date Feceived: 07/18/90
!noisturcs not dec. dec. Date Extracted: Q7/19/°¢
xtraction? {SecF/Cont/Sonc) SQNG " Date Analvzed: 7/ 31/90
#¥#C Cleanuc: (Y/N) N pH: - TR-) Dilution Factor: 1,00
CONCENTRATION UNITS:
CA3 NO. COMFOUND (va/L or ua/kKg) UG/KG Q
| 319-83-f=m—mmmmmm alpha-EHC ‘ 19wy
} 319-3%=7—==—=—==beta-BHC H 19 U !
! J19-846-8-=—===== del ta-BHC H 19 iU :
! 28-839-F-e—eeem—- Qamma-BHC (Lindane) _ 1 U :
} T6-A3~Bmmmemmn—— Hectachler - H 1? iU H
TR DTl Dnl DA DD bl D Aldrin H 19 iU !
' } 1024=-87~T--=-=--Haotachlor epoxide__ ____ _ 1% U :
!} 956-58-8~--=m==e Encosulfan 1 : 19 U :
! 60-%7-1--=—=—===Dieldrin _ H 39 U !
i 72-00-Fmmmcmeeme 4.4 '-DDE : 37 U !
! 72-20-8---—=cu-- Erndrin - e : 9 iU :
P 3T2iT-63-F = Endcsultan 11 __ ! T U :
! 72-%3-B-vmmmmm== 4.4°-DLD e . 3% U !
! 1034 -07-8-====== Endosul fan sulfate : S U !
! 30=-29-3=emmmme== 4.4'-DDY ____. ___ - ' 39 iU '
} 72-43-03-c—=====" Methexvehlor . H 190 Uy i
! 33493-70-3=—==== Engrin ketone 3 39 iU }
{ 10T =71-Femmmeem alpha-Chlerdane s 190 U B
! 3103=-74~-2~======gamma~-Chlordane R 19¢ U
! 8001-35-2~=~====Toxaohene $ JI9C¢ U =
! 12674-11-3-~==== Aroclor-1016 ! 190 iU o
! .11104-28-2=mw==~ Aroclor-1221 ! 190 iU o
! 11141-14~8~=~-=-Aroclor-1232 : 190 U °
! 83449-21-F——==== Arotlor-1242 ¢ 190 iU be)
! 12672-29-b-==—== Aroclor-1248 3 190 U N
! 11097-49~1~===== Aroclor-1234 H 390 U b
! 11096-62-8-~—=== Aroclor-12460 ! 390 Uy P o
: ! ! r g
] .
FORM I FEST ° 42 run.




4

Jat Name: CE] 7119_.;0555'. -
b Code: CEIMIC Case Neo.: 14527 SAS No.:

Jatrixs (soil/water) SOJIL

iF EFA SAMFLE NO.

SEMIVOLATILE OFGANICS ANALYSIS DATA SHEET

e we =a

Contract: 6BD0028

EBFA04

—— - o q—

SDG No.: EFAQL_

Lab Sample ID: 900%3T&-04

jample wt/vol: =0.,1 (@/mL) G____ Leb File 1D: Ad7464
T'Vfl' (low/med) LOW __ Date Received: 07/18/90
; Mcisture:s not dec. 44 dec. Date Extracted: 07/19/9¢
3utraction: (SepF/Cont/Sonc) SONE Date Analyzed: ¢@QB8/10/°90
?PC Cleanup: (Y/N)Y N__ pH: Z.6 Dilution Factori 1.0
CONCENTRATION UNITS:
CAS NO. COMFOUND {ua/L or v /Kg) UG/KE o)
! 108=-98 -2 -emecee=Fhenol . —_ : S0 U :
! 111-33 -4 tis(Z2-ChloroethylEther i 90 U '
! 9%tV -8 —=e===2=Chlorochencl H 0 U H
! S31-73-1l====m= -=1.,3=~Dichlorobenzene SR | 890 UL :
} 106=84~T e i1.4-Dichlorcbenzene____ __ . ! 3°0 iU :
$ 100=Sl b Eerzvl Alecoro) _ _ __ ____ . __ _1i 860 U :
IR D TA LD B l.2=Dichlorobencene___ ____ __ | 890 U '
! 95-48-T=~e-=—me===l-Methvicherol ___ ___ H 880 U H
i 3638 -32-F-~-~==bis(Z2-Chloroiscoropvl )Ether _ ! S0 iU :
{ 106-83-0 == 4-Methvlicnenol —— . 890 U :
HE g B D e et N-Nitrocsc-Di-n-Froovlsmine_ _! e U :
| &7 =7l He:achloroethanes H S0 iU !
! 58=-98-J-—cmmme=- =Nitrobenzene : &80 U H
{ 78-09-]l-ceeccnn= Isochorone i 890 UL H
! BB=-70-tvmrcmre <=Nitroohenol H 250 iU :
1 105-467-9-====w===2,4=-Dimethylohencl H 890 UL H
{ 65800 Eenzoic Acid H 2900 UV H
! 111-91i-]l~===-===bisg(2-Chloroethoxy)Methane____! 890 U !
! 120-83-2========2,4-Dichlorophencl H 890 U !
! 120-82-j=wemw===],2.4~-Trichlorobenzens ! K90 iU
! 91-20-3-cecme—= -=Naohthalene H %0 iU
! 106-47~8-=======4-Chloroaniline H 890 U
! 87-é68-T-mmmme—- ~Hexdchlorcbutadiene H &0 U
{ 39-%~-T-emmcc——= 4-Chloro-3-Methvlohenol { 890 U
! 91-37-bm—m=e ———e2=-Methvylnaphthalene H 890 U
{ 7747~~~ mmcm Hexachlorocvelopentadiene H 390 U
! 88-0b-L--rmmme== 2.4.6-Trichlorophenol H 390 ¢
! 95-98~drmccca- -=2.4,%3-Trichloropheriol H 2900 U
! 91-88-T-emmme—— 2-Chloronschthalene__ __ ___ ____} 390 !
| 88-74~4----~----2-Nitroaniline ! 2900 1@
L 1T1-11-3-mneeeee Dimethv] Fhthalate_ ____ _ _ !} a0
! 208-C4-Br—e———e Acerachthviene, { 6T 1J !
I 606202 -——mm e 2.6-NDinitrotoluene __ —_— sg0 3 :
FORM 1 Sv-1 /87

200 08X
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1c EFA SAMFLE NO.

SEMIVOLATILE ORGANICS ANALYS1S DATS SHEET
! EFA0S ;
b Names CEIMIC CORF Contract: &8R%920028 H !
lab Code: CEIMIC  Cese No.: 314333 SAS No.: SDG No.: EFan)
latrix: (seil/water) SQIL Lab Sample ID: 9Q03374-04
lample wt/vols . =21 (a/mL) G Lab File ID: As7464
vel:s (low/med) LQW -Date Received: Q7/18/9¢
o« Moisture: not dec. _44 dec. Date Extracted: 07/319/59¢
]
ixtraction: (SepF/Cont/Sonc) SONG Date Analvzed: (8/10/9
¥C Cleanun: (Y/NY N__ oH: _ 7.6 Dilution Factor: 1.0 _
: CONCENTRATION UNITS:
I CAS NO. COMPOUND (ua/L or us/Ka) UG/KG a
; | 99=09=Do—m———mme 3-Nitroaniline ! 2200 iU :
: { 8§3=32-9=—ccce——==pconaohthene ' 74 J 3
: ! 31-08-8-—ccemnm- 2.4-Dinitroohenol R 2900 U :
] { 100-02=7 ~——w==e-=4=-Nitrophenol ! <900 U H
1 1532-63-F=-—mme== Cibenzofuran ' 390 v :
! 121=id-Cememnnna 2.4-Dinitrotcluene ! %0 iU :
! Ba=-fh=-2nrmw=== -=-Ciethvlphthalate_ H 890 U H
: ! 7008700 -—mem== 4-Chlorochenv]-phenvlether : 890 U :
; ! 86737 -—mw=== -=-Flucrene : 94 iJ H
P L00=-10~b-mmee 3=-Nitroaniline H 27900 iU :
' ! 833-32-]l-=emmm== 4.6-Dinitro-2-Methylohenol H 2900 U :
! i 88=30~-h=—~=weew= N-Nitrosodiphenvlamine (1) : 390 U :
! ! 101-%8-J-——====w=4-Bromophenvi-phenviether H 390 U H
; i 118-7d4-l-ccm=mm- Hexachlorobenzene : 390 UV !
' ! §87-85-8~c—cowe—- Fentachloroohenol t 2900 U :
i ! 8%-01-B-=em————= Fhenanthrene H 10 ! :
{ 120~12-7mcmmeaw- Anthracene H <%0 1J H
i | 84-74-2-——o=mu-- Di-n-Butviohthalate I 590 U :
! 206-844-0=~======Fluoranthene__ R 1600 ¢ H
1 129000 =—camae=| Pvrene t 1600 ¢
! 89=68=~7~=memmne= Eutvlibenzvlohthalate ___ ___ ! 160 {IJ
! 91-984~\=——m—e===3 3 ' =Dichlorobenzidine_ ______ 1200 U x
I P L Zentol(a)Anthracene__ __ . __ _} 740 ! @
! 21801 ~F=mmmmmwe Chrysene ! 870 ¢
! 117-81-7-——===== bis(Z2-Ethvlihexv]l )Phthalate__ ! 9200 ¢ o
! 117-84-0-=——===~ Di-n-Octyl Phthalate : 140 3 3
{ 20%-99-2-cmmcea- Eenzo(b)Fluoranthene_ ____ __ __ 1} 720 ¢ i
! 207-08-9~-——~~=-=-=Eenzo(k)Fluoranthene $ 840 ! HEN
{ S0-32-8-—==m—m=m Eenzo(as)Pvrene _— H 780 ¢ 2
! 192-39-8~--~~====Indeno(1.2.3-cd)Pvrene H 380 J HI:
! S3-70-3-—c-mmm=- Dibenz(a,h)Anthracene H 86 J '
! 191-24-2=w—m=m== Eenzo(g.h.i)Perylene H 80 J !
H S ! '
(1) - Cannot be separated from Diphenylamine

FORM I SvV-2 B S 193 1’687 Rev.



ample wt/vol:

b Name: CEIMIC COQRF___
t Code: CEIMIC

trixs: (soil/water) SQIL

1F

SEMIVOLATILE ORGANICS ANSLYSIS DATE SHEET

TENTATIVELY IDENTIFIEDL COMFOUNDS

Case No.: 148525 SAS No.:

0, {a/mL) B

mvel: {low/med) LDW__

¢« Moisture: not dec. __44 dec.
?traction: . {SepF/Cont/Sonc) SonNg
?t Cleanup: (Y/NY N__ pH: __ 7.6

|

timber TICs fcund: <1

Date Received:

Contract: &8DSQO28

Lab Sample ID:

Lab File 1D:

EFA SAMFLE NC.

BFAGA

SDG No.:

Fanl

FO0RT6-02

Ga764

Q7/!g!90

Date Extracted: 07/19/90

Date Analvzed: 08/

CONCENTRATION UNITS:

(wa/L or ug/Kg) UYG/KG

/90

Dilution Factori 1,0

— - ——

CAS NUMEEF COMPOUND N&ME : KT : EST. CONC. ! e H
AN EE | A A S EEEESErESESrSESEEE EEESEESE | ESEEESESRENEE | EEEEE |
1. QOOH0O0 tUrninown : 4.70 ¢ 1300 %)’I-::
a. 1233822 14=-Hvdro:v-4-methyl-Z-pentano! 3.8 23020 .ﬁﬂi}L:

v Se QOOO00 tUrknown P19.34 770 R :

- A, 000000 i~Alichatic hvdrocarbon T 21.64 | 1000 1 RJ H

t 8, 000000 tUrknown ! 22.14 ¢ 30 I :

i Ge 000000 {ARliphatic hvdrocarbon ! 23.07 ¢ 950 IRJ H

i Te OOO000 iArometic P 24.64 ¢ 650  1RD !

b 8. 000000 tUnkrnown ! 24,90 ¢ 15200 1pJ H

] 9. 0000DG i{Aliohatic monobesic carboxyl! 2%.17 ! 1700  i1BJS :

10, 000600 tUnknown ! 26.6% ! L A-TCNEES M :

P11, 0000O00 Urknown ! 26.97 470 1RS) ¢

{ 12. 000000 IUnknown ! 27.21 ¢ 470 RV

13, 620406 ‘Fericenemethanamine. N.N-bis(! 29,16 ! 830 %Jﬂ '

- 14, 0O0N000 iARliohatic hvdrocarbon ! 33.09 ¢ 1800 :=J$’ :

1 1%, 000000 ‘Unknown H 7.09 ¢ 6%0 :;JN H
16, 5788% iCholesterol ! 37.81 ¢ 3190 1IN,
17 . OOOGOO0O0 {Unknown ! 38.22 ¢ 830 lQJb’ H
18. 000000 tUnknown 1 39.97 i es0 :iBJ!
19. 000000 tAromatic ! 81.06 ¢ 2%0 g3y
20. 000000 ‘Unknown ° i 41.26 ! 1100 QJ
21. 000000 tAromatic T 81.446 1100 IRJ =

H $ H : ©
O
©
o
N
-
®
W

195 ~
FORM I SV-TIC 1/87 Rev.




Level:

6PC Cleanun:

T o

Lab Name: CEIMIC CORF
Lab Code: CSIMIC
atrixs

ample wt/vol: . .2

xtraction:

CT e e SO U 26 VU GU VS P VP 00 PE Gu U G e Ve PR 66 G 9 YV Om PE G e e we

1D

FESTICILE ORGANICS ANALYSIS DATA SHEET

Case No.s 1498233
(scil/water) SQIL
(gl B

(law/med)

LOW

Moisture: not dec. 44 dec.

(SeoF/Cont/Sonc) SONC

(Y/N) N__ oH: __ 7.4

CONCENTRATION UNITS:
(va/L or ua/Ka) UG/KG

CAS NMQ. COMPQUND

S8AS No.:

Lab Sample 1D:
Lab File 1D:

Date Received:
Date Extracted:

Date Analyzo&:

Contract: &3D90¢28

EFA SAMFLE NO.

BFAa04

POH8R

SD3 Nc.3 EF&C)

&=04

07713770

’19/90

07/31/90
Dilution Factor: 1,00

'

219-83-g-=======aloha-FHC __
I172=538-Twrecen=a -oeta~-EBHT
JiS-84-8§~~=—===~=del ta-FHC

23-87-9-=cnwen-—=gamme~EHC (Lindana) __

7é=434-E~mmmnm== -Heotachlor

U= =L Aldrin_ __ —_— _—
1024-37=3-==== -Heotachlor epoxide —_
©38~98-8r=—e==- Erndcsulfan I _ ___

bl =27 =l -Dieldrin
7o=-38%=%---e=m===4 .4’ -DDE _

D e~ R -Endrin

332136039 mmm ~Endosul fan 11
72-84-8-=====m- -4.4'-DDD
1071-07-8==~~===Endosulfan sulfate

V=L =T 4,4°'-DDT

72-42-8-=—=———==Methoxvechlor

323494-70~3-=====Endrin ketone

2103-71-9=======alpha-Chlordane

5103=-74-2~=w====gamma-Chlordane

8001 =38 =2=e=e=-==Toxaphene

126741l =2======Aroclor-10146

11103=28<2=====<Aroclor-1221

1114:-16-8-=-==-==Aroclor-1232

334469-21-F===—==frotlor-1242

12872-29-&~=-====Aroclor-1248

11097591 ~==-==Aroclor-1234_

110946-82-5—===== Aroclor-1260 __

.
TP 08 VO CE TP Ve GO CP YO GO PO GO PP WBs YE m8 we GE TS 06 BT we BE S8 YS ow TE Be v
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SE'MIVD ATILE ORGANICS ANALYSIS DATA SHEET

b Name: CEIMIC CORF

b Code: CEIMIC_

Cese No.: 14323 SAS No.

t (soil/water) SQIL

mple wt/vol:s

0.2 (a/ml) G

(low/med) LOW

3

Lab Sample 1D:
Lab File ID:

Date Receivecd:

Contract: &8DS0028 _

EFA SAMFLE NO.

EBFAOS

e s oo

SCG No.: BEAGY

Q00336=0%
Ak76%
Q77318790

noisturez not dea. &7 dec. Date Extracted: 07/19/90
}tra:tionx (SepF/Con onc) SONC Date Analvzed: /90
#C Cleanup: (Y/N) N__ pH: 7.0 Dilution Factor: (1,0
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UB/KG Q
! 108G -Drccmcne= Fhenol H 1000‘/1Uf :
! 1lil=-848-f-mmmcmme= bis(2-Chlorcethvl)Ether H 2000 (U 3 H
! 95-07=-Brmmmmm 2=Chloroohenol H 1000 U H
! 841-73=l-mmemnee 1.3-Dichlorobenzens H 1000 U H
V 106-4e~T-mmmmmm l1.4-Dichlorcbencene - H 1000 U :
} { 100=31-b-e—me= Eenzv] Alcohol _ : 1000 1V :
i IR 4D Teb g B 1.2=-Dichlorotencene_ o 1000 Y :
! 95-48-T-ccmcrema 2-Methylohenol ____ _ _ _ R 1000 U :
! 39678-32~F-ceea== bis(2-Chloroiscoroovl)Ether __ | 1000 (U H
{ 106844~ —=-—=cw=d=-MethviDhenol _ _ __ —_— 1000 U :
! 621-084~-T7 - mm= N-Nitroso-Di-n-Fropvlamine____! 1000 U :
{ 6772~ He:achloroethane H 1000 U H
! §8-98-Jv—mmmmm== Nitrobenzene H 1000 U :
! 78-3F-le-mrrenaa Iscohorone H 1000 (U H
! BE=-7 %~ tmmmr = 2=-Nitroohenol _ - 3 1000 U H
! 10847 G- 2.4-Dimethviphenol H 1000 U :
! 688 Eenzoic Acid H 4800 U H
i 111-91l-l-ce—e——- bis(2-ChloroethoxyiMethane____! 1000 U '
! 120-83-2--mmmm=- 2.,4-Dichloroohenol H 1000 iU Yox
{ 120-82~ -=—=w—= -1.,2.,4=-Trichlorobenzene ¢ 1000 iU : g
{ 91-20~Fmcwrccaa=- Naphthalene $ 1000 U H
{ 106-47-B-wmmm—e= 4-Chloroaniline $ 1000 iU "o
! B7-68~3-—wm——r——- Hexdchlorobutadiene H 1000 U 'O
! 39-80-7--cm=eeu -4=-Chloro-3-Methviphenol ! 1000 U e
! 91-37~-b-—---——=== 2~Methvliraphthalene : 1000 U -
!} 77-47-4-—cmmeee ~-Hexachlorocvclopentadiene i 1000 iU ©
! B8-04~2-—=meeeem 2.4,6-Trichloroohenol H 1000 U 2
{ 95-93-4-coemee- -2.4,5-Trichloroohenol ! 4800 U
] ®l-88~7 e 2=Chloronaphthalene H 1000 1V .
! 85-74~8~ccmrmmemm 2-Nitroanilire H 4800 U H
! 131-11-8vmmecem- Dimethv] Fhthalate i 1000 U '
! 206-96-B-~-=m—= ~-Acenaphthylene H 1000 iU '
! 606=-20-2-———mmw 2.&-Dinitrotolvene__ ! 1000 U \y:
: 1 5 :
FORM I Sv-1 Lt 240 rev.




P e o

ab

Name: CEIMIC CORP
iab Code: CSIMIC Case No.: 143123 SAS No.s

iC

SEMIVOLATILE OFGANICS ANALYSIS DATA SHEET

Contract: 68DS0028

EF&A SAMPLE NO.

¢ EBFAOS

SCG No.: EEAQYL

tatrixs (soil/water) SQIL Lab Sample ID: 9Q0336-03%
;amolo wt/vols T 20,7 (g/al) G Lab File 1D: A4746%

Ecvcl: {low/med) LOW Date Received: 07/18/90
 Moisture: not dec. __&7 dec. Date Extracted: 07/19/90
éxtra:tion: (SeoF/Cont/Sonc) SONG Date Analvzed: QQZLQLEQ

S3PC Cleanun: (Y/N) N__

Lo

PP W me AB Y W PEAERELGED ¢ ————EE A —-gih - - - GE®

P w% we we FO O Ch TE YT VE T TE 4 CT OO US G0 e S me TS PO = v O6 e ee S° We we se se e e ee

pH: _ 7,0

CONCENTRATION UNITS:

CAS NC. COMFOUND
PF=(F - mcnnea S=Nitroaniline _ _ __  ___ _____
el L B et e Acenaohthene
$1=28-8mmecnmea Z.4-Dinitrocthenol __ ——
L=t e T cmmcae==d=Ni troohenc]
n - R Ditenzofuran
121-14~2necmce=e 2.4=-Dinitrotoluene
8ld-b4-Cw—wmmmnna Disthviohthalate_

7008=72=F~======4=~-Chlorophenvli-phenviether____

86-73-7====-====Fluorene

100=10=bmmmmme—— 4-Nitroaniline

$34-22elvmmmwe==ld b=-Dinitro=-2-Methviphenol
86=-3Q~p==mmm———- =-N=Nitrosodiphenvlamine (1)
101 =-88~3-=======4=-Bromoohenvl]l-phenvlether

118=-74=lem=cnce= Hexachlorobenzene

8786~ vcmmmcnaa Fentachloroohenol

83-01-8-====c=== Phenanthrene

120-12-7-memmmea= Anthracene

8§4-74=2-—mmemaae Di-n-Butylohthalate

206-44-Q-mmmrnn= Fluoranthene
29-00-0~vvwan—e=-Pyrgne

Bi-48=7-=wmmmn== Butvlibenzvlohthalate —
91-94-)~===~====3,3‘'=-Dichlorobenzidine___ ___ __
046=0J=Fmmwnnmena Bentol(a)Anthracene ____ ___ ___

218-01-F~—mm—mea Chrvesene _ _ . .
117-81-7~=======Dpig(2-EthvihexvlIFnhthalate___
117-84-0===m-mw= Di-n-0ctvl Fhthalate___ .

208=99-2v—ermm—= Eenzot(b)Fluoranthere__ _ _ ____

207-08-9~====—==Penzo(k)Fluoranthene

=32 -8=merr e Eenzole)Fyrene_ _ __
193=-39=8~~—e==e=Indeno(l1.2,3~cd)Pvrene
$3-70-F=memnm—e= Dibenzl{a.h)Anthracene_____
191=24-2-~—cv=w== Eenzo(a.k,i)Perviene

e v on %0 0w we ve =* sa ®e co e= ..i

" Be Ov we S0 @8 VO e VY B Po G0 OO AR P6 Be G= GO Be sa OO

(ua/L or ua/Fa) UG/KG

4800
1000
4800
4800
1000
1000
1000
1000
1000
4800
4300
1000

1000 °

1000
4800
160
1000
1000
400
.;20
<0
2000
190
260
599¢C0
1000
299
<10
230
130
1000
110

- —— —

FORM 1 SV=2
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Dilution Factor: 1,0
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1F EFA SAMFLE
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

NO.

TENTATIVELY IDENTIFIED COMFOUNDS

¢ BFAROS H
ab Name: CEIMIC CORF Contract:s &BDSOOCS ! :
b Code: CEIMIC  Case Noc.: 1435323 SAS No.: SDG No.: EEADY
trix: (scil/water) SQIL Lab Sample ID: 9Q00536-0%
[mplo wt/vol:s i 0.3 (a/al) G Lab File 1D: Al76%
'v013 (low/med) LOW Date Received: Q7/]1B8/%90
iﬂoisturoz not dec. _ &7 . dec. __ _ Date Extracted: 07/19/90
xtractions (SeoF /Cont/Sonc) SONG Date Analvzed: (©8/10/50
)
#C Cleanun: (Y/N) N__ oH3 7.0 Dilution Factors 1,0
|
‘ CONCENTRATION UNITS:
umber TICs fcocund: _21 (vo/L or vwa/kKa) YG/EG
' : ! $ : t
! CAS NUMEER H COMFOUND NAME H 1281 i EST. CONC, ' @ !
B EEEEEEEELELE  EE RS CESEEEEEEEEEEEEEESES | ESEEEEER | EEESSEESESEERER | BN =}
Yo, 000000 {Unknown ¢t 4,72 300 ¢ p
{ 2. 127422 {4-Hvdroxv-4-methvl-2-pentano! 5.42 | 62000 :‘?K . 4
i S. QOD00O0 itAliohetic morobasic carboxvl: 22.40 ! Q00 BJ H
DA, QOONO0 {C12H7C1T iscomer ! 24,04 1000 R H
I 8. 000000 iUnknown ! 24,87 ¢ 2800 B !
P e, 000000 {Unsnown ! 26.27 ¢ 2200 iR} ¢
L 7. 000000 {Unknown ! 26.94 ¢ 600 1R !
| 8. 000OOHDOO tUnknown ! 31.07 ¢ 700 RS H
9. 000000 Aromatic P 31.74 ¢ 1800 FJ :
’10. OOO00O0 iAromatic T 31.89 ¢ 2600 RJ H
1 11, 000000 tAromatic 1 31.94 ¢ 700 1BJ H
12. Q00000 iAromatic H 2.06 ! 1800 1RJ H
13. QGO0O00 tAliphetic hvdrocerbon ! 33.07 ¢ 2100 R H
- 14, OQOO00 tUnknown ! 3J7.12 ¢ 1100 1gJ H
S. 00O0D00 tUnkriown ! 37.24 ¢ 2100 'RIW ¢
16. $788% iCholesterol ! 37.77 ¢ 3000 eaﬂ:' :
17. 00000C jUunknown ! J39.96 ¢ 1000 IRJ
18. 000000 tUnknown ! 41,01 ¢ 1700 iKJ
19, O0O00O0 tUnknown ! 41.42 1 800 ¢ . =
20, 000000 1Unkncwn ~ ! 42.19 ¢ 1100 ! (U%
21. 000000 tUnknown T 42.18 ¢ 800 ! Q
o
N
-
o
H
(=3

FORM 1 SV-TIC 1/87

¢ 242

Fev.



10

EF~s SAMFLE ND.

FESTICTIDE ORGANICS ANALYSIS DATA SHEET

i BFAOS !
L.ab Name: QEIMIC COFP Contract: 68p°0C2E ! R
.ab Code: CEIMIC Case No.: 143237  SAS No.: SDOG No.: EF&D)
atriv: (scil/weter) SQ]L Lab Semple ID: 9O0%36-0%
amole wt/vol: =¢.4 (a/mL) § Lab File 1L
Level: {low/med) LOW Date Received: 07/18/%0
ﬁ\
Mcisture: not dec. J dec. Date Extracted: Q7/19/90Q
zntraction: tSooF/Shw’/Sonc) SONC Date Analvzed: Q7/33/%0
6FC Cleanup: (Y/N) N pH: 7.0 Dilution Factar: 1,0
CONCENTFATICN UNITS:
CA3 NC. COMPOUND (ug/L or ue/kKg) UG/KG G
! T16-884-f=—mmmmum alora~EHC : 2a wT
i 2i9-538-7~=—=====beta-BHC H =4 U H
¢ Ti%-B4-8========degl ta-EHC : 24 U ;
{ S8-89-Furec—m= --gamma-EHC (Lindane) : 24 U H
} T&-32-3-=—=-—===<Hgatachlor H 24 U H
A Ll o End et el nldrin : 284 U :
{ 1.24-87-3=—=-===MHagptachlor ecoxide H 24 U H
{ 989-%33-3-=---=-—=Endosulfan I : 24 iU :
i 60=-37=)~~=======Dieldrin_ ) 48 U !
{ 72-%8-Femcnccea==3,4"'~-DDE ! 48 U '
| 72=20=-8~m == Endrin H 48 U H
! IT213-58-F-——cm=- Endosulftan Il . ! 43 U H
! 7283 e 3.4'=-DDD_____ . SO 48 U H
i 1931=-07=8-cem=== Encosulfan sulfate : 48 iU !
! S)=29=Fmmmeme===l 4" =-DDT_ _ . — SR 48 U H
! 72470 mMethoxvechlor . ! 240 iU :
V' 83294-T70~%-=w—==-Endrin ketone__  _ ______ ) H 43 U H
i 3.03-71-F===~-==algha-Chlordane H 2490 U !
! 3103-T74-0~vmm===gamma-Chlordane H 240 U H
{ 8001-38-2~======Toxaohenes N 480 U :
! 126784-11-2-—==~ -Aroclor=-1016 H 240 U '
! 11104-28-2~==~==fAroclor-1221 ! 240 iU H
! 11141-16-8—=—===-Aroclor-1232 : 240 :ui :
! $J449-21~-F-=====Aroclor-1242 : 230 U : x
! 12672-29-4---=-=--Aroclor-1248 : 2300 F : P
! 11097-4F~1-=-====Aroclor-1254 ! 790 :
: 11096-82-8-—=== -Aroclor-1260 ' a0 vy 3
: : I NS
P
®
=Y
N
FORM I FEST . YR Fev




UoSo !pA - m

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: ROCKY MOUNTAIN ANALYTICAL Contract: £8-D9-0090

Lab Code:

ENSECO

Matrix (loillwat;r): SOIL

level (low/med):

$ Solids:

Color Before:
Color After:

Comments:

p 7). B

—=0.0

Case No.: 14523 8AS No.:

0000902

EPA SAMPLE NO.

MBDMOQY

8DG No.: MBDMO1
lad Sample ID: 10446-)
Date Received: 07/18/90

CAS No.

‘ - -
7440-36-0
7440-38~
7440-39~
7440-41-7
7440-413-9
7440-70-2
7440-47-3
7440-48~
7440~-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97~
7440-02-0
7440-09~
7482-49-2
7440-22-4
7440-23-
7440-28~
7440-62~2
7440-66-6

i

Phrr e oot b0 00l it | I3 O

i

Analyte

Aluninum_
Antimony_
Arsenic__
Barium

Beryllium
Cadnium__
Calcium__
Chromium_
Cobalt

Concentration

My )

e S
NT

Copper

lron

Lead

h
S
ho

Magnesiun
Manganese
Nickes —
cke
Potassiunm
Seleniunm_
Silver

I

Sodjiunm

Thallium_
Vanadium_
Zinc

Cyanide__

M

BROWN ___
BROWN ___

Clarity Before:

Clarity After:

Texture:

Concentration Units (ug/L or mg/kg dry weight): MG/XG

<00 08y

£v8t

Artifacts:

FORM I - IN

7/88

COARSE



uU.Ss.

EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: ROCKY MOUNTAIN ANALYTICAL Contract: 68-D9-0090

Lab Code: ENSECOQ

Matrix (-oil/vltir): SOIL

Lavel (low/med):

% Solids:

oW

-49.4
Concentration Units (ug/lL or mg/kg dry weight):

Case No.: 14522 SAS No.:

0000003

EPA SAMPLE NO.

MEDMO2

SDG No.: MBDMO1
Lab Sample ID: 10446-2
Date Received: 07/18/90

CAS No.

7440-36-0_

7440-38-2"
7440-39-3_
7440-41-7_
7440-43-9_
7440-70-2"
7440-47=3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-98=4_
7439-96-5_
7439-97-6_
7440'02-0
7440-09-7_
7482-49-2_
7440-22-4_
7440-23-5"
7440-28-0_
7440-62-2"
7440-66-6_

Analyte

Xluninun_
Antimony_
g:sznic
rium
Berylliun
Cadmium
Calciun
Chroliul
Cobalt____

Copper____

Concentration

-

Iron

lead
Magnesiun
uangancsc
cke

Potassiun
Selenium_
Silver____
sodium

Thallium_
v.nadinn
Zine

i

Cyanide__

tibi i bl el ek Il O

FCTTTTITTRTTETTTTTTTTT = ;

Color Before: BROWN _

Color After:

Comnents:

BROWN ___

Clarity Before:
Clarity After:

Texture:
Artifacts:

200 28R

yvel

FORM I ~ IN

7/88



U.s. !PA - CLP

1 -
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

0000904

Iab Name: ROCKY MOUNTAIN ANALYTICAL Contract: §8-D9-0090

lab Code: ENSECO Case No.: 14523 8AS XNo.: 8DG No.: MBDMO]

Matrix (soil/water): SOIL Ladb Sample ID: 10446-3

level (low/med): 10W Date Received: 07/18/90

$ Solids: 42.6

Concentration Units (ug/lL or mg/kg dry weight): MG/KG
CAS No. Analyte {ConcentrationicC Q 4
7425-30-5_{XIuninun_ 17800 - )
7440-36-0_[Antimony_ +23 |0 ) I
7440-38-2_|Arsenic__ 1.5 _|_ Eu_‘._. ) S
7440-39-3" [ Barium —d17 Y U I ) 2
7440-41-7_[Beryllium 1.4 __|B ) J
7440-43-9_|Cadnium__|__—_ 2,3 Ui __V ___{P
7440-70-2_|Calcium__ 2520 - ) 2
7440-47-3"|Chromiun_|______67.8 | _{_T _|P
7440-48-4_|Cobalt — 28,1 Bl __|P_
7440-50-8_|(Copper____|_____ 162 = | — )
7439-89-6_|Iron 24300 - — B _
7439-95-4=|NagnasT na— |-l ——l|= %
-95-4_|Magnesium|___5990  _|_
7439-96-5_ Hag:anou 404 i DI A § 2 (S
7439-97-6_(Mercury__{________ 1,0 _|_{eN: __|CV_
7440-02-0_[Nickel 22,5 | |—— __|B_ Q
7440-09-7_| PotassTum 1680 |B| B Q
7482-49-2_(Selenium_ 1.1 __[BIN_{ ___|E __
7440-22-4_|Silver 2.5 Bl ___|P__ "
7440-23-5_ISodium ___|___2670 __|B|__1 ___|P__ @
7440-28-0_|Thallium_|____  0.47 (U|N. TV ____IF _ &
7440-62-2_|Vanadium_|______ 54,8 _|_ > ) T
7440-66-6_|2inc 268 = |p_
Cyanide__ - NE_

Color Before: BROWN Clarity Before: Texture:

Color After: JBROWN ____ Clarity After: Artifacts:

Comments:

FPORM I - IN 7/88



. 0000705

U.8. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET

Ladb Name: ROCKY MOUNTAIN ANALYTICAL Contract: £8-D9-0090Q

Lab Code: ENSECO Case No.: 14%23 SAS No.: SDG No.: MBDMOl
Matrix (cou/\ut‘or): SOIL Lab Sanmple ID: 10446-4
Level (low/med)s 10 Date Received: 07/18/90
$ Solids: 45,6 ’

Concentration Units (ug/L or mg/kg dry weight):

CAS No. Analyte [Concentration

T133-30-8_ | A\Iuminua,_
7440-36-0_|Antinony_
7440-38-2"|Arsenic__

7440-39-3_|Barium_

7440-41-7_|Berylliiua
7440-43-9_|Cadnium__
7440-70-2"|Calcium__

ELL%L%

il il § 00l 1Sl o

Q
N __
SNV
]
7440-47-3_|Chromium_|_— —  40.4 | (¢
7440-48~-4_[Cobalt 15,5 (Bl
7440-50-8_|Copper, 87.4 | |0—r
7439-89-6_|Iron___|__ 23400 :
7439-92-1"|Lead 227 :
17439-95-4_| Magnesium 3430 : =
7439-96-5_ | Manganese 220 a
7439-97-6_|Mercury | 0,39 I_{*N_ o
7440-02-0 Nickel 26,7 :
7440-09-7"|PotassIum|____ 1260 _ IBj__—\ S
7482-49-2_|[Seleniun_)__ 0,88 |UIN } N
7440-22-4_|Silver 2.6 _|1Uj__Y __
7440-23-5_[Sodiun 12490 -
[7440-28-0"|Thallium_|__ _____ 0.44 (U|N | 2
7440-62-2_(Vanadiun_| 37,3 {_|__T o
292 N\

FITTTTITTRTTTTITTITTTTT T = 5

7440-66-6_|2inc
Cyanide .

Color Before: BROWN Clarity Before: ___ Texture:
Color After: JBROWN Clarity After: Artifacts:

Conments:

FORM I - IN 7/88



| v.s.

EFA - CLP
~ p | EPA SAMPLE NO.
} INORGANIC ANALYSIS DATA SHEET
{ .
lab Name: mnmmm Contnct' £8-D09-0090
| Lab Code: ENSECO Case No.: 14523  SAS No.: SDG No.: MBDMO)
Matrix (soil/water): 8OIL Lab Sample ID: 10446-5
level (low/med): ION Date Received: 02/18/90
| $ Solids: - 1181
' Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7325-30-5_(XTuninus_ | IB300 | E ) 2
7440-36-0_|Antimony_|_______313.5 {U ) 2
7440-38-2"|Arsenic_"|_____ 36,1 | ISN 1 |F
7440-39-3" |Barium SN Y W T ) - D T )
7440-41-7_|Beryllium 1.7 B P
7440-43-9_ (Cadmium {__ 2.8 [UI__ ' P __
7440-70-2"[Calcium__ 2540 B )
7440-47-3_|Chromiun_|________ 72,1 | {__ (P __
7440-48-4_|Cobalt 25.1 _|B P
7440-50-8_ | Copper 207 - 2 _
7439-89-6_|Iron 42500 - B
~ 7439-92~1" |Lead 125 - P_
7439-95-4_ |Magnesiun 6450 - : ) 2
7439-96-5_|Manganese|___ 2374 __{_|______|P __ x
7439-97-6_|Mercury | ___ Q.85 |_|*N __ICV 2
7440-02-0_|Nickel —48.3 | _|B
7440-09-7_|PotassIun 2500 B : ) 2
7482-49-2"|Selenjun_ | 1.3 B[N 1 _|F 8
7440-22-4_|Sdlver__ | 3.4 |UI__1 _|P _ N
7440-23-5_|Sodiun___|___ 2760 _|B|__t _|P__
7440-28-0_|Thalldum_|________ 0,56 |UIWN I [P oy
7440-62-2"[vanadium_| 60,6 _|_ | P_ &
|7440-66-6_|Zinc 260 ) P_ N
eyanﬁo_ - NR_
Color Before: BROWN Clarity Before: Texture:
Color After: RBROWN c1arit¥ After: Artifacts
Comments:
TORM I - IN 7/88



HUNTINGDON ANALYTICAL SERVICES
ENVIRONMENTAL

Inorganic Vet Cheaical Analyses

Analyte: Total Organic Carbon in Sediment
EPA Method No.: Lloyd Kahn/EPA Region II Method - July 27, 1988

: Sazple : HAS : ! Date : Date :0!::::::”1 :

| Date | Sample #90- | Client 1.D.|Prepared|Analyzed] Liait |
e e s |
17/12/90 | 943-001 | $544B-01 |7/25/90 |7/25/90 | 100 | 102+
:mz/oo } 943-002 : sseen-02" [7/25/90 =1/zs/9o = 100 : 1
{7/12/90 { 943-003 : ssun-os“‘{vzsno 17725790 : 100 : 10
=mz/9o : 943-004 : $5443-04 =7/25/9o }7/25/90 = 100 } 10
{7/12/90 : 943-008 : $5443-08 " =7/25/9o =7/zs/9o : 100 : } 1
Emwo i 943-005Dup E ssun-oi;'_'qsms/so 57/25/90 E 100 E i
dececenes 4eccccccancens $eccccsccscas $esescccs $eccccccche ceccancs $ecocace #ecececnnn T . +

* Results are based on dry veight of material as 11sted elsevhere in this Teport.

*¢ A known standard of the analyte of interest was analyzed along with this saaple

vith the percent recovery indicated abdove.

*++ This sample vas analyzed in quadruplicate with the saximum RPD as i{ndicated above

and a calculated standard deviation of 1874 mg/kg.
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Appendix B
(Fiddler Crab raw data)
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Table 1.1 RESULTS OF THE BASE NEUTRAL/ACID EXTRACTABLES ANALYSIS

Preject Kin ux 3409
Client 10 6832 6834 33 o536 o537
Lecation fethed Nertine Reference Upper Lover Lewer
Slank  Cresk Sduorcis Scdworcis Edmonds
Crosk Creoek Creek
Netrix Tissue Tissue Tissus Tissue Tissuse Tisswe
Units up/ky  we/kg  ag/ke up/ks  w/ks wp/ks
Compound
Pherol 330U SWOU 300V 1300V 1300V 2700V
Bis(2-chloroethyl) ether 30U $300 U $S300V 1300V 1300V 2700 U
2-Chlorophencl 30V $300U 95300V 1300V 1300V 2M00V
1.3-Dichiorcbenzens 330U S300V S300U 1300V 1300V 2MOV
1,4-Dichlorsbenzens 30v $300U 5300 U 1300y 1300V 270UV
Berzyl slcohol 300 S300U S300U 1300u 100U 2O U
1,2-Dichlorcbenzens S30v S300U S300U 1300V 1300V 2MOOU
2-Methylphenct v 5300V $S3000 1300V 1300V 2700V
S8is(2-chloroisoprepyl) ether 330 U 5300 U S300U 1300V 1300V 2700V
&-Nethylphenol S0V $300U S300 U 1300V 1300y 2OV
N-Nitrosodi-n-propylenine 330U $300U S300 UV 13000 1300V 2700V
Nexschlorcethane 330uv S300U S300UV 13000 300U 270U
Nitrobenzens 330uv 5300V S300U 1300 100U 200V
1sophorone 330y S0V 300V 1300V 1300V TMOO U
2-Nitrophenol 30U 3000 S$300U 13000 1300V 200V
2,6-Dimethylphenc! 3oV S300 U 300V 13000 1300V 2700V
Benzoic Acld 100U 20000V 260000 U &400 U 400U 13000 U
8is(2-chlorcethoxy) methane 330 U $300 U S3000 100U 1300y 2700V
2.4-Dichlorophenot 300V S300U S300V 1300 U 13000 2700V
1,2,6-Trichlorcbenzens 330U S300U 300U 1300V 1300y 27OV
Naphthalene 300U S300y 300U 1300U 13000 QMO0 VL
&-Chioroaniline 3oV S300V $S300U 300y 13000 2M00 UV
dexachlorobutedieons 30U S300 v S300 V¥ 1300 v 1300V 2700 WV
4-Chiore-3-methyiphenol 330U S3000 5300V 1300V 1300V 2700V
2-Rethylnaphthalens 300 S300 U $S3000 100 3000V 200V
Nexachlerocyclopentadiens 330U 353000 S300U 13000 1300V 200V
2,4,6-Trichlorephenot S0V 530U S300U 1300y 1300V IOV
2,4,5-Trichlorephensl 1600V 224000 U MO00U L0000 G00U 13000V
2-Chloronaphthalens ™o $S300y S3000V 100V 1300V 200V
2-Nitrooniline W00 U 200000 2000V GO0 U GO0 U 13000 ¥
Dimethy! phthalete 30V $300V $S300 UV 10UV 13000 2000
Acenaghthylens 330U S300U S3000 1300V 1300V 2MOV
3-Nitroentline W0V 20000V 26000 U 6400 U 4400 U 13000 U
Acenaphthene 30V S300U S300V 1300V 300U 200V
2,4-Dinitrophenst 1600 U 20000 U 24000 U 400U 400U 13000 U
4-Nitrophenol WOOU 20000V 26000 U GL00Y 400U 13000 U
Dibenzofuran Vv $300 U $300 0 1300V 1300V 200V
2,4-Dinitrotolusne 30u 53000 S0V 13000 300U 2700V

4 denotes that the compound wes detected st less then the Nethod Detection Limit
ND denctes that the compound was Not Detected .
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Table 1.1 RESLTS OF THE GASE MEUTRAL/ACID DNTRACTABLES ANALYSIS

Project
Client 1D
Location

Matrix
Units
Compound

Stank

Tissus Tisswe

3400

o532 534 6433
Nethod Nartine Reference Upper

Cresk

Tissus

wks w/ks w/ke

2.6-Dinicrotoluene
Oiethylphthalate
4-Chlorophenyl phenyl ether
Fluorene

&-Nitroaniline
4,6~0initro-2-methyiphenot
N-#itrosodiphenylamine
&-Oromopheryl phenyl ether
Nexechlorobenzensg
Pentachlorophencl
Phenanthrens

Anthracens

Di-n-butyl phthalate
Fluoranthene

Pyrens

Sutyl benzyl phthalate
3,37-Dichlorcbenzidine
Senzo(a)anthracens
8is(2-ethylhenyl) phthalste
Chrysere

Di-n-cctyl phthalate
Senzo(b) fluorenthens
Benzelk)flusranthens
Senzo(a)pyrere
SrderntV,2,3-0d)pyrene
Dibenzele, N )anthracene
Senze(g, N, { Jperylene

see LYY YT LR R L P LI R Y Y Y L

4 derotes that the compourd wes detected at less than the Nethod Detection Limit

3y
30v
30U
330u
1600 ¥
1600 v
330 v
by R )
30
1600 ¥
30u
30
330U
30V
330V
3oV
%oy
330
300
330 v
3309
300
300
30U
330
300
30

$300 ¥
$300 v
300 v
S300 y
26000 v
26000 v
$300 v
5300 v
$300 v
26000 U
$300 ¥
5300
$300 U
5300 v
$300 v
5300 v
11000 U
$300 U
$300 v
3300 v
5300 v
5300 v
s300 v
5300 U
5300 U
5300 v
$300 ¢

M0 denctes that the compourd wes Not Detected

$300 v
5300 v
5300 v
3300 v
26000 ¥
26000 U
5300 v
$300 ¥
$300 U
26000 ¥
$300 v
$300 v
$300 v
$300 v
$300 v
$300 v
11000 ¢
5300 v
$300 ¥
$300 U
$300 ¥
$300
5300 v
$300 ¥
$300 ¥
S300 ¥
$300 U

Ccmonds
Croek
Tiesus
w/ke

o536 4837

Lower

Lower

Edwonds Edmords

Croek

Tiesue

ug/ke

Croek
Tissus
w/ke

ecagscscssscscscensscesnrena

1300 U
1300 v
1300 v
1300 v
600 v
6400 v
1300 ¥
1300 ¥
1300 v
00 v
1300 U
1300 v
1300 U
1300 v
1300 v
1300 U
2600 U
1300 v
1300 v
1300
1300 ¥
1300 ¥
1300 v
1300 v
1300 v
1300 ¥
1300 ¥

1300 v
1300 v
1300 v
1300 ¢
600 v
6400 U
1300 U
1300 v
1300 U
6400 U
1300 v
1300 v
1300 v
1300 v
1300 v
1300 v
2600 v
1300 v
1300 v
1300 U
1300 v
1300 v
1300 v
1300 v
1300 v
1300 v
1300 U

70 v
270 v
o u
o u
13000 U
13000 U
amo u
7 v
o v -
13000 U
270 U
Zro v
ryg RY
o v
oy
a0 v
$400 ¥
270 v
2700 U
3y )
270 v
7o v
e v
0 v
2700 v
o v
ey
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Teble 1.2 RENLTS OF THE ARCCLOR ARALYSIS

Project Kin ue 3409

Client 3D ) 32 834 o533 o34 o537 [}

Locetion Rethod fertins Reference Upper Lower Lower us

Slank Creek Sdmonds Gcdmonds Edmonds
Cresk Cresk  Creek

Netrix Tissue Tiesuse Tisswe Tissus Tissus TYissue Tissue

Units ke w/kg  w/ke w/ke Wk w/ke wp/kp
Compound
Arcclor 1014 0o v mu S0V 30U SOV My 3oV
Aroclor 1221 t ) mu 0V 30U { B') mu 300 v
Aroclor 1232 0 Uu my &V 30y WU My 00U
Aroclor 1262 L R v o U 3oV T M 300 v
Aroclor 1248 { RT] iy SOV 0 580 $80 14000
Aroclor 1254 0wy MU % v 30V 60 v vy 300V
Arcclor 1260 Wy %0 v 30U Wy My 330UV

L L I T T T T T Y YT Y Y P Y P P Y Y Y Ty Py Y Y Yy P T Y Y Y P Y T Y Y Y YT P T Y Y Y ¥ )

U denotes Detection Limot
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Table 1.3 Results of the Netals Aralysis for Tissue
Project # 3409 Kin Buc Langtill

sesscccncsvovsas secce »

Sample # Locetion Cotnius Chromium Cepper Wercwry Zine
ag/kg wg/kg Wiy w/ke wy/ky
Nethod Blonk ] » » we »n
64832 Rertins Creek [ [ ] 6.6 » 2.3
4434 Reterence 0.6 1.2 47.9 » 2.0
6833 Upper Edwords Creek = ® 1.2 .7 » 4.8
6834 Lower Tdmonds Creek [ ] 1.8 37.9 » 8.4
6337 Lower Tdmords Creek » 6.9 17.4 w 80.0
Detection
Limit 0.3 1.0 2.0 .04 2.0

* denotes thet the detection Limit {s 0.10 mg/kg
W0 - denotes Not detected at or sbove the quantitation

00006



Table 1.4 Results of the Percent Lipid Amslysis
for the Tisaue Samples for the Kin Buc Site # 3409

Reporting
Sample 10 Lecation X Lipid Linit
6432 Nartins Creek 2.4 NA
6534 Reference 1.9 ®A
4535 Upper Edmonds Creek 0.93 oA
6836 Lower Edmonds Creek 0.53 [T}
6837 Lewer Edmonds Creek 0.5¢ [ 73
6435 us 2.8 NA

MA denotes Mot Applicsble

00007
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INTRODUCTION
Site Backdaround

The Kin-Buc property covers an area of approximately 220 acres
with three landfill mounds: Kin-Buc I, is approximately 30
acres, the Kin-Buc II and Mound B, are approximately 12 acres
each. The remainder of the property consists of vegetated
lowlands, wetlands and Kin-Buc, Inc. facilities. The site is
located at the end of Meadow Road in the Township of Edison,
Middlesex County, New Jersey (Figure 1). The site is surrounded
by the Edison Township Municipal Landfill, approximately 600
feet to the south, an industrial complex to the north,
marshlands to the east, and the Raritan River to the vest.

A wide variety of organic and other uncharacterized hazardous
wastes were disposed of at this landfill during its operative
years. The majority of hazardous waste disposal is believed to
have occurred in the Kin-Buc I mound; but, there is 1little
evidence as to the content of Mound B. Wastes disposed of in
Kin-Buc II are presumed to be of normal sanitary landfill
character. The landfill is officially closed and covered with
a low permeability cap or a one- to five-foot sandy, clayey-loam
soil. Surface and groundwater drainage can potentially enter
the lower Raritan River to the southwest, Mill Brook/Martins
Creek to the west, and the wetlands and Edmonds Creek to the
east (Figure 2). (i)

Kin-Buc and the surrounding wetlands have been extensively
studied since the mid-1970’s. Groundwater monitoring, and soil
and sediment sampling have been conducted by several contractors
in conjunction with the United States Environmental Protection
Agency (USEPA). Wetlands east of the Kin-Buc Landfill are part
of an extensive freshwater tidal marsh along the Raritan River.
They are dominated by common reed (Phraamites communis) with
isolated islands of cattail (Typha spp.) and upland shrub and
tree species. Numerous vertebrate and invertebrate species are
supported by the interlocking network of channels comprising
these wetlands.(?) sSpecies inhabiting the area surrounding
Edmonds Creek are potentially at risk from contaminants
emanating from the Kin-Buc Landfill. These wetlands are known
to be contaminated with polychlorinated biphenyls (PCBs),
principally Arochlors 1248 and 1254, in concentrations ranging
from less than 10 to above 700 parts-per-million (ppm).

The primary source of current PCB contamination of the Edmonds
Creek marsh area is Pool C, which discharges into the marsh.
Pool C has received its contaminants from groundwater and
surface water discharges from the Kin-Buc I mound. The Pool C
connecting channel and Edmonds Creek, in the vicinity of the
junction of the connecting channel, are believed to be secondary
sources of contamination, due to historic drainage from Pool C

KBC 002 1861



as well as from the low lying area between Kin-Buc and the
Edison Landfill. These areas have PCBs in the sediment ranging
from 100 to 730 ppm. The remaining wetland area has been
contaminated due to water and sediment dispersion of
contaminants through normal tidal flows and flood periods; the
majority of sediment contamination is at or below 10 ppm. The
exception to this is the northeastern backwater region of the
marsh and the tidal pond adjacent to Pool C where PCB levels are
between 10 and 100 ppm.{2)

Elevated heavy metal concentrations of arsenic (70.6 milligrams
per kilogram) (mg/kg), copper (169.7 mg/kg), mercury (1.57
mg/kg), silver (2.04 mg/kg), and zinc (337.0 mg/kg) were
detected in the sediments at the mouth of Edmonds Creek. Copper
and mercury remain slightly elevated throughout the Edmonds
Creek marsh area whereas arsenic, silver, and zinc approach
background concentrations of 19.0 mg/kg, 0.76 mg/kg, and 101.5
mg/kg, respectively.(?)

Wehran EnviroTech conducted an investigation on ecological
indicator species for Kin-Buc, Inc., in the Fall of 1989.
Aquatic invertebrates and vertebrates as well as terrestrial
vertebrates were collected and select tissues submitted for PCB
analysis. The results of these analyses and sediment chemistry
were submitted to USEPA Region II in accordance with the
previously drafted RI/FS. In the Fall of 1990, in response to
the data received from this study, the USEPA Region II requested
that the USEPA/Environmental Response Team (USEPA/ERT) conduct
a more extensive ecological investigation on the dominant
vertebrate species residing in the wetlands.

Qbjectives
The objective of this ecological study were:

1. To determine the presence of and/or extent of
biocaccumulation of PCBs and/or heavy metals in semi-
aquatic biota residing in the wetlands east of the
Kin-Buc Landfill, along and surrounding Edmonds
Creek.

2. To determine if exposure or accumulation of
contaminants is causing adverse physiological impacts

within individuals or on population dynamics of a
target species.

This report addresses the results of analyses conducted on
tissues of muskrats obtained from the wetlands east of the Kin-
Buc Landfill and an off-site reference area. The study
addresses the exposure of mammals to sediments in the wetlands.
This assessment does not address accumulations related to the
sediment in the channels as muskrats do not feed in these areas.
This assessment does address the vegetated wetland areas.
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Fate and Effects of PCBs

A prime contaminant of concern at the Kin-Buc study site are
polychlorinated biphenyls. PCBs are known to be widely
distributed throughout both terrestrial and aquatic communities
across the United States. The largest single use of PCBs is
related to their dielectric and thermal properties and are
employed as insulation and coolant fluids in transformers and
capacitors. A wide varijety of other applications include their
use as plasticizers of vinyl chloride and polymer freons, heat
transfer agents, high pressure hydraulic fluids, and
formulations in epoxy resins, paints, printing inks, waxes,
adhesives and dyes. PCBs have also been incorporated in
pesticides such as lindane, chlordane, aldrin, dieldrin, and
toxaphene, to sggpress their volatilization and extend their
effective life.! A variety of PCBs and pesticides may have
been disposed of at the Kin-Buc Landfill over the life of its
operation. Degradation of PCB-laden products within the
confines of the 1landfill in combination with surface and
groundwater leaching has resulted in releases of PCBs to the
surrounding drainage areas.

Sediment within the Edmonds Creek marsh area are known to be
contaminated with PCBs in concentrations exceeding 700 ppm. (2}
Although the marsh sediment is contaminated with PCBs, the major
ecological concern is the biocavailability of the PCBs present.
If the PCBs are bound by the sediments, then influences on the
ecological community may be minimal. PCBs in an aquatic medium
have characteristic properties. Aqueous solubilities of PCBs
are typically low; concentrations of Arochlors 1248 and 1254,
the predominant PCBs detected in water collected from the site,
were 54 and 42 parts per billion (ppb), respectively.(?) Low
solubilities are due to the high percentage content of tetra-
and heptachlorinatedbiphenyls in those Arochlors. Lower
chlorinated forms are reported to be of increasingly higher
solubilities, up to 3500 ppb.(4) The high hydrophobicity
exhibited by PCB molecules in conjunction with their high
octanol/water partition coefficients indicates a high affinity
for solids. This is especially the case in solids or sediment
high in organic matters. Experiments have shown that in aqueous
environments, PCBs are rapidly adsorbed and the majority of PCBs
present are associated with the soil or sediment in soil-water
systems. In addition to the affinity for organic matter,
sorption of PCBs is also highly influenced by increasing surface
area. Therefore, those sediments with high organic matter and
fine particle sizes will characteristically adsorb larger
percentages of PCBs and preferentially adsorb higher chlorinated
forms such as Arochlors 1248 and 1252.(¢)

PCBs are generally immobile in the soil profile when leached
with water and sanitary landfill leachates. However, nonpolar
solvents such as carbon tetrachloride, benzene, acetone or
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methanol cause high mobility.!3) Soil types and clay content
are an important factor in this process and may strongly
influence the concentrations of PCBs found in the upper soil
horizons. Studies indicate that a large percentage of PCBs are
found within 40 centimeters of the surface in soils with high
clay and/or organic matter content, years after exposure. (%)
Based solely on solubilities and leaching potential, this
indicates that PCBs which have migrated into the Edmonds Creek
marsh area may still be present in the upper soil or sediment
profiles. This is contingent on the soil sorptive capacity and
the presence of additional contaminants that could potentially
increase solubilities. Historic deposition, erosion,
sedimentation or tidal fluxes may be responsible for covering
or redistributing the PCBs to lower concentrations along the
bottom of the creekbed or to the tidal floodplain. The exact
location of PCBs in the sediment is important in determining the
possible availability of the PCBs to vegetation. If most PCBs
are contained in creekbottom sediment and not along the channel
peripheries or on the tidal floodplains, they will be relatively
unavailable to the shallow rooting wetland plant species.
Position of the PCBs in the soil or sediment profile is also
important.

Plant species are known to adsorb PCBs onto their roots and
subsequently absorb them into their tissues. Different plant
species respond to PCB concentrations depending on their
threshold values for tolerance, medium of growth, and
detoxifying mechanisms. Aerobic soil-plant systems, such as
beets, carrots, sqsbcans, and fescue have exhibited almost no
biomagnification.! However, several aquatic species have
shown to accumulate and bioconcentrate PCBs. Bush demonstrated
that the major route of uptake of PCBs in purple loosestrife
(Lythrum salacaria) was through the root system.!”) The
possible route for the intake of PCBs was thought to be systemic
transport. Even at the low water solubilities of PCBs, they may
be transported into various plant tissues via water transport.
PCBs would then accumulate in lipid-containing components, such
as the cell wall. Moza also demonstrated that bioconcentration
factors (the relative ability of an organism to bioconcentrate
a specific contaminant) for the aquatic species, Ranunculus

gglli;xigq% 8pp., and red mangrove were 814, 289, and
0.25, respectively.®) Red mangrove accumulated PCBs in the
lover stem and leaves at low concentrations but did show root
accumulation at above 6 ppm in the soil.

Pal, et al(®), stated that the potential for PCB biocaccumulation
is directly related to the degree of chlorination of the
molecules. The more highly chlorinated species have a higher
affinity for lipophilic substances and are more persistent than
the less chlorinated species. However, research has shown that
less chlorinated species were more preferentially taken up b
some plants due to their low absorbance to soil particles.(6
Additionally, higher chlorinated molecules are larger, their
aqueous solubilities are lower, and their subsequent uptake and



translocation within plants may be reduced in comparison to
lower chlorinated forms. It should also be noted that since
higher chlorinated forms are more persistent and resistant to
degradation, once they are absorbed into any plant system they
will probably be retained for the 1life of the plant.
Translocation of PCBs from the roots to different tissues is
minimal in some plants."’ For those plants that do translocate
PCBs out of their root systems, PCBs are most likely retained
in the plant stem or leaves rather than 1lost through
transpiration or volatilization.{3®) The cutin, suberin or
waxes comprising the outer <covering of plants will
preferentially retain PCBs translocated to stomatal openings.
A study contradicting these results has shown that corn will
preferentially accumulate PCB congeners during the seedling
stage but metabolizes or emits PCBs at later life stages to
reduce PCB 1levels to background concentrations.(1l) “Grass
species, such as corn, have stomates on both sides of their
leaves, thereby creating an increased potential to emit the
wvater-dissolved, lesser-chlorinated congeners during
transpiration.

The possible routes of PCB exposure to mammals are highly
varied. The principal route assumed is ingestion through the
respective food items consumed. Terrestrial and aquatic food
chains have been shown to possess PCB contamination at all
levels of organization in varying 1levels of concentration
dependent on individual bioconcentration potentials. Another
main route may include ingestion through preening behavior.
Sediment can become heavily embedded in the fur and frequent
contact with PCB laden sediments may cause an increased
potential for direct ingestion. The insolubility of PCBs may
also create oil films on water surfaces that semi-aquatic
mammals may swim through with resulting adherence to the fur.
Other avenues of potential exposure include water consumption,
skin absorption, or inhalation of volatilized lower chlorinated
PCBs from the sediments, water surfaces or plants. Indirect
exposure may also result from transplacental migration or
consumption of breast milk.

. Numerous studies have shown PCB accumulation and effects in a
variety of wild and laboratory mammals. Reproductive failure,
fetotoxicity, and death of mink have been widely documented at
low PCB concentrations.(12:13) pcute sensitization to PCBs by
mink may be due to the biological modification of PCBs through
metabolism and/or the selective retention of more toxic
congeners by the respective species utilized as food.{14) upper
trophic level consumers typically accumulate higher chlorinated
congeners. PCBs, being strongly lipophilic, will accumulate in
several organs or tissues and preferentially in those containing
higher proportions of lipids. Adipose tissue, both subcutaneous
and visceral, is a primary site of accumulation.(35) other
tissues may include the liver, kidney, brain and muscle.(16)
The liver is commonly believed to be the main site of PCB
metabolism.(17) Hexa- and octachlorobiphenyl injected into rats
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were initially concentrated homogenecusly in the liver with
delayed localizations around the lobulus. Consequent dispersal
was through biliary excretions to the small intestine, other
visceral organs and fat depots. Excretion of the higher
chlorinated form was minimal and considerable amounts of both
forms were still retained in the fat, liver, and kidneys 15
months after exposure.(l®) another study showed that only lower
chlorinated forms, mono-, di- and penta-chlorobiphenyls, may be
metabdlized into more polar forms through hydroxylation and
excreted in the bile while higher forms were retained in fat
reserves for more than 2.5 years.!

Effects of PCB exposure on mammalian systems are most prominent
in the liver, although many other sites are also affected.
Arochlor 1254 has been shown to ligniticant]ig increase the size
of the liver and percent lipid content.(l?) Liver to body
weight ratios were also significantly increased.(29) Ljiver
lesions, including fatty infiltration, centrolobular atrophy
necrosis, and hyaline degeneration have been evidenced in rats
dying from PCB induction.(?l) oOther effects_include a marked
increase in smooth endoplasmic reticulum,(?2) and increased
microsomal mixed function oxidase activity.(21) Dosing of
Wistar rats with Arochlor 1254 showed several of these symptoms
but were not correlated to either age or sex.(?3) ~ Gross
pathological symptoms of dosing with Arochlor 1254 and 1260
" included soft, and often yellowish brown or dark olive livers.
Grayish-white, firm, glistening areas, diagnosed as
adenofibrosis or bile duct proliferation, were also commonly
incurred. (!

Reproductive effects from PCBs in male and female mammals have
been evidenced in sex organs, fertility menstrual cycles,
fetotoxicity and offspring survival. Rats given Arochlor 1254
by gavage showed significantly increased testes weights while
those dosed with Arochlor 1221 evidenced increased uterine
weights. Different PCB congeners have produced varied effects
in female reproductive cycles. The length of the estrous cycle
has increased in mice, reduction in follicle numbers were
reported in rats, and arrhytnnig timing of menstrual cycles in
rhesus monkeys was also shown.f 4) chronic low-level exposure
of rats to Arochlor 1254 was significantly more harmful to
pregnancy than acute levels. Female rabbits were particularly

sensitive to Arochlor 1254 during pregnancy and experienced high

rates of abortions, resorptions, stillbirths and maternal
deaths.(2%) additionally, lactating females impart significant
quantities of PCBs to nursing young in their lipid rich milk.
In utero exposure, if not fatal, may alter subsequent adult
reproductive success. Reduced fertility may be a more
functional impairment of individuals rather than identifiable
effects such as changes in organ weight, or sperm/follicle
numbers. Generally, PCB exposure is more chronically destructive
to developing mammals than adults, and females are more
sensitive than males. PCBs may directly affect reproductive
function or act indirectly on the hepatic enzyme induction
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system, or on nonreproductive endocrine functions in mammals.
The outcome is essentially a reduced capacity of the organism
to reproduce itself and sustain a healthy population.(24)

Fate and Effects of Selected Heavy Metals

Lead is neither essential nor beneficial to any living organism
and at present, there is _no clearly recognized biological
requirement for 1lead(?6:27,28),  on the other hand, copper,
manganese, and zinc are esse ntial elemaents necessary for the
function of various enzymes(29.30),

Biological Presence

Lead is a ubiquitous and toxic element found in virtually all
species of plants and animals(31), Copper is found in all
animal organs, with the highest concentrations occurring in the
liver(29).” Manganese is widely distributed in the earth’s

crust(32),

Al i Distributi 1 E e

For most mammals, including man, 1 to 5 percent of the lead
taken orally, either ingested or inhaled, will be absorbed(33
The main long-term storage site for absorbed lead is the

skeletal system, followed by the kidneys! (34) Smaller
concentrations are subsequently stored in the liver, brain, and
muscle, in that order(34), Dietary calcium influences

intestinal absorption and retention of lead by changing the
ratio of distribution between skeletal and soft tissues(34
Under conditions of stress such as illness, starvation, or
senility, lead may be reabsorbed from bone tissue and
distributed to soft tissues(35), Mammals excrete at least 90
percent of the total lead ingested via the digestive tract
without further absorption occurring(33),

In contrast to most other metals, ngested copper is absorbed
to a large extent by the stomach! Absorbed copper is
initially bound to albumin then etored mainly in_ the 1liver,
followed by the brain, heart, kidney, and muscles(?®), copper
is excreted mainly via the bile(?9),

Absorption of manganese through ingestion occurs at varying
localities along the intestinal tract with different
species(3?), absorbed manganese is rapidly eliminated from the
blood and is distributed throughout the body in uniform
concentrations(32), Organs and tissues do not generally
accumulate large concentrations of manganese! 2), fThe majority
of manganese excretion occurs through the intestinal wall, but
also via perspiration, hair, placenta, and milk! 2

The existence of a homeostatic mechanism for the absorption anc
excretion of zinc creates difficulty in tracing this meta’
throughout the mammalian body(3®), 2inc is primarily stored i
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bone tissue, followed by the liver and kidney(30), The majority
of zinc is_excreted through the feces and the remainder through
the urine(30),

Mammalian Effects of Lead Toxicity

Toxic, trace metals can function through the inhibition or
perturbation of cnzyu.;’o systems that have specific functions in
metabolic pathways(36), Lead disrupts substrate-enzyme
binding(37)., The effects of lead intoxication in kidney tissue,
the hematopoietic system, and the nervous system is well
documented for mammals(38),

Several enzymes known to be inhibited by lead are among the
group suspected of being involved in renal tubular support(3l),
Laboratory animals dosed with lead typically exhibit acid-fast
intranuclear inclusion bodies within the kidney tubular
epithelial cells(34), 1Inclusion bodies in young female rat
kidneys have been found to occur as early as 24 hours after a
single in)jection of lead at 0.05 milligrams per gram (mg/g) body
weight(3?7, The administration of 1 percent lead acetate to
albino rats for a duration of 3 to 8 weeks led to the appearance
of intranuclear inclusion bodies(¢?). These inclusion bodies
possess similar ultrastructural characteristics found in wild
deer mice (Peromyscus maniculatus) and Norway rats (Rattus
norvegicus) that inhabit areas of known lead
contamination(34:-40) Mitochondrial functions are very sensitive
to the presence of lead(3’), The affected tubule cells are
characterized by mitochondrial swcllin?, autophagic vacuoles,
and nuclear swelling or pyknosis(33), Lead is the
precipitating cause of intranuclear inclusions as well as renal
carcino?gos) . both of which arise primarily in proximal convoluted
tubules .

As intoxication becomes severe, inclusion bodies are also seen
in the outer cortex of the kidney(33). captive deer mice dosed
with 0.5 percent lead acetate added to their diet did not
develop inclusion bodies in the renal cortex, however, those
individuals receiving a dosage of 1 percent lead developed
inclusion bodies in the medullary region of the renal cortex as
well as the outer cortex(33),

A decrease in aminolevulinic acid dehydratase (ALAD) activity
is a highly significant parameter observable in determining lead
intoxication of rats(38.41), This phenomenon is often
accompanied by an increase in the levels of aminolevulinic acid
(ALA) excreted in urine(3%), The effects of lead on this enzyme
system occurs rapidly. A decrease in ALAD activity was observed
within 12 hours in 100 gram (g) rats that had been fed a single
dose of 100 micrograms (ug) of lead(3%), However, there is no
evidence that decreases in ALAD activity in response to lead are
correlated to ultimate lead toxicity(3®), Male Wistar rats
dosed with lead ranging from 5 ppm lead to 50 ppm lead did not
exhibit any significant changes in hematocrit of hemoglobin(4?).
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The level of biogenic amines in discrete brain areas is a
sensitive indicator of the central nervous system’s toxicity to
lead and cadmium(4?), cChronic exposure to_lead and cadmium is
deleterious to the central nervous system(4?), Male Wistar rats
receiving dosages of 5 ppm lead or 5 ppm lead plus 0.1 ppm
cadmium exhibited hyperactivity(42), Higher doses of 50 ppm
lead or 50 Ppm lead and 5 ppm cadmium resulted in
hypoactivity (42},

Other indications of lead intoxication in mammals that are less
sensitive include decreased body weight(33), renal cedema (an
increase in kidney weight expressed as a percentage of body
weight) and reticulocytosis(33:34), changes in energy metabolism
and protein and nucleic acid synthesis may occur with lead
exposure(37), These changes may contribute to disturbances in
cellular growth, thus playing a role in carcinogenesis(37). an
increase in tumor incidence is most often observed in the kidney
with lead intoxication(37), <These tumors have also been found
to occur in the testes, lungs, pituitary, prostate, and adrenal
glands(37), fThe appearance of cerebral gliomes have also been
reported(37),

Although there is a general lack of agreement on what
constitutes a safe level of lead intake for extended periods of
time(31), a kxidney cortex lead concentration of 25 mg/kg has
been utilized as a diagnostic indicator of lead poisoning in
domestic animals(4l)., wild house mice collected from sites with
significant lead contamination revealed lead concentrations (2
to 8 ppm) comparable to those expected from a pristine
environment (5 to 8 ppm){(43). Male Wistar rats that were dosed
with § ppm lead and 50 g?m lead had liver lead concentrations
from 2.3%/70.2 ppm to 3.2%/70.3 ppm respectively, and kidney lead
concentrations ranging from 2.1*/70.3 ppm to 2.3*/70.2 ppm
respectively(4?),

Mammalian Effects of Zinc Toxicity

General symptoms of zinc intoxication in animals are lassitude,
slowed tendon reflexes, bloody enteritis, diarrhea, a lowered
leokocyte count, paralysis of extremities, and a depression in
the activities of the central nervous system!44), Younger

animals are more susceptible to these effects of =zinc
intoxication than mature animals(45),

Rabbits, rats, and cats exposed to zinc oxide fumes for 3.5
hours reacted with a fall in body temperature followed by a
marked leukocytosis(30), autopsies of heavily exposed mammals
revealed signs of bronchopneumonia(3°),

Excessive additions of zinc (1000 mg/kg) to the diet of pigs for
a period of one month depressed the rate of growth and food
intake. 1In addition, arthritis, lameness, and inflammation of
the gastrointestinal tract occurred(3%)., similar symptoms have
been observed in sheep and horses(3?),
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A single intratracheal injection of 50 milligrams (mg) zinc
stearate killed 50 percent of experimental rats, but microscopic
examination of lung tissue revealed no pathological changes.
However, a recent experiment using the same dose revealed signs
of chronic alveolar emphysema and bronchitis(39),

METHODS
Target Species Selection

The nmuskrat is an important mammalian factor, in terms of
biomass, in the Edmonds Creek wetlands. The role of the muskrat
is apparent from the extensive network of tunnels and runs,
prolific number of bank vegetation digouts, and widespread
signs. The habitat provided by the wetlands, primarily dense
stands of Phragmites sp., has been documented to be favorable
for supporting viable muskrat populations.(4$) The chiefly
herbivorous diet of muskrats consists mainly of various portions
of aquatic or wetland plants, such as the shoots, roots, and
tubers. (47) The herbivorous food base in Edmonds Creek,
although essentially a monoculture, is extensive and should not
pose a limiting factor on the residing population. Under
favorable habitat conditions, several studies have shown that
muskrats may exhibit fairly limited home ranges. Muskrat
activity centers were found to be within 15 meters of the den
or lodge site during 50 percent or more of the time. Most
foraging occurred within a 5 to 10 meter radius of a lodge or
feeding glattorm and few muskrat movements exceeded 150
meters. (48) Given these conditions, muskrats can then be
utilized as reasonably reliable monitors of natural and
introduced perturbations occurring in relatively small isolated
areas of wetland communities.

Reference Site Selection

A reference area was selected based on the following criteria:

1. Is reasonably close to the study area;

2. The habitat quality is approximately equivalent to
the study area; :

3. Supports a muskrat population large enough to satisfy
study requirements;

4. Is reascnably free of study area environmental
contaminants, yet, still reflects ambient conditions.

The reference area chosen is located on tidal floodplains of the
South River, in the Township of 0l1d Bridge, New Jersey (Figure
1). The South River is part of the Raritan River watershed and
the two merge upstream of the study area. A preliminary
assessment of the habitat was conducted to evaluate the
potential to support a viable, healthy muskrat population. The
area assessed included floodplains on both sides of the South
River, which varied between 100 and 1600 meters wide. The




dominant form of vegetation was Phragmites communis with dense
isolated stands of wild rice (Zizania agquatica) along the
river’s edge on the southern plain, and scattered islands of
Typha spp. on both the southern and northern sides. Large areas
of the wetland were covered solely by vegetative ground cover
primarily consisting of climbing hempweed (Mikania sp.), arrow
arum (Peltandra yvirginica) and nodding bur marigold (Bidens
€ornua). Several active muskrat lodges were located on the
western side indicating the presence of an active muskrat
population. Extensive channeling and runs were also evident on
both plains. The preliminary ecological evaluation indicated
that the wetland area contained vegetative features and tidal
influence comparable to the Kin-Buc study area. The selected
area is designated as a potable water area for the city of Perth
Amboy, New Jersey and showed no visible signs of contamination.

Muskrat Sampling

Sampling efforts for this study were performed in three phases.
The reference location was sampled in October 1990, followed by
Kin-Buc study area sampling in December 1990 and January 1991.

Reference Area

on October 16 through 19, 1990, the USEPA/ERT assisted by the
Response Engineering and Analytical Contract (REAC), and the
ERT/Technical Assistance Team (TAT) conducted muskrat and
sediment sampling operations at the South River reference area
(Figure 3). The trapping technique utilized for all muskrat
captures were spring-loaded Conibear 110 traps. Traps wvere
placed in muskrat channels or runs that appeared to be most
active based on tracks, scats, cutting or scouring. Trap
placement was accomplished using a four-foot wooden 1lathe
through the trap handle. Each lathe was flagged, numbered with
the trap 1location, and noted on a detailed map of the
floodplains. A total of forty traps were place on the southern
plain during the initial day of trapping. Twenty-five additional
traps were placed on the northern plain on the second day of
trapping operations. Trap success was monitored on a daily
basis. All captured muskrats were dead at the time of trap
checks. Individuals captured were removed from traps and
numbered tags were affixed to their right hind foot. All
successful traps were reset and repcsitioned in their previous
locations. A field-data sheet was filled out for each
individual with the unique animal number, trap location, and
time of collection noted. Animals were then transported back
to field vehicles where they were secured in coolers on wet ice.

Animals secured were completely processed on a daily basis at
the REAC biological laboratory, GSA Raritan Depot, Edison, New
Jersey. Processing procedures were as follows: Specimens wvere
first washed of extraneous surficial dirt and organic matter
with tap water. Specimens were then assigned a number based on
the area and location of capture. They were then dried and
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total wet weights taken. Metric measurements were then taken
of their total 1length, tail 1length, and right hind foot.
Individuals were then "case" skinned. The pelt was then
fleshed, stretched and hung to dry for three to five days for
subsequent pelt-age characterization. Carcasses then underwent
partial necropsies for removal of specific tissues. Processing
included gross external and internal observation for
abnormaljities or ecto/endoparasites, and opening of the thorax
for removal of the thymus, heart, 1lung, liver, kidneys,
adrenals, spleen, duodenum, and testes or ovaries/uterus. The
gastrointestinal tract was removed, grossly observed and
discarded. All removed organs except for the testes and liver
were preserved in 10% buffered paraformaldehyde. The testes
were initially fixed in Bouins solution and then transferred to
a 70 percent ethyl alcohol solution. The testes/ovary, kidneys,
adrenals, and thymus were weighed and measured after
preservation. The liver was removed whole, wet weighed, and two
small sections excised and preserved in 10 percent buffered
paraformaldehyde for histopathology. The major portion of the
liver was then wrapped in aluminum foil, placed in a labeled
ziploc bag and stored on dry ice. Eight of the largest males
and females, for a total of sixteen individuals, were submitted
for pesticide/PCB, percent lipid, and Target Analyte List (TAL)
metals analyses to Precision Analytics, Inc., Pullman, WA.
Those 16 individuals also had liver sections, one kidney, and
one testis or ovary submitted for histopathological analysis to
the Northeastern Research Center for Wildlife Diseases -
University of Connecticut, Storrs, CT. The remaining 26, of the
total 42, individuals had only liver tissue submitted for
histopathology. The carcasses and remaining organs were stored
in five-gallon buckets with 10 percent buffered
paraformaldehyde.

All specimens were dissected with surgical instruments on
stainless steel trays. Trays and instruments were
decontaminated bhetween dissections with deionized water/soap,
10 percent nitric acid, deionized water and acetone in
accordance with ERT/REAC Standard Operating Procedure (SOP)
#2006, Sample Equipment Decontamination.

At the conclusion of the reference trapping period, sediment
samples were secured at five representative sites corresponding
to locations of high muskrat activity and trap success (Figure
3). A duplicate sample was collected at one location. Sediment
was submitted for Total Organic Carbon (TOC), Total Carbon (TC),
and grain size analyses to subcontract laboratories. Sediments
were thoroughly homogenized in a stainless steel bucket.
Buckets and trowels were decontaminated between each sampling
event.
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Kin-Buc Study Area

The wetland region, to the east of the Kin ] = Landfill, was
broken down into four sampling areas (Figure 2. The areas were
selected based upon the physical features of ¢ wetlands and
the PCB contamination 1levels reported by % ran EnviroTech
(February 1990). The proximity of the Edis Landfill also
influenced area selections.

Sampling Area 1 (AI) was the area within the t -lowing borders
(Figure 4):

o north - the tree line at the northern ¢ je of the
marsh;

° east - the edge, but not inclusive of, ' © Unnamed
Ditch:
o south - mosquito channel C1, inclusive of e channel

and fifty feet south along the channel;
° west - east bank of Edmonds Creek north o: Cl.

Previous sediment/soil sampling in the Area I !Ckwatgf marsh
area reported PCB levels between 9.7 and 79. ppm.{¢) The
southern border was set south of C1 to ji: late specific
waterwvays used b¥ muskrats. Sampling was conc \trated around
CO0 and C1A.

Sampling Area 2 (AII) was the area within the fo .owing borders
(Figure 5):

o north - mosquito channel C2, inclusive of t. : channel
and S0 feet north along the channel;

o east - the edge, but not inclusive of, tr Unnamed
Ditch;

o south'- mosquito channel C4, inclusive of tr channel

and fifty feet south along the channel; _
o vest - east bank of Edmonds Creek, north ( C4 and
south of Al.

Previous sediment/soil sampling reported the me ority of All
having PCB concentrations below 10 ppm.{2) Howeve . the stretch
of Edmonds Creek adjacent to AII receives water from the low
lying area and the Pool C connecting channel. Sampling was
concentrated along C2, C3 and C4.

Sampling Area 3 (AIII) was the area within the fol. wing borders
(Figure 6):

o northeast - AII;
o east - the edge, but not inclusive of, the Jnnamed
Ditch; ’

° south - the north bank of the Raritan Rive: South
wvest - mosquito channel 10 (C10), inclusive ©f the
channel and fifty feet west along the channe
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o west - east periphery of the Edison Landfill, east of
C10, including the low lying area north of the Edison
Landfill;

o northwest - south of the wooded area located north of
the 1low 1lying area, going east below the EPA
facility, and half-wvay between where the Pool C
connecting channel and the low lying area drainage
ontcr Edmonds Creek.

The majority of the PCB contamination in this area is below 10
ppr. AIII was delineated to address the influence of low PCB
concentrations on muskrats. Sampling was concentrated around
c6, C7, C8 and Cl1.

Sampling Area 4 (AIV) was the area within the following borders
(Figure 7):

north - the tree line north of the marsh area;

east - the west bank of edmonds Creek, south to AIII;
south = AIII and the EPA Facility;

west - the Kin-Buc Landfill and the three man-made
pools south to the EPA Facility.

0000

AIV contains the highest 1levels of PCBs reported in
sediment/soils within the study area. The majority of the
contamination is within the Pool C drainage channel (greater
than 100 ppm). The rest of AIV is near or below 10 ppm.

The delineation of these areas for muskrat sampling and analyses
was based on general concentrations of PCBs. Although
individual muskrats can not be assumed to inhabit solely those
areas defined, chances are higher that they spend more of their
time in thoso areas they are caught in given their home range
habits.(4?) This would especially be true for those individuais
captured in non-border areas within each respective delineation.

Prior to (field sampling operations, personnel conducted a
preliminary survey of the channels intersecting with Edmonds
Creek in the study area. Channels were surveyed for
navigability, tidal influence, signs of muskrat activity and
potential health and safety considerations. The tidal cycle
exerts a marked influence on the channel and habitat
accessibility throughout the length of Edmonds Creek and the
side channels. The majority of muskrat burrows, channels and
runs were totally obscured during high tide and for large
portions of time on either side of high tide. Due to this
condition, all muskrat trapping activities were scheduled on
either side of slack low tide. Most of the area was accessed
on foot after initial arrival into the southern portion of
Edmonds Creek by boat.

The US EPA/ERT, assisted by the REAC and the ERT/TAT, performed

muskrat sampling activities in the wetlands east of the Kin-Buc
Landf£ill during the weeks of December 17-21, 1990 and January
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7-12, 1991. Entrance to the study area was accomplished by
boats via the Raritan River, Edmonds Creek, and the unnamed
channel. Initial field study activities during the week of
December 17-21 included exploration of available habitat
throughout the delineated areas (Figure 2). Extensive networks
of runs and channels, both abandoned and those in current usage,
were evident adjacent to waterways throughout all areas.
Muskrat tracks, scats, runs, and bank digouts were also widely
distributed. Two lodges were located in each of two areas, Area
I and II. Conibear 110 spring traps were set out in muskrat
runs adjacent to waterways. Area I and IV were trapped the
first day with Area II and III added on the following day. A
total of 116 traps were eventually placed in all four areas.

All trapping techniques followed similar procedures as those
performed at the reference site. All traps were removed from
each area at the end of the week but location stakes remained
in position for future sampling reference. All individuals
captured wvere handled and processed in accordance with the
standard techniques employed in the reference area. The largest
males and females from each area, a total of twenty-four
individuals, had 1liver tissue submitted for Pesticide/PCB,
percent lipids, and TAL metals analyses. Those individuals also
had 1liver, kidney and testis or ovary submitted for
histopathological analyses.

Field sampling activities resumed during the week of January 7-
12, 1991 in order to augment the number of specimens submitted
for analysis from each delineated area. All procedural methods
followed previous sampling criteria. Trapping was performed in
the same delineated areas but specific trap locations changed
dependent on previous trap success and distribution. At the
conclusion of trapping activities, all traps and stakes were
removed and locations noted on area maps for future sampling
reference. The largest males and females from each area, for
a total of 36 individuals, were submitted for Pesticide/PCB,
percent lipids, and TAL metals analyses. Those individuals also
had 1liver, kidney, and testis or ovary submitted for
histopathological analyses.

RESULTS

Reference Area
Muskrats

There were a total of seven pesticides detected above the
quantitation limit in nine individuals (Table 1). Dieldrin and
Endosulfan(I), the most common contaminants found, were detected
in seven individuals ranging from 1.9 up/kg to 107 ug/kg and
0.87 ug/kg to 44 ug/kg, respectively. The next highest level
of detection was evidenced by p,p’-DDT, 13.9 ug/kg, at KBR-7.
All other individuals had pesticides detected at low detection

KBC 002 1875



levels, or below detection or quantitation limits. No PCBs were
detected in any of the individuals analyzed.

Lipids extracted from liver tissue vere measured as a percentage
of tissue and ranged from 2.21 percent to 3.34 percent (Table
2).

Sediments

Pesticides and PCBs were below detection limits in all of the
sediments analyzed. TAL Metals analysis detected a total of 19
metals distributed at all five locations sampled (Table 3).
Aluminum was elevated relative to what might be expected ranging
from 6400 mg/kg to 38000 mg/kg. Other concentrations which may
be elevated include arsenic (7 mg/kg to 36 mg/kg), chromium (17
mg/kg to 67 mg/kg), and zinc (47 mg/kg to 150 mg/kg). All other
metals were detected at 1low 1levels or levels commonly
encountered in natural systems. All the levels were accepted
as appropriate reference sediments for the areas being assessed.

Total Organic Carbon was generally in the 3 - 4% range and total
carbon ranged from 1.33 - 4% (Table 4).

Grain size analysis showed that most sediments were
characterized by a large proportion of fine particle sizes
(Table 5).

Kin Buc Study Area

Muskrats

PCBs were not detected in any of the livers analyzed. Pesticide
analysis detected eight separate compounds at low levels in
three individuals (Table 6). Methoxychlor, at 19.7 mg/kg, was
the highest contaminant detected and was evidenced in only one
individual, KB-29. The individual, KB-36, had six of the eight
compounds detected in its tissues at low levels, equal to or
less than 17 mg/kg. The third individual had four pesticides
detected ranging from 1.7 mg/kg to 6.3 mg/kg.

Lipid analysis on liver tissue for the twenty-four individuals
captured in December yielded percentages ranging from 1.10% to
3.08% (Table 7). Analysis on the 36 individuals captured in
January yielded decreased percentages ranging from 0.19% to
1.99% (Table 8).

Standard individual parameters, including sex, age (based on
"pelt” age and testis length), total weight and length, and
tail, hind foot and testes/ovary 1length, on all mnuskrats
captured are presented in Tables 9 (Reference) and 10 (Study
Area). Total weight ranges for reference area adults and
juveniles were 981.99 to 1496.6g, and 245.3g to 1400g,
respectively.
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Table 11 presents mean values of total weights, liver weights,
liver weight/total weight ration, & lipids, and testes/ovary
length in muskrats based on age and sex per area from the Kin-
Buc study area. As expected, adult males were generally larger
than females, and adults were characteristically larger than
juveniles. The physiologic index of liver weight/total weight
was relatively constant across both sex and age, although a
slight elevation was apparent in Area 4 males.

Table 12 summarizes the data from all areas of the Kin-Buc study
area in comparison to the reference for all the parameters
presented in Table 15. The liver weight/total weight ratio is
again very constant within and between both areas for age and
sex. Total weight and liver weight differences approximate
those conditions reflected by age and sex in the four cections
of the study area.

Table 13 summarizes the data on male-female and adult-immature
ratios as evidenced in both areas. The male-female ratio was
almost consistently 1:1 throughout all areas and between the
reference and the study area; however, Area 2 did yield a 1:2.2
ratio. The adult-immature ratio was also relatively constant
approximating the 1:1.4 ratio evidenced in the reference area;
however, Area 1 in the Kin-Buc study area exhibited a 1:2.8
ratio.

Trap success for the reference area and the Kin-Buc study area
is presented in Table 14. Trap nights and captures in the study
area exceeded the reference area but trap success was almost
three times greater in the reference area, 24.1%, when compared
to the total trap effort at Kin-Buc, 7.1%. Trap success in both
areas tended to be highest on the initial day of trapping with
reduced success on successive days. As the trap effort was not
consistent and not conducted in a random or grid fashion, this
should not be interpreted as evidence of population differences
between areas.

The histopathological analyses evidenced a common incidence of
infestation of the liver by the parasite Capillaria

A total of 37 individuals from the study area, or 60.7%, were
diagnosed with either minimal, mild, moderate, or severe
capillariasis in comparison to gleven cases, or 26.2%, from the
reference area. The largest proportion of the individuals
exhibiting symptoms of capillariasis were those submitted from
the January Kin-Buc specimens. Hepatic granulomas exhibiting
pathological symptoms similar to capillariasis in December Kin-
Buc individuals was also slightly elevated in comparison to
those found in reference animals. Dual infections with
capillariasis and cestodes was common in both the reference
individuals. There were no effects diagnosed as specifically
attributable to exposure to PCBs, heavy metals, or other
pathologic conditions that would manifest themselves in a
similar manner.
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Kidney analysis revealed tubular degeneration in numerous
individuals from the study area. Those individuals submitted
from January, again, had the largest proportion of incidence.
Mild interstitial nephritis was found in several individuals
from the reference, and both groups of the Kin-Buc individuals.

Analysis of the testes and ovaries of both the reference and
study area individuals showed no signs of specific
abnormalities. The gonads of both sexes were found in varying
stages of development, from immature to development of follicles
or spermatogenesis.

Kin-Buc Muskrats and PCBs

The muskrat population in the Edmonds Creek marsh area is
unquestionably residing in a PCB-contaminated environment.
However, those individuals that were captured and submitted for
analysis showed no accumulation of PCBs in their livers or
histopathological signs of toxicity in their liver, kidneys or
testes/ovaries.

Due to the uncertain potential and mechanisms for PCB
accumulation in varied plant systems, it is unknown if PCBs are
accunulating in the vegetative component in the Edmonds Creek
marsh area. However, there is a high potential for uptake owing
to the favorable conditions of high concentrations, anaerobic
medium, and mixed chlorination states of the PCBs present.
Vegetative considerations need to be addressed in relation to
the sustenance of any herbivorous species. Muskrats chiefly
feed on the roots, shoots and tubers of plants. Although

is not often cited as a preferred food for the
muskrat, it is the dominant form of vegetation in the marsh area
and the primary food source. There is ample evidence for the
utilization of the Phragmites stands throughout the confines of
the marsh. Since muskrats are feeding on plant parts that are
in direct contact with the sediments, consumption of the plants
themselves or sediment adhering to the root systems is a
potential pathway for contamination ingestion. Many of the
studies indicating plant uptake of PCBs have already been
discussed. Aquatic plants or those that grow in senmi-
aquaticenvironments have been documented to have high potentials
for PCB uptake. The tidal wetlands of Edmonds Creek exemplify
this condition as evidenced by the bi-daily inundation of the
root zones or lower stems of the Phragmites 1lining the
creekbanks. It is possible that Phragmjtes has the capability
to uptake PCBs into its root tissue, translocate them to lead
tissue and then rid itself of them through transpiration much
the same as corn, another grass family species, has been cited
to do. Howvever, this is most 1likely only for the lower
chlorinated congeners and probably does not hold true for the
more highly chlorinated forms known to be more evident in the
sediments. It is also unlikely that all PCBs whether they are
lower or higher chlorinated forms would be totally depleted by
transpiration after initial uptake. (For these reasons, it is




important to determine the presence or absence of PCBs in the
plant roots and any translocation to the various internal plant
tissues.) Confirmation of these conditions, would further
elutizidate the mechanisms of PCB transformation in the food
chain.

Assuring that PCBs are present in the vegetative community, (the
most conservative assumption), speculation must then be directed
at uptake into the mammalian component. PCB uptake by mammals
has been discussed relative to tissue distribution. PCB
detections should be evidenced principally in the adipose
tissue, due to its lipophilic nature, and also may be found in
the liver, kidney, brain or mammalian tissues. Since the liver
is the primary site of metabolism, liver tissue should have
detectable levels of PCBs under chronic exposure conditions.
However, if muskrats are being exposed at varying rates and over
varying time frames, then PCB metabolism may be completed at any
given time. Redistribution of PCBs into other tissues primarily
subcutaneous of visceral fat tissue, may lead to a greater
chance of detection in tissues other than liver.

Metabolism and excretion of PCBs is another possibility for the
lack of PCB detection. Once again, it is likely that only the
lower chlorinated forms would undergo this process due to the
stability of the higher chlorinated forms. Therefore, if
muskrats are ingesting PCBs then some retention of higher
chlorinated forms should be expected. Additionally, regardless
of excretion, if uptake is occurring then tissues should be at
least exposed to the PCBs before depuration. The muskrats
analyzed showed no diagnostic symptoms of chronic or acute PCB
exposure.

Gross anatomical measurements do not indicate the documented
effects of PCB exposure. Liver weights were higher in certain
areas, but not without a corresponding increase in body size.
The liver weight/total weight ratio increases evidenced in
another study were not observed in the Kin-Buc animals as a
whole in comparison to the reference animals. There was a
slight elevation in male adult and juvenile ratios for Area 4,
but these did not appear in any other areas. The decreased
lipid content in Kin-Buc area individuals may be a manifestation
of lower overall seasonal fat reserves due to being captured
later in the winter. Storage of lipids in the form of glycogen
in the liver will decrease in times of metabolic need. Mid-
winter usage of stored body fats is a normal physiologic
condition. A side effect of PCB exposure is increased lipid
proliferation in the liver and this was not evidenced. Testes
sizes were larger in Areas 1 and 4 versus the other two areas.
The testes lengths were also larger in Kin-Buc versus the
reference area. Testes size increase is a documented effect of
PCB exposure so this may be a possible avenue to further
explore. However, testes weight and size are also a function
of age and this may be a more 1likely contributor to size
differentiation. Delayed spermatogenesis is another side effect
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of PCB exposure. (24) very few individuals that were considered
male adults had undergone spermatogenesis. Males wvere
classified as adults based on a testes lonafh of greater than
or equal to 11.65mm and/or pelt primeness.(°°) Ppelt primeness
is most reliable in individuals less than one year old and
spermatogenesis may not have fully developed in yearling males.
Testes length is one cited method for age determination but
there are several others utilized. The average life-span of
muskrats is less than one year{‘?); therefore, many of the
individuals may be yearlings and have not yet initiated
reproductive capabilities. Body weights and metric body
measurements are within the bounds of other muskrat populations
studied in the Northeast. Similarly, male-female and adult-
juvenile ratios were within the wide ranges evidenced in
populations studied in the continental United States.(46:47)

Natural variation in animals and exposure 1levels make
extrapolation of laboratory <findings difficult at best.
Additionally, the levels of exposure in laboratory studies are
generally markedly higher than many environmental conditions
encountered. Many studies have dosage levels at 100 ppm or
greater for several months in order to evidence exposure
effects. No effect levels of PCB exposure are highly varied
dependent on the target organ or tissue. However, many no
effect levels approach concentrations of 25 ppm or greater.
Bicavailability and uptake factors are key components in
determining the level of PCB exposure. Tissue detection limits
of 10-50 ppb for all Arochlors (utilized for this study), should
be sufficiently 1low enough to detect uptake of ppnm
concentrations of PCBs even with reduced biocconcentration
factors. It is apparent that PCBs are either not readily
bicavailable in the Edmonds Creek Marsh areas outside of the
channels or are available at highly reduced bioconcentration
factors in muskrats that lead to no discernable effect exposure
levels or exposure effects that were not elucidated by this
study.

The muskrat livers from animals trapped at the Kin-Buc Landfill
show significant elevations in levels of several heavy metals,
including lead, iron, zinc and magnesium (Tables 15-19). The
metal levels are indicative of typical leachate from municipal
and industrial landfills and all the areas studied in this study
exclusive of the reference area showed the elevations. If all
the groups in the wetland east of the Kin-Buc Landfill and south
of the Edison Landfill were combined, additional significant
differences were seen, including significant elevations of
copper and manganese, additional elevations included potassium
and calcium. At the present, time we are unable to attribute
the elevations to a specific landfill or any other potential
source.

The high incidence of infestations of muskrats with Capillaria

is unknown. Capillaria infestations have been
documented in muskrat populations previously as well as numerous
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other mammals.(52) pathogens normally manifest themselves in a
higher proportion in individuals in reduced states of health.
Substandard health conditions can be induced by a variety of
factors including diet, habitat, and/or introduced toxicants.
Although the incidence of Capjllarja is notable, a definitive
statement linking it to PCB or metals contamination cannot be

made.

CONCLUSIONS

The study of the area to the east of the Kin-Buc Landfill
directly addressed the uptake of PCBs and heavy metals in the
dominant mammalian species, muskrats. The study was developed
to address the questions of impacts from the Edison Landfill as
well as the Kin-Buc Landfill. The species selected was at the
lower end of the foodchain and was anticipated to be
representative of herbivours in the area. This study was
conducted with the understanding that the effects of sediments
in the channels would be addressed by a second study conducted
by EPA Region II with the assistance of ERT. In that light, the
conclusions of this study only addresses the areas out of the
channels in the areas where the muskrats are feeding.

The PBCs present in the soil in the study areas are not being
accunmulated in the livers of the muskrats in the areas studied.
Detection limits of 10 - 50 ppb were sufficiently low to address
most concerns for herbivours.

Heavy metal accumulation is occurring in the area both to the
east of the Kin-Buc Landfill and to the south of the Edison
Landfill. The specific location of the metal contamination can
at this point not be attributed, or assumed to be originating
at any particular source. Difficulties establishing a closer
watershed reference area which might assist in establishing the
source or sources were not surmounted.
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Pesticides/PCs Detected in Liver Tissue of Muskrats Collected From

Table 1.

South River Reference Ares, Old Bridge, NJ

October 16-19, 1990

{(concentrations reported in ug/kg)
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Table 2. Lipids Detecied in Liver Tissue of Muskrats Collected From
South River Reference Area, Old Bridge, NJ
October 16-19, 1990

(concentrations reported as percent of otal)

Specimen Lipid
KBR-3 29
KBR-7 252
KBR-8 295
KBR-10 234
KBR-12 283
KBR-13 231
KBR-19 3.10
KBR-23 290
KBR-24 311
KBR-26 334
KBR-27 3
KBR-28 248
KBR-29 280
KBR-32 250
KBR-36 221
KBR-41 286

200 o8y
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Table 3. TAL Metals Detected in Sediment Collected From
South River Reference Area, Old Bridge, NJ

October 16-19, 1990
(concentrations reported in mg/kg)
Metal Location :
9 19 38 4“4 “e 53
Aluminum 17000 12000 9100 6400 38000 23000
Arsenic k) | 23 9 7 36 29
Barium 160 180 160 100U 340 300
Calcium 650 1100 1400 790 1400 680
Chromium 33 3s 20 17 67 63
Cobalt 13 15 11 6 24 22
Copper 52 59 19 25 4 58
Iron 40000 $2000 18000 18000 59000 33000
Lead 84 160 42 83 80 76
Magnesium 730 740 740 430 2800 1400
Manganese 67 9 54 38 220 . 160
Mercury 028 036 0.18 0.08 033 0.51
Nickel 18 23 15 11 36 36
Potassium 2000 1100 1200 740 4300 1800
Selenium 1 1 lu 1u 1 lu
Sitver 25u 3 25 25 25u 25u
Sodium 290 380 520 290 610 320
Vanadium 76 58 50u 50u 110 98
Zinc 3 140 n 4 140 150
u - Denotes below detection Limit.
* - Field duplicate
@
3]
3
Y]

0681



TABLE 4. Total Organic Carbon (TOC) and Total Carbon (TC) Detected
in Sediment Collected from
South River Reference Area, Old Bridge, NJ
October 16-19, 1990

(concentrations reported as percent of total)

Parameter Location

9 19 as 44 44° 53
TC 4.0 k¥ ] s 29 21 30
TOC 97 1.83 349 1.8 1330 1.87

¢ field duplicate
M expressed in dry weight

200 08X
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Table S. Grain Size Analysis of Sedimeat Collected From
South River Reference Area, Old Bridge, NJ
Octodber 16-19, 1990

(values expressed as perceat of total)
Location Particle Size
Gravel . Sand SiivClay
Coarse Medium Fine
9 0 0 7 43 50
19 0 0 10 &0 30
k] 0 0 s 78 17
“ ) 8 15 14 58
“° 15 20 28 9 k)1
3 1 8 15 14 58

® fleld duplicate

Z00 084
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Table 6. Pesticides/PCBs Detected in Liver Tissue of Muskrats
Collected from Kin-Buc Study Area, Edison, NJ.
December 17-21, 1990; January 7-12, 1991

(concentrations reported in ug/kg)

Parameter Specimen
KB-29 KB-31 KB-36

alpha DBC U 1.7 40
beta BHC U 63 17
gamma BHC U 21 53
delta BHC U U 6.6
Heptachlor U U 0.74)
Aldrin U 28 U
Endosulfan Sulfate U U 3a
Methoxychlor 19.7 U U
Arochlor 1016 10u 10u 10u
Arochlor 1221 S0u S50u S0u
Arochlor 1232 - 50w 50u S0u
Arochior 1242 10u 10u 10u
Arochlor 1248 10u 10u 10u
Arochlor 1254 10u 10u 10u
Arochlor 1260 10u 10u 10u

U Denotes not detected at indicated concentration.
J Denotes an estimated concentration.
* Note: No pesticides or PCBs were detected in the liver tissues analyzed from all other locations.
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Table 7. Lipids Detected in Liver Tissue of Muskrats Collected From
Kin-Buc Landfill Study Ares, Edison, NJ
December 17-21, 1990

(concentrstions reported as percent of total)

Lipid
Specimen Content
KB-1 1.20
KB-2 3.00
KB-3 1.57
KB-4 1.64
KB-$ 1.99
KB-6 L7
KB-7 163
KB-8 1.60
KB-9 1.10
KB-10 1.98
KB-11 1.43
KB-12 257
KB-13 1.72
KB-14 1.29
KB-15 1.20
KB-17 1.90
KB-18 1.69
KB-19 1.66
KB-21 1.72
KB-23 3.08
KB-25 179
KB-26 287
KB-27 1.58
KB-29 1.93

z00 Q84
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Table 8. Lipids Detected in Liver Tissue of Muskrats
Collected from Kin-Buc Study Area, Edison, NJ.
January 7-12,1991

(concentrations reporied as percent of total)

Specimen Lipid Content
KB-30 033
KB-31 0.68
KB-32 1.69
KB-33 0.4
KB-34 1.99
KB-35 0.51
KB-36 03
KB-37 0.43
KB-39 063
KB40 0.61
KB-42 0.62
KB-43 0.56
KB-44 135
KB-4S 0.74
KB-46 09
KB-47 0.19
KB-48 0.53
KB-49 0.65
KB-50 0.66
KB-51 0.61
KB-52 0.54
KB-53 0.67
KB-54 0.39
KB-56 1.03
KB-57 0.62
KB-58 0.67
KB-59 077
KB-60 1.13
KB-61 0.65
KB-62 0.94
KB-63 0.65
KB-64 1.18
KB-65 0.84
KB-66 0.51
KB-67 1.16
KB-68 0.78

200 gy
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Table 9. Vital Statistics on Muskrats Collected from
South River Reference Asea, Old Bridge, NJ.
October 16-19,1990

Hind Testes/
Total Total Tail Foot Ovary

Sample Weight Leagth Length Leagh Length
D# Sex  Maturiy® ® (mm) (mm) (mm) . (mm)
KBR-1 M JUVENILE 26514 320 128 67 5
KBR-2 F JUVENILE 6993 487 230 75 6
KBR-3* F ADULT 13543 605 268 n 9
KBR+4 M ADULT 1040.9 556 25 ” 12
KBR-$ M JUVENILE 2453 328 123 6S 6
KBR-6 F ADULT 984.8 548 37 80 12
KBR-7* F ADULT 1176.1 s61 242 3 85
KBR-8* F ADULT 981.9 5SS 235 n 8
KBR-9 F JUVENILE 4236 419 17§ 74 6
KBR-10°* M SUB-ADULT 1202.2 584 258 88 7
KBR-11 M JUVENILE EATEN — -~ 72 6
KBR-12* F ADULT 1494.8 556 250 ™ 8
KBR-13* M SUB-ADULT 1400 58S 245 82 11
KBR-14 M ADULT 11713 542 23 74 17
KBR-1§ M JUVENILE 1050.9 530 236 81 8
KBR-16 F SUB-ADULT 972.6 516 225 ” 8
KBR-17 F SUB-ADULT 1140.3 540 217 mn 7
KBR-18 F JUVENILE 495 22 178 69 6
KBR-19* M SUB-ADULT 12239 566 238 ) 9
KBR-20 M ADULT 1021.6 537 220 74 8
KBR-21 M ADULT 1270.7 531 213 ” 22
KBR-22 M JUVENILE 734.8 485 204 n 6
KBR-23* M SUB-ADULT 1161.7 512 251 78 8
KBR-24* F ADULT 1380.6 589 255 78 11
KBR-25 M SUB-ADULT 11543 548 234 81 8
KBR-26* F ADULT 1249.9 540 218 75 10
KBR-27* F SUB-ADULT 1172.2 562 230 ” 8
KBR-28* M ADULT 1365.2 550 2400 .73 13
KBR-29* M ADULT 1296.2 513 220 76 16
KBR-30 M JUVENILE 300.6 350 130 - 5
KBR-31 M SUB-ADULT 11655 - 543 218 81 11
KBR-32¢ M ADULT 1496.6 582 u7 81 15
KBR-33 M SUB-ADULT 1225.2 591 233 81 6
KBR-3§ M SUB-ADULT 9167 476 240 ™ 7
KBR-36° F ADULT 14283 584 247 80 9
KBR-37 F SUB-ADULT 11365 574 249 78 9
KBR-38 F JUVENILE 8718 590 280 80 6
KBR-39 M JUVENILE 661.8 463 200 76 7
KBR-40 M JUVENILE 11476 543 243 85 11
KBR-41* M ADULT 14779 587 250 2 11
KBR-42 F ADULT 13182 564 46 75 8

* Liver sent for chemical and histopathological analysis.
() Based on pelt, testes/ovary/uterus size and/or uterine scars.
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Table 10. Vital Statistics on Muskrats Collected from

Kin-Buc Study Area, Edison, NJ.
December 17.21, 1990; January 7-12, 1991

Hind " Testes/
Total Total Tail Foot Ovary
Sample Weight Length Length Length Length
ID# Sex  Maturity® ® (mm) (mm) (mm) (mm)
KB-1°* F JUVENILE 875.1 498 199 74 7
KB-2* M JUVENILE 1176.8 538 231 79 10
KB-3* F JUVENILE 1196.2 525 220 76 7
KB-4* F SUB-ADULT 1120 525 237 74 8
KB-5° M SUB-ADULT 1260.1 544 242 81 11
KB-6* F ADULT 1160.6 525 226 ™ 9
KB-7* M ADULT 1103.9 550 230 80 14
KB-8* M ADULT 1105.4 567 260 85 12
KB-9* M JUVENILE 1002 500 223 82 8
KB-10°* F JUVENILE 910.6 490 214 81 6
KB-11°* M SUB-ADULT 1392 545 28 81 13
KB-12° M JUVENILE 1248.7 525 25 85 14
KB-13° M ADULT 1540.8 sn 235 78 16
KB-14* M JUVENILE 1137.4 540 246 79 8
KB-15* F JUVENILE 926.9 490 220 8 5
KB-16 M JUVENILE £30.4 492 210 7 7
KB-17* M ADULT 1134.6 543 246 78 15
KB-18° F JUVENILE 1133.8 559 243 75 8
KB-19* F ADULT 1002.6 513 214 74 85
KB-20 M JUVENILE 901.8 498 215 n ?
KB-21* F ADULT 1199.9 545 240 74 85.
KB-22 F SUB-ADULT 1069.8 511 209 n 5.5
KB-23° M ADULT 9728 510 210 75 13
KB-24 F JUVENILE 950 521 242 78 7
KB-25°* M JUVENILE 1004.8 543 231 4 14
KB-26* F ADULT 1446.8 593 260 ” 95
KB-27* M JUVENILE 1103.6 521 221 n 14
KB-28 F SUB-ADULT 733.7 460 190 76 55
KB-29* F ADULT 1226.7 590 270 80 7
KB-30°* F SUB-ADULT 1036.5 509 220 9 11
KB-31* M SUB-ADULT 1026.1 510 210 75 16
KB-32° F ADULT 13254 560 240 n 85
KB-33* M 1296.4 560 235 81 19

ADULT

* Liver sent out for chemical and histopathological analysis.
() Based on pelt, testes/ovary/uterus size and/or uterine scars.
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Table 10 (cont'd). Vital Statistics on Muskrats Collected fro
m
Kin-Buc Study Area, Edisor, NJ.
Dec. 17-21, 1990; Jan. 7-12, 1991

Hind Testes/
Total Ovary
;a;:pk S Maturiny® \\;’ei;h( 11:::"& 3:‘& mgm Length
turi ® (mm) (mm) (mm)
(mm)
KB3M4* M ADULT 11699
KB-35* M JUVENILE 1165.6 :: 723: g =
KB-36* F SUB-ADULT 1071.8 s31 20 78 10
KB371* M ADULT 1206.4 570 241 7 >
KB-38 M JUVENILE £293 490 195 7% %
KB-39° M SUB-ADULT 1078.4 533 213 n 2
mm; ; mvmu.sm 1060.5 540 218 7 7153
860
KB42* M JUVENILE 12753 g g 773 e
KB43* M ADULT 13989 s10 18 80 2
KB44* M JUVENILE 1016 504 218 b4
KB4s* F JUVENILE 1106.1 $32 232 = 'S
KB4s* F JUVENILE 1102.6 u Ly
. 512 220 78 18
KB-47 M SUB-ADULT 1034.5 s18 220 ”
KB-48: F ADULT 1§8.<} 568 246 78 ;
1049. F ADULT 1042.8 518 214 78 &g
ggcl). 1:_ ADULTn_s 1356.8 $31 22 78 v}
JUVEN 1006.1
KB-S2*° F JUVENILE 11186 :‘1): gg Zg %
n-ss: F ADULT 1251.1 21 217 75 g
xs.u. F SUB-ADULT 984.5 500 210 9 7
KB-5§ F JUVENILE 9339 485 228 n
KB-S6* F JUVENILE 11355 540 240 %
KB-S7* F SUB-ADULT 1103.4 540 245 o ;
KB-S8* M ADULT 1410 566 241 g e
xn-s9: F SUB-ADULT 982.4 506 209 78 7‘_:
KB-60 F ADULT 11466 513 209 n
gﬁ: 1: ADULT 1541.8 548 22 84 189
JUVENILE 1
Sh L Mo wm o=m om0 o3 S
KB64* F ADULT 1065.2 73 250 ” 8
KB-6$: F ADULT 14262 576 264 1 7:1’
gg’s‘ M SUB-ADULT 10083 538 251 n 9
: m AAgum' 1162.2 5T 282 18 16
KB-68 ULT 1202 535 31 80 16

* Liver sent out for chemical and histopathological ana
) Based on pelt, testes/ovary/uterus size and/or uterine z::.
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TASLE 11,

Means of Selected Sody Perammters

of Nuakrats Collected from
Kin-8uc Study Ares
Oecesber 17-21, 1990; Januery T-12, 1991

AREA 1 AREA 2 AREA 3 AREA &
L") FA n (¥ ") FA Y] FJ () FA Y] FJ MA FA n Fd
Totel Weight (gm) 1267.6 1250.4 1089.9 2zm.8
1152.1 1246.1 1158.3 1212.3
113.4 1052.8 962.0 .
1023.4 986.5 1045.6 1092.4
(] 3 2 4 7 3 4 2 7 3 3 S 3 4 4 s 4
Liver Usight (gm) 43.8 43.0 35.4 56.5
48.8 3.7 39.6 41.0 .
35.9 30.8 28.2 38.3
31.8 52.8 31.86 42.9
n 3 2 7 7 3 4 2 7 3 3 ] S ) 4 ] 4
Liver Weight /7 Totel Weight 0.038 0.033% 0.033 0.046
0.031 0.031 0.034 0.034
0.033 0.029 0.029 0.084
0.031 0.034 0.031 0.039
n 3 2 7 7 3 4 2 7 3 3 H 3 4 4 b 3
X Lipids (liver) 0.54 1.29 2.05 1.3
.n 1.10 1.1 1.46
1.49 1.4 0.7 1.2
1.07 0.97 0.89 0.01
n 3 2 é b 3 4 2 6 3 3 4 3 4 4 4 4
Testes / Overy (sm) 18.0 15.0 %.7 1.3
8.0 8.25 6.67 8.0
1.0 1.0 8.80 13.40
6.86 6.66 6.7 8.0
n 3 2 14 7 3 ) F [} 3 3 S 4 4 ) S 4
. M = Nele Adult
FA = Femsle Adult
n = Nele Immeture

Fd = Femsle Ismeture
lameture = Juvenile end Sub-sdult




Table 12. Means of Selected Body Parameters
of Muskrats Collecied from
South River Reference Area and Kin-Buc Study Area
October 16-19, 1990; December 17-21, 1990; January 7-12, 1991

KB - Ajcas |-4 REFERENCE
. MA FA MJ Fl MA FA MJ F)
Total Weight (9) 1249.6 1267.6
12180 11521
10089 865.7
1029.0 8639
n 13 13 19 23 8 9 16 8
Liver Weight (9) 476 438
39.29 438
43 324
M0 343
a 13 13 19 23 8 9 16 8
Liver Weight / Towal Weight  0.038 0.034
0.032 0.046
0.046 0.037
0.03 0.090
a 13 13 19 23 8 9 16 8
% Lipids 1.27 2.66
(Liver) 1.33 284
1.24 2.66
0.94 325
a 13 13 16 18 4 7 4 1
Tesiea/Ovary (mm) 16.7 143
78 9222
11.4 1.56
70 7.00
[ ] 13 13 19 21 8 9 16 8
i MA = Male Adult
FA = Female Adult
M) = Mailc Immature
FJ = Female Immature
Immature = Juvenile and Sub-adult 0061 <200 J8M




TABLE 13. Sex and Age Ratios

. for Muskrats Collected from South River Reference Area
and Kin-Buc Study Area,
October 16-19, 1990, December 17-21, 1990, January 7-12, 1991

Reference Area 1 Area 2 Area 3 Area 4 Total
MALES 24 10 5 8 9 32
FEMALES 17 9 11 8 8 36
MALE-FEMALE
RATIO 14:1 1.1:1 1:2.2 111 111 1:11
ADULTS 17 s 7 6 8 26
IMMATURES 24 14 9 10 9 42
ADULT-IMMATURE
RATIO 1:1.4 1:28 1:13 1:16 1:1.2 1:16
IMMATURES = Sub-adults and juveniles
=
W
O
o
o
N
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Table 14. Trap Success for Muskrats Collected from —_
South River Reference Area and Kin-Buc Study Ares
October 16-19, 1990; December 17-21, 1990; January 7-12, 1991

KIN-BUC
Reference December January Total
Trap Nights 170 400 549 952
Captures 41 p- » 68
% Success 24.1 12 71 71




TABLE 15. Results of ANOVA, Dunnett's Nultiple Comperison of Nesns
and One Tailed T-Tests for ALl Aress vs. Reference Ares
With Atl Age Groups Combined
Kin-Buc Lendfill Site
Edison, New Jersey

August, 1991
T —
r_ Fe > ] K n
I All Groups Ares 1 . . . . -
l ALl Groups Ares 2 . . . . .
All Groups Aree 3 . . . . .
All Groups Ares & . . . * .
Alt Groups, All Arees . . . . . I

* indicates a significant difference betueen the specified sree and the reference ores.

€061 200 28y




TABLE V6.

Juvenile female Muskrate
Kin-8uc Study Ares

Edison, W

August, 1991

(Concentrations reported in mg/kg)

Nean Metal Concentrations in Liver Tigsus of

yo61

200 084

_——_ﬁm
Cu fe ”» "9 [ 4 Ne
17.32 247.80 0.44 255.40 9.76 2138.40 119.0
of/- 0.84 /- 51.03 +/- 0.23 +/- 35.37 /- 15.28 v/- 326.93 ¢/ 235.92
38.03 216.0 0.56 213.67 3.24 2181.83 979.33
of- 52.03 +/- 66.48 +/- 0.31 /- 30.22 +/- 0.66 +/- 336.37 +/- 196.66
21.33 48.33 .06 226.0 2.60 2097.0 ”2.33
+/- 3.0 */-154.37 «/- 0.1 +/- 4.58 +/- 0.50 +/- 110.73 +/- 53.67 /- 2.08
w el 7.0 19.58 s 0.53 240.73 2.82 2083.73 1301.50 4.25
of- 41.84 */- 2.74 +/- 35.51 */- 0.12 /- 34.64 +/- 0.76 of- 419.09 /- 673.77 +/- 2.43
%.0 150.0 0.18 108.0 2.40 2900.0 1500.0 1".o
s —————————essemesns—




TABLE 17. Nesn Metel Concentrstions in Liver Tissue of
Adult Femsle Muskrats
Kin-Buc Study Ares
Edison, NJ
August, 1991

(Concentrations reported in mg/kg)

*ﬁ . L .

AREA Ce Cu fe ) Mg “n LS s n
L Ne2 43.50 19.00 240,30 0.39 244,50 2N 21,0 1020.50 41.00

s/- 21.92 /- 8.49 */- 4.93 +/-0.08 +/- 40.3% +/- 0.27 +/- N. TS +/- 279.30 /- 7.07
n L) 40.00 16.50 183.50 0.3 203.50 2.76 2118.73 1092.25 37.50

+/- 20.3% */-1.0 +/- 37.3% +/- 0.13 +/- 10.12 +/- 0.32 +/- 201.28 o/~ 147.20 */- 1.29
n N3 62.33 7.0 273.87 0.78 204.33 1.9% 25.38 1107.67 40.67

+/- 33.16 of- 1,05 /- 66,79 +/- 0,20 +/- 5.13 +/- 0.16 +/- 253,96 /- 135.47 +/- 1.53
v el 70.73 16.18 270.50 0.56 204.75 2.16 1996.73 1433.0 38.50

*/- BV.T4 +/- 0.59 o/~ 63.68 +/- 0.30 +/-10.05 +/- 0.42 /- 285.20 +/- 195.96 +/- 2.08
REFERENCE u-6 90.50 1.3 140.67 0.20 133.67 .7 3030.83 1193.83 19.0

AR AL +/- 1.02 /- 42,98 — +/- 0.07 */- 26.95 +/- 0.52 +/- 314.78 «/- 122.59 +/- 5.18

R DR

SO6T

<00

289y




TABLE 18.

Nean Metal Concentrations in Liver Tissus of
Adult Male Muskrets
Kin-Buc Study Aree

Edisan, WJ

August,

991

(Concentrations reported in mgskg)

9061 200 2gy

#ﬁ__
Ca Cu fe 4] ) n K [ ] In
] ¥=3 47.00 15.33 232.67 0.45 213.33 2.53 1976.67 970.33 35.67
+f/- 25.06 of- 2.52 /- 19.07 o/- 0.07 +/- 20.55 */- 0.30 *f- 363.47 /- 134. %4 */- 5.13
1] W=3 %.33 17.36 213.33 0.41 218.0 2.7 1994.33 1292.7 38.00
o/ 20.74 /- 2.08 +/- 40.10 +/- 0.09 +/- 22.65 +/-0.13 */- 218.30 +/-240.05 */-6.24
i 83 139.66 2.8 252.00 o.Nn 306.67 3.%7 2000.67 1636.33 54.33
+/- 135.12 +/- 7.29 o/~ 19.97 +/- 0.04 +/-112.93 o/ V.7V o/ 9. N /- B9T. N +/- 16.44
v [ 0.7 17.55 218.50 0.48 .25 . 2029.50 "9%.75 38.0
+/- 8.82 o/ 1.9% of- 47.91 +/- 0.23 «/- 145.91 */- 0.5 /- 273.86 o/~ 262.06 o/ 4.08
REFERENCE  Nod 8%.75 150.00 0.20 14.0 1.20 3435.0 1121.50 20.23
+/- 14.73 */- 41.63 /- 0.04 +/- 7.35 */- 0. /- 423.04 o/~ 204.21 /- 4.03




TABLE 19. Mean Netel Concentrations in Liver Tissue of

Juvenile Male Muskrats

Kin-Suc Study Area

Edison, W
August, 1991

(Concentrations reported in mg/kg)

| A e e S S ———

AREA Ca Cu Fe P W n X Ne In

| (27 s2.83 1841 219,16 0.39 253.0 3.22 2086.00 1295.5%0 40.18
*/- 19.68 */- 1.05 +/- 54.06 +/- 0.1 +/- 23.38 +/- 0.34 +/- 321,03 /- 482.23 of- 2.64

] ] N=2 123.0 7.7 184.00 0.42 202.0 3.40 1992.0 1052.0 44,00
/- 115.96 +/- 3.93 /- &. 24 +/- 0.12 /- 45.25 +/- 0.09 +/- 31.10 +/- 260.21 o/- 1.4%

mnt Wl 63.75 7.5 206.25 0.60 235.2% 3.02 219.73 988.73 “.25
+/- 76.85 /- 3.40 /- 74.37 +/- 0.2% +/- 80.09 +/- 0.65 +/- 178.26 +/- 86.47 ¢/~ 13.13

v L) nR.5 19.92 206.2% 0.495 240.50 2.4 1918.0 1051.2% 38.30
+/- 43.13 o/ 1,18 +/- 100.97 +/- 0.23 +/- 86.10 +/- 0.36 /- 265.94 +/- 276,18 +/- 3.32

REFERENCE  Wud 95.00 s8.18 129.50 0.16 113.50 .mn 3197.50 1900.0 28.2%
of- 22.00 /- 2,33 /- 35.54 +/- 0.0 /- 16.66 o/ 017 /- 476.82 /- 968.13 +/- 5.%6

_ _ _
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m‘, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
qh.'él REGION Il ;
FEB_ 2 5 1992 JACOB K. JAVITS FEDERAL lummyc
NEW YORK. NEW YORK 10278
EXPRESS MAIL
BETURN RECEIPT REQUESTED

Kevin Burger, C.E.P.

Facility Coordinator

Wehran Engineering Corporation
Andover Research Park

Six Riverside Drive, Suite 101
Andover, Massachusetts 01810-1121

Re: Application of NJDEPE Ground Water Corrective Action
Criteria, Kin-Buc Landfill Superfund Site, Edison, New
Jersey. Administrative Order No. II-CERCLA-00114

(Order) .
Dear Mr. Burger:

The purpose of this letter is to respond to your letter of
January 29, 1992, which requested, on behalf of the Respondents
tec the above-referanced Order, clarification of the
applicability of the N.J. Department of Environmental Protection
and Energy's (NJDEPE's) ground water corrective action criteria
to the Kin Buc Landrill Site. .This letter confirms the U.S.
Environmental Protection Agency's (EPA's) position on issues
related to the use of NJDEPE standards and criteria as expressed
in the January 30, 1992 conferesnce call between Wehran and Janet
Feldstein and Alison Barry of my staff.

EPA's November 8, 1991 letter transmitted NIJDEPE's site-spacific
ground wvater corrective action criteria for Kin Buc, as well as
the existing and proposed New Jersey Safe Drinking Water Act
(NJSDWA) Maximum Contaminant Levels (MCLs), and the Nevw Jersey
Water Pollution Control Act (NJWPCA) primary standards for ground
water classes GW-1 and GW-2. NJDEPE stated, in its December 13,
1991 letter to EPA, that the site-specific ground wvater
corrective action criteria are clean-up requirements for the
Operable Unit 2 remedial action. Because these numbers are
criteria, not promulgated standards, EPA views them as To Be
Considered (TBEC) requirements rather than applicable or relevant
and appropriate requirements (ARARs). Therefore, although they
are not ARARs, these criteria should be considered as cleanup
goals for the OU 2 remedial action.

NJDEPE developed these criteria for velatile organics based on
available toxicological information and decided to limit the
total concentrations of volatile organic compounds to a
consarvative level (50 ug/l) which is designed to avoid any
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potential synergistic health effects due to: combinations of these
compounds. This approach has been used consistently for both
federal and state-lead site remediations in'New Jersey.

Recently, NJDEPE has issued proposed ground water cleanup
standards which include many of these compounds. These proposed
standards, if they are promulgated prior to:the Operable Unit 2
Record of Decision (ROD), will be considered ARARs for the Kin-
Buc Operable Unit 3 remedial action, and will supersede the site-
specific criteria transmitted in EPA's November 8, 1991 letter.
EPA beliaves that these standards may becone final before the ROD
is signed. Therefors, it is appropriate to consider them as
remedial objectives for the Operable Unit 2 cleanup. A copy of
the pg:gocad regulations, N.J.A.C. 7:26D, Subchapter 4, is
attached.

Numerical standards such as MCLs promulgated by the Stats of New
Jersey are considered ARARS, because they are legally enforceable
requirenents which are consistently applied to site remediations,
ineluding Superfund actions, in New Jersey. NJSDWA MCLs
supersede the corresponding federal standards when they are more
conservative than SDWA MCls developed by EPA. The New Jerse
standards may also be lowver than EPA's ILs, as cited in Table 2
of your lettar. EPA has developed analytical methods for
drinking water capable of detection limits lower than the PQlLs.
In addition, the NIDEPE laboratory certification program requires
analytical work to achieve lowver detection limits than EPA‘'s
Contract Laboratory Program (CLP). Therefore, thers is no
technical inconsistency betveen EPA's PQLs and the New Jersey
MCLs. v

When a site-specific risk assessmant has determined that risks
associated with the site exceed the 10-4 through 10-6 risk range,
EPA is required to take an action to reduce the risk to
acceptable levels. Inplesmenting a remedial action at a site
triggers tha statutory requirement to meet all ARARs. Because
the OU 1 remedy calls for contaimment of the landfill, EPA and
NIDEPE have deterained that ground water clsanup standards do not
apply within the slurry wall, vhich is considered to be the
boundary of the wasts nmanagerent unit. However, the OU 2 risk
assessment identified unacceptable risks associated with
ingestion of ground vater from the sand and gravel aquifer,
wvarranting remediation of ground water in OU 2. Numerical
standards, such as federal and state MCLs and NJDEPE ground water
cleanup standards, are ARAR for ground vater in all three
hydrostratigraphic units at the site becausa they are
hydrologically connected units. However, as we discussed, a
system designed to achieve compliance vith ARARs in all three
units is not required to actively pump and treat all three.
During the Feasidbility Study, the description and evaluation of
ground water alternatives should discuss several possible
approaches to achieving compliancas.

Becausae the Feasibility Study has not been completed, and EPA has
not selected a remedy for OU 2, it is not possible to assess the
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appropriateness of any potential ARARs waivers or alternate
concentration limits (ACLs) at Kin Buc. All alternatives
discussed in the Feasibility Study must be evaluated in terms of
their ability to satisfy EPA's nine criteria, as described in the
National Contingency Plan, which include the ability to meet
ARARS. When EPA has selected a remedy, based on the RI/FS, EPA
will deternine the need, if any, to waive the ground water
cleanup standards (if they have bsen promulgated) or NISDWA MCLs
and develop ACLs for the contaminant plume.

Lastly, with respect to the issue of the Edison Landfill's
potential impact on achieving compliance with ground water
cleanup goals, EPA reiterates its position that this issue should
be evaluated in the Feasibility Study on the basis of information
collected during the Remedial Investigation. As we discussed
during our February 7, 1992 maeting, the Feasibility Study should
not scresn out active ground water alternatives in the
preliminary analysis, but should address their implementability
in the detailed analysis. EPA, in coordination with NJDEPE,
will select an appropriate remedy based on the remedial
alternatives presented in the Feasibility Study and all available
information relevant to these altsrnatives.

If you have any additional questions regarding these matters,
please do not hesitate to call Alison Barry, of my staff, at
(212) 264-8678.

Sincerely yours,

L Bowo

Raymod Basso, Chief
New Jersey Superfund Branch Il

Attachment

cc: Ralph Sundstrom, Kin Buc, Inc.
" Richard Xarr, Waste Management NA
Bob Miller, Wehran
Ian Curtis, NJDEPE
Jeanne Litwin, CDM FPC

<00 28y
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SUBCHAPTER 4. GROUND WATER CLEANUP STANDARDS

7:26D-4.1 Scope

i
This subchapter constitutes the Departasnt's ground water
cleanup standards, ezcept when more stringent cleanup standards
are developed pursuant to N.J.A.C. 7:26D-5.

7:26D-4.2 Identification of ground ntuf' clnnupi standards

(s) In asddition the the ground water clesnup standards
identified in (c) Dbelow, this section identifies the ground
water clesanup standsrzds for all atess where contaminated ground
water has migrated, or hasgs the potential ¢to migrste, to &
geceptor.

1. When the contaminant in the ground water has the
potential to sffect more than one receptor, the ground water
cleanup standard for s contmainant shsll be the most stringent
of all swpplicable ground water cleanup standards developed
pusuant to this subchapter.

a. The ground water clesnup standard for 3 contaminant in
ground wster which is, or has the potential of, discharging to
FW1l, PL or Category 1 surface water, the ground water clesnup
standazrd shall be the natural Dbackground g@ground water
concentration of that contaminant.

3. The ground water cleanup standard for a contaminant in
ground water which has migrated, or- has the potential ¢to
migrate, to an ecosystem, such as & wetlands or critical
habitat, will be developed by the Department on 8 site-specific
basis utilizing site-specific dats which may include, without
limitation, Dicassays and biota studies.

H |

4. The ground ‘water clesnup standard’' for s contaminant in
ground water which crestes an explosive hasard or humsn health-
based risk due ¢to vapors resching any structure, will be
developed by the Department on a site-specific basis utilizing
site-specific dats which may include, without limitetion, air
monitozing. ) ' .

S, The ground water cleanup standard for » contaminant ia
ground water which has migrated, Or ha8s the potentis) to migrate
to s commercisl, agricultursl or industrial non-potadle well
will be developed Dby the Depattment on & site-specific Dasis
considezing the uses of the well. :

6. The ground watar cleanup ltanasté for any contaminant
either within Class I ground water or which is in any ground

water which is, or has the potential of, migrating to Class I
ground water, shall be as follows:

- 54 -
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i. Yor Class IA and I-Pinelands (Preseczvation Ares) ground
water, the ground water clesnup standard for a contsminaat shall
b:d the natural ground water concesntration of that contaminant;
[ ]

ii. Por Class I-Pinelands (Protection Aces) ground water,
the ground water cleanup standard for a contaminant shall be the
background ground water conceatration of that contaminang.

7. The ground water clesnup standazd for sny contaaminant
:ula Class IIA ground water, is the cleanup leand’lxd i ‘Tadble

B. The cleanup standazd, for esch contaminant which has
migrated, or has the potential to aigraste a Class IIA ground
weter, but does not have a ground water cleanup standard in
Table 4-1, shall de as follows:

i. The oclesnup standard developed pursuant to N.J.A.C.
7:26D-6 for a contaminant for which the Department determines

that appropriste tozicological dats exzist in the sourzces listed :

in 7:26D-6.3; or

i1. Por s contaminant for which the Depsrtment determines
that appropriate toxzicological data 40 not exist in the souzces
1isted in 7:26D-6¢.5:

(1) S ppd for any ozganic contaminant for which the
Depattnent deternines there 1is sufficient evidence of
carcinogenicity, with s total of such potentislly cazcinogenic
contaminants not to sxceed 33 ppbd;

(2) 100 ppd for any organic contaminant for which the
Department determines that no evideance of carcinogenicity

exists, with a total of all such poteantially non-cazcinogenic
contsainants not to exceed 300 ppd;

(3) Background ground water conceatration for aa {necgganic
contaninant; or - .

(4) Proz s coantamineat which is ths driving force behind »
Depactnent remedial decision, the Department may develop o
clesnup standazd pursusat to N.J.A.C. 7:26D-6.

(b) Ia sddition to the ground water cleanup standacds
{Gentified ian (ec) below, the ground water clesnup standszd for
contaninants ia all areas that do not heve a ground water
clo:nun standazd developed pursuant to (s) above shall de as
follows:

1. The ground water cleanup standard for san individual
ocrganic contaminsnt is 1 ppm;

2. The ground water cleanup l'tlﬂdltd for the total of all
organic contaminants is 10 ppm; and

KBC 002 ;9,4
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3. The ground water clesnup standard for an inorganic
contaminant, is the Dbackground ground water conceantration for
that contaminant. -

(c) The following narrative clesnup standards, in addition
to the ¢ground water cleanup standards in (s) and (b) above.
8pply to all contaminsted sites:

1. Removal of free product ené zesidusl product that is
capable of becoming free product; ‘

2. Removal and/or control of all sources o0f ground water
conamination; and '

3. Inplenentation of one or more of the following source
or treceptor controls when imminent rzisks to human or an
ecological receptor are identified:

i. Control of all or 8 portion of a contaminant plume to
minimise,r mitigate or elininate the further movement of the
contaminant plume toward human or ecological recsptors:;

11. Provision of alternate water supplies or treatment of
existing supplies within sll azess where potable wells have been
or havae potential to become contaminated asbove the cleanup
stsndards in Table 4-1; and

iii. Venting of vapors froa subsurface or surface structures.

(d) Any person may initiste the process, pursusnt to
N.J.A.C. 7:26D=7, for an alternats ground water Cleanup standard
or for a deferral of s ground water cleanup standard.

7:26D-4.3 Ratuzal remediation compliance program

(a) The person responsibdle for conducting a cleanup mnmay
request that the Department approve & complisnce program which
ztelies on the degzsdation snd astuzal sttenuation of
contaminants by submitting to the Departmeat the following:

1. Sufficient evidence to support & Department
determination that:

§. All sources of contamination and free product have been
controlled pursuant to N.J.A.C. 7:2CD-¢.2(¢c);

ii. The contaminants present exist in concentrations that
do not currsatly and are not ezpected to migrate to any
potentisl human or ecological Teceptor ebove epplicadble
standards;

2. Written documentation regarding the contaminant's
degradabililty ands/or attentuation capscity:; .
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3. Ildentification and discussion of site-specific
characteristics which indicate that conditions are favoradle for
degradation and/or natural attenustion:

4. A proposed ground water nouitoriig program which shall
include: :

i. . The collection of ground Ult‘t quality data from
nonitoring wells to evaluate the asdequacy of source control and
to track contaminant concentrations over time:; .

ii. The collection of ground water qQuality data from
monitoring wells which track the degradation and sttenuation of
:::uaimnes within and downgradiant of the coantaminant plume;

iii. A sentinel well system, pursuant to K.J.A.C. 7:26D-4.S,
designed to detect contaminastion in ground weter prior to
reaching any potentiasl human or ecological receptor, and which
is located between the contaminated plume and the humsn or
ecological receptor st least 1 year's time of travel upgradient
of the teceptor.

S. Written dJdocumentstion, utilizing municipal and 'water
purveyor planning data, of current and potential ground water
uses based on a 23-year planning herison:

6. Copies of written notices provided to sll property
owners and occupants of property under which the contaminated
ground water is expected to migrate stating that fact; snd

7. Zvidence that ill necessary access agreements needed to
monitor ground water quality pursuant to 4 above, have been ot
can be obtained.

(b) If at any time the Department determines that a
contaminant being monitored under @ nastural remediation
conpliance program has the potential to nmigrate to a8 human oz
ecological receptor asbove applicadble ground water cleanup
standards, or if contamimant concentrations are not decreasing,
the pezson cresponsible for conducting the remedistion shall
{implement an sctive ground water remediation program.

(c) The Department may approve the use of s natural
remediation compliance program fer an entire, ot any portion of,
s contsainant plume. :

{(4) The Departnent may require the use of iastitutional
contzols pursuant to 7:26D-8 as a condition to the approval of a
natural remediation complisnce program when necessary to protect
current or future ground water uses.
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7:26D-4.4 Achievement of stesdy state conditions under an
active remedistion program

(a) If the Department determines that steady gstate
conditions have developed prior to creaching applicable
site-specific cleanup standards identified pursuant to
7:26D-4.2, the person responsible for conducting the remediastion
shall mest oOne or more o0f the following narzative cleaaup
standazrds as the Department directs:

1. Implementation of additionsl cremedial actions, ¢
innovative technologies or alternate pumping scenarics are
t:ligablo. vhich would enhance ground water Quality beyond the
steady state:;

d. Contrel of the contaminated ground water if the
contaninated ground water has the potentisl to migrate to s
human or ecologicsl receptor above applicadle ground water
cleanup standazds; or .

3. Izplementation of a8 natural remediation compliance
program.

7:26D-4.5 Soentinel well systen
(a) A sentinel well systam shall:

1. Be designed tO eerve &8 8B early warning systea
tzacking the migration of contaminants toward & human or
ecclegical receptor:;

2. Be loocated at s Gistence no closer than 1 Yeasr time of
travel to the nearest human or ecological receptor, and no
gzester than the distasnce the ground water at the contsainsted
site could trsvel in S years:; and

3. Include pericdic monitoring for at least § years.

(b) If contaminants are detected adove the applicadble-
ground water cleanup standard in the seatinel well system, the
person responsible for conducting the remediation shall resample
the wells, to confirm the results, within ¢ weeks after teceipt
of verbsl results from the laboratory, or within 2 weeks after
ueoi.pt of written ctesults from the 1ladoratery, whichever is
earlier.

(e) 1t during the sonitoring petiod, coataminant
concentrations above the spplicadle g¢ground water cleanu
standard associated with the contsninated site sre confirmed {
any sentinel well, additional remedisl action may Dbe required
es determined by the Department.

200 28y
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7:26D-4.6. Determining complisnce with: ground water cleanup
standazds

(a) Compliance with the applicadble ground water cleanup
standards shall be determined Dssed on a statistical asnalysis
which is consistent with gtatistical asnalysis requirements of
M.J.A.C. 7:14A-6.15, 40 CFR Pacrt 264.97, and associated IPA
guidance documents. :

(b) Compliance with the applicable ground water clesnup
:t;!luhtd identified pursuant to 7:26D-4.2 shall be determined as
ollows:

1. For two consecutive sampling rounds, separated by at
least 90 days. but no more than 120 days, the concentratioa in.
ground water of each contaminant shall bDe less than Or egual to
the applicadble ground water <clesnup standazd for that
contaninant in all monitoring wells in the monitoring program;

2. Upon submission of datsa that demonstrate the
roquirement in (D)1l above, and upon receipt of writtea approval
of the Department, the person responsible for conducting the
remediation may cease the active remediation and shall implement
8 Depaztment-approved, post-remedistion statistical anslysis to
demonstrate that applicable ground water cleanup standards arce

"not exceeded by a statistically significant amount; .

i. This analysis may consider individual wells or sll
monitoring wells as a group in the post-remediation program; and

1i. The monitoring program snd ststistical asnalysis shall
be performed for 12 consscutive quarters (three years), unless
the Department approves in writing a shorter timeframe: and

3. If concentrations of ‘s contsminent in ground water are
less than or equal to the applicable cleanup standard for all 12
consecutive quarters, statistical snalysis of the datas is not
roquired and the site will Dbe considered to be in compliance
with this subchapter.

(c) Ground water samples used to determine compliasnce with
the applicable ground water cleanup standards shall be collected
consistent with asccepted remedisl investigastion requirements or
as approved by the Department.

(4) Compliance with a natural remedistion compliance
program spproved pursuant to 7:26D-4.3 is determined as follows:

1. Upon submission of 20 consecutive quarters (S ysears)
worth of ground water quality data and statistical analyses of
that data, the person responsible for conducting the cleanup can
demonstrate that:

1923
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i. Contaminant concentrations hsve not Deen incressing in
site-wide monitoring wells selected for the monitoring program;

and

ii. Contaminant concentrstions tho been stesdily
dectessing in source control monitoring wells; and

2. -Upon completion of the 'unitetinsg program establighed
for a sentinel well systenm, if zequired, no contamination abeve
the epplicadble ground water cleanup standards is discovered in

the sentinsl well systea.

(e) 1If the Department detezaines, bssed on ground u::::

data developed pursuant to (a), (D) snd (c) above,
contanination is not detected in any sentinel well during the
tequired monitoring period. the ground water at the contamingted

site i3 in complisnce with this subchapter.

200 28y

bZet



a aa ®sam -wa ey R CEIERN A AT A g fa v -
Doini TIOM WIIZnaAN ANDOVIR Lo MEITWN MA LD &

«
-

~>
«
«n

SUBCHAPTER S. ECOLOGY-BASED CLEANUP STANDARDS

This subchapter constitutes the Department’s ecology-based
cleanup standards. :

7:26D-5.2 Basis end objectives of 'oeolocy-blaod cleanup
standards

(a) The objective of developing ecology-based clesnup
standards is to prevent direct and indirect tozicity effects on
ecological receptors.

(b) The  Department will wuse site-specific Dbaseline
ecological evaluation to determine if an ecologicsl risk
assessment s necessary, asnd will use ecological <zisk
assessments to both identify potential risks to ecological
::eeptoisk:nd to develop sppropriate cleanup standards based on

ose zisks.

7:26D-5.3 Baseline Ecological Evaluation

(a) The person tcspon'siblc for conducting the remediation
of a contaminated site shall, as part.of the site investigation,
conduct a baseline ecological evaluation pursuant to (b) below.

(b) A Dbaseline ecological evaluation shall:

1. Identify the contanminants at the site that are of
particular concern from an ecological perspective:;

2. Identify whether or not sensitive ecological receptors
ste present or may have been (or should have been) present in
the vicinity of the contamianted site, which shall include
without limitation those identified pursuant to (c) below.

3. Identify potential exposure pathwsys to sensitive
ecological receptors which exist or may have existed; and

4. Determine whether or not sensitive ecological receptors

are being adversely impacted or potentially asdversely impacted
by the contaminstion.

(c) Sensitive ecologicsl receptors include, without
limitation:

b Pinelands anéd other sensitive ecosystems as defined in
the Pinelands Comprehension Management Plan cregulations,
x.J.A.C. 7:50;

2. Surface waters;

- 61 -
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TABLE 4-1

ER A

GROUND WATER CLEANUP STANDARDS (mg/L)

FOR CLASS II-A GROUNDWATERS

contaminant CASRN STANDARD
Acanaphthene i 83=33-9{ 0.4
Aoy Tansae o B 8

*Q 6~ 00000
Acrylonitrile ' 107-13=1} ©.02 .
Alachler 15973-60-8| 0.003
Aldarin i 308-00-2| 0.00004
Antnracene ! 120=13=7| 2.0
Antimony | 7440-36-0] 0.02
Arsenic (Total) : 7440=38-2| 0.008
Asbestos © 1332-21-4| 30,000 (a
Atrazine . 1912-24-9| "0.003 ¥
sariua | 7440=-39-3| 3.0
Senzena 71-43-2 0.001 -
Senzidine 92-87~8 0.08 -
Benz (a) anthracene 56-3%-3] 0.01
Benzyl Alceheol ' 100-31-6| 2.0
Senzo (l; ene (BaP) 50-32-8 0.02
Benso (b ueranthene . 305-99-3 0.01
Senze Ik) £lucranthene , _607-08-9| 0.02
Beryllium | 7440-41=7] 0.02
alpha=-BNC (alpha=MCN) 319-84~¢| 0.00002
bata<-BHC (écezgﬁca) 319-85=7 0.0002
gamma-BHC (gamma~HCH/Lindane) $8-09-9| 0.0002
8is(2-chlorcethyl) ether . 111-4¢4¢=-4| 0.01
lts(z-ehleroilegzop 1) ether 39638-32-9| 0.3
Bis(2-ethylhexyl) thalatce P 3117-81=7 Q.03
Sromofora L, 78-3S-2] 0.004
3=-utanone (MIK) 780-93=) - % |
Butylbenzyl phthalates . 35-68-7| 0.1
Cadniua . 7440-43-9| 0.004
Carbofuran  1863-66~-2| 0.06¢
Carbon tetrachloride ! $€6-23-S 0.002
Chlordane : 37=74~9 ¢.0008
Chlorcbenzene ! 108-90-7{ 0.008
R loropyre ' 2931-88-3]| 0.03
Chler itos : =88~ .
3-Chlorophenol ! 98-57-2| 0.04
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Chromium (Total) . 7440-47=3| 0.1
Chrysene | 218-01-9| 0.02
Cyanide . S7-12-S| 0.2
2,4-D 94-7%=-7| 0.07
4,4'-DDD (p,p'-TDX) 72-54-8| 0.0001
4,4'=DDE 73-85-9 0.0001
4.4'=DDT $0=-290-3| 0.0001
Dibromochlorcaethane (Chlorodibromomsthane) 134-48-) 0.0
Dexeton 8065-48~3 ©.0003
Di-n-butyl phthalate 84=74-2| 0.9
Di-n-octyl phthalate 1 117-84-0| 0.1
Di-n-propylnitrosamine 621-64~7] 0.02
Dibenz (a,h) anthracene 53-70-3 0.02
1,2=-Dichlorobanzene 95-60~-1 0.6¢
1,3-Dichlorcbenzene . S41=73-1] 0.6
1,4-Dichlorobenzene 106-46-7| 0.07
3.3'=Dichlozodbenzidine 91-94~-1] 0.06
Dichlorobroneaothanc ' 7%5-27=4 0.001
Dichloroethyl ether © 11l-44-4 0.0
1,1-Dichlorcethane , 75=34=3| 0.07
1.2-Dichlorcethans : 107-06-2| ©0.002
1,1-Dichloroethylene 75-35~4 0.002
1,2-Dichloroethylene (cis) 186-89-2| 0.03
1,2-Dichloroethylene (trans) 156-60~5 0.1
2,4~Dichlorophencl 120-83-2 0.02
1,2-Dichloropropane ‘ 78-87-5| 0.001
2.2-Dichloropropionic acid (Dalapon) 75-99=-0| 0.2
pieldrin 60-57-1| 0.00003
Diethyl phthalate 84-66-2| S.0
Dimethyl thalate 0 3131-11-) 7.0
2,4-Dinitrophanocl i 851-28=5| 0.04
3,4=Dinitrotoluens © 121=14-2 0.01
2.6-Dinitrotoluene 606-20-2 0.0
pinoseb ss-85-7| 0.007
1.2-Diphenylhydrazine 122-66~7} 0.00002
pieuar ¥ . “88-00-7| 0.02
osulfan ' 115-29~7 0.0004
alpha-Endosulfan (Endosulfan I) | 989-98-8] 0.0004
beta-Endosulfan (Endosulfan II) 33213-65-9| 0.0004
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Endosulfan sulfate 1031-07-8| 0.0004
gndethall . 148-73=3 0.1
drin - ; 73=-230-8| 0.003
Ppichlorohydrin - 106=89-8] 0.004
Ethylbenzene ' 100=43=4 0.7
Ethylene dibroaide . 106-93=4| 0.00008
Flucranchene | 306~44=0]| 0.3
Fluocrene I 86=73=7] 0.3
Heptachlory ' 76-44=8] 0.0004¢
Keptachlor epoxide '1024-57=3] 0.0002
Nexachlore=1,3-butadiene - §7-68=3] 0.001
Nexachlorobesnzens 118=74~) 0.0
Hexachlorocyclopentadiene 77-47-4| 0.08
Hexachloroethane . GI=73e} 0.0
Rydrogen sulfide 7783-06~-4} 0.02
Indeno (1,3,3-0d) pyrene 193-39-8| o.02
Isophorone . 78=59-1! 0.1
Lead (Total). 1 7439-92-1| 0.01
Lindane - 58=89=9 0.0003
ul‘“‘“('reuu 1438-97-¢| o.302
mchlcr *72-43-5 o0.04
Nethyl bromide (Bromomethans) 74-83-9] 0.01
Naethyl chloride (chloromsthane) 74-87-) 0.03
¢=Methyl-2-pentanone (MIBK) 108-10-1| 0.4
Nethylene loride © 79-09-3 0.003
Nirex : . 3385-88-5 0.00002
Naphtalene ' 91-30=-3} 0.03
Nickel (Soluble salts) 7440-02-0] 0.1
Nitrobanzene 98-98-3| 0.01
N=Nitrosodiphenylamine 86-30-6) 0.02
N-Nitrosodisethylamine - 63+78-9] 0.02
NeNitrosodi-n-propyl . 631-64~-7| 0©.02
Sehs’ (Polychlorinated bi 1 1336-36-3| o.000s
PO oF enyls - b= .

’cataéaxo¥ephcnol phenyis) . 87-86-5 0.003

. 103-98-2]1 4.0
;;;2:} I 129-00-0] 0.3
seleniua (Total) ;17!2-6!-2 0.08

. 7440-33-4] 0.02
i ere : "100-42-8| 0.1
ChD (2,3,7,8-Tetrachlorodibenzo~-p-dioxin) *1746-01-6| 0.00002
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1,1,2,2-Tetrachloroethane b 79=34-8 0.002
1,1,1,2-Tetrachlorosthane | | €30-20-6] 0.01
Tetrachlorosthylene ! 127-18=4| 0.001
Thallium | 7440-28=0 0.0
Toluene ¢ 1080-88-1 1.0 °
Toxaphene ‘8001-35-2] 0.003
3,4,5-TP (8ilvex) . 93=72-1 0.08
1,2,4-Trichlorobanzens 120-82-1| 0.009
Trichlorosthene : 79=01=6] - 0.001
1,1,1-Trichlorosthane 71-%3-¢| 0.03
1,1,2=Trichlorosthans 79=-00-8 0.003
|2:4,5-Trichlorophencl . 98-95-¢| 0.7
2,4,6-Trichlorophencl - . 88-06-2 0.02
Vinyl chloride 75=-01~¢ 0.002
lenes (Total) 11330-29-7 0.04
zine 17440-6606| 5.0

(a) Asbestos units are fibers, qriitcr than 10 microns in length, bcz liter
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- PART I - HUMAN HEALTH ASSESSMENT
PART II - ENVIRONMENTAL ASSESSMENT
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The objective of this risk characterization is to integrate information from the human
exposure evaluation (Section 3.0) and the toxicity evaluation (Section 4.0) in order to evaluate
present and future human health impacts associated with the Kin-Buc Landfill site - Operabie
Unit 2. Carcinogenic risk is estimated as the incremental probability of an individua! developing
cancer over a lifetime as a result of exposure to a potential carcinogen. Carcinogenic risk is
generally expressed in scientific notation. An individual lifetime risk of one in 10,000 is
represented as 1 x 10 or 1E-04.

5.0 HUMAN HEALTH RISK CHARACTERIZATION

impacts of noncarcinogenic chemicals on human health are evaluated by comparing
projected or estimated intakes with reterence levels for the chemicals of concern. A reference
level represents an estimated exposure level at which there is not expected to be an appreciable
risk of deleterious eftects. Noncarcinogenic reference levels used in risk agssessment are referred
to as reference doses (RfD) or reference concentration (RIC). The impact of carcinogenic
chemicals is assessed by comparing predicted risks with target risks for known or suspected
carcinogens. Target risks for carcinogens are referred to as slope factors.

Noncarcinogenic Etfects

Versar evaluated the potential noncarcinogenic eftects due to exposures to the
contaminants of concern for all applicable exposure routes. Any potential health eftects are
identified by computing hazard indices derived from chronic daily intake levels. The hazard index
is computed as foilows:

CDl. . CD! Dl
Hazard index = E?B + _ﬁ-fBzz + %}n

tor oral exposure routes, and,

eoL . CDI, L, LDL
Hazard Index = RiC. * Ric, " RIG,

for inhalation exposures.

The assumption that the combined effects of the chemicals will be additive may not be
accurate. Actual effects may be multiplicative or may not be related at all. However, it is
generally agreed that if the hazard index is less than one, deleterious health ettects are unlikely.
if the hazard index is greater than one, then the individual effects of each chemical shouid be
considered to determine the likelihood of ill effects.

- 116 -
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Hazard indices for ground-water exposure scenarios for adults and children are presented
in Table 5-1a and 5-1b. Exposures during showeringbathing, such as vapor inhalation and
dermal absorption, have hazard indices less than 1. Hazard indices for ground-water ingestion
for both aduits and children exceed 1, with values of 5.37 and 6.01, respectively. The compounds
or chemicals that contribute the greatest to the hazard indices are antimony, at 2.53 for adults
and 2.83 for children, and manganese, at 1.18 for adults and 1.32 for children. These two metals
contribute approximately 70 percent of the hazard indices for ground-water ingestion for both
adults and children. Exposures to arsenic, barium, vanadium, and chiorobenzene contribute an
additional 24 percent to the hazard indices for adults and children.

Surface water hazard indices for aduits and children are presented n Tables 5-2a and
5-2b. For adults. the highest hazard index occurs from ingestion of contaminated fish caught in
surface water on or adjacent to the site. The hazard index of 1.66 is due mostly to the hazard
quotient for 4.4°-DDT (1.47) which is responsible for approximately 88 percent of the hazard
index. The remaining hazard indices for adult exposures to surface water are iess than one. For
children. the highest hazard index also occurs for fish ingestion (4.66). 4,4’-DDT, which has a
hazard quotient of 4.11 is responsible for approximately 88 percent of the hazarg index.

Sediment exposure hazard indices, which are shown in Table 5-3a and 5-3b, are all less

then one. Approximately 89 percent of the hazard indices is from arsenic,
bis(2-ethyihexyl)phthalate, and antimony.

Carcinogenic Etffects
For potential carcinogens, risks are estimated by the probability ot increased cancer

incidence. A carcinogenic slope factor (SF) represents the upper 95-percent confidence limit of
the probability of response per unit intake of the contaminant over a lifetime, and converts

. estimated intakes directly to incremental risk (EPA, 1989a).

The carcinogenic risks via exposure pathways for the Kin-Buc Landtill - Operable Unit 2
were calculated as:

Risk = CDI x SF

AR
Where Di'\ Ny T
CO! = chronic daily intakes (mg/kg-day)

SF = carcinogenic slope factor 1/(mg/kg-day)

-117 -
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21-Jan-92
TABLE 5-Te
GROUND -VATER NAZARD IWDICES
ADULTS

— Tl i " toden S R R e R N
(mg/kg-day) tmg/kg- day) (Intake/R D) (mg/kg- day) (mg/kg-day) (Intake/RIC) (mg/kg-day) (mg/kg-day) (Intake/RfD)
Senzene (C) 8.72-04 NA NA 3.99¢-05 wA NA 6.49¢-04 NA NA
Corbon Disul fide (NC) 2.42¢-04 1.00€-01 2.42¢-03 2.43€-05 3.00¢-03 8.11€-03 2.42¢-05 1.00€-01 2.42¢-04
Chlorobenzene (XC) 5.66¢-03 2.00€-02 2.83€-01 1.796-04 6.00¢ -03 2.86€-02 0.62e-06 2.00€-02 4.31E-04
1,2-Dichioroethene (NC) 8.26£-04 9.00€ -03 9.17€-02 &.73€-05 WA (1] 1.266-06  9.00¢-03 1.40€-04
Viewl chloride (C) 1.47€-04 A nA 1.83¢-05 WA WA 2.24¢-07 WA A
Xylene (NC) 1.56¢-03 2.00€+00 7.81E-04 9.02¢-05 9.00€-02 1.00¢-03 2.38€-06 2.00€+00 1.19€-06
Naphthatene (WC) 3.23e-04 4.00€-03 8.07e-02 " " " 4.926-07  4.00E-03 1.236-04
bis(2-Ethylhenyl Jphtholate (NC) S.11E-04 2.008-02 2.56€-02 NA NA WA 7.80€-07 2.00¢-02 3.90¢-05
bis(2-Ethylhexyl Jphthalate (C) 2.19E-04 WA NA NA NA WA 3.34¢-07 NA NA
PCBs (C) 2.45€-05 NA nA [ L] NA NA 3.73¢-08 NA NA
4£,4°-DDT (NC) L} $.00E-04 NA NA NA A WA S .00E-04 A
4,47-007 (C) 17 A 7 A nA 7 wA »A A
Antisony (#C) . 1.01¢-03 4.00€-04 2.53€+00 A [T (7 ) 1.54¢-06  4.00£-04 3.06E-03
Arsenic (NC) 4.06E-04 1.00¢-03 4 .86E-01 NA NA WA 7.41€-07 1.00¢e-03 T.418-04
Arsenic (C) 2.00€-04 HA [ ] WA NA L} 3. 1%-07 NA NA
Soarfum (NC) 2.048-02 7.00€-02 2.91e-01 "A [} 7 ) 3.11E-05  7.00e-02 4. 44E-8
Seryliium (WC) 4,.54E-03 $.00¢-03 9.09¢-03 mA L) ) 6.93¢-08  5.00€-03 1.39¢-08
Serytlium (C) 1.9%5-05 A L) BA " " 2.97¢-08 L 1)
Coduium (NC) 4.00¢-03 $.00E-04 8.00€-02 A WA ) 6.10E-08  5.006-04 1.22-04
Menganese (NC) 1.18€-01 1.00e-00 1.18€+00 NA A " 1.79e-04 1.00¢-01 1.79¢-03
Nickel (NC) 1.3%-03 2.00¢-02 6.56€-02 A A ] 2.00e-06  2.00E-02 1.00€-84
Venadium (NC) 1.73¢-03 7.00€-03 2.47E-00 A 1] ) 2.64E-06  T7.00E-03 3.76¢-04
:2):':::\::::"!»” Totel Nezerd Index o $.37€+00 ¢ Totsl Wezerd Index = 3. TR-02 fotal fNeterd Index = 8.42¢-08

86T 0o gy

® - Nazerd index exceeds | for the exposure rout




21-Jan-92

TABLE 5-1b
GROUND WATER WA2ARD INDICES
CHILDREN
F— T M [ W e e e o

(mg/ky-day) (mg/ky-day) (Intake/R1D) (mg/kg-day)  (mg/kg-day) (Inteke/RIC) | (mg/kg-dey) (mg/ke-day) (Intake/RID)
Benzene (C) 2.93-04 " uA 3.35€-05 uA uA 2.70E-04 uA (Y
Carbon Disul fide (NC) 2.TVE-04 1.00€-01 2.71€-03 6.02€-05 3.00¢-03 2.2K-02 3,6&-6 1.00¢-01 3.45€-04
Chlorcbenzens (NC) 6. UE-03 2.00€ -02 3.17¢-00 4.00E-04 6.00€-03 8.00€-02 1.23-05 2.00€-02 6.156-04
1,2-dichioroethens (NC) 9. 25E-04 9.00€-03 1.03£-09 $.336-04 NA " 1.80€-08 9.00¢-03 2.00€-04
Vioyl Chloride (C) 4. E-05 [ (" 1.54€-05 A 6 9.59%-08 (7] "
Xylane (NC) 1.75E-03 2.00E+00 8.75€-04 2.52¢-04 9.00¢-02 2.81€-03 3.40¢-06 2.00£+00 1.70€-06
Naphtholone (IC) 3.626-04 4.00€-03 9.04E-02 WA (T} WA 7.02¢-07 4.00E-03 1.76E-04
bis(2-Ethylhexyl dphthalate (NC) 5.73E-04 2.006-02 2.86£-02 ) NA A 1.115-06 2.008-02 3.36E-05
bls(2-Ethylhenyl )phthalate (C) 7.366-05 7 A NA na uA 1.43€-07 oA A
PCBs* (C) 8.23-06 ) [ '} A A L} 1.60€ -08 WA NA
- 4,4°-007 (NC) " S.00€-04 A ") (T " M 5.006-04 1Y
© 6, 40-001 (C) " " " ™ " M - " "
At imony (NC) 1.1%-03 4.006-04 2.836+00 WA BA WA 2.206-06  4.00E-04 5.50¢-03
Arsenic (NC) 3.44E-04 1.00£-03 S.44E-01 NA NA HA 1.06E-08 1.00¢£-03 1.06¢-03
Arsenic (C) 6.996-03 ) BA NA A ) 1.36£-07 8 N
Sarfum (NC) 2.206-82 7.00€-02 3.26¢-01 ] NA A L. 04E-05 7.00€-02 6.34E-04
Seryllium (uC) $.09€-0% 5.00£-03 1.02¢-02 ] NA ] 9.006-08  3.00¢-03 1.96¢-05
Serytlium (C) 6.545-06 [} NA BA NA [ ) 1.276-08 NA A
Coduium (NC) 4.4008-03 5.00€-04 8.96E-02 WA nA BA 1.126-08  5.006-04 2.240E-05
Nangansse (NC) 1.32¢-00 1.00¢-01 1.32c+00 [} A o 2.54E-04 1.005-00 2.5¢E-03
Wickel (NC) 1.67%-03 2.00€-02 T.34¢-02 NA NA A 2.056-60  2.008-02 1.436-04
Venadium (NC) 1.94£-03 I.W-AO! 2.77¢-00 A NA WA L.04E-07 7.00¢-03 6.91E-05

(C) - Carcinogen
(uC) - Noncarcinogen Total Neterd Index = 6.01E+00 * Total Nazerd index = 1.06E-01 Tetal Nazerd index » 3. 04E-02

— WA - Wot Analyzed, et Appliceble, or Not Avallable

veoel 200 OJ8M

* - Neterd index exceeds { for the enposurs route.

<

— —— -

v
O

.,
2




22-dan-92
TABLE $-2a
SURFACE WATER MAZARD (MDICES
ADULTS

— e R I R e T S L el LA D s
(mg/kg-day) (m9/kg-day) (Intake/R1D) (mg/k9-day) (mg/kg-day) (Intake/RiD) (mg/kg-day)  (mg/kg-day) (Intake/RiD)
Uenzene (C) 6.09€-06 NA NA 0.908¢-08 MA NA 1.34¢-05 A NA
Carbon Bisul fide (NC) WA 1.00¢-01 NA WA 1.00€-01 A An 1.00£-01 A
Chlorobenzene (NC) 1.35€-04 2.00€-02 6.76€-03 1.04E-06 2.00¢-02 5.18¢-05 3.16E-07  2.00¢-02 1.58¢€-05
1,2-Dichioroethene (IC) T.26E-07 9.00¢-03 8.06€-05 3.486-08 9.00£-03 3.87¢-06 1.06€-08 9.00¢-03 1.18c-06
vinyl Chloride (C) NA wA A WA NA (7] A ®A A
Nylene (NC) 3.05¢-03 2.00€+00 1.52¢-03 1.99-06 2.00€+00 9.93¢-07 6.06E-07 2.00£+00 3.03¢-07
Naphthalene (RC) 3.05€-04 4.00€-03 7.63€-02 1.02e-07 4.00€-03 2.55¢€-05 3.11E-08 4.00¢-03 7.78€-04
bis{2-Ethylhenyl )phthalate (NC) WA 2.00€-02 NA NA  2.00€-02 NA WA 2.008-02 NA
bis{2-Ethylhenyl Jphthatate (C) " A L1} 1 NA " 1] (1} 1)
PCos (O) 3.93¢-03 A MA 3.02¢-09 NA nA 9.20¢-10 WA NA
4,47-007 (WC) 7.35¢-04 S .00€- 04 1.47E+00 1.04E-09 S5.00E-04 2.09%-06 3.186-10 S.006-04 6.37¢-07
R‘, 4,47-007 (C) 3.158-04 [ L) RA L.47€-10 NA "A 1.36¢-10 NA nA
e Antlmony (NC) $.32¢-06 4.00€-04 1.33€-02 4.006-07 4.00¢-04 1.02¢-03 1.2¢6-07  &.00E-04 3.11E-04
Argenic (NC) 2.49€-05 1.00€-03 2.49€-02 4 .34E-08 1.00£-03 4.34E-05 1.326-08 1.00¢-03 1.328-05
Arsenie (C) 1.07¢-05 NA RA 1.86£-08 NA A $.67¢-09 NA [}
Sarium (NC) 2.84E-0% 7.00€ - 62 &.06E-04 2.18€-06 7.00€-02 3.11-05 6.64E-07 7.00€-02 9.49-06
Serylilum (NC) 3.706-04 $.00€-03 7.40€-04 1.49E-08 5.006-03 2.99¢-06 4.55€-09 5.00¢-03 9.11€-07
Seryliium (C) 1.50¢-06 wA nA 6.40E-09 wA " 1.95€-00 wA A
Codmium (NC) NA $.00€-04 [ L] MA  5.006-04 NA MA  5.00£-04 NA
Nanganese (NC) 8.00¢-05 1.00¢ -01 8.00¢-04 6.14E-06 1.00€-01 6.14E-05 1.876-06 1.00¢-01 1.07-05
Nickel (wC) 1.39¢-03 2.00€-02 6.9TE-02 2.27¢-06  2.00E-02 1.14E-04 6.936-07 2.00€-02 . 3.47¢-05
Vanedium (NC) 6.938-06 7.00¢-03 9.90€-04 $.32-07 7.00¢-03 7.59€-05 1.62¢-07 7.00¢-03 2.32-05
22»'~cﬁmm Razerd Index = 1.66E400 ¢ Wazerd Inden = 1.43¢-03 Nazard Index = 4.37¢-04

WA - Wot Analyzed, Wot Applicable, or wot Avallsble
® . Mererd inden exceeds | for the exposure route.
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TABLE 5-2b
SURFACE VATER NAZARD INDICES
CHILOREN

CRENICAL TTsh lcn::sﬂm (.):;l l:'z‘;r: lmudmul ln.nllon o::l‘i \:;;::3 morpﬂm o::nr 1::;"‘
(mg/kg-dey)  (mg/kg-day) (inteke/R1D) (-.m am (mg/kg-day) (Intake/RID) (-m. a-n (mg/kg-day) (Intake/R10)
Senzene (C) S.11E-06 Y " 4.53-07 N " 3.43-05 " "
Carbon Disulfide (¥C) s 1.00¢-01 “ m o 1.006-08 " ‘A 1.006-00 "
Chlorobenzene (NC) 3.796-04  2.006-02  1.896-02 1.746-05  2.006-02 8.71E-0¢ 2.716-06  2.00€-02 1.35€-04
1,2-0ichioreethene (NC) 2.036-06  9.006-03  2.266-04 $.85€¢-07  9.00€-03 6.49-05 9.006-08  9.00¢-03 1.01€-05
Viowt Chloride (C) [ ] NA HA A NA A A A NA
Aylene (NC) 8.546-03  2.006400  4.276-03 3.346-05  2.00€400 1.67-05 $.19€-06  2.00£¢00 2.59%-06
Naphthalone (NC) 8.53E-00  4.006-03  2.13-01 1.716-06  6.006-03 4.29%-04 2.666-07  4.006-03 6.66£-05
bis(2-Ethylhenyl Jphthatate (NC) M 2.006-82 " A 2.006-02 " WA 2.00¢-02 "
bis(2-Ethylhenyl Jphthalate (C) [ ) [ 7] NA A WA | ) NA A NA
PcRs (C) 3.306-03 " ") 1.52%-08 A " 2.366-09 " "
4,47-007 (NC) 2.066-03  S5.006-06  &.11E000 1.756-08  5.006-04 3.51-05 2.736-09  5.00E-04 S.456-06
~ 6,47-801 (C) 2.656-06 “ " 2.256-09 " ™ 3.506-10 ) "
= Antisony (NC) 1.496-05  4.006-06  3.736-02 6.066-06  4.006-04 1.716-02 1.07-06  4.008-04 2.665-03
Arsenic (NC) 6.97-05  1.006-03  6.97¢-02 7.306-07  1.006-03 7.306-04 1.13€-07  1.00£-03 1.36-04
Arsentc (C) 8.97¢-06 " " 9.30¢-08 " " 1.466-08 " “
Sarlum (N0 7.956-05  7.00E-62  1.146-03 3.646-05  7.006-02 5.23¢-04 S.69%-06  7.00E-02 8.12-05
Seryllium (NC) 1.046-65  5.006-03  2.076-03 2.5%-07  5.006-03 5.02-05 3.906-08  5.00-03 7.80¢-06
Serytiium (0) 1.33%-06 " [ 3.23%-08 " [ S.01-00 " "
Cadaium (NC) M 5.006-04 " WA 5.006-04 " M 5.006-04 "
Nengenese (NC) 2.266-06  1.006-01  2.26£-03 1.036-04  1.006-01 1.03¢-03 1.606-05  1.006-0) 1.606-04

Nickel (NC) 3.908-03  2.006-62  1.956-0% 3.026-05  2.008-02 1.91-03 $.4E-06 2.008-02

Venedium (¥C) 1.946-05  7.006-03  2.77¢-03 8.936-06  7.00¢-03 1.206-03 1.39€-06  7.006-03 1.906-04
22,’-‘:'-‘-1':!7‘.-..-. Nezerd Indes = 4.66E400 * Nazord index = 2.41-02 Rezerd Indes ¢ 3.74¢-03

9c61 200 284
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22-Jan-92
TABLE S-3s
SEDIMENT HAZARD INDEX
ADULTS

— e A el N
(mg/kg-day) (mg/kg day) (Intake/RID) (mg/kg-day) (mg/kg-day) (Intake/RED)
Senzene (C) 4.77¢-09 NA NA 1.53e-10 NA NA
Carbon Disul fide (NC) 3.22¢-09 1.00£-01 3.22¢-08 1.03e-10 1.00e-01 1.03e-09
Chlorcbenzene (NC) 2.74¢-08 2.00€-02 1.37¢-06 8.77€-10 2.00€ -02 &.386-08
1,2-Dichtoroethene (#C) NA 9.00¢-03 A NA 9.00¢-03 NA
Vinyl Chloride (C) NA NA NA NA NA MNA
Xylene (WC) 8.00¢-07 2.00€+00 4.00¢-07 2.56€-08 2.00E+00 1.28¢€-08
Waphthalene (NC) 1.33€-07 4.00€-03 3.31€-05 1.06€-08 4.00€-03 2.65€-06
bis(2-Ethythenyt )phthalste (NC) 4.40E-05 2.00€-02 2.24E-03 3.59€-06 2.00€-02 1.79€-04
bis(2-Ethythexyl )phthalate (C) 1.92¢-05 NA WA 1.54€E-08 WA NA
PCos (C) 4.43¢-06 NA WA 3.5%€-07 NA [ )
4,47-0D7 (NC) A $.00E-04 NA NA S.00€ -04 NA
E 4,47-001 (C) 6 ®A " wA A Ty
Antimony (NC) 2.45E-07 &.00E-04 6.13E-04 1.96€-07 4.00€-04 4.90€-04
Arsenic (WC) 2.10¢-06 1.00€-03 2.18¢-03 1.75€-06 1.00€-03 1.75€-03
Arsenic (C) 9.35¢-07 WA NA 7.48€-07 NA L L]
Berium (NC) 2.93E-08 7.00€-02 4.19€-05 2.35€-06 7.00€-02 3.35¢-08
Serytifum (WC) ° 4.55¢-08 5.00€-03 9.11E-06 3.64E-08 $.00€-03 7.29¢-06
Seryllium (C) 1.95¢-08 "A L) 1.56€-08 WA "A
Cadmiua (NC) 7.19¢-00 5.00€-04 1.44€-04 $.75¢-08 $.00€-04 1.156-04
Manganese (NC) 7.43€-06 1.00€-01 7.43€-05 5.95¢-06 1.00€-01 5.95€-05
Rickel (WC) 1.70€-06 2.00€-02 0.40¢-08 1.36€-06 2.00€-02 6.78€-05
Venedium (NC) 1.81€-06 7.00€-03 2.59€-06 1.45€-06 7.00€-03 2.07e-04
:2).-‘::';-:':::"”0 Wezerd Index = S.68€-03 Razerd Inden = 2.91€-03

2EBT 200 29y

WK - Wot Anelyzed, Wot Applicable, or Wot Available
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TABLE 5-3b
SEDIMENT NAZARD INDEX
CRILDREN
CHENICAL “m}tb‘l:m(x( :;l “::\:f 'mmﬂ;ﬂ Ingestion :;l “:::‘Tefv
(mg/kg-day) (mg/hg-day) (Intake/RID) (mg/kg-day) (og/kg-day) (Intske/RID)
Senzene (C) 6.93E-09 NA A T.69€-10 A A
Corbon Disulfide (NC) 1.56£-08 1.00E-01 1.56€-07 1.736-09 1.00€-01 1.73-08
Chlorobenzene (NC) 1.33-07 2.00€ -02 6.63¢-06 1.47€-08  2.00¢-02 7.36£-07
1,2-Dichloroethens (@) " 9.00€-03 NA NA  9.00e-03 NA
Vieyl Chioride (C) ) NA NA NA NA A
Xylena (NC) 3.87€-06 2.00€+00 V1.94E-06 4.306-07  2.00€+00 2.15¢-07
Naphthalens (NC) 6.42¢-07 4.006-03 1.60E-04 1.786-07  4.00¢-03 6.45€-05
bis(2-Ethylhenyl dphthalate (NC) 2.176-04 2.00¢-02 1.09¢-02 6.03c-05  2.00€-02 3.01¢-03
bis(2-Ethylhaxyl Jphthalate (C) 2.79¢-05 (7 NA 7.75€-06 HA A
rCos (O) 6.44E-06 A NA 1.79€-06 A WA
§ 4,4°-007 (NC) WA $.00¢-04 A MA  5.00€-04 A
4,4°-901 (C) HA A NA NA NA NA
Antimony (NC) 1.19€-06 &4.00E-04 2.97¢-03 3.306-06  4.00E-04 8.24£-03
Arsenic (NC) 1.06¢-05 1.00€-03 1.06€-02 2.93€-05 1.00€-03 2.93€-02
Arsenic (C) V1.36E-08 NA WA 3.77¢-06 A A
Sarfum (NC) 1.42€-05 T.00€-02 2.036-04 J.%E-05 7.00€-02 5.636-04
Seryllium (NC) 2.21€-07 $.00¢-03 4.41€-05 6.126-07  5.00¢-03 1.226-04
Seryllium (C) 2.04E-08 A A 7.87¢-08 A A
Codmium (¥C) 3.48¢-07 $.00¢-04 6.97E-04 9.67€-07  5.006-04 1.93£-03
Nenganese (NC) 3.608-05 1.008-0V 3.60€-04 9.99¢-05 1.00€-01 9.99%-04
Nickel (NC) 8.21E-06 2.00€-92 4.106-04 2.206-05  2.00¢-02 1. 146-03
Venadium (NC) ' 8.77E-06 7.00E-03 1.25¢-03 2.43E-05 7.006-03 3.40¢-03
:2).'cmmm Sezerd Index = 2.75€-02 vezard index = 6.0%-02

~ WA - Wot Analyzed, Wot Applicable, or Wot Avellable

gc6l 200 J8d




Evaluation of carcinogenic risks are used to determine it the site..c-or'n.amin'ants pose
sufficient risk to human health to exceed 10 to 10 (EPA, 1989).

Carcinogenic risks tor ground-water exposures are presented in Tables 5-4a and 5-4b.
For adults. the risk from ground-water ingestion dominates ground-water exposure, with a total
risk value of 6.39E-04. Approximately 82 percent of the risk is due to the ingestion of vinyl
chioride and PCBs, whose chemical-specific risks are 3.38E-04 and 1.89E-04 respectively. For
children, the risk from ground-water ingestion also dominates ground-water exposure.
Approximately, 86 percent of the total value of 2.15E-04 is a result of exposure to viny! chioride,
PCBs. and beryliium at 1.14E-04, 6.34E-05, and 2.81E-05, respectively. The risk values for
ground-water ingestion exposures exceed the EPA-specified target range of 10* to 1.0*. Risks
due to dermal absorption and inhalation ground-water exposures do not exceed 10* and fall
within the target range.

Risk vaiues for surtace water exposures (Tabies 5-5a and 5-5b) were greatest for fish
ingestion. which yielded 3.04E-02 for adults and 2.55E-02 for children. The major contaminant
yielding risk as PCBs, with risks of 3.03E-02 and 2.54E-02 for adults and chiidren, respectively.
These high risk values are due to the conservative assumptions used (i.e., an exposure
frequency of 365 days per year for 70 years) as per EPA 1989a.

Sediment-related risk values, presented in Table 5-6a and 5-6b. were also within the target
leve! of 10~ to 10%. Dermal contact resulted in a risk of 3.45E-05 for aduits and 5.01E-05 tor
children. The dominant risk driving compound was again PCBs. Sediment ingestion exposure
risks for adults were aiso within the target range at 2.82E-06 and 1.42E-05S for aduits and children
respectively.

Summary

In summary, four exposure scenarics have hazard indices above 1: ground-watér
ingestion by adults (5.37), ground water ingestion by children (6.01), fish ingestion by adults
(1.66) and fish ingestion by children (4.66).

Exposure pathways resulting in an excess cancer risk include: ingestion of ground water
by adults (6.39E-04) and chiidren (2.15E-04), and, fish ingestion by adults (3.04E-02) and children
2.55E-02).

Risks associated with muitiple exposure pathways were aiso evaluated. Risks were
grouped by popuiation, i.e., residential, recreational, and fishers. Residential risks included

- 124 -
5302.001-KIN-BUC_RA_FINAL_PT*
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TABLE S-4a
CARCINOGENIC RISK ESTINATES FOR GROUMD-WATER
ADULTS
CKHICM.. [F7] lng:lim s (:bcmc:!;:pemlc (] ldc\::auon o Chuﬁ?ni;:pecihc GUT«;‘ Abs. s Cl\u&:{;:pedﬁc
(mg/kg-day) 1/(mg/kg-day) (Intake*SF) (mg/kg-day) 1/(mg/kg-day) (Intake*SF) (mg/kg-day) 1/(mg/kg-day) (Intake*sf)
Scnzens (C) 8.726-04 2.90¢ -02 2.93€-05 3.99€-05 2.90€ -02 1.16E-06 6.49€-04 2.90€-02 1.88¢-0%
Corbon Disul fide (¥C) 2.426-04 A A 2.43%-05 ™ ™ 2.426-05 " A
Chlorcbenzens (NC) $.66E-03 [T} [ 1.716-04 L)) (7 8.62E-06 ) wA
1,2-Dichioroethens (MC) 0.26E-04 NA wA [T NA A 1.26€-06 NA [T
Viowl Chloride (C) 1.47€-04 2.306+00 3.38€-04 1.83¢-05 2. 0E-0) $.306-06 Q.24¢-07 2.30€+00 5.15¢-07
Nylene (NC) 1.56£-03 L)) A 9.02¢-05 NA (7} 2.30¢-06 A NA
Raghthalene (KC) 3.236-04 A wA (1) WA (7 4.926-07 A NA
bis(2-Ethylhexyl Jphthalate (UC) S.AE-O4 WA [} BA NA NA 7.80¢6-07 A NA
bls(2-Ethyihexyl )phthalate (C) 2.19€-04 1.40€-02 3.07¢-06 NA A (7} 3.34£-07 1.6408-02 4.686-09
- rces (C) 2.45¢-0% 7.70£+00 1.09€-04 BA [ ) BA 3.736-08 7.70€+00 2.87¢-07
4 4,4-801 (NC) " " " " " " " " A
4,47-001 (C) HA 3.40¢-01 HA A NA ) [ 1) 3.40¢-0) MA
Ant imorwy (NC) 1.01¢-03 L L] BA NA NA 1.54¢-06 NA NA
Arsenic (iC) 4.008-04 WA BA BA NA ) T.40€-07 NA MA
Arsenic (C) 2.008-04 ) ) BA A ) 3. 1%-07 (7 A
Sorlum (NC) 2.04E-02 A ) ') A [ ) 3. 01805 A (7
Seryllium (NC) 4.542-03 7 ) WA wA ) 6.93¢-08 A NA
Seryliium (C) 1.95¢-05 4.30E+00 8.37%-05 A A () 2.97¢-08 4.30€+00 1.28¢-07
Codulum (NC) 4.006-03 A WA [T A ) 6.10€-08 A A
Nanganese (NC) 1.10e-00 " A NA ] A 1.796-04 NA NA
¥ickel (NC) 1.31-03 ) wA A (7 nA 2.00€-06 [ N A ("
Venadium (NC) 1.73-03 7 A L) ] ) ) 2.64E-08 (7 (7}
:2).-‘::::::::0”\ Total Cerclrogenic Risk = 6.39€-04 *] Yotal Carcinogenic Risk = 6.54E-00 [Votal Corcinogenic Risk = 1.98¢-05
WA - ot Aalyzed, Wot Applicable, or Wot Avellable ¥
* Jotal cuclm‘c risk excecds the target range of 1E-04 to VE-06. -]
-

opel <200 J8A
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TABLE 5-4b
CARCINOGENIC RISK ESTIMATES FOR GROUMD-UATER
CHILDREN
J— (2] |ngem:nm o Chmoc:!;:pcuhc [£Y] Inlc\;:ation o Chmtrﬂ;:mc"ic ber:;: Abs, o ‘Cﬁnfc:{;:pec"‘fc
(wmg/kg-day) 1/(-g{lg-d-1y) (Intake*St) (mgy/kg-day) 1/(mg/kq-day) (Intake*SF) (mg/kg-day) 17(mqg/kg-day) (Intake®SF)

Senzene (C) 2.93€-04 2.90¢-02 8.506-06 3.35€-05 2.90€-02 9.72¢-07 2.706-04 2.90¢-02 8.06E-06
Corbon Disul fide (NC) 2.716-04 A A 6.82¢-05 A A 3.45€-05 " Ty
Chiorobenzens (1C) 6.3E-03 NA A §.80€-04 L 1) WA 1.23£-05 WA NA
¥,2-Dichloroethene (NC) 9.25€-04 A WA 1.336-0¢ WA NA 1.00€-06 A A
Vil Chloride (C) & . NE-05 2.30€+00 1.E-04 1.54€-05 2.94€-01 4.526-08 9.59%¢-08 2.30£+00 2.21€-07
Xylene (NC) 1.75¢-03 LT A 2.528-04 LT A 3.40£-06 A uA
Waphthalene (NC) 3.62¢-04 A A NA WA A 7.02€-07 uA A
bis(2-Ethylhenyt dphthelate (NC) S.73E-04 NA (L] NA NA NA 1.11€-06 NA (1]
bis(2-Ethythexryl )phthalate (C) 7.36€-05 1.40€-02 1.03¢-06 NA MA A 1.43¢-07 1.40€-02 2.00€-09
rCcos (©) 8.23¢-06 7. 706400 6.34€-03 " " (1] 1.60¢-08 7.70€+00 1.23¢-07
4,4°-007 (WC) [ A A 7] A " " A "A
B 6o o " 3.40€-01 " " " " M 340601 "
Antimony (NC) 1.13e-03 A A ) WA [ ]} 2.20€-08 A A
Arsenic (NC) S.44E-04 ‘WA A WA NA A 1.06€-06 A nA
Arsenic (C) 6.99¢-05 nA A NA WA A 1.366-07 WA NA
Sarlum (NC) 2.20€-02 NA A (7 ) A (1) §.44E-08 NA A
Seryllium (NC) $.09€-08 " wA (") (7} " 9.88¢-08 " "
Serytifum (C) 6.54¢-06 4.306+00 2.81¢-05 uA A RA 1.27¢-08 4.30€+00 $.46E-08
Codnlum (NC) 4.408€-0% NA WA L] NA A 1.12¢-08 NA A
Nengenese (NC) 1.32e-0% WA WA WA L 1) " 2.56E-04 WA A
Nickel (NC) 1.47€-03 (] BA NA A WA 2.85¢-08 NA NA
Venedium (¥C) 1.%¢¢-03 " " " " " CME07 m "
:2)-ocmmm Totel Cercinogenic Risk = 2.15€-04 * Total Corcinogenic Risk = 3.49€-06 Total Carcinogenic Risk » 8.48E-06

IvéT <200 28Y

WA - Wot Analyzed, Wot
* Total carcinogenic risk exceeds the target range of 1E-04 to 1E-06.

Kpplicable, or Wot

Avalilasble




22-dan-92

TABLE 3-S5

CARCINOGENIC RISK ESTIMATES FOR SURFACE WATER
ADILTS

cemEaL f hl_lg:u Ton o Clnﬂ?:h:ped fic ng:ﬂon . Cl\elic:! ;:ptcﬂ Tc l_g:ofpﬂm o thalc:l.;:peﬂ L]
(mg/hg-dey) 1/(mg/hg-day) (Intake*SF) (wmg/ky-dey) V/(mg/hg-day) tintake*SF) (wg/kg-day) 1/(mg/ky-dey) (Intake*SF)

Senzene (C) 6.00E-06 2.90€-02 1.77%-07 8.96¢-08 2.90€-02 2.60¢-09 1.34€-05 2.90€-02 3.08¢-07

Carbon Bisul fide (NC) ) L7} (1) [ 7 () o " "

Chlorcbenzens (NC) 1.356-04 NA A 1.04£-06 A NA 3.16¢-07 [} [ 'Y

1,2-0ichioroethens (NC) 7.268-07 NA A 3.408¢-08 A A 1.06¢-08 A YA

Viowl Chileride (C) A 2.30£+00 NA NA 2.30€+00 NA NA 2.30E+00 NA

Xylene (NC) 3.05¢-03 NA NA 1.99€-06 A NA 6.06E-07 nA BA

Naphthelons (NC) 3.056-04 NA A 1.02¢-07 A NA 3.1%-08 uA A

bis(2-Ethylhexyl )phthalste (NC) BA NA ¥A A (") NA NA oA NA

bis(2-Ethyihenyl )phthalste (C) A 1.606-02 NA NA 1.40€-02 A uA 1.40€-02 NA

PCas (C) 3.93%-03 7.70£+00 3.03¢-02 5.02¢-09 7.70€+00 2.52¢-08 9.206-10 7.708+00 7.00¢-00

- 4,4°-001 (NC) 7.356-04 NA NA 1.04¢-09 NA A 3.106-10 NA NA

_ﬁ 4,4°-001 (C) 3. 156-04 3.40E-01 1.07€-04 4.47€-10 3.40E-01 1.52-10 1.36¢-10 3.40€-0) 4.6E-1

Antisony (NC) $.32¢-08 - 4.00€-07 " " 1.246-07 " -

Arsenic (NC) 2.49€-05 NA 4.346-08 7Y 7Y 1.322-08 NA NA

Arsenic (C) 1.07¢-03 [ ) A 1.86£-08 WA A 5.67¢-00 NA A

Sorium (NC) 2.8468-05 NA NA 2.10¢-04 oA L} 6.648-07 NA NA

Berylliium (NC) 3.708-08 NA [ Y 1.49-08 WA WA 4.55¢-09 NA NA

Berytiium (C) 1.50¢-06 4.306+00 6.026-0 6.40E-00 4.30€+00 2.75¢-08 1.95¢-09 4.306+00 8.39€-09

Cadunium (NC) [ A WA A NA r""“ ¥A NA NA

Nenganese (NC) 8.008-03 ") ) 6.14E-06 ] ..L 1.07¢-06 A NA

Nickel (NC) 1.30¢c-03 " " 2.27¢-06 " * 69307 " "

Vanedium (NC) 6.93%-06 WA WA $5.32¢-07 NA "M 1.62¢-07 NA A

:2)'-‘::':-:'::7'-.-. totel Carcinogenic Risk » 3.04E-02 *| Total Cercinogenic Risk = S.’l-q Tetel Corcinogenic Risk = 4.036-07

W= Wot hnalyaed, Wot Applicable, or ot Avallable v

* . Jetal carcinogenic risk exceeds the target range of 1E-84 to 1E-06.

T
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CARCINOGENIC RISK E;:::‘:l:??ﬂ SURFACEVATER
CHILOREN
CEMIOAL Tish lg:sﬂon o (:hemc::;:pecﬂ fcTsv ing;:ﬂm o chu-c:z;:pecmerufg:ownm o ﬂw-ic:‘;:pec" f
(mg/kg-day) 1V/(wmg/kg-day) (Intake*SF) (mg/kg-day) V1/(mg/kg-dsy) (Intake®SF) (mg/kg-day) 1/(mg/kg-day) (Intake*SF)

Senzene (C) S.11€-06 2.90€-02 1.40€-07 4.53€-07 2.90€ -02 1.31€-08 3.438-05 2.90¢-02 9.96E-07
Corbon Disulfide (NC) " " " ™ " A Com ™ "
Chiorobenzene (NC) 3.79e-04 NA NA 1. 74€-05 NA NA 2.71e-06 A NA
1,2-0ichloroethene (NC) 2.03!-06. ] RA $.085€-07 NA NA 9.08¢ -08 NA NA
Virwl Chloride (C) " 2.30€+00 WA A 2.30€+00 A A 2.30£+00 A
Xylene (NC) 8.54E-03 NA A 3.34E-05 NA nA S.19€-06 NA NA
Nephthalene (NC) 8.53E-04 NA NA 1.71€-06 NA NA 2.66€-07 NA NA
bls(2-Ethythexyl )phthalate (NC) WA NA WA "A NA A WA A (1
bis(2-Ethylhexyl phthalate (C) NA 1.40€-02 NA NA 1.40€-02 A A 1.40€-02 WA
P8 (C) 3.30¢-03 7.70€+00 2.54€-02 1.52¢-08 7.70€+00 V.17E-07 2.36E-09 7.TOE+00 1.82¢-08
I~ 4,47-007 (NC) 2.06¢-03 " " 1.75¢-08 A A 2.73-09 A "
® 4,4°-007 (C) 2.65€-04 3.40€-01 8.99€-05 2.25€-09 3.40¢-01 7.6T€-10 3.50¢€-10 3.40€-01 1.19¢-10
Antimony (NC) 1.49¢-05 A A 6.86¢-06 ]} A 1.07€-06 WA "A
Arsenic (NC) 6.97E-05 NA NA 7.30€-07 NA NA 1.13¢-07 NA NA
Arsenic (C) 8.97¢-06 ) A 9.30¢-08 WA WA 1.46€-08 NA 7
Serfum (NC) 7.95¢-05 [ ] NA 3.66¢-05 NA NA $.60€-06 NA NA
Seryllium (NC) 1.048-05 A NA 2.59€-07 NA NA 3.90¢-08 NA "
Seryllium (C) 1.332-06 4.30€+00 $.72¢-08 3.23¢-08 4.306+00 1.39¢-07 5.01E-09 4.30€+00 2.166-08
Coadnium (NC) WA NA NA NA NA WA WA WA (13
Nanganese (NC) 2.28¢-04 A nA 1.03¢-04 () A 1.60€-05 L] [ 1
Nicket (NC) 3.90¢-03 NA A 3.82¢-0% [ WA 5.94¢-06 A w
VYenedium (NC) 1.94¢-05 [} A 8.93¢-06 | IO, NA 1.39€-06 NA [T
:2).-‘:::\:%:”!“ Totel Carcinogenic Risk = 2.55€-02 * Total Carcinogenic Risk = . , 2.70e-07 Total Carcinogenic Risk = 1.04€-06

WA - Wot Analyzed, ot Applicsble, or Wot |

* . Jotsl carcinogenic risk enceeds the target range of 1E-04 to 1£-06.

vallsble
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TABLE 3-8a
CARCINOGENIC RISK ESUIMAIES FOR SEDIMENIS
ADUL TS
CRENICAL mtn‘l:n(l!omnt st Cl\emc:z;:pecﬂ(c Sedme:;llmtﬂm o Che-ic::::peciﬂc
(mg/kg-day) 1/(mg/kg-day) tntake*SF) (wy/kg-day) 1/(mg/kg-day)  (Intske*SF)

Senzene (C) 4£.77E-09 2.90€-02 1.38€-10 1.53€-10 2.90£-02 6.436-12
Carbon Disul {ide (WC) 3.2%-00 ¥A A 1.03:-10 “A (Y
Chlorabenzens (NC) 2. T4E-08 NA uA 8.77e-10 NA A
1,2-Dichloroethens (NC) ) HA 1Y T »A NA
Vinyl Chioride (C) A 2.30€+00 MA HA 2.30£+00 HA
Nylens (NC) 8.00¢-07 A NA 2.56E-08 NA A
Naphthalene (NC) 1.3%-07 " uA 1.06€-08 nA A
bis(2-Ethylhexyl )phthalate (NC) 4.49E-05 NA NA 3.59€-06 NA A
bis(2-Ethylhenyl dphthatate (C) 1.92¢-05 1.40€-02 2.69€-07 1.54€-06 1.40€-02 2.156-08
Pces (C) 4.436-06 7.70£+00 3.41E-05 3.55€-07 7.70£+00 2.736-06
4,4°-007 (NC) »A NA A MA ‘ nA A
o 4,4°-pOF (C) 7} 3.40€-0Y (7Y (7 3.40¢-01 (7
©  antimony (uc) 2.456-07 [ " 1.96€-07 A A
Arsenic (NC) 2.186-06 A NA 1.75€-06 WA NA
Arsenic (C) 9.35¢-07 NA NA T.48¢-07 wA
Garium (NC) 2.93%-06 A A 2.35€-06 (7 7Y
Seryllfum (NC) 4.55¢-08 NA NA 3.645-08 A "A
Serylifium (C) 1.956-08 4.30€+00 8.39¢-08 1.566-08 4.306+00 6.726-08
Coduium (NC) T.19%6-08 NA A 3.736-08 NA NA
Nangansse (NC) 7.438-06 NA wA 5.95€-06 A (7
Sicketl (NC) 1.79¢-06 7 (7] 1.366-06 ¥A wA
Venadium (UC) 1.01E-06 7 " 1.45€-06 (7 . (7]
:2).-c:r;\:':::"m Total Carcinogenic Risk » 3.45E-05 [lTotel Carcinogenic Risk = '! 2.82¢-06

pvel 200 J8M

WA - ot Analyzed, Wot Applicable, or Wot Avallable
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TABLE 3-6b

CARCINOGENIC RISK ESTIMATES FOR SEDINENTS

CHILOREN

Tﬁﬁl Contact
()]}

Chemical-specilic

Sediment Ingestion
]

Chemical -specific

CHEMICAL SF Risk (a3 114 Risk
(my/kg-day) V/(mg/kg-day) (Intake*SF) {my/kg-day) V/(mg/kg-day) (intake®SF)

Senzene (C) 6.93€-09 2.90€-02 2.01€-10 7.69%-10 2.90¢ - 02 2.23¢-1
Carbon Disul fide (#C) 1.56¢-08 NA NA 1.73¢-09 NA NA
Chlorobenzene (NC) 1.3%¢-07 NA NA 1.47¢-08 NA NA
1,2-Dichloroethene (NC) NA NA NA A NA NA
vinyl Chloride (C) uA 2.30€+00 NA MNA 2.30€+00 NA
Aylene (NC) 3.87E-06 nA NA 4.306-07 NA wA
Nephthalene (NC) 6.42¢-07 A NA 1.78¢€-07 NA NA
bis(2-Ethylhexyl Yphthelate (NC) 2.17-04 NA NA 6.03E-05 NA NA
bis(2-Ethylhenyl )phthalate (C) 2.79%€-05 1.40¢8-02 3.91€-07 7.75€-06 1.40€-02 1.09¢-07
PChs (C) 6.44E-08 7.70€+00 &£.96E-05 1.79€-06 7.70€+00 1.38¢-0%
4,4°-DDT (NC) [ ] NA NA NA NA NA
Q 4,4’-007 (C) NA 3.408-01 MA NA 3.40€-01 NA
Antimony (NC) 1.19E-06 NA A 3.30e-06 NA NA
Arsenic (NC) 1.06¢-05 NA NA 2.93¢-05 A NA
Argenic (C) 1.366-06 NA MA 3.77e-06 NA NA
Sorium (NC) 1.42¢-05 WA NA 3.%E-05 NA NA
Seryllium (NC) 2.21€-07 A " 6.12¢-07 NA A
Beryllium (C) 2.046-08 4.306+00 1.22¢-07 7.87¢-08 4.30€+00 3.36¢-07
Coadufum (NC) 3.48¢-07 WA NA 9.67T€-07 NA A
Nenganese (NC) 3.60¢-03 NA WA 9.99¢-05 NA NA
Nickel (NC) 8.218-08 NA NA 2.20€-05 WA BA
Venediua (NC) 8.77E-06 ) " 2.43¢-05 n 7
:2)--‘:::\:':::"”0 Totat Corcinogenic Risk = 5.01€-05 Total Carcinogenic Risk = ) 1.42¢-05

SP6T  z00 gy

WA - Wot Analyzed, Wot Applicable, or Wot Avalleble




inhalation, ingestion, and absorption of ground water for both chiidren and adults. Recreational
risks included ingestion and absorption of sediments, and ingestion and absorption of surtace
water for both children and adults. The total noncarcinogenic health effects of each group was
determined by summing the hazard indices for each pathway. The total carcinogenic risk for each

group was determined by summing the carcinogenic risks for each pathway. This evaluation is
shown in Table 5-7. :

The highest noncarcinogenic hazard indices for both adults and children is from residential
exposure with hazard indices of 5.42 and 6.13 respectively. Fish ingestion for adults (1.66) and
children (4.66) also exceeded one. All other population hazard indices for both adults and
children were less than one.

Adult carcinogenic risks were 6.65E-04 for residents, 3.78E-05 for recreational users of
the site. and 3.04E-02 for recreational fishers. The highest carcinogenic risk to children was
2.55E-02 from the ingestion of contaminated fish tissue. The carcinogenic risk tor child
recreational users of the site was 6.56E-05, and for residential chiidren 2.29E-04.

Risks were also evaluated across all reasonable exposure pathway combinations for both
noncarcinogens and carcinogens. Table 5-8 shows a summary of all possible combinations of
exposure pathways tor adults and children. All pathway combinations for noncarcinogenic
exposure to adults are greater than one. The highest noncarcinogenic hazard index to adults
occurs by combining the total residential and total fish ingestion pathways yeilding a hazard index
of 7.08. The risk to adults from the combination of total recreationa!l and total residentiat exposure
is 5.43. The risk to adults from combining fish ingestion and recreational exposures is 1.67. All
combinations of carcinogenic risks were above the target range ot 1E-04 to 1E-06. The highest
carcinogenic risk (3.11E-02) resulted from combining the fish ingestion and residential scenarios,
accounting for the case where site residents utilize site streams for recreational fishing. The
combined carcinogenics risks for adults ranged from 7.03E-04 to 3.11E-02.

For children, the highest noncarcinogenic hazard index is associated with combining fish
ingestion and residential exposures yielding a hazard index of 10.8. The total recreational and
residential and total fish ingestion and recreational hazard indices for children are aiso greater
than one, with hazard indices of 6.23 and 4.76, respectively. For children, all combinations of
carcinogenic risks were above the target range. A carcinogenic risk of 2.57E-02 resulted from
combining the fish ingestion and residential scenarios. While fish ingestion and recreationa
scenarios yielded a carcinogenic risk of 2.56E-02, the total recreational and residential scenaric
combination resulted in a carcinogenic risk of 2.95E-04.
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TABLE 57

SUMMARY OF RISKS BY EXPOSURE PATHWAY

Roule Noncarcinogenic Carcinogenic
of Hazard Risk
Exposure Index
EES iDENTIAL
ADULT
Ground water
inhalation 3.77€-02 6.54E-06
Ingestion 837E+00 6.39E-04
Absorption 8.426-03 1.98E-05
TOTAL S.42E+00 6.65E-04
CHILD
Ground water
Inhalstion 1.06E-01 8.49E-06
ingestion 6.01E+00 215E-04
Absorption 1.14E-02 8.46E-06
TOTAL €.13E+00 229E-04
[FECREATIONAL
ADULT
Sediments
ingestion 291E-03 2.82E-06
Absorption $.68E-03 3.45E-05
TOTAL 8.59E-03 3.73E-05
Surface Water
ingestion 1.436-03 §.35£-08
Absorption 437E-04 4.03E-07
TOTAL 1.87E-03 4 .S7E-07
TOTAL RECREATIONAL: 1.058-02 A.78E-08
CHILD
Sediments
ingestion 4.89€-02 1.42E-08
Absorption 2.75E-02 $.01E-08
TOTAL 7.64E-02 6.43E-05
Surface Water
ingestion 241E-02 270E-07
Absorption 3.74E-03 1.04E-06
TOTAL 2.78E-02 1.31E-06
TOTAL RECREATIONAL: 1.04E-01 8.56E-05
FISH INGESTION
ADULT 1.86E+00 3.04E-02
CHILD . 4.86E+00 2.55E-02
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TABLE 5-8

SUMMARY OF RISKS ACROSS EXPOSURE PATHWAYS

Routes Noncarcinogenic Carcinogenic
of Hazard Risk
Exposure index
ADULT
Total Recreational: 1.05E-02 3.78E-08
Total Residantial: 8.42E+00 8.65E-04
TOTAL S.43E+00 7.03E-04
CHILD
Total Recreational: 1.04E-01 6.S6E-08
Total Residential: 8.13E+00 2.29E-04
TOTAL 6.23E+00 2.95E-04
ADULT
Fish ingestion: 1.66E+00 3.04E-02
Total Residential: 5.42E+00 6.65E-04
TOTAL 7.08E+00 3.11E-02
CHILD
Fish Ingestion: 4.66E+00 2.55€-02
Total Residential; 6.13E+00 2.29E-04
TOTAL 1.08E+01 2.57E-02
ADULT
Fish Ingestion: 1.66E+00 3.04€-02
Total Recreational: 1.05E-02 3.78E-05
TOTAL 1.67E+00 3.04E-02
CHILD
Fish ingestion: 4.66E+00 2.55€E-02
Total Recreational: 1.04E-01 6.56E-05
TOTAL 4.76E+00 2.86E-02
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6.0 AREAS OF UNCERTAINTY AND DATA GAPS

Because all inputs into the exposure assessments are conservatively based, the resulting
risks identified for the Kin-Buc Landfill site represent upper-bound risk estimates, and may
overestimate the actual risk from exposure to the chemicals of concern studied. Additional data
would be required to derive a statistically valid estimate of error in the exposure and risk
calculations.

Although the methods used to calculate carcinogenic risk comply with EPA and industry
standards, there are uncertainties associated with the carcinogenic risk estimates discussed
above. These uncertainties are introduced because of (1) the need to extrapolate below the dose
range of experimental tests, (2) the variability of the receptor population (e.g., smoker vs.
nonsmoker, genetic predisposition), (3) assumed dose-response relationship between animals and
humans, (4) differences in exposure routes expected onsite, (5) overly conservative assumptions,
and (6) ignoring background risks. The recognized uncertainties in this issue listed are raised to
point out the limitations of this type of study. The assumptions used to estimate exposure were
consistently conservative in nature and biased towards protecting human health and may have
overestimated the risks associated with exposure. Parameters such as the absorption factor (AF)
and diet fraction may aiso have been over estimated.

in addition to contaminant concentration, route. and duration of exposure, there are many
other factors that may influence the likelihood of developing cancer. These include differences
in individual nutrition, health status, age, sex, and inherited characteristics which may affect
susceptability (U.S. DHHS. 1985). Risk addition across scenarios for a given population aiso
assumes that intake levels will be small without synergistic or antagonistic chemical effects, and
that individuals will be exposed to each of the indicator chemicals that elicit a carcinogenic
response.

Additionally, there are chemicals that do not have toxicity values and therefore couid not
contribute a quantifiable risk. These chemicals of concern are primarily copper, lead and
trichioroethene.  Toxicity profiles including pharmacokinetics, non-cancer toxicity, and
carcinogenicity, for these chemicals are provided in Section 4. The arithmetic mean, maximum
and 95 percent UCL concentrations for copper are below the PMCL and SMCL of 1.3 and 1.0
ppm respectively. The arithmetic mean and the 95 percent UCL concentrations for lead are
below the MCL of 0.05 ppm. The trichioroethene mean concentration of 6.24E-03 ppm and the
95 percent UCL of 1.12E-02 ppm are both greater than the MCL of SE-03 ppm and may cause
some health effects to humans.
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7.0 CONCLUSIONS

Contaminant screening was performed on analytical resuits from Wehran's sediment,
surtace water, and ground water samples from the Kin-Buc Landfill Operable Unit Il Supertund
site. The contaminant screening process identified 19 chemicals of concem: nine metals and
ten organic compounds. The indicator chemicals chosen for this risk assessment were antimony,
arsenic, barium, benzene, beryllium, bis(2-ethylhexyl)phthalate, cadmium, carbon disulfide,
chlorobenzene, copper, 1.2-dichioroethene, 4,4'-DDT, manganese, napthalene, nickel,
polychiorinated biphenyls (PCBs), vanadium, vinyl chioride, and xylene. These compounds or
elements were selected because of their toxicological properties, potentially critical exposure
routes, anad higher concentrations present in comparison to other contaminants.

Applicable or relevant and appropriate requirements (ARARs) are presented in Tables 4-2
and 4-3 for the chosen contaminants of concern. These ARARS include National Primary
Drinking Water Regulations (NPDWR) Maximum Contaminant Levels (MCLs), which are
entorceabie drinking water regulations first established under the Sate Drinking Water Act (SDWA)
that are protective of public health to the extent feasible; MCL goals (MCLGs), which are
nonentorceable health goals for public water systems; proposed MCLs (PMCLs) and proposed
MCLGs (PMCLGs); and Occupational Satety and Health Act (OSHA) Permissible Exposure Limits
(PELs). both Time Weighted Average (TWA) and Short Term Exposure Limit (STEL).

Environmental tate angd transport mechanisms wers evalyated for each of the indicator
chemicals based on an assessment of the site’s physical setting and the physical and chemical
properties of each contaminant. Predominant transport mechanisms for originally landfilied
contaminants include leachate percolation into soils, leachate migration through soils to ground-
water supply wells. and vapor releases from contaminated ground water. Exposed populations
include local residents and potential tuture residential users of ground water. '

Eight possible exposure scenarios were evaluated: (1) residential ingestion of
contaminated ground water from on-site sand & gravel wells, (2) dermal absorption of
contaminated ground water during showering, (3) inhalation of vapors released from contaminated
ground water during showering, (4) ingestion of contaminated fish from on-site and adjacent
streams, (5) accidental ingestion of surface water while recreating in on-site and adjacent
streams, (6) dermal absorption ot contaminated surface water while recreating in local streams,

(7) dermal absorption of contaminated sediments within the on-site and adjacent streams, and

(8) accidental ingestion of seciments from within the on-site and adjacent streams.
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Total body burden rates were computed based on all potential exposure routes using an
average adult body weight of 70 kg, and a childrens body weight of 25 kg. It was assumed that
ingestion and showering in ground water from on site would occur for 30 years for adults and 9
years for children. The noncarcinogenic exposures were averaged over a 9-year period for
children. For adults, the noncarcinogenic exposures were averaged over a 30-year period. An
exposure period of 70 years was used for carcinogenic compounds.

Time-weighted average doses for chemicals of concern varied considerably. The lowest
chronic daily intake (CDI) was 1.03E-10 milligrams per kilogram per day (mg/kg-day) for incidental
ingestion of carbon disulfide (noncarcinogenic effects) in sediments by adults during recreational
activities. The highest CDI was 1.32E-01 mg/kg-day for ingestion of manganese in ground water
by children.

Toxicity profiles for each of the contaminants of concern were developed based on current
EPA accepted health effects documents, and established toxicological sources. Toxicity
evaluation included pharmacokinetics, human heaith effects. and dose-response assessment.
Toxicity information is dependent to a large extent on animal models upon which any potential
adverse human health effects must be extrapoliated.

Risk characterization included an assessment of risk associated with carcinogenic and
non-carcinogenic effects caused by the contaminants of concem. Non-carcinogenic effects were
addressed using a hazard index computed by multiplying the daily intake ievel by the inverse of
the reference dose. The number should not exceed one, according to the NCP Superfund site
remediation goals (EPA, 1989).

Many of the hazard indices computed indicated that the intake levels were below the
reference doses (i.e., hazard indices were beiow one). However, four of the exposure scenarios
have hazard indices {HI) above one: ground-water ingestion by adults (Hl = §.37), ground-water
ingestion by children (Hl = 6.01), tish ingestion by adults (H! = 1.66), and fish ingestion by
children (4.686).

Potential carcinogenic risks were computed by multiplying the chronic daily intakes by the
chemical-specific carcinogenic siope factor. The resulting carcinogenic risks were then compared
to the target of 10* to 10°.

Several of the risks calculated for the potential exposure scenarios exceeded the target
range. The following risk values were in excess of the upper limit of the target range:
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. ingestion of ground water by adults (6.39E-04)

. ingestion of ground water by chiidren (2.15E-04)
. fish ingestion by adults (3.04E-02)

. fish ingestion by chiidren (2.55€-02)

Overall, the greatest non-carcinogenic hazard indices and carcinogenic risks result from
oral ingestion and dermal absorption of the following compounds and metals: arsenic, antimony,
beryllium, bis(2-ethylhexyl)phthalate, chiorobenzene, 4.4’-DDT, manganese, PCBs, and vinyi
chioride. Any corrective action impiemented at the site to eliminate risks posed by site
contaminants should reduce concentrations of these indicator chemicals and other contaminants
with similar physical and chemical characteristics.

Upon evaluation of all available information on the site and the most recent analytical data
collected trom the site, potential threat 10 human health exists. This conclusion is based on an
evaluation of the site history and operations, the overall physical setting, and on chemical analysis
of affected media.
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1.0 INTRODUCTION

In addition to the potential exposure of human populations, fiora and fauna may also be
exposed to contamination at the Kin-Buc Operable Unit 2 (Op-2) site. Chemicals present at the
site may be toxic to plants and animals exposed via air, water, soil, sediment, or food. This
chapter of the risk assessment identifies possible environmental receptors. addresses the
potential pathways by which these receptors may be exposed to the chemicals of potential
concern at the site. and estimates the risks to terrestrial and aguatic wildlife that may exist at the
site.

The steps for the environmental assessment are similar to those for the human heaith risk
assessment. In both assessments, information on exposure and toxicity are combined to
generate an estimate of risk. The major difference is that human health risk assessments focus
on individual risks while environmental assessments are generally aimed at assessing risks to
populations. communities, and ecosystems. Risks to individuals are the focus of concern for the
health and welfare of rare. threatened, or endangered species potentially exposed to
contaminants at the site.

The EPA Risk Assessment Guidance for Superfund, Volumes 1 and 2 (1989) were used
as guidance for the preparation of the environmental assessment. These reports provide
information on the selection of chemicals of concern, evaluation of exposure and toxicity,
identification of ecological endpoints, and assessment of risk. The data used in this assessment
was taken from the Draft Remedial Investigation (RI) (Wehran 1990). Additional studies (Adams
et al. 1990: Charters et al. 1991, Wehran 1991) were pedorfned to supplement the Rl. These
data have been incorporated into the assessment. Sediment chemistry data from these three
studies were only incorporated for the chemicals of potential concemn.

In the following sections, the potential impacts to fish, plants, and wildlife are assessed.
Following a discussion of the objectives and scope of the assessment (Section 1.1) and a
description of the site (Section 1.2), chemicals of potential concern are identified (Section 1.3).
The ecological species (receptors) potentially attected by chemicals associated with the Kin-Buc
I site are identified in Section 2.1. Potential exposure pathways are identified and exposure is
quantified in Section 2.2. The methods used to assess toxicity data and the summaries of toxicity
information on key chemicals are provided in Section 3. In Section 4, risks are assessed by
combining the toxicity information with estimates of exposure. In Section 5, uncertainties are
analyzed and in Section 6, the conclusions of the environmental assessment are presented.
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1.1 Objectives and Scope [J,‘ ,f' et
1.1.1 Objectives of the Environmental Assessment

As specified in CERCLA and SARA, remedial investigations are required to be sufficient
to protect both human health and the environment (EPA 1983b). A special concemn of the
environmental assessment is to identify rare, threatened, or endangered species that are potential
receptors for environmental contaminants at the site and evaluate risks to these species.

1.1.2 Scope of the Environmental Assessment

The environmental assessment is restricted to an evaluation of present risks at the site.
It does not evaiuate risks of various remediations at the site. The boundaries for the assessment
are the areas delineated as Kin Buc |l by the 1988 EPA Record of Decesion (ROD).

1.2 Site Description

1.2.1 Description of The Ecosystems and Habitats That May Be Impacted

The Operable Unit Il study area includes the following areas: Mound B, the Low Lying
Area. Edmonds Creek and associated wetlands, Mill Brook, Martins Creek, the Raritan River at
the mouths of Edmonds Creek and Martins Creek, and ground water emanating from the site.
Thus, the vegetative communities include a deciduous forest (adjacent to Mill Brook), a scrub-
shrub community (in the Low Lying Area), and wetlands (tidal Edmonds Creek area). Although
aquatic, wetlands, and terrestrial ecosystems exist on-site, it is not possible to estimate exposures
to species inhabiting the forest and scrub-shrub areas because there were no soil or biota
samples collected there. Therefore, assessment of the ecological impacts will be restricted to the
creeks and the wetlands (including their mouths at the Raritan River).

1.2.2 Division of Site For Analysis of Contaminant Pathways and Effects

The environmental assessment is aimed at estimating risks to discrete populations
inhabiting the site. Because contaminant migration depends on tidal range and topography, these
factors were used to organize the samples collected at the site into subsets representing discrete
areas (Figure 1-1). Designation of tidal and nontidal areas were based on the New Jersey
National Wetlands Inventory delineations (Figure 1-1). Designation of tidal and nontidal areas.
and relative topographical isolation resulted in the summarizing of surtace water data into four
areas for risk assessment purposes: tidal Edmonds Creek (including marsh area), non-tidal
Edmonds Creek, Pool C and Connecting Channel, and the Low Lying Area.
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These four areas delineated for surtace water were ailso used as site divisions for the
sediment data. All of the mosquito channels were included with the Edmonds Creek tidal area
because they are part of the same tidal system. The Martins Creek/Mill Brook drainage was
divided by tidal range into a tidal area (Martins Creek) and a non-tidal area (Mill Brook). Raritan
River sites located within 100 feet of the mouth of a creek were included in the tidal portion of that
creek since those sites are likely to be depositional areas for contaminants migrating from the
creek. Raritan River sites greater than 100 feet from the mouth of a creek were grouped
separately. The Unnamed Ditch was considered a separate area. Thus, a total of eight site
areas for sediments were identified: tidal Edmonds Creek (including marsh area),non-tidal
Edmonds Creek, Pool C and Connecting Channel, Low Lying Area, Unnamed Ditch, Martins
Creek, Mill Brook, and Raritan ﬁiver.

The site was divided in a similar manner for the analysis of contaminant body burdens in
fish. invertebrate, and mammals. Because the species sampled tend 1o be localized. populations
collected in discrete areas of the site can be expected to refiect contaminant levels in these
areas. For example, muskrat tissue samples designated by Wehran (1980) as "North Edmonds
Creek" and "South Edmongds Creek" were treated as samples from the same area because of the
probabie overlap of home ranges (movements of up to 200 meters have been reported (Errington
1963: Schwartz and Schwartz 1981)) and extensive tidal mixing in the drainage. Based on tidal
range. topography, and home range data, the designated areas for biota samples are: tidal
Edmonds Creek (including marsh), Martins Creek, and Mill Brook. Biota samples were not
collected trom other areas of the site.

Samples of muskrats were coliected from a reference area on the South River as part ot
the Charters et al. (1991) study. Samples of fiddier crabs were obtained from an upstream
location on the Raritan River, which was used as a reference area for the Adams et al. (1990)
study. ' :

The site divisions for surface water, sediment, and biota data and the sample identification
numbers included for each area are listed in Table 1-1.

13 dentification of Chemicals of Potential Concern

1.3.1 Calculation of Summary Statistics

For each division of the site, the frequency of detection, geometric mean, and maximum
concentrations were listed separately for surface water, sediments, and biota. in order to

calculate geometric means for censored data (data with one or more values reported as less than
the detection limit), an estimate of the non-detected values was required. For this report, all
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Table 1-1. Sample identification numbers and assigned site areas.

Area

Sample Identification Numbers

Surface Water

Tidal Edmonds Creek

SWO07, SWM23, SWM1S5, SWM17

Non-tidal Edmonds Creek Swo8, SW10
Pool C and Connecting SWM24, SWPC04
Channel
Low Lying Area Swi2
Sediment
Tidal Edmonds Creek M1-M13
M15-M23, M-25
SD1-1to 2B-11%, 6, 7, 11
RR3
Non-Tidal Edmonds Creek SD8-10

Upstream References

Upstream Reference 1°

South River Reference

South River 9, 19, 38, 44, 53°

Pool C and Connecting
Channel

PCO1-10, M24C, M24N, M24S

Low Lying Area SD 12,13
Martins Creek SD 1,2, RR 9,10
Mill Brook SD 3-5
Unnamed Ditch UD1-2, RR1, SD3-1 to 4-6°
Raritan River RR4-8
Biota
Mummichog

Tidal Edmonds Creek

MC-EN 76-78, MC-ES 79-81

Martins Creek

MC-MT 28-30; MC-MT 82-84

Mill Brook

MC-MT 26,27; MC-MNT 85-87

Fiddier Crab

Tidal Edmonds Creek

FC-EMN1-3, FC-EMS 4-6, FC-ECN 7-9,
FC-ECS 10-12, FC-EMN 67-69,
FC-EMS 70-72, FC ECN 61-63,
FC ECS 84-66; Ed-Low®, Ed-low*, Dup®,
Ed-Up®, Ed-Up (No Carapace)®
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Table 1-1. (Continued)

Area

Sample identification Numbers

Martins Creek

Martins Crk. 1°

Upstream Reference

Upstream Ref. 1°

Muskrat

Tidal Edmonds Creek

ML-ECN 33,49,50; ML-ECSD-35; ML-ECSU-34
ML-ECS 51,96; MK-ECN 42,52,53; MK-ECS 43-

44:54 97
ML-MC 31,45,46,95; MK-MC 40,55,56

KB 1-68°

Martins Creek

ML-MC31,45,46,95: MK-MC 40,55,56

South River Reference Site

KBR 1-41¢

Norway Rat

Tidal Edmonds Creek

NRL 39,91,92; NRK-E59,93,94

Mouse

Tidal Edmonas Creek

HML-E36

® . Wehran (1991)
® . Adams et al. (1990)
€. Charters et al. (1991)
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non-detected values were reported as one-halt the detection limit. A geometric mean was not
calculated if (due 10 a large number of non-detected values or to abnormally high detection limits
tor several samples) it would exceed the maximum. Samples in which the detection limit was
greater than or equal to ten times the usual detection limit were deleted. These procedures
generally follow the suggestions of Volimerhausen and Tumham (1988).

1.3.2 Comparisons With Background Locations

in many environmental assessments, samples are collected from an upstream or nearby
area that has been selected to reflect chemical concentrations in the local area that are not
impacted by the site. In the Ri, Wehran (1990) selected a "Control Creek" area to be used to
represent "background” for comparison to the site for the purpose of selecting chemicals of
potential concern and assessing risks. Upon EPA’s recommendation, the Control Creek area
{which is downstream of the site) will not be used as an estimate of background concentrations.

For the purposes of this risk assessment, sediment chemistry data from the reference
locations used in the Adams et al. (1990) and Charters et al. (1991) studies were combined and
used to represent background concentrations. The reference location used in Adams et al. (1990)
is located on the Raritan River, upstream of Kin-Buc near the New Jersey Turnpike Bridge.
Aithough sediments from this area couid be impacted by tidal transport of contaminants from Kin-
Buc or by other local sources of contaminants, PCBs were not detected in the single sediment
sample that was analyzed. The Charters et al. (1991) reference area is on the South River.
Although it may aiso receive contaminants from other local sources, PCBs were not detected in
any of the five sample locations analyzed.

Comparisons of site areas to the background concentrations for selecting chemicals of
concem in sediments are described in section 1.3.4. Tissue concentrations in animals collected
from reference areas identified in the Adams et al. (1990) and Charters et al. (1991) reports were
compared with concentrations determined in animals collected from the site. No other areas were
identified for characterizing background water or biota concentrations.

13.3 Chemicals in Surface Water

The frequency, geometric mean, and maximum concentrations of detected chemicais in
surface waters at the site are listed in Table 1-2. Chemicals of potential concem in surtace water
were identified based on frequency of occurrence and concentration reiative to leveis of concern
for aquatic toxicity. A guidance that chemicals of potential concem should be detected in at least
five percent of the samples (EPA 1989a) was not used because no more than five samples were
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TABLE 1-2. Compounds Detected In Surface Weter at Kin-Buc 11 Site

POOL C AND CHANNEL 8. EDMONDS TIDAL C. EDMONDS NON-TIDAL D. LOMW LYING AREA
Compound GEO. FREQUENCY  GEO. mAXIMUM  |FREQUENCY MAXIMM | FREQUENCY MAX MM
nEAN MEAN

voCs: (ug/l)
Senzene 4 175 NC 172 2.0 on
2-8utenone (o) [ (A 0/5 072 o/1
Chlorobenzene (8) ne [1 73] 072 o1
Ethylbenzene 7.3 0/5 0/2 orn
Methylene Chloride 0/% \ V24 2.0 0/1
Styrene (a) NC 0/5 072 01
Tetrachioroethene ne 0/5 072 [\J3)
Toluene 1/5 nC 12 e 1.0 o1
Aylene (total) (a,c) 2.4 0/5 1 Ne 0.8 071
PANs: (Lg/t)
2-Nethylnaphthelene (a) ne 0/5 072 [74]
Naphthetene we 0/3 0/2 o
Other Semivolatiles: (up/tl)
K-d{trosodiphenylenine (o) ne 0/% 072 orn
Phenol ne 0/5 072 o7

. L}
Phtholates: (ug/l) !
Di-n-butylphthelate ne 0/5 072 o1 :
Pesticides/PChs: (un/l)
Aldrin e 0/5 072 orn
4,47 -007 (o) ne /5 0/2 o7n
Aroclor 1254 (e) Nc 0/5 072 on
Netels: (ug/l)
Alumimm (a,b,c,d) 702.0 /5 883.7 4380.0 272 2970.0 m NC 24700.0
Ant imony 4/5 30.2 48.2 072 o1
Arsenic (a) 3.0 173 nC 1.3 072 174} ne 3.3
Sarium (a,b,c,d) %.8 S/% $3.3 100.0 /2 é 9.7 1\ T4 w 312.0
Seryllium 5 0.7 1.9 272 2 1.2 " e .
Colclhum $7048.4 S/5 103278.6 154000.0 272 0 30700.0 m ¥C  54700.0
Chromium (a,b,e,d) 3.2 1735 N 6.2 272 6 6.4 m n 120.0
Cobelt (e,b,c,d) 39.4 s w2200 272 3 16300 1”1 ne 27.8
Copper (a,b,c,d) $/3 2.5 129.0 2/2 8 127.0 1”1 N 133.0
iron (e,b,c,d) $439.2 575 1545.0  5900.0 2/2 7  %200.0 " NC  54100.0
Leod a.1 35 1.4 3.8 2/2 [ ] 3 m N 6r.2
Nognes (um 42131.6 $/35 192073.8 455000.0 272 S 12600.0 mm NC  25900.0
Menganese (a,b,c,d) 330.9 2/5 149.6 652.0 272 1 563.0 mnm nC 790.
Mercury (d) 0/5 072 " e 0.1
Wickel (s,b,c,d) 103.2 &/5 15.4 272 9 295.0 171 NC $9.0




TASLE 1-2. Compounds Detected in Surface Water at Kin-Buc Il Site

A. POOL C AND CNANNEL 8. EOMONDS TiIDAL
Compound IIE”E'Y GEO. MAX I FREQUENCY GEO. nAXIM
NEAN NEAN
Potassium 2/2 48528.3 94200.0 $/5 T5697.7 143000.0
Sodium /2 2M9749.9 301000.0 $/5 1303242.4 4190000.0
Vanadium (a,b,¢c,d) /2 [ o 5.0 /5 N 8.
tinc (a,b,c,d) /2 54.4 56.6 /5 NC 397.0
inorganics: (mg/l)
Assonia-Nitrogen 272 5.7 158.0 5/5 0.8
Cyanide (ug/l) 02 3 [
R - Rejected

uC - Mot calculated

a - Selected as chemical of potentisl concern:
b - Selected as chemicel of potentisl concern:
€ - Selected as chamicel of potentlel concern:
d - Selected as chemical of potentisl concern:

2461 200 Q8

Pool C and Comnecting Channel Ares
Edmonds Videl Ares

Edmonds Non-Tidel Ares
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collected from each site area. Therefore, none of the detected chemicals were removed from
consideration based on a low frequency of detection.

Toxicity to aquatic biota was used as an initial screening procedure. Chemicals detected
at a maximum concentration that was less than one-haif the EPA (1986) ambient water quality
criteria or lowest observed effect level (LOEL) were removed from further consideration. Toxicity
values used for this screening are listed in Table 1-3. Chemicals removed for this reason were:
aldrin, antimony, benzene, beryllium, di-n-butyiphthalate, ethylbenzene, naphthalene, phenol,
tetrachloroethene, and toluene. Four metals (calcium, magnesium, potassium, and sodium),

which are only toxic to aquatic and terrestrial wildiife at extremely high levels, were aiso removed
from further consideration.

Methylene chloride, which was detected in one of two samples from the non-tidal
Edmonds Creek area and in no other samples, is a common laboratory contaminant. Therefore.
it was not considered to be a chemical of potential concern.

The remaining chemicals are selected as chemicals of potential concem (Table 1-4).

1.3.4 Chemicals in Sediments

Frequency of detection, geometric mean, and maximum concentrations for chemicals
detected in sediments are listed in Table 1-5.

A series of procedures was used to select chemicals of potential concem. The § percent
frequency guideline was first applied to eliminate infrequently detected chemicals. The following
chemicals were eliminated from further consideration on this basis: methylene chloride, 1,1-
dichloroethane, vinyl acetate, isophorone, 1,2.4-trichlorobenzene, 4-methylphenol, and di-n-
butyiphthalate. Toxicity criteria were applied to eliminate the following chemicals of low toxic
potential to aquatic life: calcium, magnesium, potassium, and sodium.

Scientists have long been concerned about contaminants in sediments for several
reasons. Many chemicals tend to accumulate in sediments which frequently results in sediment
contaminant concentrations much greater than surface water concentrations. in addition to
serving as a sink for contaminants, sediments can also release contaminants into the overiying
water (EPA 1987). Recently, EPA has begun a program to establish sediment quality criteria
SQC which will be numeric guidelines for evaluating hazards of contaminants in sediments. SQC
may be applied in the evaiuation of dredged materials, the assessment of risks and setting of
goals for remediation at hazardous waste sites, the monitoring of habitat quality, and the
permitting of discharges (EPA 1987).
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Table 1-3.  Ambient water quality criteria (AWQC), lowest observed effect levels (LOELs),
and fish LC,,, used as guidance for selecting chemicals of potential
concern in surface water*

—

n——
Chemicals AWQC (/L) LOEL (ug/L) Fish LCM“'
. Acute Chronic Acute Chronic
VOCs:
Benzene 5100 700
2-Butanone 5.600.000*
Chicrobenzens 180 50
Styrene 25,100-74,800"
Ethyibenzens 430
Tetrachicrethene 5280 480
Toluene 6300 5000
Total Xylenes 9.200-36.800*°
PAHSs:
Naonthaiene 2300 620
2-Methyinaphthalene NA
Other semivoiatiles:
N-nitroscdiohenylamine NA
Phenot 5800 2560
Phthalates: 1
Di-n-butyipithaiate 940 3 =
Pesticides/PCBs: g |
Aldrin 1.3 8 —_
4-4-00T Q.13 0.001 N
Aroclor 1254 20 0.014 3 1
Metals: NI
Aluminum 750 87
Antimony 9000 1600
Arsenic 69 38
Barium 76,000
Beryllium 130 5.3
Chromium 18 11

11




Table 1-3. (Continued)

o
Chemicals AWOQC (ug/L) LOEL (ug/L) Fish LCop ™
Acute Chronic Acute Chronic
_
Metals (Continued):
Cobatt 48,000
Cooper ) 29 29
iron 1000
Leac 82 3.2
Manganese 1,000"
Mercury 21 0.012
Nicke! 75.0 8.3
Vanadwum 4,800-17,400'%
Zinc 95 86
inorganics:
Cyanide 1 1
Ammonia (total NH,-N) 24,000 1,730
-
‘Lowaer of freshwater and marine AWQC or LOEL is presented.
“ See section 3.1.1 for details on seiection of appropnate AWQC.
® Range of 96-hour values with treshwater fish,
* Verschueran (1983).
" Sprague and Logan (1979).
* Eweil @t al. (1986).
™ Suggested as non-deleterious leve! by McKee and Wolf (1963).
9 Lee (1983).
P
o
O
(@)
C
N
-
No)
~
(g

12



£l

Table 1-4. Chemicals of Potential Concern

. Surlace Water

A. Pool Ce
Channel

B. Edmonds
Tidal

C. Edmonds
Non-Tidal

D. Low Lying Area

X X | | x

| X X X { X |X

X X 1 X |»x |x

M IX | X | X |x |Xx

XK IX X IX |x |Xx

e —— e ———— eyt —
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Table 1-4. Continued

1. Surlace Water (Continued)

A B. C. D.
Pool C and Edmonds Edmonds Low Lying
Channel Tidal Non-Tidal Area
fron X X X X
Lead X X X X
Nickel X X X X
Vanadium X X X X
Zinc X X X X
Inorgenics:
Ammonia X X X
Cyanide X X
Z00 28X
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Table 1-4. Continued
1. Sediments
A. B. C. D. E. F. G. H.
Pool Cand | Edmonds | Edmonds | Low Lying | Martins Mitl Raritan | .Unnamed
Channel Tidal Non-tidal Area Creek Brook River Ditch
PAHSs:
Phenanthrene X X X X
Pyrene X
Total PAHs X X X X X
PCB’s:
Aroctor 1254 X X X X X
Total PCBs X X X
Metals: |
Antimony X X
Arsenic X X
Cadmium X
| Chromium i
= :
Lead X
Mercury X X
Nickel X X i
Sitver X
T;lnc X
8461 200 J8M




L Table 1-4. Continued

. Biota
Edmonds Tidal Marlin Creek Mill Brook
Mummichog
PCBs:
Aroclor 1248 X X X
Aroclor 1254 X X X
Aroclor 1260 X
Metals:
| Cadmium X
2 | comium X X X
Lead X X
I Fiddier Crab B
I PCBs:
I Aroclor 1248 X
Aroclor 1254 X
Aroclor 1260 X
Metals:
I_Cadmium X
Chromium X
Leart X
6461 209 oay



Table 1-4. Continued

. Biota

Edmonds Tidal Martin's Creek

Muskrat

PCBs:

Aroclor 1254 X X

Cadmium

Chromium

Lead X

Norway rat:

PCBs:

A}

Aroclor 1260 . X

Metals:

Cadmium

Chromium

Lead

House mouse

PCBs:

Aroclor 1260 X




Table 1-3.

2-Butenone

Carbon Disul fide
Chilorcbenzens
1,1-Dichioroethane
Ethylbenzene
Nethylens Chloride
Tetcochlorosthens
Tolusne

1,1, 1-Trichloroethene
Vlnyl Acetate
Nylens (totel)

Accnq;‘z.-:n( o
t
Acenaphthylons
Anthracens
Senzo({a)enthracens
Benzo{s)pyrens
Benze({b)fiuoranthene
Senzolg,h, ) dperylene
Imo(l)llulumm
Chrysens
Fluoranthang
tndenat1,2,3-cd
2,3-cd)pyrene

2-nethylnaghthalene
Naphthalene
m{:r-l: €a,c,4)
Pyrems (8,C

Totel PANe (8,b,e,f,h)

Other Semi-Volatile

Compounds: (eg/ke)
2-0h |
1,2-0ichlorcbenzens
;,:-::e?lonhnum
&-0initrophencl
&4-Nethyliphenot
Berzeic acid
Berayl alcohol
dibenzefursn

fsapherone
N-Hitresod) enine
1,2,4-Trich s

Phthalates
bls(2-Ethylhanyl )phtholate
Butylbenzylphthalate
Nclhylrtholou
Dimethylphthalste

A. PODL T AND CHANNEL

GEo.
FREQUENCY NEAN AR

200 o8

18671

1/8 we 0.220
8  0.005 0.044
2/8 0006 0.082
0/8
8 .00 0.069
0/8

/8
2/8  0.005 0.040
0/8
0/8
8 0.0 0.036
0/8
3/8 - 0.060
3/8 " 0.031
8 e 0.250
/8 nc 0.190
s 0.188 0.300
0/8
1/8 nC 0.200
8 0.1 0.320
78 8.706 2.900
1/8 ne 0.018
0/8
28 0.476 3.900
3/8 0.100 0.110
48  0.388 14.000
”s  0.969 23.000
o 5.7 34.000
0/8
0/8
178 w 6.038
0/8
0/8
2/8  0.050 1.100
0/8
0/8
0/8
U8 0.0 12.000
L] ]
6/8 14.353  3500.000
/8 0.447 42.000
&8 0,129 0.150
0/8

Compounds detected in sediasnts at Kin-Buc 1) site.*

B. EDNMONDS CREEK - TIDAL
GEO.
NEAN MAX AN

FREQUENCY
4728  0.008 0.260
1728 NC 0.019
4728  @Q.007 1.300
1728 NC 0.005
1728 [ 0.3110
1728 NC 0.039
128 0.004 16.000
1/28 NC 0.004
2/28 0.004 0.360
1728 N 0.009
2/28  0.004 1.300
1728 N 0.027
3728 0.004 16.000
4/58 0.340 2.600
34/59 0.1 1.350
41/59  0.108 1.200
34/59 0.2%2 1.200
40/59 0.218 1.500
28/58  0.28% 1.600
21/58  0.197 1.500
31/59 1.330 0.850
33/39 0.2 1.100
54/59 0.322 7.900
9/58  0.276 1.500
29/59  0.183 1.500
12/58 0.22% 1.500
12/56  0.249 1.500
45/59 0.25% 3.900
27/38  0.382 4.900
56/59 0.064 15.97
4727 Lol 0.014
2/27  0.006 0.190
2721  0.006 0.100
os2r
var Ne 0.066
16727 0.164 8.600
os27
3/2r  0.007 0.160
27 NC 0.012
2/27  0.006 0.3%0
war ue 0.0V7
21721 2317 440.000
321 0.18 0.500
6727 L 0.060
027

C. EDNONDS - NONTIDAL
GEO.
HEAN RAXIRN

FREQUENCY

13

0/3

e.087

0.072

0.015

0.019

0.007
8.019
0.049
0.008

1.100
0.029

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

D. LOM LYING AREA
GEO.
FREQUENCY neAN RAX N

)

,000000008
g5233588

.
»
N
-
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-
-
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fable 1-$ (cont.).

ol-n-butylphthalete
Di-n-octylphthalate

PCO's: (mg/kg)
Aroclor- 1242
Aroclor-1248
Aroclor-1254 (a,b,d)
Aroclor-1260

Totsl PCBs** (a,b,d)

Netals: (mg/kg)
Alumium
Antimony (a,b,e)
Arsenic (s,b,h)
Sorium
Perytiium
Codmium (e)
Calcium
Chromium
Cobalt
Copper (b)
iron

Nercury (b, h)
fickel (a,b)
Potessium
Selenium
Sitver (h)
Sodium
Thatllium
Venedium
2ine (b)
Cysnide

2861

A. POOL C AND CNAMNNEL

Gto.
FREQUENCY MEAN
0/8
0/8
3/13 0.240
9713 1.828
713 0.531
0/13
13/13  30.620
8/8 11820.05
5/8 5.26
8/8 20.92
a/8  65.93
8/8 1.03
2/8 1.08
5/5 1492.30
8/8 58.93
8/8 16.92
8/8 133.51
8/8 22577.07
8/8 115.5¢
6/6 3691.9%4
8/8 9r.72
7/8 0.53
8/8 34
8/8 2143.62
3/8 .19
5/8 1.02
5/5 1977.43
0/8
8/8 53.19
8/8 238.77
0/8

Fe=saooTe
U I I T R I ]

NC - Wot celculated

Selected o chemical
Selected os chemical
Selected as chemicel
Selected as chemical
Setected ss chemical
Selected ae chemicel
Selected ae chemicel
selected as chemicel

Compounds detected in sediments at Kin-8uc 11 site.®

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

8. EDMONDS CREEK - TVIDAL
GEO.
MAX IMUM FREQUENCY NEAN MAX [ FREQUENCY
var ne .380 073
18727 0.109 8.700 3/3
600.000 12/9 0.900 300.000 0/3
290.000 48790 0.349 69.000 0/3
130.000 667102 0.264 37.000 0/3
19N 0.137 3.600 0/3
730.000 857102 0.423 300.000 0/3
22000.00 27/27 15750.30  29800.00 3/3
13.10 2/59 5.89 25.25 073
174.00 56/56  42.12 257.00 LIl
166.00 27727  51.93 142.00 3/3
2.20 25727 1.03 1.90 3/3
2.00 19/59 1.13 3.30 073
2680.00 27727 1751.83 $150.00 3/3
110.00 S9759  S7.46 116.00 /3
41.20 26727 17.10 57.80 373
242.00 59/59 98.2% 441.00 ¥/3
48000.00 27/27 20033.57 $9500.00 /3
258.00 $0/50 76.34 372.00 3/3
6140.00 27727 S218.74 8930.00 3/3
366.00 27/27  160.089 423.00 3/3
1.50 46/59 0.49 3.30 0/3
85.80 $9/59  43.47 176.00 3/3
4010.00 27727 2098.16  4800.00 3/3
3.80 12727 0.96 13.80 0/3
4.10 11745 0.94 4.70 0/3
3750.00 27727 2491.16  12600.00 3/3
0/27 1/3
97.60 21727 &4.16 82.30 3/3
$26.00 S4/54 190,68 662.00 m
2/26 o.Nn 24,00 0/3
of potential concern: Pool € end Connecting Channel
of potentisl concern: Edwonds Tidal Ares
of potentisl concern: Edmonds Non-tidel Ares
of potentisl concern: Edmonds Hon-tidst Ares
of potentisl concern: Low Lying Ares
of potentisl concern: MNertins Creek
of potentlel concern: Nill Brook
of potential concern: Unnemed Ditch

MR - ot reported becouse geo. mene exceeded meximm value

R - Rejected

GEO.
HEAN

13261.97

N
52.65
1.9

1255.18
37.65
6.74

C. EDMONDS - NOMTIDAL

63.70

FREQUENCY

GEO.
MEAN

D. LOU LYING AREA

NC
0.450
8431.1¢

63.30
0.97

1923.90
24.48
13.93
74.81
19689.70
51.27
2440.98
112.47
0.06
18.39

2075.72

n
293.07
5.78

?
GBI

R
13
m~-rj

* . pate from Wehran (1990); sdditionel deta from Uehran (1991), Adems et ol (1990), and Cherters et al. (1991) added for PCBs,
PaNs, ond metels (dentified o conteminents of concern.

* . fTotel PCBs calculeted using & velue of 80 ug/Kg for non-detects.

1248 and 1234.

<00 o8y

for some samples, dets were only presented for Arochlors
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Table 1-5 (cont.). Compounds detected in sediments at Kin-Buc (! site.

€. MNARTINS CREEX F. NiILL SROOK G. BARITAN RIVER N, UNNAMED DITCH V. BACKGROUND ASEAS
GEO. GEO. GEO. GEO. GEO.
FREQUENCY NEAN RAXINUNM [FREQUENCY MEAN  MAXNIMLN |FREOQUENCY NEAN  MAX MM FREQUENCY MEAN  MAXIINM [FREQUENCY MEAN NAXIMM
Compound
VOCs: (mg/kg)
Acetone 2/4 0.033 0.230 173 [ 4 0.920 072 0/3
Senzens 1 T4) nc 0.002 073 072 0/3
2-Butanons 374 0.0 2.0 273 0.044 1.100 072 0/3
Carbon Disul fide 174 [ A 0.0 0/3 0/2 /3 0.007 0.01S
Chlorobenzene 174 e 0.160 0/3 0,2 0/3
1,1-Dichloroethans 074 0/3 0/2 0/3
Ethylbenzens 0/4 0/3 072 0/3
Nethylens Ohloride 074 0/3 0/2 0/3
Tetrachlerosthens 0/4 0/3 0/2 0/3
Totuane 074 0/3 072 0/3
1,1,1-Trichloroethane a 0/4 0/3 072 0/3
viryt Acetote D o 03 02 073
Nylens (totel) 74 0.004 0.006 /3 4 0.0625 0/2 0/3
PANs: (mg/ke) (e}
Acenaphthens o] &/5 0.138 0.360 /3 NC 0.021 2 N 0.026 "1 " 0.260 o1 ne
Acenaphthylens N 4/5 0.103 0.190 33 0.010 0.0 12 nC 0.019 8715 0.140 0.170 o/1 o
Anthracene &/5 g.321 1.100 373 0.030 0.130 272 0.061 0.072 [ T2} " a.110 o [ 4
Senzo{s)anthrecens 4/5 0.650 1.200 2/3 0.165 0.390 272 0.216 0.260 1w 0.140 0.360 " w 0.2
Senze(e one 5 &/3 0.57¢ 0.830 33 0.106 0.310 212 0.18% 0.240 10715 9.180 0.390 i ww 0.37
Senzo(b) fluoranthens @ 4/5 0.462 0.810 3/3 0.102 0.310 2/2 0.108 0.130 /1% 0.240 1.000 m N 0.52
Senzo(g,h, i )perylene W 4/5 0.154 0.350 3/3 0.052 0.160 72 [ 0.091 6/15 0.170 0.320 174 N on
lenl‘(k"‘mfnntm 3/5 0.286 0.840 33 0.060 0.0% 172 n 0.110 9713 0.090 0.120 1 7A] N 0.3
Chrysene 4/5 0.687 1.300 3/3 0.13% 0.410 w2 0.477 0.190 1/ 0.150 0.460 1 7A] e 0.3
Fluoranthens 375 0.499 1.600 3/3 0.238 0.720 /2 0.365 0.380 13715 08.170 $.800 174 uw  0.64
Fluorens S/ 0.087 0.570 13 0.043 L Y74 [+ 0.03% $/18 0.170 9.290 1 7A] [ o
Indeno(1,2,3-cd)pyrens 4/5 0.198 0.380 3/3 0.077 0.200 w2 ne 0.110 8/1% 0.150 0.320 m N 0.13
2-Methylnaphthalons 2/5 [ 0.037 073 e [ 0.009 4/1% 0.190 0.270 o/1 N
Naphthalane 4/5 0.070 0.120 33 0.0 0.011 72 [ 4 0.016 5/13 0.140 0.280 on ne
Phananthrene (o,¢,d) 475 0.910 1.200 3 0.128 8.450 272 0.126 0.170 12/15 9.150 9.380 071 nc .30
Pyrens (o,c) S/S 1.223  3.600 3  0.288 0.7%0 24 0.MT  0.430 /15  9.220  0.740 1”1 " 0.73
Totel PANS (o,b,e,1,h) 5/5 4.253 .M 33 1.353 4.018 &2 1.750 1.957 14/15 0.000 $.220 1 7] w 3.8
Other S.!-V:lnll:

Cempounds: (mg/kg e
I-Chlonrum.l 074 /3 /2 /3 F
1,2-0ichlorcbenzens 0r4 0/3 072 0/3 '
1.4-0ichlorchenzens 2/6 0.000 0.000 /3 0/2 /3
2,46-0initraphencl o/4 073 072 3 '
4-Nethyl phonol 74 NC 9.013 0/3 0/2 0s3 o
Beruzeic scid 374 0.077 0.3% 3/3 0.068 0.220 v n 9.0087 o3 ¢
Benzyl slcohol 174 4 0.040 0/3 os2 3 L f'i
dibenzofuran 174 n 0.066 0/3 072 /3 ’

Isaphorone 0/4 0/3 /2 /3 "o )’
n-Nitresod) anlne &4 0.022 0.200 0/3 072 /3
1,2,4-Trichiorcbenzene /4 /3 0/2 o3
Phthalates
bis(2-Ethylhenyl )phthalote 4 1.777  4.%00 0/3 72 [ 4 8.700 (73]
Butylbenzylphthalate 174 ne 0.750 0/3 072 073
Dlethylphthalate 176 [ 4 e.001 33 0.024 0.051 0/2 073
Dimethyiphthalate 174 nc 0.032 0/3 072 0/3
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Teble 1-5 (cont.).

M -n-butylphthalate
Ol-n-octytphthalate

PCO’s: (mg/kg)
Aroctor-1242
Aroclor- 1248
Aroclor-1254
Aroclor-1260
Totsl PCBs

Netels: (mg/ko)
Aluminum
Ant imony
Arsenic
Sorium
Seryllium
Codniun
Calclum
Chromium
Cobel t
Copper
Iron

Lesd
Nognes Ium
Nanganese
Nercury
Nicket
Potessium
selenium
gilver
sodium
Thellfum
Varedium
2inc
Cysnide

¥861

.-’s" LI N0 4 ]

E. PMARTINS CREEX F. MILL BROOK G. RARITAN RIVER
GEO. GEO. GEO.
FREQUENCY MEAN  MAXIMUM [FREQUENCY MEAN  MAXIMUM |FREQUENCY MEAN  MAXTNN

074 0/3 0/2
"3 " 0.140 173 uc 0.008 "we ne 0.025
074 0/3 0/5
074 0/3 /5 N 3.300
/5 173 0.005 0.09 1/5 nC 0.140
0/5 0/3 0/5
074 173 0.085 0.096 2/5 0.250 3.300
$/5 10555.40 20400.00 3/3 8075.41 22600.00 in NC  24600.00
73 [ 4.00 0/3 074
272 .79 23.50 L] [ ]
/5 111,88 276.00 3/3 65.84 80.00 1”71 we 123.00
5/35 98.00 1.70 3/3 1.7 2.10 " e 1.60
/3 1.62 9.40 0/3 o/1
S/5 3085.15 17100.00 373 1166.08  1680.00 1 T4 NC  2010.00
S$/5 50.95 62.80 3/3 30. 39.20 i nc 41.10
575 9.08 18.90 3/3 9.13 21.50 11 Ne 14.10
5/5 63.58 126.00 3/3 47.64 $7.00 " ne 35.40
$/5 24662.00 32400.00 3/3 17715.5¢ 21100.00 " NC 31700.00
5/5 mn. 227.00 373 80. 163.00 "7 nC 49.10
S5/3 4326.22 7100.00 3/3 2792.44 8380.00 " N 7150.00
S/% 200,92 279.00 373  15.89 230.00 " [ 704 .00
4/3 0.18 0.69 173 e 0.07 7 N 0.18
/5 23.4% 25.80 33 ar.2r 35.30 " n 29.10
/S 1908.00 3910.00 3/3 1626.15 5880.00 " NC  3010.00
2/3 0.51 1.40 0/3 0/
2/5 0.88 2.20 2/3 0.44 0.77 \JA) n 0.98
/5 939.29 1110.00 3/ 175.18 324.00 ” NC  2480.00
0/5 /3 [+ 0.68 01
/8 4322 s1.% 3/3 26.66 $5.70 WA " $1.00
272 218.83 292,00 L L}
074 /3 on

- Selected as chemical of potential concern: Pool C and Connecting Chennel

- Selected as chemical of potentisl concern: Edmonds Tidel Ares

- Selected os chemical of potentistl concern: Edmonds Non-tidel Ares

- Selected os chemicoal of potentiasl concern: Edmordds Non-tidel Ares

« Selected os chemicel of potentisl concern: Low Lying Ares

- Selected se chemical of potential concern: Nertins Creek

= Selected os chemical of potential concern: Will Sroock

- Selected as chemical of potential concern: Unnemed Ditch

= Wot calculated

- Not reported because geo. mne exceeded maximm value

- Rejocted
fdentified as conteminents of concern.

et . fotel PCBs celculated using o value of B0 ug/Xg for non-detects.

<00 08y

Compounds detected In sediments ot Kin-Buc 11 site.

K. UNNANED DITCH
GEO.
FREQUENCY MEAN
0/3
073
0/10
710 0.100
9715 0.240
0/10
9715 0.320
3/3 16882.90
0726
%/ 22.99
3/3 48.10
1/3 L
9/13 1.02
Y3 A34.79
15715 43.%
2/3 9.72
13714 58.36
373 36432.01
10710 25.36
33 S113.97
33 182.41
8/13 0.39
15/13 23.65
373 2916.9%6
2/3 1.21
1/4)) 1.43
3/3 6366.78
0/3
3/3  46.03
15713  110.82
0/3

7.50
16900.00

49.90
293.00

1. BACKGROUND AREAS
GEO

FREQUENCY IEAI MAXIMUM

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

o071

676 22.70 31.50
o

676 40.10 67.80
6/6 51.00 162.00
676 90.00 140.00
676 0.35 1.00
6/6 23.60 36.00
2/6 1.n 3.50
676 110.80 268.00

I

Dete from Uehren (1990); edditionel data from Uehran (1991), Adems et al (1990), and Cherters ot ol. (1991) ockied m N:lt. PAlls, and metals
for some samples, date were only presented for Arochlors

1248 ond 1254.
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Although SQC analogous to AWQC have not been formally adopted by é?A. ’sediment
guidance values are available and were used as a toxicity screen. EPA (1988) published interim
SQC for the following chemicals which were detected in Kin-Buc sediments: Aroclor 1254,
acenaphthene, benzo(a)anthracene, benzo(a)pyrene, fiouranthene, phenanthrene, and pyrene.
Site-specific criteria (Table 1-6) were calculated for each site area based on organic carbon
content (EPA 1988). For these calculations, the geometric mean total organic carbon content for
each site area was used. For each site area. chemicals detected at a maximum concentration
less than one-half of the organic carbon adjusted SQC were removed from consideration as
chemicals of potential concern.

In this risk assessment, the ER-L (Effects Range-Low) and ER-M (Effects Range-Median)
values (Table 1-6) listed in Long and Morgan (1990) were used as guidance for the chemicals
of potential concem (total PCBs, total PAHs, and metals) for which EPA SQC have not been
proposed. The derivation of these sediment guidance vaiues is discussed in Section 3.1.2.
These values are not adjusted for organic carbon content. All site areas where maximum
concentrations were less than the ER-L values were removed from consideration.

Versar is aware that there are concerns over the accuracy and applicability of the interim
SQC and the ER-L and ER-M values. These values are used in the absence of other guidance
vaiues for sediment contamination. EPA's Science Advisory Board (1990) reviewed the
Equilibrium Partitioning Approach which is the basis for the interim SQC. They concluded that
there were considerable uncertainties associated with the Approach (and therefore the derivation
of the SQC), which would limit its application. Long and Morgan (1990) state that whereas the
ER-L and ER-M values may be used as guidance values, they are not to be construed as NOAA
standards or criteria. They state further that their degree of confidence in the individual values
varies from chemical to chemical.

A number of chemicals measured in on-site sediments do not have guidance values.
These chemicals were removed from further consideration as chemicals of potential concem
because, due to the sparse database on the toxic eftects of contaminants in sediments, it is highly
uniikely that data linking sediment concentrations with toxic effects exist. Applying this criterion
resulted in the elimination of the following chemicals from further consideration: acetone,
aluminum, barium, benzene, benzoic acid, benzyt alcohol, beryllium, bis(2-ethythexyl)phthalate,
2-butanone, butylbenzylphthalate, carbon disuifide, chiorobenzene, 2-chiorophenol, cobalt,
cyanide, dibenzofuran, 1,4-dichiorobenzene, diethyiphthaiate, dimethylphthalate,
di-n-octylphthalate, ethylbenzene, iron, manganese, N-nitrosodiphenylamine, selenium, 1,1,1-
tetrachloroethene, thallium, toluene, trichloroethane, vanadium, and total xylenes.

$302.001-KIN-BUC RA DRAFT FINAL PT 2 22

200 o8XM

G861



£e

Table 1-6.  Sediment quality values used as guidance for selecting chemicals of potential concern in sediments
(mglkg)
I. EPA Sediment Quality Criteria (mg/kg)*
A, B. C. D. E. F. G. H.
Pool C and | Edmonds | Edmonds Low Marting Milt Raritan | Unnamed
Channel Tidal Non-tidal Lying Creek Brook River Ditch
Area
PAHs:
Acenaphthene ND 7.56 ND 4.50 6.48 0.90 3.78 4.67
Benzo(a) anthracene 12.80 9.1 ND 542 7.81 1.08 4.56 5.63
Benzo(a) pyrene 13.82 945 ND 5.62 8.10 1.12 472 5.84
Fluoranthene 24.96 17.77 4.65 10.58 15.23 2.16 8.88 11.00
Phenanthrene 1.40 1.00 0.26 0.60 0.86 0.12 0.50 0.62
I;yrene 15.64 1.3 2.96 6.62 9.54 1.32 5.56 6.89 i
r PCBs: '
I Aroclor 1254 0.23 0.16 ND 0.097 ND 0019 | 0.080 0.100 I

ND « Not detected; sediment quality criteria not calculated.

* EPA Sediment Quality Criteria are calculated using the lower of the freshwater and sallwater values adjusted for the geometric mean total organic

carbon content for the area.
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Table 1-6. Continued

N. ER-L, ER-M Values (all areas) (mg/kg)

ER-L ER-M
' Total PAHs: 4 35
Total PCBs: 0.05 0.400
I Metals:
Antimony 2 25
Arsenic 33 85
Cadmium 5 9
Chwvomium 80 145
| Copper 70 390
Lead 35 110
Mercury 0.15 1.3
| Nickel 30 50
Silver 1 2.2
I Zinc — 120 270
(g6t 200 o8




Concentrations of PAHs and metais in sediments may also be attributed to natural and
regional anthropogenic inputs as well as site-related contamination. The background areas (from
Adams et al. (1990) and Charters et al. (1991) were fairly well characterized for metals (6
samples) but not for PAHs (only 1 sample). Therefore, maximum metal concentrations in the
background areas were compared against metal concentrations in the site areas. If any of the
site area samples for a metal exceeded twice the maximum background concentration, and this
concentration was greater than the ER-M, the site area was considered to be elevated for that
metal. Because only one sample was analyzed for PAHs at the background areas, comparisons
to background were not used for selecting chemicals of concern for PAHs. Site areas were
considered to be elevated for individual PAHs if mean concentrations exceed site-specific SQCs,

and if mean tota! PAHs exceed the ER-L.

The chemicals of potential concemn for sediments are listed in Table 1-4.

1.3.5 Biota

A smail number of chemicals (PCBs, cadmium, chromium, lead, and mercury) were
analyzed in aquatic and terrestrial biota in order to characterize contaminant bioavailability and
potential effects. Detected concentrations in biota are listed in Table 1-7a, b, and c. Mercury was
not detected in any of the samples. These data are from three separate investigations and
cannot be combined because of differences in sampling and compositing procedures. For
example, Charters et al. (1991) analyzed juvenile and adult muskrats of each sex separately

whereas the Wehran (1990) data is not segregated by sex or age.

PCBs were selected as a contaminant of concem in fiddlier crabs because these chemicals
were detected in all analyses of animals collected from tidal Edmonds Creek reported by Wehran
(1920). Adams et al. (1990) reported detecting PCBs in crabs from tidal Edmonds Creek, and
from Martins Creek but not from the reference area.

Cadmium, chromium, and lead were also selected as chemicals of potential concern
because they were detected in tidal Edmonds Creek animals in the Wehran (1990) study. The
maximum chromium concentration measured in crabs in tidal Edmonds Creek in the Adams et
al. (1990) study was nearly 30 times the concentration in crabs from the reference area. Although
Adams et al. (1990) also measured copper and zinc in animals collected from the site, the levels
in on-site and reference animals were similar (Table 1-7b). Therefore, copper and zinc were not
selected as chemicals of potential concemn.

PCBs were selected as chemicals of concemn in muskrats. rats, and mice because of their
detection in tivers of 6/7 muskrats, 3/3 rats, and the only mouse sampled by Wehran (1880). To
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TABRLE 1-7a, Compounds Detected in Biote at Kin-Buc 11 Site (deta from Wehran 1990).

EOMONDS CREEK - TIDAL

8. MARTINS CREEK

NILL BROOK

Organisay FREQUENCY GEO. RAXTMIM JFREQUENCY GEO. FREQUENCY GEO.,
Compound MEAN MNEAN MEAN
Muweichog
PCB’s: (my/kg)
Aroclor-1248 6/6 2.070 2.900 3/3 0.400 2/2 0.640 0.8%
Aroclor-1254 6/6 0.890 1.200 3/3 0.640 3/3 0.580 0.910
Total PCOs 6/6 2.970 £.100 3/3 1.040 272 1.380 1.390
Netals: (mg/keg)
Codnium 076 0/3 173 [ 0.180
Chromium 6/6 0.970 2.300 /3 0.500 3/3 0.490 0.740
Lead 0/6 173 NC 173 [ 0.580
Fidder creb
PCBs: (mo/ke)
Aroclor 1248 12712 0.490 1.600
Aroclor 1254 12712 0.330 0.570
Totel PCBs 12712 0.830 2.000
Netals: (mg/kg)
Coduniun 12/12 0.300 0.360
Chromium 12/12 0.840 1.300
Lead 122112 1.510 1.800
Nuskrat
PCOs: (mg/kg) (liver)
A:oclor 1:5‘ Kidveyd o7 0.06 0.20
Netals: (mg/ky) (
Codefum S/ 0.280 1.800 33 0.620
Cheomium Hr  0.280 0.450 /3 0.240
Lesd o7 173 [
Norway ret
PClss (mprkg) (Lliver)
Aroctor 12 33 0.23%0 0.370
Netale: (wmg/kg) (kidney)
Codeium /3 0.100 0.110
Chromium 3/3 0.280 0.340
Lead 3/3 1.500 2.000
Nouse mouse (liver)
PCSs: (mg/keg) " wc 0.087
Aroclor 1260
NC - Not calculated
6861 200 J8XM




Teble 1-7b. Compounds detected in fiddier crebs ot Kin-Buc Il (from Adams st al. 1990).
Somples were composites of meles only.

A. EDMONDS CREEK B. MARTINS CREEK C. REFERENCE
(TI0AL) (RARJTAN RIVER @ N4 TURNPIKE)
Compound FREQUENCY GEO. MEAN RANTN FREQUENCY GEO. MEAN MAN LM FREQUENCY GEO. NEAMN NAX ¢
PCBs: (mp/ke) :
Aroclor 1248 72 0.64 0.990 072 o/
uithout carspece m [+ 14.00
Aroctor 1254 072 0/2
Aroclor 1260 [ T2 wh N 0.7
Netals: (mg/kg)
codniun 1 7A) [ 0.60
chroalua : 272 5.13 32.1% m Ne 1.20
copper &2 32.20 37.70 " we 42.60 m ne 47.90
sinc b7 29.65 32.00 w Ne 26.50 i uc 29.10

NC - Not Calculeted

(]
-~
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Table 1-7c. Compounds cetected in muskrat liver at Kin-Buc Il site and
@ South River reference site (from Charters et al. 1991).

A. EDMONDS CREEK - TIDAL B. SOUTH RIVER
Compound FREQUENCY MEAN MAX TMUM FREQUENCY MEAN MAX ] UM
PCBs: (mg/kg)
Aroclor 1016 - 0/61 0/16
Aroclor 1221 0/61 0/16
Aroclor 1232 0/61 0/16
Aroclor 1242 0/61 0/16
Arocior 1248 0/61 0/16
Aroclor 1254 0/61 0/16
Aroclor 1260 0/61 0/16
Pesticides: (mg/kg)
alphs DBC 2/24 MR 0.004
bets BHC 2/24 NR 0.017
gamma 8MC 2/24 NR 0.005
oelta &HC 1/24 NC 0.007
Heptacnior 1/24 NC 0.007
Algrin 1/24 NC 0.003
Engesul fan sulfate 1724 NC 0.004
Methoxycnlor 1/24 NC 0.020
Encosuifan | 8/16 1.2E-03 4 .4E-02
Enocesuifan [ 1/16 §.0£-05 2.9E-04
Dieigrin 7/16 3.3E-04 1.1€-01
Heptacnlor epoxide 10/16 $.0E-05 9.0E-05
poT 1/16 2.48-04 1.4€-
rlniel 1716 1.6E-04 1.9€-
DOE 10/16 4.0£-05 1.3€-
Metals: (mg/kg)
Copper
Juvenile males 16/16 18.82 . 4/4 8.18 *
Juvenile Femaies 18/18 24.19 * 1/1 NC 14.00
Adult Males 13/13 18.79 . 4/4 8.98 .
Adult Females 13/13 16.90 . 6/6 7.83 d
Lead
Juvenile males 16/16 0.47 . 4/4 0.16 *
Juvenile Females 18/18 0.32 . 1/1 NC 0.18
Acult Males 13/13 0.50 e 4/4 0.20
Acult Females 13713 0.48 . 6/6 0.20 .
Manganese
Juvenile males 16/16 2.98 . 4/4 .n e
Juvenile Femsies 18/18 3.50 M 11 NC 2.40
Acult Males 13713 2.64 . 4/4 1.20 .
z Adult Femaies 13/13 2.3 . 6/6 1.n hd
inc
Juvenile males 16716 41.18 . 4/4 28.25 .
Juvenile Females 18/18 41.95 b 1/1 11.00
Adult Males 13/13 40.67 bl 4/4 20.23 .
Adult Females 13/13 39.05 - 8/6 19.00 -

NC - Not Calculated.
NR - Not reportec because gecmetric mean gxceeded maximum value.
* - Only means reportes.
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be conservative, PCBs were retained as a chemical of potential concern in muskrats, despite the
Charters et al. (1991) study which did not detect PCBs in 61 animals collected from tidal
Edmonds Creek.

Cadmium, chromium, and lead were detected in kidney tissues of muskrats and rats, and
were selected as chemicals of potential concern. In the Wehran (1990) study. 5/7 muskrat
kidneys had detectable concentrations of cadmium, and 7/7 muskrats had detectable levels of
chromium. Lead was detected in all three rat kidneys. Lead was also detected in all muskrat
livers sampled by Charters et al. (1991). Although maximum concentrations were not reported,
the mean concentrations from on-site animals were about twice those reported from reference
animals. Cadmium, chromium, and lead were also selected as chemicals of concemn because
of their known mammalian toxicity. Copper, manganese, and zinc, which were also measured
in muskrat livers, are alfl essential elements and of generally less toxicoiogical concemn in
mammais (Hammond and Beliles 1980).

The chemicals of potential concern in biota are listed in Table 1-4.
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2.0 ENVIRONMENTAL EXPOSURE

2.1 Potential Ecological Receptors

2.1.1 Aquatic Biota

Aquatic receptors include fish and invertebrates living in the creeks and marshes on the
site. Sampling performed as part of the Rl investigation identified the following fish species on
the site: mummichog (Fundulus heterociitus), American eel (Anguilla rostrata), and bluegill
(Lepomis macrochirus). Mummichogs were the most abundant species by far (TES 1990) and
were found in both the Edmonds and Mill Brook/Martins Creek systems. Because minnow traps
were the only sampling equipment used, it is unknown whether larger species are also present.

Fish species likely to feed at the site include the striped bass (Morone saxatilis) and white
perch (Morone americana), which have been reported in the Raritan River in Middiesex County
(New Jersey Natural Heritage Data Base 19889) and are known to feed on mummichogs (Abraham
1985).

The most abundant macroinvertebrate was the fiddler crab (Uca minax) which was found
exclusively in Edmonds Creek (TES 1990). Occasional blue crabs (Callinectes sapidus) were
collected in both creeks. A small number of grass shrimp (Hippolyte sp.) were colliected in
Edmonds Creek. The benthic community was not sampled during R! activities.

The failure to sample larger fish species or the benthic community are sources of
uncertainty in the analysis. This issue is addressed in Section 5.0.

Amphibians and reptiles observed on-site include the Fowler's toad (Bufo woodhousei
fowleri), common snapping turtle (Chelydra serpentina serpentina), Northern diamondback terrapin
(Malaclemys terrapin terrapin), and the Eastern garter snake (Thamnophis sirtalis).

2.1.2 Plants

. -t -
—— L el

The dominant wetiand piant species are Phragmites communis and Spartina cynosuroides.
in some areas. Phragmites is mixed with the following species: rose mallow (Hibiscus

mosheutos), narrow-leaved cattail (Typha angustifolia), saltt marsh fleabane (Pluchea

purpurascens), water hemp (Amaranthus cannabinus), and water smartweed (Polygonum
pujnctatum). In the Spartina-dominated area, the marsh eider (/va frutescens) has also been
observed.
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2.1.3 Birds

Bird species identified on-site are listed in Table 2-1. Wehran (1990) stated that
mammalian predator activity is likely to be limiting the populations of ground nesting species. The
primary species observed to nest in the marsh was the marsh wren (Cistothorus palustris).

2.1.4 Mammals

Mammals observed in the marsh are listed in Tabie 2-1. The dominant species were the
muskrat (Ondatra zibethicus), house mouse (Mus musculus), and Norway rat ( Rattus norvegicus).

2.1.5 Identification of Rare, Threatened, and Endangered Species

Rare. threatened, and endangered species in the vicinity of the Kin-Buc Il site were
identified through a review of the Draft Rl and searches of the New Jersey Natural Heritage Data
Base (NHDB). Cautions and restrictions on the use of NHD8 data are provided in Appendix A.
No confirmed occurrences of rare, threatened, or endangered species were found in NHDB
records. However, five rare, threatened, or endangered bird species were observed on or
adjacent to the site by TES (1990) as part of the Draft RI (Table 2-2). NHDB records for rare,
threatened, or endangered species found within a five mile radius identified 14 species including
one reptile, five birds, and eight plants (Table 2-2). The results of an earlier NHDB search for
Middlesex County are also included in Table 2-2.

2.2 Exposure Assessment

An exposure pathway consists of four elements: (1) a source and mechanism for chemical
release to the environment; (2) an environmental transport medium (e.g., surface water) for the
released chemical; (3) a point of potential contact between the receptor and the chemical; and
(4) an exposure route at the contact point. All four ot these elements are likely to be present at
the site. A potential source of on-site contaminants at Kin-Buc is the Pool C and Connecting
Channel area (Wehran 1990). Release of the chemicals of potential concern has resuited in their
detection in surface waters and sediments at the site. Potential contact with receptors is
demonstrated by the measurement of chemicals of concem in biota sampied on the site (aithough
it is necessary to determine whether portions of the body burdens are attributable to other
sources). in this section, the identification of potential exposure pathways and the quantification
of exposure are addressed.
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Table 2-1 Birds and mammais observed by TES (1990) on or adjacent

to Kin-Buc I
Common Name ' Latin Name
A. Birds. '
Doubie-crested cormorant® Phalacrocorax auritus
Great sgret'® Casmarodius alba
Snowy egret® Egretia thula
Great blue heron'® Ardea herodias

Littie biue heron'®

Fiorigda careiuea

Green-baked heron'®

Butorides striatus

Black-crowned night-heron'

Nycticorax nycticorax

Yeliow-crowned night-heron®

Nyctanassa viclacea

Canada goose'™

Branta canadensis

Snow goose'™

Chen caerulescens

American black duck Anas rubripes
Mallard® Anas platyrhynchos
Northern hamier® Circus cyaneus
Red-tailed hawk® Buteo jamaicensis
Osprey® Pandion halieatus

Ring-necked pheasant'®

Phasianus colchicus

Northern bobwhite'

Colinus virginianus

Clapper rail® Rallus longirostris

Greater yellowiegs' Tringa melancieuca

Willet'® Catoptrophorus semipaimatus

Spotted sandpiper'® Actitis macuiaria

Laughing guir'® Larus atricilla

Ring~5|lled guir® Larus delawarensis o

Herring gui'® Larus marinus _ R WAt T

Mouming dove'¥ Zenaida macroura 2

Betted kingfisher® Ceryie aicyon c

Willow fiycatcher™ Empidonax traillii S
N
b
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Tabie 2-1 Continued

Common Name Latin Name h
Eastern kingbird'® Tyrannus tyrannus
American crow (a) Corvus brachyrynchos
Fish crow (a) Corvus cssifragus
Marsh wren® Cistothorus palustris
American robin™ Turdus migratorius
Gray catbird™ Oumetalla carolinensis
Northem mockingbird™ Mimus polyglottis
Brown thrasher™ Toxastoma rufum
European staring*® Stumus wuigaris
Yeliow warbler(*™ Dendroica petechia
Common yellowthroat™ Geothyipis trichas
Northem cardinat'*® Cardinal cardinalis
Indigo bunting™ Passerelia cyanea
Field sparrow™ Spizelia pusilla
Song sparrow'™ Melospiza meiodia
Swamp sparrow™ Melospiz georgiania
White-throated sparrow'® Zonotrichia albicollis
Red-winged balckbird™® Agelaius phoeniceus
Common grackel'™ Quiscalus quiscuia
house finch™ Carpodacus mexicanus
American goidfinch™™ Carduelis tristis
8. Mammais
Least shrew Cryptotis parval
Eastern conntail Sylivilagus floridanus
White-footed mouse Peromyscus leucopus Pren 2
Meadow vole Mircotus pennsytvanicus I
Muskrat Ondatra zivethicus |

3
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Table 2-1  Continued
——
Common Name Latin Name
Norway rat Rattus norvegicus
House mouse Mus muscuius
Feral cat Felis domesticus
Red fox Vuipes vulpes
Raccoon Procycon iotor
Domaestic dog Canis familiaris
Stripe skunk Mephitis mephitis
White-tailed deer Odocoileus virginianus
“ = Observed

® » Evidence of breeding

3
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Table 2-2. Rare, threatened species identified in the vicin

of the Kin-Buc site.

Common Name

Fish:

Atiantic sturgeon Acipenser oxyrhynchus T X

Shortnose sturgeon Acipenser brevirestrum E _E_ X

Reptiles: )

Bog turtie Clemmys muhienbergii _E X

Birds: 4

American bittern Botaurus lentiginosus T X

Baid eagle ,.Hclmotus.’u‘ ET E X

Great blue heron Ardea herodias T X X

Hensiow's sparrow Ammondramus E X
henslowii

Little biue heron Florida caeruies T(®) X

Northern harrier Circus cyaneus _E X| XX

Osprev Pandion halistus T X

Peregrine Faicon Falco peregrinus E E X

Savannah sparrow Passrecuius T X
sandwichensis

Shont-sared owi Asio flammeus E X

Upland sandpiper Bartramia longicauda E X

Yellow-crowned night heron Nyctanassa violaceus T X] X

Vascuiar Plants:

Nuttail's mudwort Micranthemum PE E X | X
micranthemoides

Sea-beach knotweed Poygonum glaucum E X

Small skulicap Scuteliana leonardil E X

L_Stiff goidenrod Solidago rigida E X

Swam-pink Helonias bullats T E X i

Variable bunchfiower Melanthium birginicum E x| 1

Whoried water-milfoil W E X ﬂ

‘E = WT-WMT@)-W&WMWMWTES
8bsmodonoud]mun<ln-mcmoby'rsss1m.

Rare, threatened and endangered species hng one mile of Kin-Buc.

New Jorsey Natural Heritage Data Base search initiated by Versar {1990).

Rars, threatened and endangered 38 oceum in Middiesex County, NJ.

New Jersey Natural Heritage Data search initiated by FWS (1989).
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2.2.1 Pathways tor Exposure of Aquatic Biota o~

"3,

Aguatic biota may be exposed to chemical contaminants at the Kin-Buc li site through the
water column (via respiration for fish and invertebrates), by contact and incidental ingestion of
sediments. and through the food web. Hydrophobic chemicals such as PCBs released to surface
waters tend to partition from the water column into sediments (Eisler 1986a). Sediments can
serve both as a sink and a source for hydrophobic chemicals (Jennett et al. 1980). Processes
such as storm events, sedimentation, and foraging and burrowing movements of aquatic biota
influence the transfer of chemicals between the water column and sediments. Aquatic organisms
can also accumulate contaminants such as PCBs through the food chain (Thomann 1981).

Relevant environmental fate processes for the chemicals of potential concem in biota are
provided in Section 2.0 of the Human Heaith Assessment portion of this RA.

2.2.2 Pathways for Exposure of Wetland Species

Plants may be exposed to contaminants in air, soil, or water. Because phytotoxicity data
generally link soil concentrations with effects, the focus of the hazard assessment for plants will
be on exposure to contaminants in marsh sediments.

Birds that inhabit the marsh areas may be exposed to contaminants through the drinking
of surface water, contact and incidental ingestion of sediments, and through the diet. Two
potential pathways for contamination will be evaluated based on the species observed in the
marsh. The red-tailed hawk (Buteo jamaicensis) has been observed in the marsh area and is
known to feed on small rodents such as mice and rats which are also present in the marsh. The
great blue heron (Ardea herodias) has also been observed on the banks of the Raritan River and
has been observed to feed on fiddler crabs in a nearby marsh (Wehran 1990).

in birds, dietary exposures appear to be a major route for the uptake of PCBs, and several
heavy metals (Eisler 1986a, 1987a, 1988a). Exposures of the heron and hawk will be estimated
for the chemicals of potential concem that have been measured in their prey: PCBs, cadmium,
chromium, and lead. For these chemicals, dietary and drinking water exposures will be added.
There is insufficient information to estimate contaminant exposure through incidental ingestion of
sediment. The assessment is restricted to these chemicals because prey concentrations would
need to be modeled from sediment or surface water concentrations for the other chemicals of
concern. Because bioconcentration factors vary considerably among species and because the
relationships between sediment and biota concentrations are also variable, these estimates
cannot be made with any confidence.
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Estimates of exposure will be made for each area where concentrations were measured in
prey species. For the heron, exposures will be estimated at tidal Edmonds Creek, Martins Creek,
and Mill Brook. For the hawk, exposures will be estimated at tidal Edmonds Creek. Exposure
through drinking water will be estimated onty at tidal Edmonds Creek because no samples were
collected from Martins Creek or Mill Brook.

Both an average and a maximum exposure will be estimated. For the average exposure,
estimates of the geometric mgean surtace water or diet concentration will be used. For the
estimation of maximum exposure, the maximum concentrations will be used. Where data permit,
the average and maximum pefcentage of the year spent feeding on-site will be used for the
average exposure and maximum exposure estimates, respectively.

Drinking and feeding rates for the hawk and heron will be estimated using equations
developed by the Wisconsin Department ot Natural Resources (1989), which relate these rates
to body weight. For both birds, information on the amount of time likely to be spent feeding on
the site was gathered through the literature and from personal communications with local experts.
Year-round populations of red-¢ailed hawks have been observed at nearby landfills (R. Kane, New
Jersey Audubon Society, parsonal communication). According to R. Kane, these hawks
frequently feed exclusively in a single landfill because of the abundant rodent population. Thus,
for the hawk, it was assumed that the birds would spend 100 percent of the year feeding. Onsite
PCB concentrations measured in liver tissues of rats, will be used in estimating exposures to the
hawk. Metal concentrations in rat kidneys will also be used. It is recognized that these
concentrations may only approximate whole body concentrations, which were not measured at
the site. Uncertainties associated with this approximation are addressed in Section 5.0.

Herons feeding onsite tend to travel from nest sites in the Great Swamp (NJ), Staten
Isiand, (NY), or East River (NY) (R. Kane, personal communication). Thus, it is likely that many
herons shouid feed at a number of marshes rather than exclusively at tidal Edmonds Creek. PCB
concentrations in fiddler crabs were determined in two manners. Wehran (1990) reported whole
body residues, whereas Adams et al. (1990) measured one sampie for residues with the carapace
removed. Separate estimates of chemical dosages will be computed using Wehran (1990) whole
body and Adams et al. (1990) carapace-free data. However, it is difficuit to estimate a
percentage of the time herons would feed at any one location. Therefore, to be conservative, for
the purposes of this assessment, it was assumed that herons wouid feed exciusively at the site.

Recher and Recher (1980) reported that the diet of New Jersey Great Blue Herons
consisted of 91.9 percent fish, 6.3 percent crustaceans, and 1.8 percent "other”. Based on these
data, diet in tidal Edmonds Creek is presumed to be S0 percent mummichog and 10 percent
fiddier crab for the purposes of estimating exposure.
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Both year-round (12 month) and migratory (6-month) residents exists in the area (R. Kane,
personal communication). It was therefore assumed that an average heron would spend 9
months feeding onsite and a maximally exposed heron would spend 12 months feeding onsite.

The parameters used to model bird exposures and the chemical dosages are summarized
in Tables 2-3 and 2-4. The uncertainties of these model assumptions are discussed in
Section 5.0.

Mammals may be exposed to contaminants through drinking of surface water, contact and
incidental ingestion of sediments, and through the diet. Although risks from ingestion of surtace
water can be estimated. there are insufficient gata to estimate exposure through the other routes.
The diet of mice and rats is largely vegetation; no samples of marsh plants were analyzed for
contaminants. Therefore, since these species are residing in the marsh, it will be assumed that
contaminant exposure is through a combination of these routes. in view of the uncertainties
involved, rather than attempting to model mammalian exposure, risk assessment will be
performed by comparing body burdens in Kin-Buc species with levels associated with effects in
studies found in the literature.

rooz 5, o gy
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A. Great Blue Heron

Forbush (1925)

Body wit. 3.0 kg

Feeding rate 0.119 kg/day Estimated, equation from Wisconsin DNR (1990)
Drinking rate 0.123 L/day Eslimated, equation from Wisconsin DNR (1990)
Diet 90% mummichog; 10% fiddler crab Recher and Recher (1980)

Number of months on-site

9 (average); 12 (maximum)

Average of year-round (12 month) and migrant (6-
month) populations {R. Kane, personal communication)

Fraction teeding performed
on-site

1.0

Conservalive assumptlion

Use 90% fish + 10% crab as diet

Site areas Tidal Edmonds Creek
Marlins Creek 100% fish diet (no crab body burden dala;
Mill Brook 100% fish diet {no crab body burden data
Dietary Exposure
Equg%n (onoummﬂ':‘o.tomp-bl!.:nﬁla':—'!'n.ommdmm;
3.0 kg body wi.
Drinking Water Equation

Mmlnmw!?xmxt.wbndmmh)

dey

3.0 kg body weight
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r'Table 2-3 . (Continued)

B. Red-talled Hawk
Parameler | Value Comments/Reference
Body Wi, T 1.1 kg Clark (1987)
Feeding rate 0.062 kg/day Wisconsin DNR (1989)
Drinking rate 0.063 L/iday Wisconsin DNR (1989)
Diet 100% rat A. Kane (personal communicalion)
Number of months on-site 12 R. Kane (personal communication)
Fraction of feeding on-sie 1.0 R. Kane (personal communication)
ity Exposuto Equaton o) ™0 0062 kg
. g doy
° 1.1 kg body weight
Drinking Waler Equation L
[surface waler] ‘l'Lﬂ x 0063 oo

1.1 kg. body weight
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Table 2-4. Estimated chemical dosages for birds exposed to PCBs cadmium, chromium, and lead.
' ] A. Great Blue Heron (mgn(glday!
Tidal Edmonds Martins Creek I Mili Brook
Chemical I Diet Drinking Total Diet Drinking Total | Diet Drinking Total
Water Exposure Water Exposure Water
Average Exposure )
PCBs*™ ' 8.206%; o 8.20E*; 3.10E? o 3.10E? 4.10E"* o 4.10E?
1.21€" 1.21€"’
Cadmium o™ o 0 o™ o 0 I §.36E ™ o 5.36E?
Chromium 2.85E? 1.91E ™ 2.87¢? 1.49€° o 1.49€° 1.46E? o' 1.46E?
Lead o™ 421E* 499E* 1.73? o 1.73E? Luze"" o™ 1.72E™
i -
U( Maximum Exposure _
PCBs 1.55€™ o 1.55€E™" 4.76E*? o™ 4.76E* r 5S1E? o $.51E?
202€ Y 202¢
Cadmium o™ o 0 o~ o™ 0 7.14€° o 7.14E?
Chromium 8.73t* 2.54€" 8.75€? 3.77€? o™ 3.77€? 2.94E* o™ 2.94E7
I Lead o™ 1.56E* 1.56E* h 2.30E* o™ 2.30E? 2.30€? o' 2.90E?
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Table 2-4. (Continued)

8. M-ulod Hawk (mg/kg/day)

I Tidal Edmonds l Manlins Creek Mill Brook
Chemical Diet Drinking Total Diet Drinking Total Diet Drinking Tolal
Water Exposures Water Exposure Waler
Average Exposure
PCBs I 1.30E* o 1.30E? I
|c-mmm 5.64€° o 5.64E° I
Clwomium 1.58€* 3.55E* 1.94E*
Lead 8.45E* 8.02€* 8.54E7
Maximum Exposiwre
PCBs 2.08E° o™ 2.08E* I I
Cadmium 6.20E°? o 6.20E° I
Chromivm 1.926°* 3.55€ 1.96E" .
Lead 1.13¢" 2.18E* 1.13E"

™ Not detecied in suriace water.

™ Not detecied in fish Ussue.

™ Based on singls measured concentration in fish.

* Based on single, measwed concentration in waler.

* First value is based on Wehran {1990) dala for whole fiddier crabs; second value is based on Adams et al. (1990) dala jor liddier crabs withoul carapace.
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3.0 TOXICITY ASSESSMENT

3.1 Methods for Assessing Toxicity and Risks of Contaminants to Aguatic
Species

3.1.1 Surface Water Exposure

Potential risks to aquatic life are assessed by comparing the measured surface water
concentrations with the EPA (1980, 1986) Ambient Water Quality Criteria (AWQC), which were
developed to protect 95 percent of all aquatic species. Geometric mean surface water
concentrations are compared with chronic (4-day average) AWQC, and maximum surtace water
concentrations are compared with acute (1-hour maximum) AWQC. For the contaminants for
which no AWQC exist, concentrations are compared with measured or estimated chronic toxicity
values (preferably lowest observed effect levels (LOELs) or no observed effect levels (NOELs))
obtained from the literature. Chemicals at concentrations that equal or exceed the LOELs, or
exceed the NOELs, may pose an increased risk to the aquatic lite of the area.

For several of the chemicals of potential concern in surface water, chronic toxicity data
such as NOELs or LOELs, were unavailable. Inthese cases, fish acute toxicity data (LC,s) were
located and included in the report to provide the reader with some indication of the chemical's
toxicity. It is recognized that LC,.s are measures of toxicity whereas AWQC are protective
concentrations. However, LC,.s were listed because values associated with less mortality (such
as LC.,s) are rarely calculated.

Various water quality parameters must be known in order to apply the correct AWQC
value. Although no measurements of salinity were made for the R, salinity was reported to vary
from O to 7.5 parts per thousand in samples collected from the Raritan River about 3 river miles
downstream of the site (Schmid and Company 1987). Because this is an estuarine area, the
lower of the freshwater and marine AWQC was selected for assessing risk (as recommended by
T. Purcell, U.S. EPA, Water Quality Standards Branch, personal communication). - Hardness
varied from 40 to 1,000 mg CaCOy! at this location with a geometric mean of 120 mg CaCO
(Schmid and Company 1987). Therefore, for the metals with hardness-based freshwater criteria,
a vaiue of 100 mg CaCO,/1 was used. Schmid and Company (1987) reported that pH varied from
2.72 to 8.15 with a median value of 5.6-5.7. For calculating ammonia criteria, a pH of 6.5 (the
lowest value for which criteria exist) and a temperature of 20°C (representative of spring and fall
temperatures) was used. '
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3.1.2 Sediment Exposure

Toxicity of sediment contaminants are assessed by compariing geometric mean
concentrations with recommended criteria or guidance values. EPA (1988) interim SQC are
available for six PAHs and one PCB present at the site. Following EPA (1988) procedures,
criteria are caiculated for each area of the site by multiplying the geometric mean total organic
carbon concentration measured at locations in the area by the criteria value. EPA interim SQC
are presented as a mean and a 95 percent confidence interval. As recommended by EPA, the
lower value of the 95 percent confidence interval for the criteria was used to represent the limiting
concentration which, with 97.5 percent certainty, will result in protection from chronic effects.
Geometric mean rather than maximum sediment concentrations are compar'ed because the SQC
are analogous to chronic AWQC. Maximum concentrations are evaluated iin the assessment as
providing evidence of “hot spots® and therefore, provide valuable data on the pattem of
contamination.

EPA has not issued SQC for the following chemicals of concern: antimony, arsenic,
cadmium, copper, lead, mercury, nickel, silver, zinc, total PAHs, and total PCBs. Long and
Morgan (1990) summarized available field and laboratory studies on the toxicity of chemicals in
sediments. By listing the measured sediment concentrations in ascending order along with the
observed effects, they calculated an ER-L and an ER-M (Effect Range-Median). The ER-L is the
10th percentile concentration and is used as an estimate of the concentration above which
adverse effects may begin. The ER-M is the 50th percentile and is used as; the concentration at
which effects were frequently observed. In this report, both the ER-L and the ER-M
concentrations are used as guidance values for assessing toxic effects on benthic species.

Uncertainty in the use of sediment guidance values is discussed in Section 5.0.

3.1.3 Evaluation of The Significance of Body Burdens of Chemicals of
Potential Concern

A small body of literature exists in which both body burdens zind toxic effects are
described in fish and macrocrustaceans. For each of the chemicals of concem in biota, these
data will be obtained. Toxicity will be assessed by comparing body burclens associated with
adverse effects (Table 3-1) with geometric mean and maximum concentrations measured in tish
and crabs at Kin-Buc |l.

200 J8A
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F Table 3-1 . Concentrations of PCBs,

cadmium, chromium, and lead associated with toxic effects in fish and1
mammals A
A. Fish
Chemical Concentiration Specles _ Eftects Relerence
A ich; od Ia Br
PCBs 2.7 mg'kg (eggs) :tm m, mykiss) m o:n increas. rvae Jm and Braughn
0.12 mg/hg (ovaries) Balic flounder ( Association with population declines Von Westernhagen et
(Platichthys flesus) al. (1981)
0.2 mg/hg (ovaries) ?s‘;:z:hmlm) Decreased reproduciive success Spies et al. (1985)
8 Chinook salmon Death and Noveck
(:;“;nm (whole body) ( 8 m
tshawytsch)
g Atantic salmon (Saimo 50% t al.
17.0 mg/kg (eggs) i) ( mortality Cvoro) .
15 mg/hg (adult, whole Minnow {Phoxinus Excess fry mortality from premature Bengtsson (1980)
'Y body) _phoxinus) hatching of eggs
o 1.8 mo/kg (acult, whole | Minnow (Phoxinus No effect on reproduction Bengtason (1960)
bady) phoxinus) :
A Fundulus “Lile #w Elsler (1985a)
Cadmium 5.0 mg/kg {whole body) m | eatening”
. ol.
< 1 mo/kg® (testes) Brook wout (Salvelinus Testicular necrosis JWM
Chromium NA
Lead 17 Anabas | Reduced reproduction Tulasl ot of. (1989)
mo/kg (ovary) Climbing perch (.
B. Mammals
Chemicat Concentration Specles EHlects
PCBs 2.3 mg/kg (whole body) | Whie-footed mouse Elovated Iver ; decreased Batty ot of. (1990)
; Tesults
{Peromyscus leucospus) ::ﬁfdh" “J:mu:b I .
24.8 mg/hg (adipose) Mink (AMustela vison) Reproductive fallure mud.
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Chemical Concentration Species Effects Relerence
Cadmium 17 renal Rabbit essed hnction 1981
mg . (O;yclolagus Depr kidney Nomiyama ( )
I Chromium No etiecis in clwonic orad ATSDR (1989¢)
exposwre studies
Lead 10 mgig Raccoons (Procyon Brain lesions characleristic of Diters and Nielsen
I > lotor) { lead poisonng . (19‘!/‘;)

NA No studies found relaling whols body or organ levels with loxicity ellects.
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3.2 Methods for Assessing Toxicity To Wetland Species
3.2.1 Birds and Mammals

Although EPA has not issued criteria for the protection of wildlife from chemicals in surface
water, the State of Wisconsin recently issued wild and domestic animal criteria (WDAC)
(Wisconsin Department of Natural Resources (DNR) 1989). These values are expressed as
surface water concentrations and are designed to protect wildlife species from adverse effects
resulting from drinking of surface waters and from ingestion of aquatic organisms taken from
surface waters. For the chemicais of concern in surface waters, values are available for mercury
(0.002 pug/1), DDT (0.00015 ug/) and PCBs (0.003 ug/l). Geometric mean and maximum surface
water concentrations of these three chemicals will be compared with Wisconsin WDAC.

For the purposes of this assessment, toxicity reference values (TRVs), listed in Table 3-2,
will be derived to assess the risks of exposures of birds to PCBs, cadmium, chromium, and lead
at the site. TRVs will be derived for each chemical by locating appropriate laboratory studies and
applying safety factors. The guidance provided by Wisconsin DNR (1990) for developing toxicity
values to protect wildlife wil! be followed. When available, long-term studies which reported a no
observed effect level (NOEL) will be used as a basis for TRVs. Wisconsin DNR applied safety
factors to toxicity values to account for ditferences in species sensitivity, to extrapolate from short-
term studies to chronic studies, and to extrapolate from LOELs to NOELs. For chemicals in which
many bird species have been tested, the lowest NOEL will be used as a TRV without dividing by
a safety factor. In cases where few data exist, Wisconsin DNR recommended that a NOEL may
be divided by a factor of 1-100 to account for differences in species sensitivity. For studies in
which a LOEL rather than NOEL was identified, a TRV can be estimated by dividing the lowest
LOEL by a safety factor of 1-10 depending on the severity of the observed effects.

For the mammals, the lack of data for contaminants in diet organisms precludes the use
of this approach. Therefore, effects in the mammalian species will be evaluated by comparing
body burdens associated with toxic effects in [aboratory studies (Table 3-1) with geometric mean
and maximum tissue concentrations measured in mammals at Kin-Buc Il. -

3.2.2 Plants
The toxicity of chemicals of potential concermn will be evaluated by comparing soil or
sediment concentrations reported to be phytotoxic (Tabie 3-2) with geometric mean concen-

trations in Kin-Buc Il sediments. 1t is recognized that use of soil data to estimate sediment
exposure is subject to considerable uncertainty (see Section 5.0).
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Table 3-2. Toxicity Reference Values (TRVs) for birds and
plants®
e - —————
A. Birds
Chemical TRV (mg/kg/day wet wt) |

PCBs 0.375 |
Cadmium 0.05

Chromium 0.125

Lead 0.312

B. Plants

Chemical TRV (mg/kg/dry wt)

PCBs 26

PAHSs NA

Antimony 5

Arsenic 15

Cadmium 25

Chromium 64

Copper 60

Lead 46

Mercury 8

Nickel 100

Silver 2

Zinc o 260

* = Derivations of TRVs are described in Section 3.0
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3.3 Yoxicity Profiles For Key Chemicals of Potential Concern

For the chemicals of concern in biota, toxicity profiles describe: (1) effects on aguatic life
from water and sediment exposure; (2) etfects on marsh plants from sediment exposures; and
(3) toxicity to wildlife species. For the chemicals of concern in sediments, toxicity profiles
describe effects on aguatic life from water and sediment exposure and eftects on marsh plants
from sediment exposure. For the chemicals of concern in surtace water, AWQC and other toxicity
data are listed in Table 1-3.

3.3.1 Chemicals of Concern in Biota
Polychlorinated Biphenyls (PCBs) ST s

Uses of polychiorinated biphenyls (PCBs) included applications as heat transfer agents,
lubricants. dielectric agents. flame retardants, plasticizers, and waterproofing agents (Eisler
1986a). Although uses were severely restricted in the mid-1970s, PCBs continue to be
contaminants of concern due to their giobal distribution, persistence, tendency to bioaccumulate,
and toxic effects. Reviews of the environmental toxicity of PCBs inciude those prepared by EPA
(1980), Eisler (1986a), Field and Dexter (1988), and ATSDR (1989a).

In general, the acute toxicity of PCBs to aquatic organisms increases as the degree of
chiorination decreases (Eisler 1986a). However, the more chiorinated PCBs tend to
bioaccumulate to a greater extent than the less chlorinated PCBs (Shaw and Connell 1982).
Sublethal eftects in fish include decreased growth, skeletal abnormalities, anemia, and
interferences with osmoregulation. Reproductive effects include decreased egg hatchability,
increased frequency of larval deformities, poor larval survival, and total reproductive failure. PCBs
cause induction of mixed function oxygenase (MFO) enzymes which may be related to
reproductive function (Field and Dexter 1988). MFO induction has been used as a biological
marker for PCB exposure.

EPA (1980) established acute and chronic average criteria of 2.0 and 0.014 ugA total
PCBs in freshwater. For saltwater, the acute and chronic criteria are 10 and 0.03 pgA,
respectively.

PCBs tend to partition into sediments where they may cause adverse effects on benthic
species and other aquatic organisms. EPA (1988) has proposed interim SQC for Aroclor 1254
in freshwater and saltwater sediments. At a total organic carbon concentration of one percent,

the lower 95 percent confidence value is 0.195 mg/kg for freshwater and 0.418 mg/kg for
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saftwater. Long and Morgan (1990) listed 0.050 mg/kg as an ER-L vaiue and 0.400 mg/kg as an
ER-M value for total PCBs. All sediment values in this assessment are as dry weight.

There is also concern that PCBs in sediments can be bioaccumulated by fish and other
organisms in the water column through partitioning from sediment into water, ingestion ot
sediments while feeding, and through the food web. These processes have been verified in
laboratory, field, and model ecosystem studies (Larsson 1986; Seelye et al. 1982; Rice and
White 1987, Rubinstein et al. 1984). Field and Dexter (1988) summarized studies in which
fish/sediment ratios ranged from 0.4 to 20. The authors concluded that a tissue/sediment
bioaccumutation factor of one is more likely to underestimate than to overestimate concentrations
in resident biota.

Fiddler crabs (Uca pugilator and Uca minax) accumulated PCBs from sediments in
laboratory studies by Clark et al. (1986). Crabs were exposed to PCB contaminated mud
(1.0 mg/kg dry wt.) and a PCB contaminated mud-sand mixture (0.37-0.55 mg/kg dry wt.) for 28-
42 days. Bioaccumulation factors {wet wt. tissue(including carapace)/dry wt. sediment] ranged
from 0.19 to 1.07. Clark et al. (1986) concluded that sediments can serve as a PCB source for
fiddler crabs. although uptake is considerably less than that from water. PCB accumulation from
sediments is strongly affected by the organic carbon content of the sediments. Rubinstein et al.
(1983) reported tissue/sediment ratios for sandworms (Nereis virens) were 0.1S in a highly
organic sediment and 1.59 in a low organic sediment.

As summarized by Eisler (1986a), PCB exposure in birds has been associated with
biochemical, histopathological, and behavioral abnormalities. In field studies, PCB concentrations
were inversely related to eggshel thickness but these effects may be due to other
organochiorines such as DDT and dieldrin. No effects on survival or reproduction were observed
in screech owls (Otus asio) fed at a dietary level of 3 ppm Aroclor 1248 over two breeding
seasons (McLane and Hughes 1980). This corresponds to a dose of 0.375 mg/kg/day based on
a dietary conversion factor of 0.125 mg/kg body weight per ppm food, which was developed for
birds of similar size (USDA 1984). This value is used as a TRV in this assessment.

Whereas no feeding tests with PCBs and great blue herons (Ardea herodias) were found,
several studies have shown that herons are sensitive to PCB exposure. Hoffman et al. (1986)
found a negative correlation between the growth of embryonic black-crowned night heron
(Nycticorax nycticorax) and PCB levels in eggs collected from the same nest. PCB
concentrations ranged from 0.8-52.0 mg/kg (geometric mean: 4.1 mg/kg). Although DDE was
also reported in the eggs, there was no correlation between DDE levels and embryonic weight.
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PCBs can affect wild mammals by causing mortality, behavioral changes, or interfering
with reproduction. In his literature review, Eisler (1886a) stated that mink are especially sensitive
to PCBs. with a dietary level of 0.64 ppm producing reproductive failure and a level of 1.0 ppm
causing mortality. Hornshaw et al. (1983) fed mink PCB-contaminated fish and monitored
reproductive effects and tissue residues. Mink fed a diet containing 1.5 ppm PCBs did not give
birth to any live kits. The mean PCB concentration in adipose tissues was 24.8 mg/kg. In minks
fed at 0.48 ppm. there were no effects on reproduction. Mean adipose tissue PCB concentration
was 6.0 mg/kg. All tissue concentrations in this assessment are as wet weight unless stated
otherwise.

While no studies were found on the muskrat, house mouse, or Norway rat, several
multigenerational studies have been reported on the white-footed mouse (Peromyscus leucospus).
Linzey (1987, 1988) reported that chronic exposure to a dietary level of 10 ppm resulted in
decreased growth of young, longer intervais between births, and smaller litter sizes at birth and
weaning. In a field study, white-footed mice exposed to PCBs, cadmium, copper, and zinc had
significantly elevated relative liver, kidney, spleen, ang adrenal weights (Batty et al. 1990). PCB
body burdens averaged 2.3 mg/kg and were correlated with relative elevated liver weights. The
authors noted an absence of young during the breeding season and concluded that decreased
reproduction was attributabie to exposure to PCB and/or cadmium. According to the authors, the
eftect on liver weights was most likely attributabie to PCBs, since, in a,grevnous teeding study with
rats, cadmium exposure did not affect liver weights.

PCBs are not very toxic to terrestrial plants. probably because of their strong sorption to
soils. A soil PCB concentration of 100 mgrkg resulted in a 27 percent reduction in growth in
soybean plants (Weber and Mrozek 1879). Significant reduction in growth was also observed in
corn at 100 mg/kg PCBs (Strek et al. 1979, as cited in EPA 1985a). Strek et al. (1981, as cited
in EPA 1885a) reported that reduction in growth was not, however, significant for soybeans and
beets at 100 mg/kg PCBs. Fries and Marrow (1981, as cited in EPA 1985a) observed no
significant effects on soybean growth at 2 to 3 mg/kg PCBs. Ostrich ferns growing on sediments
with PCB residues of 26 mg/kg (mostly Aroclor 1254) showed five-fold increase in somatic
mutations as compared to ostrich fems from control areas (Klekowski 1982 as cited in Eisler
1986a). Other plants in the contaminated area were not genetically damaged. Based on the
above discussion, a TRV of 26 mg/kg was used in this assessment.

Plant uptake of PCBs was reviewed by Pal et al. (1980). They cited the study of Walsh

et al. (1974) who grew red mangrove seedlings on soil containing 0.03-6.0 mg/kg Aroclor 122.

An uptake factor (plant concentration/soil concentration [both using dry weight]) of 0.25 was
calculated at the highest concentration. At soil concentrations beiow 0.3 mg/kg, PCBs were not
detected in plant tissues.
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Cadmium

EPA (1985b) and Eisler (1985) reviewed the aquatic toxicity of cadmium. Cadmium
toxicity in freshwater decreases with increasing water hardness. EPA (1985b) established
freshwater acute and chronic criteria ot 3.9 ugA and 1.1 g/, respectively at a hardness of
100 mg CaCOl. EPA (1985b) marine acute and chronic criteria are 43 pgA and 9.3 ug/,
respectively.

Bioconcentration factors for cadmium range from 3 for brook trout muscie (Benoit et al.
1976) to 12,400 for whole body residues in mosquito fish (Giesy et al 1977). Cadmium is
preferentially accumulated in the liver, thus reducing concentrations in the muscle. Accumulated
cadmium is slowly depurated by freshwater fish (Benoit et al. 1976, Kumada et al. 1980; as cited
in EPA 1985b). Kumada et al (1980) found faster depuration of cadmium that was consumed in
the diet versus that taken from the water column. In fish, metal-binding proteins
(metallothioneins) provide some protection against cell injury.

Eisler (1985) reported that whole body residues equal to or greater than 5 mg/kg were
associated with increased mortality. These data are from Eisler's earlier studies with
mummichogs. Sangaiang and Freeman (1979) reported that, after a chronic laboratory exposure,
two brook trout with cadmium concentrations of “less than one” mg/kg in the testes showed
~ histopathologic lesions in the organ.

There are considerable data on the toxicity of cadmium in sediments to aquatic biota.
Long ang Morgan (1990) summarized the resuits of 10-day spiked-sediment bioassays with the
marine amphipod (Rhepoxynius abronius). LC,, ranged from 1.0 to 25.9 mg/kg. Based on
laboratory and field studies, an ER-L of 5.0 mg/kg and an ER-M of 9.0 mg/kg were proposed.

Rubinstein et al. (1983) found that sandworms (Nereis virens), hard clams (Mercenaria
mercenaria), or grass shrimp (Palaemonetes pugio) did not accumulate cadmium after 100 days
exposure to contaminated sediments. They attributed the lack of uptake to the binding of
cadmium to organics and the formation of metal sulfides. DiToro et al. (1990) found that the
bioavailability and toxicity of cadmium in sediments varied inversely with the amount of acid
volatile sulfides, which are thought to bind with metals in sediments.

The effects of cadmium on birds and terrestrial wildiife were reviewed by Eisler (1985).
Behavioral changes were observed in young black ducks (Anas rubripes) produced from parents
fed 4 ppm dietary cadmium for approximately 4 months before egg laying (Heinz and Haseltine
1983). A bird TRV of 0.05 mg/kg/day was derived based on this study. A dietary conversion
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factor of 0.125 mg/kg body weight per ppm food (ingestion rate/body weight; based on USDA
(1984) and safety factor of 10 {for a LOEL) were used.

A more recent study by Bache et al. (1986) supports the use of this value. In a four
generation feeding study with Japanese quail (Coturnix coturnix) fed oats containing 0.55 ppm
cadmium, there were increases in cadmium concentrations in the livers and kidneys. No effects
were observed on egg production or hatchability or on blood chemistry. This corresponds to a
no adverse effect dosage of 0.069 mg/kg/day (derived by muitiplying by a dietary conversion
factor of 0.125 mg/kg body wt. per ppm (USDA 1984).

Mammals have no effective mechanism for the elimination of ingested cadmium. With
time it tends to accumulated in the liver and kidnéy. However, increased syntheses of
metallothioneins (metal-binding proteins) occurs with exposure (ATSDR 1989b).

Studies with humans and laboratory animals have shown that depressed kidney function
occurs at renal cortex tissue levels of about 100-300 mg/kg (reviewed by ATSDR 1988b). A
study by Nomiyama (1981) was cited in which depressed reabsorption of enzymes occurred in
rabbits with renal cortex cadmium concentrations of 117 mg/kg. Tohyama et al. (1987) reported
that. in rats, kidney cadmium tissue concentrations in the 100-200 mg/kg range were associated
with adverse effects on kidney function. A value of 100 mg/kg is used in this assessment to

compare the measured concentrations in Kin Buc marnmais with critical concentrations for kidney
toxicity.

Traynor and Knezek (1973) reported that com grown on cadmium-enriched soils readily
absorbed and transiocated the element. They also found growth reduction in com when 281
mg/kg cadmium was added to the soil resulting in plant concentrations of 131 mg/kg (ash weight
basis). Cadmium has been found to concentrate in plants as high as ten times the soil
concentrations {Chaney and Homick 1977, as cited in Kabata-Pendias and Pendias. 1984).
Haghiri (1973) reported that a cadmium soil concentration of 2.5 mg/kg produced a 21 percent
reduction in wheat yield and a 40 percent reduction in lettuce yield. This value is used as a TRV
in this assessment.

Chromium
Chromium exists in trivalent and hexavalent states. For freshwater aquatic organisms,
" hexavalent chromium is more toxic than trivalent chromium. EPA (1985¢) established freshwater

acute and chronic criteria for trivalent chromium of 1700 and 210 ug/1 at a hardness of 100mg
CaCO,1. For hexavalent chromium, freshwater acute and chronic criteria are 16 and 11 ug/,
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respectively. Marine acute and chronic criteria for hexavalent chromium are 1100 and 50 pg/.
No marine criteria have been pubtished for trivalent chromium.

EPA (1985¢) reported whole-body bioconcentration factors of less than three for rainbow
trout. However, Buhler et al. (1977) reported whole-body bioconcentration factors of 18 to 116
for rainbow trout. Removal of fish to control water resulted in a rapid depletion from muscle and
a slower loss from the kidney, liver, gill, gall bladder, and bile.

Long and Morgan (1990) reviewed the literature on the effects of chromium in sediments
on aquatic biota. No laboratory spiked sediment studies were found. A number of field studies
report biological effects as well as chromium concentrations and there “co-occurrence” studies
were used to estimate an ER-L of 80 mg/kg and an ER-M of 145 mg/kg. The lowest chromium
concentration associated with toxic effects used to estimate the ER-L and ER-M was the
observation of decreased richness of benthic species in Massachusetts by occuming at 60.9
mg/kg.

Seelye et al. (1982) exposed yellow perch to (Perca flavescsus) to contaminated Great
lakes sediments which contained chromium levels of 33-38 mg/kg dry weight for 10 days.
Chromium concentrations were similar in fish exposed to sediments vs. fish exposed only to
water.

Eisler (1986b) cited a study by Haseltine et al. (in preparation) in which growth and
survival of ducklings was reduced in a two-generation feeding study in which black ducks (Anas
rubripes) were feg a dietary level of 10 ppm. A bird TRV of 0.125 mg/kg/day was derived based
on this study. A safety factor of 10 was applied to adjust the LOEL to a NOEL and a dietary
conversion tactor ot 0.125 mg/kg body weight per ppm food (USDA 1984) was used.

Chromium toxicity to humans and laboratory animals was reviewed by ATSDR (1989¢).
In Eisler's (1986b) review, no studies of chromium effects on wild mammals were reported.
Although acutely lethal doses can be received from oral exposure, chronic oral studies in rats,
mice and dogs have not identified adverse effects. Thus, aithough chromium appears to be
accumulated in mammalian tissues (ATSDR 1989c¢), no concentration associated with toxic effects
has been identified.

The chromium content of plants is controlied mainly by the amount of soluble chromium
in the soils. Chromium (V1) is the most soluble and available form to plants, but it is also the
most unstable form under normal soil conditions. Usually chromium distribution in plants resuits
in the highest concentrations in the roots, then the leaves and stems and the lowest
concentrations in the grain (Kabata-Pendias and Pendias 1984). Typical symptoms of chromium
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phytotoxicity are wilting of plant tops, root injury, chlorosis: in young leéves. brownish-red leaves
and chiorotic bands on cereals (Kabata-Pendias and Penidias 1983).

Turner and Rust (1971) reported that the addition of potassium dichromate to soil at a rate
of 10 mg/kg soil resulted in severe wilting in soybeans. Plants receiving chromium at 30 and 60
mg/kg were killed. Since the average chromium content of U.S. soils is reported to be 54 mg/kg
(Kabata-Pendias and Pendias 1984), a TRV of 64 mg/kg) is estimated by adding the 10 mg/kg
application rate to the mean background concentration.

Lead

In freshwater, lead toxicity decreases with increasing water hardness. EPA (1985d) has
established acute and chronic freshwater criteria of 82 arid 3.2 ug/l, respectively, at a hardness
of 100 mg CaCO,1. The maximum acceptable toxicarit concentration (MATC) from chronic
studies with the rainbow trout (Oncorhynhus mykiss) was 19 ug/l at a water hardness of 128
mg/kg CaCO, (Davies et al. 1976). Bioconcentration factoirs have ranged from 42 in fish to 1700
in snails (EPA, 1985d).

Lead concentrations in the brain and ovary of a fre shwater fish from India (climbing perch
[Anabas testudineus]) were correlated with deleterious re productive effects (Tulasi et al. 1989).
In fish exposed for 30 days to subiethal concentrations ot iead nitrate, there were reductions in
the gonadosomatic index (ovary weight as a percentage of body weight) and in the number of
eggs in the ovary. The authors found that the lead-expcised fish spawned over a shorter time
period and were likely to have released immature cocytes. These effects occurred at the lowest
exposure concentration, in which fish had average ovary le:ad residues of 3.43 mg/kg dry wt. (~17
mg/kg wet weight) and average brain residues of 29.30) mg/kg dry weight (~146 mg/kg wet
weight).

Long and Morgan (1990) summarized date on the toxicity of lead in sediments to aquatic
-life. Since no spiked sediment studies were found, only co-occurrence field studies were used
to propose an ER-L of 35.0 mg/kg and an ER-M of 110.0 mg/kg. The lowest concentration used
to propose the ER-L and ER-M values was the observiation of toxicity to Daphinia magna in
sediments containing 26.6 mg/kg lead.

Eisler (1988a) reviewed the toxic effects of lead in birds. A number of studies report toxic
effects and accumulation in game birds that ingested lead shot. These exposures are often
lethal. Lead-poisoned birds show the following symptoms: loss of appetite, iethargy, weakness,
emaciation, tremors, drooped wings, and impaired locomotion and balance. Decreased levels of
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delta amino levulinic acid dehydrogenase (ALAD) (an enzyme invoived in hemoglobin synthesis)
are frequently an early symptom of poisoning. :

In an experimental exposure with mallard ducks (Anas platyrhynches), the only observed
effects tfrom 12 week exposure to a diet containing 25 ppm lead (as lead nitrate) were decreases
in blood ALAD activity and increases in blood lead levels. This concentration can be converted
to a dose of 3.12 mg/kg by multiplying by a dietary conversion factor of 0.125 mg/kg body weight
per ppm diet (USDA 1984). A bird TRV of 0.312 mg/kg was obtained by adding a safety factor
of 10 for LOEL:NOEL.

Lead toxicity to wild and domestic mammals has been reviewed by Demayo et al. (1982)
and Eisler (1988a). (Lead causes adverse effects on survival, growth, reproduction,
develoopment, behavior, learmning, and metabolism. Lead levels in blood are often measured and
have been correlated with these eftects. Lead accumulates preferentially in bone tissue (Demayo
et al. 1982). Levels in kidney and liver tissues are much less commonly measured than levels
in bone and blood. One of the major metabolic effects is the inhibition of delta-aminocievulinic acid
dehydratase (ALA-D), which reguiates hemoglobin production.

Lead effects were examined in woodchucks (Marmota monax) fed plants grown adjacent
to a highway for 58 days (Young et al. 1986). Plants contained an average concentration of
50.65 mgrkg dry weight. Kidney concentrations in these animais averaged 5.78 mg/kg dry weight
(approximately 28.9 mg/kg wet weight). Hematological screening of exposed woodchucks and
control animais indicated no significant diffarences. There were no effects on feeding or weight
gain.

A field study with raccoons (Procyon lotor) indicated that animals with liver concentrations
greater than 10 mg/kg had brain lesions characteristic of lead poisoning (Diters and Nielsen
1978). The authors stated that liver concentrations between § and 10 mg/kg can be regarded as
evidence of possible toxicity and that levels above 10 are diagnostic for lead poisoning.

Lead inhibits plant growth, photosynthesis, and water absorption (Eisler 1988a). Inhibition
of photosynthesis is attributed to the blocking of protein sulthydryl groups and to changes in
phosphate levels in the cell (Eisier 1988a). Exposure of two weed species to soils containing 46
mg/kg resulted in a 30-40 percent decrease in the percentage of seeds germinating (Krishnayya
and Bedi, 1986). This value is used as a TRV in this assessment.
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3.3.2 Chemicais of Potential Concern in Surface Water and Sediments

Antimony

EPA (1986) has not published AWQC for antimony. Acute and chronic LOELS were 9,000
pg/l and 1,600 pgA, respectively. However, these leveis may exceed the water solubility of some
antimony compounds.

In an early life stage text with fathead minnows (Pimephales promelas), LeBlanc and Dean
1984) found that antimony (as antimony trioxide) had no adverse effects. Tests were initiated
with embryos 48-hours after fertilization and continued through 30-days after hatching. No effects
were found on hatching, larval survival, or larval growth at the highest concentration (7.5 ug/) that
could be maintained in soiution.

Sediment toxicity data were evaluated by Long and Morgan (1990).- All data were from
field studies rather than “spiked sediment” tests in which known amounts of arsenic are added
to sediments and toxicity is measured. The lowest concentration associated with toxic effects was
2.0 mg/kg. In this study, sediment from Commencement Bay (WA) was toxic to oyster larvae.
In tests with sediments from San Francisco Bay containing 2.7 mg/kg antimony, there was
significantly increased mortality. An ER-L of 2.0 and an ER-M of 25.0 mg/kg were proposed.

Very limited information is available on the toxicity of antimony to plants. Kabata-Pendias
and Pendias (1984) report a phytotoxic leve!l in soil of § mg/kg which is used as a TRV in this
assessment.

Arsenic

The mechanism of arsenic toxicity is through enzyme inhibition. Arsenic replaces
phosphorus and sulfur in metabolic processes. There are two ionic forms (trivalent and
pentavalent) with the trivaient form being more toxic. The environmental effects of arsenic have
been reviewed by Sorensen (1987) and Eisler (1988b).

For trivalent arsenic, EPA (1985e) established acute and chronic freshwater criteria of
360 ug/t and 190 ug/l. Marine acute and chronic criteria are 69 and 36 ug/l, respectively. For

pentavalent arsenic, acute and chronic freshwater LOELS are 850 and 48 ug/l, while marine acute

and chronic LOELs are 2318 and 13 pgA.

Human activities that have caused releases of arsenic to the environment inclpde the
burning of coal in power plants and the use of arsenic in biocides. Arsenic is released as

$302.00% -KIN-BUC RA DRAFT FINAL PT 2 57

A

0202 200 g



particulates from the stack and through the leaching of fly ash (Sorensen 1987). in aquatic
systems arsenic appears to partition into sediments. Bioconcentration factors of up to 17 have
been reported for fish (Eisler 1988b). Sorensen (1987) cited studies which showed that bottomn
feeding fish accumulate greater concentrations of arsenic than top feeders. Routes of
accumulation include feeding on bottom-dwelling invertebrates and incidental ingestion of
sediments. .

Sediment toxicity data for arsenic were summarized by Long and Morgan (1990) who
. proposed an ER-L of 33.0 mg/kg and an ER-M of 85.0 mg/kg. All studies were fieid or laboratory
studies which reported the occurrence of toxic effects at measured sediment concentrations. No
spiked sediment test studies were reported. The lowest concentration used to calculate the ER-L
and ER-M was 22.1 mg/kg. In this study, exposure of bivaive larvae to San Francisco Bay
sediments containing 22.1 mg/kg arsenic resuiting in a high incidence of abnormalities.

Arsenic can interfere with essential plant processes such as mitosis, photosynthesis, and
nucleic acid and protein synthesis. Concentrations of arsenic as low as 15 mg/kg have been
reported to be phytotoxic (Kabata-Pendias and Pendias 1984). This value is used as a TRV in
this assessment.

Copper

Copper toxicity has been tested on a wide variety of aquatic species. In freshwater,
copper toxicity is inversely related to water hardness. EPA (1985f) freshwater acute and chronic
AWQC. at a hardness of 100 mg CaCO,1, are 18 and 12 ug/, respectively. Marine acute and
chronic criteria are both 2.9 ug/l. Environmental effects of copper have been reviewed by
Demayo et al. (1982).

Fish and invertebrate species seem to be about equally sensitive to the chronic toxicity of
copper. |n a chronic life-cycle test with the amphipod, Gammarus pseudoliminaeus. a maximum
allowable toxicant concentration (MATC) of 6.1 gt was reported at a water hardness of 45 mg
CaCOy1. In an early life stage-test using Salvelinus fontinalis (brook trout), a MATC of 3.9 ugn
was reported at a water harcness of 37.5 mg CaCO,1 (EPA 1985f).

Human activities that cause copper to be released to the environment include mining and
smelting operations, industrial discharges, and biocidal uses (ATSDR 1989d). Copper released
to surface waters tends to bind to organic matter in sediments. ATSDR (1989d) reported
bioconcentration factors in fish of 10-100. Oysters have a high capacity to bind copper; a
bioconcentration factor of 30,000 was reported (Perwak et al. 1980; as cited in ATSDR 1988d).
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Sediment toxicity data were reviewed by Long and Morgan (1980). Two spiked sediment
tests were reported. In one test. the burrowing behavior of the little neck clam (Prothaca
staminea) was alitered at concentrations equal to or greater than 17.8 mg/kg. In a series of tests
with various freshwater organisms, LC,;s ranged from 681 mg/kg in Daphnia magna to 2296
mg/kg in the mioge, Chironomus tentans. In a test which surveyed sediment toxicity in a Lake
Michigan harbor with the amphipod, Hyalella azteca. toxicity was correiated with copper
concentrations. The lowest level associated with toxic effects was 19.5 mg/kg. Long and Morgan
(1990) proposed an ER-L of 70 mg/kg and an ER-M of 390 mg/kg.

Dowdy and Larson (1975) and Furr et al. (1976) tested plant growth on soils amended with
sludge. They reported no effects on plant growth at concentrations of 245 and 395 mg/kg,
respectively. However, Kabata-Pendias and Pendias (1984) reported that soil copper levels as
low as 60 mg/kg have been phytotoxic. This vaiue is used as a TRV in this assessment.

Mercury

Mercury has no known biological function, and any presence of the metal in organisms
is considered undesirable (NAS 1978). inorganic mercury is relatively non-toxic to organisms.
Inorganic mercury, however, may be transformed through biological processes to form methyl
mercury which can be bioaccumuiated and biomagnified. Methyl mercury has been found to be
mutagenic and teratogenic in various species and is also associated with neurotoxic and other
histopathological effects. Mercury generally tends to accumulate rapidly and be eliminated slowly
(Eisler 1987a). The EPA (1985¢q) freshwater acute and chronic criteria are 2.4 and 0.012 pg/i
respectively. Marine acute and chronic criteria are 2.1 and 0.021 g/, respectively. These values
are based on methyl mercury and are therefore very conservative estimates for inorganic mercury
which is neither as toxic or as easily bioaccumulated as methyl mercury.

Mercury toxicity to fish and wildlife was reviewed by Eisler (1987a). Human activities
resulting in environmental releases include the burning of fossil fueis, mining and processing of
other metals, chemical manufacturing, and use and disposal of batteries. Methylating bacteria
are present in freshwater and marine sediments; methylation serves to remobilize inorganic
mercury (Eisler 1987a).

In their summary of mercury sediment toxicity data, Long and Morgan (1990) proposed
an ER-L of 0.15 mg/kg and an ER-M of 1.3 mg/kg. The data base includes two spiked sediment
tests. In one study, an LC,, of 13.1 mg/kg was reported for the amphipod, Rhepoxynius abronius,
in a 10-day test. In the second study, there was a significant reduction in activity in the amphipod
Pontoporeia affinis in a 5-day test. Tests with contaminated sediments have indicated toxic
effects in locations with mercury concentrations as low as 0.15 mg/kg.
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Mercury is not known to be readily taken up by plants. Symptoms of phytotoxicity include
stunting ot seedling growth and root development, and inhibition of photosynthesis resuiting in
yield reduction (Kabata-Pendias and Pendias 1984). Weaver et al. (1984) reported that 8 mg/kg
in soil reduced growth in Bermuda grass and this value is used as a TRV.

Nicket -

The adverse effects of nickel on aquatic organisms include alteration of cell membranes,
formation of precipitates on gills, hematological effects, and reproductive impairment. The EPA
(1986) freshwater criteria for nickel vary with water hardness. The acute and chronic criteria at
a hardness of 100 mg CaCO,1 are 1400 and 160 ug/, respectively. The EPA (1986) acute and
chronic marine criteria are 75 and 8.3 ug/l, respectively. EPA (1986) reported freshwater
bioconcentration factors to range from 0.8 in fish muscle to 193 for a cladoceran. Marine
bioconcentration factors ranged from 262 in an oyster to 675 in a brown aiga.

Sediment toxicity data were reviewed by Long and Morgan (1990) who proposed an ER-L
of 30 mg/kg and an ER-M of 50 mg/kg. No spiked sediment studies were reported. Fieid studies
indicated low benthic species richness occurred in Massachusetts Bay sediments with mean
nickel concentrations of 33 mg/kg. Significant mortality was observed in Daphnia magna exposed
to Trinity River (TX) sediments containing 29 mg/kg nickel.

Kabata-Pendias and Pendias (1984) reviewed the literature on metal phytotoxicity and
identified the total concentrations of selected mgtals in surface soils that were phytotoxically
excessive. The concentration for nickel was 100 mg/kg (dry weight).

Polynuciear Aromatic Hydrocarbons

PAH toxicity to fish and wildlife was reviewed by Eisler (1987a). EPA (1986) reported a
marine acute LOEL of 300 ugA for PAHs. Freshwater LOELS for naphthatene of 2300 g (acute)
and 620 ugA (chronic) and a marine acute LOEL of 2350 ug/A were reported by EPA (1986).

Human and natural processes both release PAHs to the environment. Major
anthropogenic sources are the combustion of fossil fuels, municipal incineration, and the use of
petroleumn products (Eisler 1987a). Urban runoff contributes substantial amounts of PAHSs to

aquatic systems. In water, PAHS tend to associate with particles and elevated levels can persist
in sediments.

Concern about PAH concentrations in sediments arises from the association between
these concentrations and tumors in fish (reviewed by Eisler (1987a) and Mix (1986). Aithough
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PAHs tend to be rapidly metabolized by fish, metabolites may be carcinogenic. Uptake through
the food chain was demonstrated by McCain et al. (1990) who measured PAHs in the stomach
contents of chinook salmon (Oncorhynchus tshawytscha) from the Duwamish Waterway which
has PAH- and PCB-contaminated sediments. PAH metabolites were detected in the bile of these
fish.

EPA (1988) proposed interim sediment quality criteria for acenaphthene,
benzo(a)anthracene, benzo(a)pyrene, fluoranthene, phenanthrene, and pyrene. For total PAHs,
Long and Morgan (1990) proposed ER-L and ER-M values ot 4 and 35 mg/kg, respectively. They

stated that it is difficult to assess total PAH data since investigators frequentty measure different -

PAHs. The ER-L of 4 is supported by a study showing that San Francisco Bay sediments with
this concentration of total PAHs were toxic to oyster farvae and to amphipods (Rhepoxynius
abronius).

insufficient data were available to estimate a plant TRV.

Siiver

EPA (1986) proposed a hardness-based freshwater acute criterion for silver. At 100 mg
CaCOy,/l, the acute criterion is 4.1 pg/l. The chronic criterion of 0.12 ugA is not hardness-based.
The acute marine criterion is 2.3 ug/l. There were insufficient data to establish a chronic criterion.

Two major sources of silver release are through mining and smelting activities and
photographic uses (ATSDR 1990). Silver tends to become particle-bound and reside in
sediments. Bioconcentration factors of less than 10 were reported for freshwater fish. The highest
factors (1055-7650) were reported in the mussel (Mytilus edulis). Field studies have shown
elevated ieveis in clams and scaliops in areas near sewage outfalls or sfudge disposal sites.

Long and Morgan (1990) stated that few studies evaluated silver toxicity in sediments.
The data base did not include any spiked sediment tests. They proposed an ER-L of 1.0 mg/kg
and an ER-M of 2.2 mg/kg. The ER-L is supported by the observation that San Francisco Bay
sediments containing 1.1 mg/kg were toxic to bivalve larvae. Studies with Puget Sound
sediments have reported toxicity in the amphipod, Rhepoxynius abronius, at 0.6 mg/kg.

Zinc
Zinc is an essential trace nutrient important for cell growth and differentiation. Exposure

of fish to lethal concentrations of 2inc results in extensive edema and necrosis of gill issue with
death resulting from a lack of oxygen uptake. Zinc toxicity is dependent on water hardness. EPA
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(1985h) proposed freshwater acute and chronic criteria of 120 and 110 pg/l, respectively at a
hardness of 100 mg CaCO,1. The marine acute and chronic criteria are 95 and 86 ug/l,
respectively.

The environmental toxicity of zinc was reviewed by Taylor et al. (1982) and EPA (1985h).
Bioconcentration factors have ranged from 521 to 1130 in fresh water and 3.7 to 23,820 in salt
water. Zinc released to surface water tends to be sorbed to particies and can reside in
sediments. Accumulation of zinc from sediments was reported in the review by Taylor et al.
(1982). Concentrations in sediments along a pollution gradient were found to be refiected in
tissue residues in benthic species.

Zinc sediment toxicity was reviewed by Long and Morgan (1990), who proposed an ER-L
of 120 mg/kg and ER-M of 270 mg/kg. Three spiked sediment studies were reported. An LC,,
ot 276 mg/kg was reported in a 10-day test with the marine amphipod. Rhepoxynius abronius.
In a 5-day test with the freshwater amphipod, Pontoporeia hoya, there was a significant decrease
in activity between 59 and 124 mg/kg. In a 72-hour bioassay with A. abronius, an LC,, of 79
mg/kg was reported. The ER-L value is supported by the observation of decreased species
richness in Massachusetts Bay benthos at a zinc concentration of 117 mg/kg.

Zinc toxicity to plants was reviewed by Taylor et al. (1982). Although zinc is essential for
plants. excess levels are toxic and toxicity appears to be greater at iower soil pH levels. Several
studies report the rate of application rather than the soil concentration associated with toxic
effects. In calculating a TRV, a value of 100 mg/kg will be added to account for soil
concentrations in non-enriched soil. This value approximates the mean concentration reported
in several Canadian surveys and the value reported in untreated controls from an enrichment
study.

MaclLean and Dekker (1978, as cited.in Taylor et al. 1982) reported that lettuce yield was
decreased in soils with added zinc concentrations of 120 mg/kg (clay. pH 5.3) and 240 mg/kg
(loam, pH 6.3). A report by Mitchell et al. (1978, as cited in Taylor et al. 1982) indicated that
lettuce yield was reduced by 25 percent when zinc was added to pH 5.7 soil at a rate of
130 mg/kg.

By adding a background concentration of 100 mg/kg, and averaging the three toxic
loadings. a TRV of 260 mg/kg is derived for this assessment.
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4.0 RISK CHARACTERIZATION S :A
Risks to aquatic and wetland species may occur through the various routes of exposure
discussed above. Potential risks are discussed for each receptor and pathway.

4.1 Risks to Fish and Aquatic Life

Risks are evaluated from exposure to surface water and sediments and by evaluating the
significance of the tissue residue data. Patterns in concentrations are used to determine if the
contaminants are site related. Chemicals that show a strong gradient with the highest
concentrations in the source area (Pool C and the Connecting Channel) are most likely site-
related. The primary concern for ecological effects is in receiving waters (e.g., Edmonds Creek,
Martins Creek/Mill Brook, Raritan River) where populations of ecological receptors have been
sampled. Concerns may also exist at Pool C and the Connecting Channel, although the area was
not sampled for biota by Wehran (1980).

4.1.1 Surface Water

Potential risks are assessed by comparing the geometric mean concentration of the
chemicals of potential concern with the chronic AWQC and the maximum concentration with the
acute AWCC. If the chemical was only detected in a single sample, no average concentration
was calculated and the chemical was compared to the acute rather than chronic AWQC. Other
guidance values were used it AWQC were unavailable (see Section 3.1.1). Comparisons of
surtace water concentrations and AWQC and other guidance levels are provided in Table 4-1.

Organics

Only one organic chemical of potential concern, DDT was detected at a concentration
exceedihg an acute AWQC. In one of three samples collected from the source area (Pool C and
the Connecting Channel), the DDT concentration of 0.16 ug/ slightly exceeded the acute AWQC
of 0.13 ug/l and exceeded the chronic AWQC of 0.001 pg/l. PCBs were only detected in one out
of three samples from Pool C. The concentration (0.33 ug/) did not exceed the acute AWQC of
2.0 g/l but exceeded the chronic AWQC of 0.014 pgl. Both compounds do not appear to pose
substantial risks to ecological receptors from surface water exposure since they were not detected

in receiving waters which were sampled for biota. The only other organic chemical of potential

concern that exceeds a guidance value is chiorobenzene. It was detected in one of two samples
from Poo! C and the Connecting Channe! at a concentration roughly twice the EPA LOEL. In
view of the absence of detectable concentrations of chiorobenzene from receiving waters, this
compound does not appear to pose risks to major ecological receptors.
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Table 4-1, Comparison of surface water concentrations with Ambient Water Quality Criteria (AWQC) or other toxicity
data for chemicals of potential concentrations
Chronle Geometric Mean Sinface Water Acute AWQC (.q/t) Maximum Surlace Waler Concentrations (sg/l)
AwacC Concentrations (,g/L) Site Ares
{aghL) Slte Ares
A~ I a™ I c o™ Am B™ Cew (1 g
VOCs:
2.-Butanone - 5.600,000'" 120 -
Chiorobenzene - - 160" 3100 - -
Styrene - 25,100-74,800' 06 - - -
Xylenes 424 - 9,200 36.800" 6000 - o8
PAHS:
2-Mothyinaphthalena - - - NA 10 - - .
g Other Semi-volatiles
N- ) - - - - NA 40 - -
Nitrosodiphenylsmine
Pesticides/PCBs
44007 0001 - - - - 013 ‘018 - - -
Aracolor 1254 0014 - - - - 20 033 - -
Metele:
Aluminum 8?7 7020 885 7 2703 - 750 7640 | 4380 270 24700
Arsenic 13 Jo - - - 3] 70 13 - 3s
Barium NA 048 533 918 - 76,000 3460 1000 05.7 3120
Chromium 1" 32 48 - 18 68 82 64 1200
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Table 4-1. (Continued)

Cheonic Geometric Mean Swiiace Waler Acule AWOC (,.g/L) Maximum Surtace Water Concenlsations (ug/l)
Awac Conceniralions (sgl) Site Asea
) Site Area
A a™ cw (1 o A a8 i (]
Metals (Continued):
Cobak 94 1283 - 48,000 707 2200 1630 278
Copper 29 278 908 - 29 1200 1270 1330
lron -1000 5430 1545 3160 -- 1000 30,500 5,000 5,200 54,100
f Load 32 01 14 20 . 82 153 e 3 472
I Manganese 3309 1496 5421 1000/® 4680 6520 5630 780 0
Mercury - - 21 - - - on
Nicket 23 103 2 154 2039 750 1620 4070 2050 500
Vanadium 0012 - - 4,800 17 400 S0 88 60 152 0
2inc ] 544 2217 - 25 566 3970 2470 1530
Inorganice:
I Ammonia-N 1730 45,700 800 100 - 24,000 158,000 7,400 7.400 13,100
I Cyanide 1 - - 1 - - ns 222
“* . Pool C and Channel.
" = Tidal Edmonds.
" o Non-lidel Edmonds.
® . Lowlying Area. .
" . 98-hour LCS0s for lish speciss lound in the lilerature. '
® . EPA (1986) LOEL. )
® o Suggesied as non-deleterious level by McKee and Wolf (1963). N
“m,
NA = Not Avaiable PR
‘.»," v'
.P-:g
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Inorganics

The following metals were identified in both a source and a receiving water at levels
exceeding AWQC: aluminum, iron, lead, and nickel. Chromium was detected in the one Low
Lying Area sample collected at a level of 120 ugA, which greatly exceeds both the acute AWQC
of 16 pg/l and concentrations in Pool C and the Connecting Channel (maximum: 6.8 ug/). The
Low Lying Area covers a relatively small area of the site and may receive runoff from the adjacent
Edison Landtil. The Low Lying Area has not been sampled for ecological receptors, and
theretore, is not considered a primary area for ecological concern and is not viewed as a
receiving water for risk assessment. Whereas copper was found at levels exceeding AWQC in
receiving waters, the rejection of sample data for Pool C and the Connecting Channel preciudes
analysis of the relation of the chemical to the site. Zinc was found at concentrations exceeding
AWQC in receiving waters but not in Pool C and the Connecting Channel.

Concentrations of iron greatly exceed the AWQC of 1000 pg/ at all locations. According
to Schmid and Company (1987), iron is elevated in the area due to natural substrate materials.
Schmid and Company (1987) stated that aquatic life of the Meadowiands Region may be
impacted by the elevated iron concentrations. Although few sampies were collected, the pattern
of iron levels suggests the importance of offsite sources. Although the maximum concentration
was higher in Pool C and the Connecting Channe! (30,500 ug/) than in tidal Edmonds
(5,800 ug/), the highest concentration was found in the Low Lying Area (54,100 ug/), which may
receive input from the adjacent Edison landfill.

An examination of the concentration data for aluminum indicates that levels were
considerably higher in receiving waters then in Pool C and the Connecting Channel. These data
suggest that concentrations may result from natural substrates and regional inputs rather than
site-related contamination.

Lead concentrations were several fold higher in Pool C and the Connecting Channel than
in either Edmonds Creek site area. Because sediment concentrations of lead are eievated above
background concentrations in Pool C and the Connecting Channel, and sediment-bound metals
may be released to the water column, the Pool C area may serve as a source for the surface
water concentrations. However, the concentration measured in the Low Lying Area (47.2 pg/)
was about three times the maximum concentration measured in Pool C and the Connecting
Channe! (15.3 ug/). In view of this pattemn in concentrations, it is not possible to conclude that
Pool C is the only source of lead contamination in surface waters at Kin-Buc.
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Nickel concentrations in surface waters do not show a gradient from the source area.
Maximum concentrations were greatest in tidal Edmonds (407 ug/l vs. 162 ug/l in Pool C and the
Connecting Channel), while mean concentrations were greatest in non-tidal Edmonds (203.9 ugl
vs. 103.2 ug/l in Pool C and the Connecting Channel). Nickel contamination in surtace waters

cannot be attributed exclusively to site sources, aithough elevated concentrations in Pool C
sediments may be a contributing factor.

Zinc surface water concentrations show a similar pattem. Maximum concentrations were
greatest in tidal Edmonds while mean concentrations were greatest in non-tidal Edmonds. These
data indicate that zinc contamination in surface water cannot be attributed exclusively to site

sources although sediments from Pool C and the Connecting Channel may be contributing
tactors.

Ammonia-nitrogen was found at levels exceeding AWQC in Pool C and the Connecting
Channel but not in receiving waters. Ammonia contamination may be site-related since there is
a strong concentration gradient with the maximum concentration 10-20 times greater at the source
area than in receiving waters. There are likely to be risks to aquatic life (if they exist) in Pool C
and the Connecting Channel from these ammonia levels.

Cyanide concentrations in non-tidal Edmonds and the Low Lying Area exceed AWQC.
However, cyanide contamination does not appear to be site-related since the compound was not
detected in the Pool C and Connecting Channel area.

4.1.2 Sediments
Polychlorinated biphenyis

Sediment concentrations in each of the sections of the site are compared with interim
sediment quality criteria and other guidance levels (Tabie 4-2). The primary chemicals of
potential concem are PCBs where greater than 100 mg/kg have been reported in Pool C and tidal
Edmonds Creek sediments. Although Aroclors 1242, 1248, and 1254 were detected in Pool C
and Connecting Channel sediments, SQC only exist for Aroclor 1254. Risks will be characterized
by comparing Aroclor 1254 concentrations with the site-specific SQC and by comparing total PCB
concentrations with the ER-L and ER-M values (Table 1-6). Because the SQC are calculated to
be protective of chronic effects (EPA 1988), the geometric mean concentrations will be used in
the comparisons. The maximum concentrations will be discussed in the characterization of the
pattern of contamination. The vast majority of sampling took piace at tidal Edmonds Creek and,
to a lesser extent, at Pool C and the Connecting Channel. Characterization of the other areas
is based on a maximum of five samples per area.
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Geometric mean Aroclor 1254 concentrations exceeded site-specific SQC at Pool C and the
Connecting Channel, tidal Edmonds Creek, and Mill Brook. ER-L and ER-M values for total PCBs
were exceeded at these areas, the Low Lying Area, and the Raritan River. The major areas of
concern are the Pool C and the Connecting Channel (geometric means (mg/kg): Aroclor 1254
= 0.531, total PCBs = 30.621) and tidal Edmonds Creek (geometric means (mg/kg): Aroclor 1254
= 0.264, total PCBs = 0.423). Highly elevated locations in these areas exist; maximum tota! PCB
concentrations were 730.00 mg/kg at Pool C and 300.000 mg/kg at tidal Edmonds. PCB
contamination was widespread in both areas, since the frequency of detection was 100 percent
in Pool C and the Connecting Channel and 80 percent in tidal Edmonds. With the exception of
the Unnamed Ditch and Low Lying Area, frequency of detection was less than 50 percent in all
other areas. Except for a single sample from the Raritan River at 3.300 mg/kg and an Unnamed
Ditch sample at 2.970 mg/kg, all of the samples had total PCB levels of 0.900 mg/kg or less.

in the Pool C and Connecting Channe! area, geometric mean Aroclor 1254 exceeded the
SQC by a factor of 2.3. Mean total PCB concentrations exceeded the ER-L by 612 and the ER-M
by 76. In tidal Edmonds Creek, geometric mean Aroclor 1254 concentrations exceeded the SQC
by a factor of 1.6. Mean total PCBs exceeded the ER-L by a factor of 8 and slightly exceeded
the ER-M. In the Unnamed Ditch area, mean Aroclor 1254 concentrations exceeded the SQC
by a factor of 2.4; mean total PCBs were 6.4 times the ER-L. inthe Low Lying Area, mean total
PCBs exceeded the ER-L by a factor of 9 and slightly exceeded the ER-M. Occasional sampies

from other areas had detectable PCBs, but pervasive contamination was not indicated.

PAHs

Several site areas had high maximum concentrations of total PAHs: Pool C and
Connecting Channel--54.000 mg/kg, tidal Edmonds Creek~15.970 mg/kg, and Martins Creek -
14.794 mg/kg. All other areas had maximum total PAH concentrations of less than 6 mg/kg.
Comparisons of the mean total PAH concentrations to the ER-L value of 4 mg/kg indicated that
this guidance value was exceeded at the following locations: Poo!l C and Connecting Channe! -
5.746 mg/kg; Martins Creek~-4.253 mg/kg. At tidal Edmonds, the mean total PAHs concentration
was 0.864 mg/kg. ' ’ ‘

. For the individual PAHSs, only phenanthrene was detected at mean concentrations
exceeding-the SQC. At Martins Creek, the mean value of 0.951 mg/kg exceeded the SQC of

0.86 mg/kg. At Mill Brook, the mean value of 0.128 mg/kg exceeded the SQC of 0.120 mg/kg.

Analysis of the patterns of PAH concentration does not qlgarly indicate that contamination
is site-related. Although several elevated concentrations were found at the source area, there
is no overall concentration gradient. The geometric mean concentration in tidal Edmonds is about
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~one-fifth of the ER-L and about one-half of the geometric mean concentration in the sediments
from the Raritan River at the mouths of Edmonds Creek and Martins Creek (although few
samples were collected from the area). Whereas total PAH concentrations in Martins Creek

approach the ER-L value, these levels may be attributable to muitiple sources including inputs
trom the Raritan River.

Metals —

For many of the metals, mean concentrations were equal to or greater than the ER-L or
ER-M guidance values. However, in order to evaluate the likelihood that site activities rather than
natural sources or regional anthropogenic activities are responsibie, comparisons were made to
the background area. Thus, site areas were cosidered {0 have metal concentrations of concern
if: (1) at least one sample was greater than twice the maximum measured in the background
areas and (2) the geometric mean concentrations were greater than the ER-L guidance value for
sediment toxicity (see Section 1.3.4). For antimony, no data were available from the background
areas so all site areas with mean concentrations exceeding ER-L values were selected. As
shown in Tables 1-4 and 4-2, the site areas with elevated metals concentrations are tidal
Edmonds Creek (where antimony, arseni¢c, copper, lead, mercury, nickel, and zinc are
contaminants of concern), Pool C and the Connecting Channel (for antimony, arsenic, and nickel),
the Unnamed Ditch area (for arsenic, mercury, and silver), and Martins Creek (for antimony and
cadmium).

The primary area of concern for ecological impacts from metal contaminants is tidal
Edmonds Creek. A small number of samples have maximum concentrations greatly exceeding
ER-M concentrations. It is“likely that these samples would 'be toxic to benthic organisms due to
the effects of multiple metais and PCB contamination. For example, the maximum concentration
of arsenic in tidal Edmonds Creek was 257 mg/kg which exceeds the ER-M of 85 by a factor of
three. Maximum concentrations of copper (440 mg/kg; ER-M--390 mg/kg), lead (372.00 mg/kg;
ER-M--110 mg/kg), mercury (3.30 mg/kg; ER-M-1.3 mg/kg), nickel (176.00 mg/kg; ER-M--50
mgrkg), and zinc (662.00 mg/kg; ER-M--270 mg/kg) are of concem in tidal Edmonds Creek.

Maximum levels of several of these metals in Pool C and the Connecting Channel are also
high: arsenic--174.00 mg/kg; lead--258.00 mg/kg; nickel-85.80 mg/kg, and zinc-526.00 mg/kg.
Although a strict concentration gradient from Pool C and the Connecting Channel as a source
area to the other site areas is not evident, it appears likely that these concentrations contribute
to the elevated levels in Edmonds Creek. :

Although mean concentrations of the metals of concemn at tidal Edmonds Creek exceed
the ER-L vaiue, none of the mean vaiues exceed the ER-M. The only site area where a mean
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value exceeded an ER-M was the Pool C and Connecting Channe! area. where the mean lead
concentration (115.51 mg/kg) exceeded the ER-M of 110 mgrkg.

These comparisons indicate that the primary area for concern from metal contamination
is tida! Edmonds Creek where seven metals (antimony, arsenic, copper, lead, mercury, nickel,
and zinc were found to be both elevated relative to the background areas and at mean levels
exceeding ER-Ls. Of these metals, antimony may be of lesser concem since it was detected in
only 2 of 58 tidal Edmonds Creek samples. Lesser concern for metal contamination is warranted
at the Unnamed Ditch where arsenic, mercury, and silver were elevated and at mean levels
exceeding the ER-L and at Martins Creek where antimony and cadmium were of concern. Any
benthic species that may be present in Pool C and the Connecting Channel may be at risk from
concentrations of antimony, arsenic, and nickel. It is conservative to assume that metal toxicity
in sediments is additive: areas where a large number of metals exceed guidance vaiues are more
likely to exhibit sediment toxicity than areas where only one or two metals slightly exceed
guidance values. The limitations and uncertainties in using the ER-L and ER-M values are
discussed in Section 1.8.

Conclusions

Benthic species appear to be at risk from contaminants in sediments in three areas:
Pool C and the Connecting Channe!, tidal Edmonds Creek. and the Low Lying Area. The greatest
concern for adverse ecological effects is at the tidal Edmonds Creek area since it is the largest
area of the site and it is where ecological receptors have been identified (aithough the benthic
community has not been characterized). The presence of ecological receptors at the other two
areas is not known. Benthic species presumed to inhabit tidal Edmonds Creek appear to be at
risk primarily from the presence of PCBs, where the geometric mean concentration is slightly
greater than the ER-M and a number of samples had concentrations greater than 10 mg/kg or
25 times the ER-M. Additional risks may be attributable to the presence of six metals (arsenic,
copper, lead, mercury, nickel, and zin¢) at mean concentrations exceeding ER-L values.

4.1.3 Body Burden Data

Risks to aquatic life from exposure to contaminants in surface water, sediments, and diet
were analyzed by comparing body burdens with levels associated with toxic effects. in order to
place body burdens in perspective, concentrations will be compared with data from national or
localized surveys of contaminant tissue residues.
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Geometric mean and maximum total PCB concentrations in mummichogs (Fundulus
heteroclitus) (whole fish samples) collected trom tidal Edmonds Creek were 2.97 and 4.10 mg/kg,
respectively (Tabie 1-7). These levels were compared with concentrations measured in whole
freshwater fish samples in the National Contaminant Biomonitoring Program in 1984 (the most
recent available data; Schmitt et al. 1990). The national geometric mean and maximum total
PCBs concentrations were 0.39 and 6.7 mg/kg, respectively. Thus, fish sampled at Kin-Buc have
average PCB concentrations 7.6 times the national average and maximum concentrations about
60 percent of the national maximum.

PCB body burdens in both fiddier crabs and mummichogs are likely to be attributable to
sediment contamination in tidal Edmonds Creek. Both species are known to be stationary (Krebs
and Valiella 1978: Abraham 1985) and are therefore good indicators of localized contamination.
Bioaccumuiation of PCBs from contaminated sediments has been reported for fiddler crabs (Clark
et al. 1986) and fish (Rubinstein et al. 1984). The patterns in tissue concentrations at the site
areas are similar to the patterns in PCB concentrations in sediments. PCBs were only detected
in one out of seven samples in the Martins Creek/Mill Brook system. Mean and maximum PCB
concentrations in fish from these areas were about 1.0 mg/kg and may be attributable to regional
sources. Concentrations in tidal Edmonds Creek fish were about three times higher and appear
to refiect the higher sediment concentrations. Since fiddier crabs were only collected at tidal
Edmonds Creek. it is not possible to characterize patterns in PCB levels.

Although no studies were found relating PCB concentrations in mummichogs with adverse
effects, data are availabie for other fish species (summarized in Table 1-12). These studies can
be used as guidance to indicate a range of concentrations that have been associated with toxic
effects although there may be great differences between species. Several of the studies are fieid
surveys in which fish contained other contaminants as well as PCBs. Comparisons between
studies are complicated by the measurement of specific organs rather than whole body residues.

With these caveats in mind, it is apparent that toxic etfects have been reported in fish with
tissue concentrations in specific organs that are less than the 3.0 mg/kg mean Kin-Buc level. A
study with rainbow trout (Oncorhynchus mykiss) found that the presence of PCB concentrations
of 2.7 mg/kg in eggs, resulted in a 75 percent mortality rate by day 25 after hatching (Hogan and
Braughn 1975). Seventy percent of the survivors had deformities. Von Westemhagen et al.
(1981) coliected ripe Balthic flounder (Platichthys flesus) from the Balthic sea, mixed eggs and
milt, and monitored both egg viability and PCB concentrations in ovaries and liver. The authors
found that when ovarian PCB concentrations were greater than 0.120 mg/kg, viable hatch rate
was significantly reduced. At concentrations of 0.250 mg/kg there was less than 15 percent
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viable hatch. Concentrations in gonads appear to be similar to levels measured in muscle or
whole fish with excised gonads (Von Westernhagen et al. 1981; Bengtsson 1880).

Von Westernhagen et al. (1981) reviewed other studies linking PCB tissue residues with
adverse effects. In a study by Johansson et al. (1970), there was 60 percent mortality in Atlantic
salmon eggs containing 17.0 mg/kg total PCBs. Bengtsson (1980) fed the minnow (Phoxinus
phoxinus) a PCB (Clophen AS50) for 40 days and monitored tissue residues and reproduction for
an additional 260 days. Premature hatching which resulted in fry montality occurred in the
progeny of fish which contained whole body residues greater than or equal to 15 mg/kg. No
effects were observed at a concentration of 1.6 mg/kg.

PCB concentrations in fiddler crabs (Uca minax) were lower than in mummichogs:
geometric mean and maximum levels in individuals from tidal Edmonds Creek were 0.830 mg/kg
and 2.08 mgrkg, respectively (Table 1-7). Crabs were not collected from the other site areas.
In the only study found linking concentrations and eftects with this species, monrtality was not
increased in fiddler crabs that obtained concentrations of 0.30 mg/kg after 42 day exposure 10
contaminated sediments (Clark et al. 1986). Clark et al. (1986) measured whole body residues:
no data were found linking concentrations in carapace-free tissues with toxic effects. in a 36-day
bioaccumuiation study with Uca pugnax. there were no reported effects in animals that
accumulated body burdens of 4-6 mg/kg by day 10 and maintained these concentrations until the
end of the study (Marinucci and Bartha 1982). No studies were found that examined PCB effects
on growth or reproduction in fiddler crabs and also measured tissue concentrations.

There may be great differences between fish in their sensitivity to PCB tissue residues.
No studies that linked residues and effects in mummichogs were found. A conservative
conclusion is that mummichogs appear to be at risk from reproductive effects from the mean and
maximum tissue residues measured at Kin Buc. There are insufficient data to make inferences
on the effects of the PCB body burdens measured at the site on fiddler crabs.

Cadmium

Cadmium was not detected in fish tissues at tidal Edmonds Creek or Martins Creek
(Table 1-7). it was found in a single sample (0.180 mg/kg) at Mill Brook. The national geometric
mean and maximum concentrations for cadmium in freshwater fish were 0.03 and 0.22 mg/kg,
respectively (Schmitt and Brumbaugh 1990).

Eisler (1985) stated that whole body cadmium concentrations of 5.0 mg/kg may be life

threatening to fish and that levels exceeding 2.0 mg/kg should be viewed as evidence of
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contamination. In view of the lack of detection of cadmium in tidat Edmonds Creek and its
detection in only a single sample at a fraction of these levels of concern. cadmium concentrations
in fish do not appear to warrant concern for ecological effects.

Cadmium concentrations in fiddler crabs were somewhat higher (mean: 0.300 mg/kg,
maximum: 0.360 mg/kg). There are no national surveys for contaminants in fiddler crabs. Winger
et al. (1990) measured cadmium concentrations in fiddler crabs (Uca pugilator) at the Savannah
National Wildlife Refuge and the lower Savannah River. At all five locations where crabs were
sampled, average crab concentrations were substantially greater than average fish
concentrations. The authors stated that evidence of cadmium contamination was found at a
station in the Savannah River where fiddler crabs contained 1.57 mg/kg. Three other stations in
the River contained concentrations of 0.15 to 0.36 mg/kg. In the sample collected in the Wildlife
Refuge, the average cadmium concentration was 0.20 mg/kg.

No studies were available linking tissue levels and eftects in fiddler crabs.

Based on the available data, cadmium concentrations do not appear to pose risks to
mummichogs at the site. Although no data were found linking tissue leveis and effects in fiddler
crabs. the concentrations observed do not appear to indicate site-related contamination.

Chromium

Chromium was detected in mummichogs at mean and maximum concentration of 0.970
and 2.300 mgrkg at tidal Edmonds Creek, 0.500 and 0.950 mg/kg at Martins Creek, and 0.490
and 0.740 mg/kg at Mill Brook (Table 1-7). In fiddler crabs at tidal Edmonds Creek, mean and
maximum concentrations were 0.840 and 1.300 mg/kg, respectively.

No national survey data were available for fish or fiddler crabs. Winger et al. (1990)
reported chromium levels of 0.71 to 2.03 mg/kg in longnose gar (Lepisosteus osseus) in the
Savannah National Wildlife Refuge and 0.87 to 1.34 in the Savannah River. They stated that
these concentrations were elevated relative to concentrations reported by Giesy and Wiener
(1977) in fish from a South Carolina reservoir (0.02-0.06 mg/kg). Winger et al. (1990) measured
concentrations of 0.90 to 2.06 mg/kg in fiddler crabs from four stations in the Savannah River and
1.17 mgrkg in a station in the Wildlife Refuge. :.~ ‘nformation on other areas where chromium
was measured in fiddier crabs were provided in this paper.

Eisler (1986b) stated that tissue concentrations greater than 0.8 mg/kg should be viewec
as presumptive evidence of contamination, however, no studies supporting this concentration
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were cited. No other reports relating concentrations with adverse effects were found in the
literature.

The relationship between concentrations of chromium in sediments and aquatic biota has
not been demonstrated to the same extent as for PCBs. Accumulation from sediments was
demonstrated in mussels (Mytilus edulis) and softshell clams (Mya arenaria) (Cappuzzo and
Sasner 1977, as cited in Eisler 1986b). Bioavailability of sediment-bound chromium is suggested
by the study of Doughtie et al. (1983). These authors reported chromium concentrations of
greater than 100 mg/kg in the New York Bight and found that lobsters, crabs, and shrimp in the
area had a high incidence of cuticular lesions. These same lesions were induced in grass shrimp
(Palaemonetes pugio) by exposure to 0.5 mg/l hexavalent chromium in water for 28 days.

The pattern of chromium sediment concentration at Kin-Buc shows similar levels at tidal
Edmonads Creek and Martins Creek. However, chromium concentrations in mummichogs are
about twice as high at tidal Edmonds Creek. It is clear that, in addition to concentration, factors
such as particie size. organic content, sulfides, salinity, and oxidation-reduction potential (Jennet
et al. 1980) are of major importance in determining the bicavaiiability of chromium.

There are insufficient evidence to suggest that the tissue concentrations of chromium
measured in mummichogs and fiddler crabs provide evidence of toxic exposure.

Lead

Lead was not detected in fish tissues at tidal Edmonds Creek. It was found in single
samples at Martins Creek and Mill Brook, at the same concentration (0.580 mg/kg). Mean and
maximum concentrations in fiddler crabs at tidal Edmonds Creek were 1.510 and 1.800 mg/kg,
respectively (Table 1-7).

The national geometric mean and maximum concentrations for lead in freshwater fish were
0.11 and 4.88 mg/kg, respectively (Schmitt and Brumbaugh 1990). While no national survey data
were available for fiddler crabs, concentrations were 0.2 to 1.3 mg/kg in four Savannah River
stations and 0.5 mg/kg in the Savannah River Wildlife Refuge station (Winger et al. 1990). Based
on the presence of several fish samples at concentrations greater than 2 mg/kg, Winger et al.
(1990) stated that there appears to be a lead contamination problem in the refuge and suggested
that traffic from a nearby highway was a possible source.

Although lead is bioaccumulated to some extent (Eisler 1988a), the relationship between
sediment and biota concentrations is complex and dependent on the same factors as described
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tor chromium. Whereas data are available which link blood lead levels with adverse effects. no
studies were found linking whoie body residues and effects.

The lack of detectable lead concentrations at tidal Edmonds Creek and the infrequent
detection at Martins Creek/Mill Brook indicate that lead contamination of fish tissues is not a
concern at the site. The significance of the concentrations detected in fiddier crabs is not known.

4.2 Risks to Wetland Species

Risks were assessed by comparing surface water concentrations to WDAC deveioped by
the Wisconsin Department of Natural Resources (1989; see Section 3.2.1), by evaluating

exposure in birds (Section 4.2.1), and by comparing tissue concentrations with literature for
mammals (Section 4.2.2).

Comparisons with WDAC are only possible for the three chemicals for which criteria exist:
mercury. DDT, and PCBs. None of the these chemicals were detected in surface waters of tidal
or non-tidal Edmonds Creek, which is the largest habitat for wildlife at the site. No samples were
collected at the other major system (Martins Creek/Mill Brook). In the only sample measured in
the Low Lying Area, the mercury concentration of 0.1 ug/l exceeded the WDAC of 0.002 ug/.
in the Pool C and Connecting Channel area, DDT and Aroclor 1254 were each detected in one
of three sampies at concentrations of 0.2 and 0.3 ug/, respectively. These concentrations exceed
the WDAC of 0.00015 pg/l for DDT and metabolites and 0.003 ug/ for Aroclor 1254. While the
presence of these concentrations is cause for concem, it is not known whether there are wildlife
residing or feeding in these areas.

M AT
4.2.1 Risks to Birds P 13

Risks to birds were assessed by comparing average and maximum estimated dosages
(Table 2-4) with TRVs (Table 3-2). As shown in Table 4-3, for all chemicals, neither the average
nor the maximum estimated dosage exceeds the TRV.

For the heron, the estimated average dosage of PCBs were calculated using both whole
fiddler crabs (Wehran 1990) data and carapace-free fiddler crabe data of Adams et al. (1990).
Using the whole fiddler crab data, the estimated average dosage is 0.082 mg/kg/day which is 22
percent of the TRV (0.375 mg/kg/day). The estimated maximum dosage is 0.155 mg/kg/day or
31 percent of the TRV. Using the carapace-free fiddler crab data, the average and maximum
estimated dosages are 0.121 mg/kg/day (32% of TRV) and 0.202 mg/kg/day (54% ot TRV). The
estimated average chromium dosage at tidal Edmonds Creek is 30 percent of the TRV while the
maximum is 70 percent of the TRV. Estimated doses ot PCBs and chromium were several times
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Table 4-3. Risks to birds from exposure to PCBs. cadmium, chromium, and lead al Kin-Buc.
Estimated Dosage (mg/kg/day) TRV Estimated TRV
(mg{l_(g/day) Dosage (mg/kg/day) | (mg/kg/day)
A. Greal Blue Heron B. Red-Ta;l;:i Hawk |
Chemical Tidal Edmonds Martins Creek Mill Brook Tidal Edmonds o
Average Maximum | Average | Maximum | Average | Maximum Average | Maximum
PCBs" 8.20E? 1.55€" 3.10E? 4.76E? 4.10E? 551E7 3.75€" 1.30E? 2.08E? 375"
PCcB®™ 1.21E" 2.02E" 0 0 0 0 3.75€" 2.02E" 0 3.75€"'
Cadmium 0 ) 0 ] 5.36E° 7.14€7 5.0E? 564E° | 6.20E° 5.0E?
Chromium 287E? 8.75E? 1.49€72 3.77e? 1.46E? 2.94€2 1.25€" 1.94E? 1.96E? 1.25€"
Lead 4 31E* 1.56E* 1.73€? 2.30€? 1.72€2 2.30E? 3.12¢" 8.54€? 1.13¢" 3.12e"

® .  Based on Wehran (1990) fiddler crab data.
d ™= - Using Adams et al (1990) fiddler crab data (without carapace).




lower at Martins Creek or Miil Brook compared to tidal Edmonds Creek. At tidal Edmonds Creek
and at Martins Creek, the estimated exposure to cadmium was zero because it was not detected
in surtace water or biota. Estimated average and maximum cadmium dosages at Mill Brook were
11 percent and 14 percent of the TRV, respectively. Lead, which was found only in surface water
at tidal Edmonds Creek, posed minimal risks at all locations.

For the hawk, the estimated average and maximum PCB dosages were 4 percent and 6
percent of the TRV, respectively. The greatest potential risks were attributable to lead where the
average estimated dosage was 27.3 percent of the TRV and the maximum estimated dosage was
36.9 percent of the TRV. Average and maximum dosages of cadmium and chromium were

between 10 and 20 percent of their TRVs.

Fish-eating birds (e.g., herons) are likely to be exposed to higher leveis of PCBs and
chromium than are rodent-eating birds (e.g., red-tailed hawk). However, exposure to lead may
be greater in the rodent-eating than fish-eating birds. Since the rodent body burdens are based
on kidney rather than whole body residues, there are substantial uncertainties associated with

these estimates.

The greatest concern for ecological impact is from exposure of the heron to PCBs and
chromium and exposure of the hawk to lead. Estimated dosages of these chemicals do not pose
substantial risks. However, because the estimated dosages were about one-fifth to one-half of
the TRVs, and in view of the considerable uncertainties in both the estimates of exposure and
of risk (see Section 5.0), the possibility that adverse impacts may occur cannot be ruled out.

4.2.2 Risks to Mammals

Risks to mammals were evaluated by comparing tissue residue data {Table 1-7) with
concentrations reported to be associated with toxic effects.

Polychiorinated biphenyis

PCBs were sampled in livers of muskrats, rats, mice from the tidal Edmonds Creek area
by Wehran (1890). Only Aroclor 1254 was detected in muskrat livers whereas only Arocior 1260
was detected in mouse and rat livers. Geometric mean and maximum concentrations were 0.06

and 0.20 mg/kg in the muskrat and 0.230 and 0.370 mg/kg in the rat. In the singie mouse sampie

a concentration of 0.067 mg/kg was measured.
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Charters et al. (1991) aiso analyzed PCBs in the livers from 61 muskrats collected from

tidal Edmonds Creek and 16 samples from a reference area. PCBs were not detected in any of
the samples.

The concentrations detected in mammals are compared with the concentrations in adipose
tissue associated with reproductive effects (Hornshaw et al. 1983). To make the comparison, it
was necessary to estimate adipose tissue concentrations in Kin-Buc mammais. Felt et al. (1979)
found that the concentration of a pentachlorobiphenyl isomer in fat of laboratory rats (average of
abdominal and subcutaneous) was 16 times the concentration in the liver. This factor will be
used to compare the tissue levels measured in mammals at Kin-Buc with the levels associated
with toxic effects in mink. There are considerable uncertainties in using this factor for a specific
PCB with field data for commercial mixtures and in using laboratory rat data to estimate
distributions in wild mammals.

Multiplying the mean and maximum concentrations in Kin-Buc liver samples by 16 yields
estimated adipose concentrations of 0.96 and 3.20 mg/kg for the muskrat and 3.68 and 5.92
mg/kg for the rat. The estimated concentration in the single mouse sample was 1.07 mg/kg.

A comparison of the adipose concentrations reported by Homshaw et al. (1983) with the
estimated concentrations indicates that tissue concentrations are uniikely to be associated with
risks to Kin-Buc mammals. The maximum concentration estimated for a rat sample at Kin-Buc
(5.92 mgrkg) is less than the 6.0 mg/kg level which was not associated with adverse reproductive
effects in the mink. Since the mink appears to be more sensitive than the rat (Eisler 1986a), the
estimated levels in adipose tissues at the site are unlikely to be associated with toxic effects.

Cadmium

Cadmium was measured in the kidneys of muskrats and rats from tidal Edmonds Creek.
Geometric mean and maximum concentrations were 0.280 and 1.800 mg/kg in the muskrat and
0.100 and 0.110 mg/kg in the rat. In muskrats from Martins Creek, geometric mean and
maximum concentrations were 0.620 and 2.300 mg/kg, respectively.

These concentrations are considerably lower than the 100 mg/kg leve! identified as a
critical levels for adverse eftects on the kidney. Although liver effects can also occur in laboratory

animals exposed to cadmium (Tohyama et al. 1987), it is unlikely that these effects would be
present at the concentrations observed in mammals at Kin-Buc.
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Chromium

in samples collected at tidal Edmonds Creek, geometric mean and maximum
concentrations were 0.280 and 0.450 mg/kg in the muskrat kidney and 0.28 and 0.34 mg/kg in
the rat kidney. In samples collected from Martins Creek, geometric mean and maximum
concentrations in the muskrat kidney were 0.240 and 0.440 mg/kg, respectively.

Eisler (1986D) stated that organs and tissues of wildlife containing residues of greater than
0.8 mgrkg should be viewed as possibly contaminated. No studies linking tissue concentrations
with effects were cited in this review or were found in the literature.

The significance of the tissue residues of chromium in mammails at the site is not known.
No data were found associating these concentrations with adverse health effects in mammais.

Lead

in samples collected at tidal Edmonds Creek, geometric mean and maximum
concentrations were 1.500 and 2.000 mg/kg in the rat kidney (Wehran, 1890). Lead was not
detected in muskrat kidney tissues. At Martins Creek, lead was detected in one of three muskrat
kidney samples at a concentration of 0.500 mg/kg. Charters et al. (1991) detected lead at mean
concentrations of 0.32-0.50 mg/kg in livers of muskrats collected from tidal Edmonds Creek.
Mean concentration in livers of animals from the reference area were approximately 8.20 mg/kg.

Young et al. (1986) found similar concentrations of lead in the liver and kidneys of
woodchucks. Therefore, it is possible to compare the concentrations in Kin-Buc kidney samples
with those in liver or kidney from studies with wild mammals.

~ The study of Diters and Nielsen (1978) indicates that liver concentrations above 5 mgrkg
may be associated with toxic effects in mammals. Since the maximum concentration found at
Kin-Buc was 2.0 mg/kg in the rat kidney and because the mean levels of lead in muskrats were
about about an order of magnitude less than 5 mg/kg, it is unlikely that lead toxicity in mammals
is an ecological concern at the site.

4.2.3 Risks to Plants

Risks to plants were evaluated by comparing geometric mean sediment concentrations
in the wetland areas (tidal Edmonds Creek, Martins Creek, and Mill Brook) (Table 1-5) with TRVs
(Table 3-2). As shown in Table 4-4, plants do not appear to be at risk from exposure to PCBs
in sediments. However, several metais were reported at mean concentrations exceeding TRVs.
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Table 44 Risks to plants from exposure to chemicals in sediments at

Geometric mean sediment concentrations (mg/kg) TRV
(mg/kg)
Tidal Martins Ml
Edmonds Creek Brook
PCBs 0.423 ND 0.085 26
Antimony 5.89 4.00° | ND 5
Arsenic 42.12 21.79° | ND 15
Cadmium 1.13 1.62 ND 2.5
Chromium 57.46 50.85 30.66 64
Copper 98.21 63.58 47.64 60
Lead 76.34 77.73 80.90 46
Mercury 0.49 0.18 0.07 8
Nickel 43.47 23.41 27.27 100
Sitver 0.94 0.88 0.44 2
Zinc 190.68 218.83 ND 260

ND = Not detected.
* = Maximum value listed because mean was not calculated.
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At tidal Edmonds, the geometric mean concentration of arsenic exceeded the TRV by a
factor of 2.8. The geometric mean lead concentration (76.34 mg/kg) is 1.6 times the TRV of 46
mg/kg. while the mean copper concentration of 98.21 mg/kg is 1.6 times the TRV of 60 mg/kg.
At Martins Creek, mean concentrations of lead exceeded the TRV by a factor of 1.7, while mean

concentrations of arsenic and copper slightly exceeded the TRVs. At Mill Brook, the mean
concentration of lead exceeded the TRV by a factor of 1.8.

As discussed in Section 5.0, there are considerable uncertainties associated with the use
of the plant TRVs. The greatest uncertainty is the use of these soil concentrations to represent
levels in sediment. Bioavailability and etfects of metals in sediments vs. soils is likely to difter
substantially due to factors such as redox potential, sulfide content, salinity, and pH.

Marsh plants may be at risk from exposure t0 metals such as arsenic, copper, and iead
in tidal Edmonds Creek sediments. Lead and copper concentrations in the Martins Creek/Mill
Brook system may also pose risks to marsh plants. However, as described in the following
section, there are considerable uncertainties associated with these estimates.
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5.0 UNCERTAINTIES IN THE ECOLOGICAL ASSESSMENT

The primary sources of uncertainty are the small number of sampies collected for surtace
water and biota. the lack of sampling of the benthic community, the assumptions used to mode!
exposure, and the derivation and use of guidance values to evaluate risks.

A major source of uncenéinty is the small number of samples collected in some locations
of the site. No more than five surface water samples were collected in any site area and there
were no samples collected at Martins Creek or Mill Brook. Sample analyses for several metals
were rejected due to laboratory contamination. These data gaps limit the ability to perform a
comprehensive assessment of surface water risks. Sediment analyses of several other Raritan
River samples would have been useful in comparing site contaminant levels with levels from other
local areas. Samples of fish and mammals never exceeded Six organisms per site area.

The fish community at the site has not been well characterized. The only sampling gear
used--minnow traps--is selective for small fish. Although the mummichog is an excelient fish for
hazard assessment (because of its stationary nature), it is possible that unsampied species may
have greater PCB body burdens and greater risks. Thus, the characterization of risk to fish using
only the mummichog data contains considerable uncenainty.

It is unknown whether ecological receptors exist in Pool C and the Connecting Channe!
and the Low Lying Area. These data would be useful in characterizing environmental risks in
these areas. Benthic data would be especially useful at Pool C and the Connecting Channei
which has the highest concentrations of PCBs in sediments.

it must be assumed that a benthic community exists in the tidal marsh since many other
ecological receptors were found. Data on benthic community abundance and diversity would be
useful in assessing possible sediment impacts.

Considerable uncertainties arise in the estimation of exposure for birds. Limited data were
available on the movements and feeding habits of great blue heron and red-tailed hawks in the
Raritan River system. Estimates of prey concentrations were based on a small number of
samples. Concentrations of PCBs in fiddler crabs were considerably higher in a single sample
analyzed with the carapace removed. Further analyses of carapace-tree crabs would be needed
as confirmation. For hawks, estimates of dietary concentrations were based on rat liver and
kidney since whole body concentrations were not available. These organ concentrations may be
greater or lower than whole body concentrations.
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Comparisons of body burdens in fish and mammal samples at Kin-Buc |l with levels
associated with toxicity in literature studies are also subject to uncertainty. In most cases
comparisons are between different species and involve tissue concentrations in different organs.
Animals from field studies frequently have measurable concentrations of other contaminants.

Aquatic toxicity data. which are the basis for ambient water quality criteria, have inherent
variability. Sprague (1985) reported that LC,, tests, performed by the Same investigators using
the same dilution water over a period of years, varied by factors of 1.3-5.5. Ambient water quality
criteria based on these studies are, therefore, also subject to uncertainty.

There are greater uncertainties in the guidance values for sediment toxicity. The EPA
(1988) interim sediment guality criteria are based on partitioning theory which uses parameters
such as distribution coefficients (K ) to estimate interstitial water concentrations to evaluate
toxicity. A further source of uncertainty is the adjustment of these values by the total organic
carbon content for the site area (which are based on few measurements and can greatly affect
the SQC). The ER-L and ER-M guidance values are statistical estimates based on a variety of
studies. The vast majority of these studies are tests with field-coliected sediments which contain
many compounds in addition to the one under investigation. Thus, these values may be strongly
influenced by sediment characteristics such as the presence of other contaminants, organic
carbon content, acid volatile sulifides, redox potential, and particle size.

Plant toxicity values are baséd on studies which may not accurately model realistic
exposures. Hansen and Chaney (1987) reviewed the phytotoxicity database. One major error
in phytotoxicity tests is the application of soluble metal salts to soils since metals in solution are
more bioavailable and toxic than metals incorporated in a soil matrix. Other sources of error are
the use of small pots which confines roots and overestimates uptake. Soil pH is a major tactor
aftecting uptake. Often pH is not controlled or measured in these tests. Use of these soil-derived
data for sediments also adds considerable uncertainty since contaminant mobility will be very
different.

$302.001-KIN-BUC RA DRAFT FINAL PT 2 84

yyoz 200 ogh



6.0 SUMMARY AND CONCLUSIONS

Potential risks to ecological receptors have been evaluated based on site monitoring data,
a review of the toxicity of the chemicals of concern, and exposure estimates. The assumptions
used in estimating exposures and deriving toxicity reference values have been described in this
assessment. The results of the environmental assessment are summarized below.

Exposure of aquatic life to chemicals measured in surface water were assessed by
comparing concentrations with ambient water quality criteria and other guidance values. Organic
chemicals were infrequently detected in surface waters. PCBs and DDT were detected in only
one of three sampies in the primary source area for contaminants (Pool C and the Connecting
Channel). The DDT concentration of 0.20 ugA slightly exceeded the acute AWQC of 0.12 ug/
and exceeded the chronic AWQC of 0.001 ugl. The PCB concentration of 0.3 pg/t did not
exceed the acute AWQC of 2.0 pg/t but exceeded the chronic AWQC of 0.014 ug/l. Neither
compound was detected in the major receiving system (tidal Edmonds Creek), where ecological
receptors were sampled. Aquatic life at the site does not appear to be at risk from exposure to
organic chemicals in surface waters.

A number of inorganic chemicals were found at concentrations exceeding AWQC. Aquatic
lite in tidal Edmonds Creek may be at risk from the levels of aluminum, copper, iron, nickel, and
zinc. However, aluminum and zinc concentrations were higher in tidal Edmonds than in Pool C
and the Connecting Channel. Concentrations of copper in the site areas cannot be compared
because Pool C and Connecting Channel samples were rejected during data validation. Iron
appears 1o be elevated regionally and the pattern of contamination does not impiicate Pool C and
the Connecting Channel as a source. Similarly, nickel concentrations were higher in the non-tidal
Edmonds Creek samples than in the source area. Thus, aithough aquatic life may be at risk from
exposure to several metals in site surface waters, regional inputs and natural sources appear to
be more important than site-related contamination.

The major site-related risk to aquatic life is from exposure to PCBs in sediments at tidal
Edmonds Creek (including the mosquito channel area). A concentration gradient was evident with
total PCB levels as high as 730 mg/kg measured in the source area and a maximum
concentration of 300 mg/kg measured in tidal Edmonds Creek. Geometric mean Aroclor 1254
concentrations exceeded the site-specific sediment quality criteria at Pool C and the Connecting
Channel, tidal Edmonds Creek, the Unnamed Ditch, and Mill Brook Mean total PCB
concentrations also exceeded both the ER-L and ER-M concentrations used as guidance for
sediment toxicity at Poo! C and the Connecting Channel, tidal Edmonds Creek, and the Low Lying
Area. T
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Several PAH compounds and total PAHs were found at levels exceeding toxicity guidance
values. Although several samples at Pool C and the Connecting Channel contained individual
PAHs at the highest levels reported onsite (greater than 10 mg/kg), there is not clear pattern of
contamination implicating Pool C and the Connecting Channel as the primary source of PAHs.

Seven metals (antimony, arsenic, copper, lead, mercury, nickel, and zinc) appear to be
at elevated levels in tidal Edmonds Creek sediments relative to sediments from nearby
background areas. These seven metais were found at mean concentrations exceeding their ER-L
guidance values; thus sediments from tidal Edmonds Creek may be toxic due to metals
contamination as well as PCB contamination. Of these metals, antimony is of lesser concem
since it was only detected in 2 of 59 samples from the area. Although there is no strict
concentration gradient from Pool C and the Connecting Channel to the receiving streams in all
cases. the areas with the highest sediment metal concentrations were usually Pool C and the
Connecting Channel and tidal Edmonds Creek. Thus site-related metals cannot be.ruled out as
a contributor to the observed metal concentrations in site. By [ 2y T

Pagte
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it is conservative to assume that metal toxicity in sediments is additive; sediments with a
large number of metals exceeding guidance values are more likely to be toxic than sediments with
few metals exceeding guidance values. Thus, the greatest concern for metal toxicity is at tidal
Edmonds Creek. Other areas where sediment metals appear to be elevated relative to
background samples at levels of concern are Pool C and the Connecting Channel (for antimony,
arsenic, and nickel), the Unnamed Ditch (for arsenic, mercury, and silver) and Martins Creek (for
antimony and cadmium).

Sediments can serve as a source for PCBs and metals contamination to fish and
macrocrustaceans such as the fiddler crab. PCB concentrations in mummichogs at tidal
Edmonds Creek (geometric mean: 2.97 mg/kg; maximum: 4.10 mg/kg) were about three times
the concentrations measured in the Martins Creek/Mill Brook system and reflect the higher
sediment concentrations. Although no literature was found linking tissue concentrations with
effects in mummichogs, data for other species indicates the potential adverse effects of the body
burdens in the tidal Edmonds Creek fish. Data are inadequate to evaluate the possible effects
of the body burdens measured in fiddler crabs at tidal Edmonds Creek, which was the only site
area sampled. Concentrations of cadmium, chromium, and lead measured in fish and fiddler
crabs do not appear to pose risks and cannot be strongly attributed to site contamination.

Exposure of predatory birds to contaminants in their prey and drinking water have been
estimated using the great blue heron as an example of a bird that consumes fish and crabs and
the red-tailed hawk as a rodent-eating bird. Estimated dosages were compared with toxicity
reference values (TRVs; estimated no adverse effect concentrations). Estimated dosages do not
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appear t0 pose substantial risk in that, in all cases, dosages were less than the TRVs. The
greatest concern is from exposure of the heron to PCBs and chromium and exposure of the hawk
to lead. Because estimated dosages were about one-fifth to one-half of the TRVs, and in view
of the uncertainties in both the estimates of exposure and risk, the possibility that adverse impacts
on these receptors may occur cannot be ruled out.

Based on body burden analysis, mammals do not appear to be at risk from exposure to
PCBs, cadmium, chromium, and lead. PCB body burdens were highest in the rat samples.
Estimated adipose tissue concentrations in rats are equivalent to levels that were not associated
with reproductive effects in mink which is the most PCB-sensitive mammal tested to date. Tissue
concentrations of cadmium in mammalian kidneys at the site are about 50 times less than the
criical level associated with renal toxicity. No data were found linking chromium kidney
concentrations with toxic effects. The maximum lead concentrations measured in rat kidney are
several times lower than levels associated with toxic effects.

Marsh plants at tidal Edmonds Creek and Martins Creek may be at risk from exposure to
arsenic, copper. and tead. Geometric mean concentrations exceeded the toxicity reference
values for all three metals. However, there are considerable uncertainties in the toxicity reference
values which were derived for soil rather than sediment exposures.

Threatened and endangered bird species have been observed at or adjacent to Kin-Buc
as part of the Rl investigation. Exposure pathways were explicitly assessed for the great blue
heron (New Jersey threatened). Pathways evaluated for the red-tailed hawk are relevant for
evaluating risks to other threatened or endangered predatory birds. Based on the exposure and

toxicity assessment, these species do not appear to be at substantial risk from site-related
contamination.
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CAUTIONS AND RESTRICTIONS ON NATURAL HERITAGE DATA

The quantity and quality of data collected by the Natural Heritage Program is dependent
on the research and observations of many individuals and organizations. Not all of this
information is the resuit of comprehensive or site-specific fieid surveys. Some natural areas in
New Jersey have never been thoroughly surveyed. As a result, new locations for plant and
animal species are continuously added to the data base. Since data acquisition is a dynamic,
ongoing process, this Office cannot provide a definitive statement on the presence, absence, or
condition of biclogical elements in any part of New Jersey. {nformation supplied by the Natural
Heritage Program summarizes existing data known {0 the program at the time of the request
regarding the biological elements or location in question. The information should never be
regarded as final statements on the elements or areas being considered, nor should they be
substituted for on-site surveys required for environmental assessments. The attached data is
provided as one source of information to assist others in the preservation of natural diversity.

This office cannot provide a letter of interpretation or a statement addressing the
classification of wetlands as defined by the Freshwater Wetlands Act. Requests for such
determination should be sent to DEP Division of Coastal Resources, Bureau of Freshwater
Wetlands. CN 402, Trenton, NJ 08625.

information provided by this database may not be published without first obtaining the
written permission of the Office of Natural Lands Management. In addition, the Natural Heritage
Program must be credited as an information source in any publication of data.
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APPENDIX B
CALCULATION OF MARSH GROUND PRESSURES
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APPENDIX C
DESCRIPTION AND COST OF GROUNDWATER
MONITORING PROGRAM
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APPENDIX C
DESCRIPTION AND COST OF GROUNDWATER
MONITORING PROGRAM

L MONITORING PROGRAM DESCRIPTION

Groundwater in the Mound B and Low-Lying Areas of OU2 would be monitored to
determine the efficacy of no further action. A total of nine sand and gravel and bedrock
well couplets would be sampled annually. Every 5 years, the no further action remedy
would be reviewed. Based on the 5-year reviews of the groundwater data, the sampling
schedule could be modified or maintained for a period of up to 30 years. The couplet
locations are shown in Figures C-1 and C-2. The samples would be analyzed for Target
Compound List parameters and the following indicator parameters: nitrate, ammonia, total

organic carbon, total kjeldahl nitrogen, total suspended solids, and total dissolved solids.

. MONITORING PROGRAM COST ESTIMATE
The annual estimated cost for sampling and analysis of the nine couplets would be

v

approximately:
18 samples/yr x $2,450/sample = $44,100/yr
The present value cost over a period of 30 years (at S percent discount rate before

taxes and after inflation) would be $677,900. However, monitoring for 30 years may not

be required after the S-year reviews of the monitoring data.

C-1 10.7/92.09406.1
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APPENDIX D
RARITAN RIVER DATA AND MONITORING PROGRAM
COST ESTIMATE

L. RARITAN RIVER DATA

‘Data were obtained for the Raritan River as part of the effort to develop effluent
discharge limits for the OU1 leachate/groundwater treatment plant. Tables D-1 to D-8 show
the Raritan River surface water data obtained. (This data also appears in Appendix A of the
June 1992 Addendum to Background Informadon for Development of Effluent Limits.) The
data were obtained over an eight-week period over different tidal cycles. Figure D-1 shows
the sampling location at the proposed effluent outfall location (denoted in Figure D-1 as
outfall (submerged)). This location is approximately 60 feet from the shoreline. Samples
were obtained at a depth of 3 feet above the river bottom at the sampling location.

The data do not indicate any elevated levels of contaminants in the Raritan River
close to the shoreline in the vicinity of Mound B.

i MONITORING PROGRAM COST ESTIMATE

In order to monitor potential impacts to the Raritan River, a monitoring program
would be instituted. This would consist of a gauging station in the Raritan River,
monitoring in the Raritan River (as described in Section 3.0), and automatic water level
gauging of a monitoring well in Mound B and the Low-Lying Area. The automatic water

level gauging of the monitoring wells would be done in addition to the monitoring well
sampling described in Appendix C.

The estimated cost for these activities is as follows:

Caphal

=
39
. River gauging station/monitoring well e
water level recording stations $30.000 o
o
- N
Subtotal Capital $30,000
N
)
~N
[

D-1 10.7/92.09406.F9



o&M

*  Raritan River water quality sampling,

analysis/reporting $20,000/yr

. River and monitoring well water level
data compilation/analysis/reporting $50,000/yr
Subtotal O&M $70,000/yr

The present value cost of these efforts over 30 years at a 5 percent discount rate
would be $1.1 million. However, 30 years of monitoring may not be required based on the
S-year reviews of the data.



KINBUC / RARITAN RIVER

Tabile D-1

SURFACE WATER QUALITY RESULTS
OCTOBER 10, 1991

Sampie Date 101091 | 10/10/81 | 1/10/91
Time 1:10PM 4:45PM 8:00PM
Tide Cycle ME SBF MF
Metals (ug/l)
Aluminum 1730 1450 1450
Antimony <60 <60 <60
Arsenic <10 <10 <10
Barium <200 <200 <200
Beryllium <5 <5 <5
Cadmium <10 <10 <10
Calcium 83500 49800 93500
Chromium <10 <10 <10
Cobalt <50 <50 <50
Copper 55 <25 <25
iron 1560 1030 2850
Lead 1.7 4.5 1.3
Magnesium 208000 90000 246000
Manganese 170 159 160
Mercury <0.2 <0.2 <0.2
Nickel <40 <40 <40
Potassium 65600 28000 77800
Selenium <5 <5 <5
Siiver <10 <10 <10
Sodium 1680000 691000 | 2040000
Thallium <10 <10 <10
Vanadium <50 <50 <50
Zinc 52.2 245 39.2
Indicator Parameters (mg/l)
Ammonia-Nitrogen 0.3 0.2 0.31
Biochemical Oxygen Demand <2 <2 <2
Chemical Oxygen Demand 109 122 217
Cyanide <0.01 <0.01 <0.01
Total Dissolved Solids 5510 2630 7410
Total Kjeldahi Nitrogen 0.95 1.41 0.96
Total Suspended Solids 37 25 78
Volatile Ogganm wa)
Acetone 12 <10 <10
Xylene (total) 0.8J <5 <5
Semi Volatile Organics (1g/1)
Di-n-butylpithalate <10 <10 1J
Pyrene 0.6J <10 <10
Bis (2-Ethythexyl) phthalate 0.3J 0.7J8 <10
Benzo (b) fluoranthene 0.6 <10 <10
Pesticides/PCBs wgll)
beta-BHC <0.05 0.02J <0.05
Aldrin 0.06 0.04J 0.06

28Y
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Table D-1
KINBUC / RARITAN RIVER
SURFACE WATER QUALITY RESULTS
OCTOBER 10, 1991

Continued

|Fleid Measurements

Temperature (C) 17.1 16.8 NA
pH (S.U.) NA NA NA
oH (mV) NA NA NA
Conductivity (umhos) NA NA NA
Dissolved Oxygen (ppm) NA NA NA
Salinity (ppt) 34 1.88 NA
< - Indicates compound was below detection limit

{value shown is detection limit)

J - indicates compound was present in the sample at an estimated
value, greater then zero, but less then the minimum detection limit.

NA - Measurement not recorded

ME - Maximum ebb tide

MF - Maximum flood tide

SL - Slack tide

SBF -

200 08X
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Table D-2
KINBUC / RARITAN RIVER

SURFACE WATER QUALITY RESULTS
OCTOBER 17, 1991

Sample Date 101701 101701 10/17/91
Time 7:50AM | 10:45AM | 1:30PM
Tide Cycle ME SL MF
Maetals (ug/l)
Aluminum 368 <200 n
Antimony <60 <60 <60
Arsenic <10 <10 <10
Barium <200 <200 <200
Beryllium <5 <5 <5
Cadmium <10 <10 <10
Calcium 123000 114000 127000
Chromium <10 <10 <10
Cobalt <50 <50 <50
Copper <25 <25 <25
iron 424 404 532
Lead <3 <3 <3
Magnesium 365000 333000 387000
Manganese 90.1 91.1 89.1
Mercury <0.2 <0.2 <0.2
Nickel <40 <40 <40
Potassium 122000 111000 132000
Selenium <10 <5 <10
Siiver <10 <10 <10
Sodium 3230000 | 2860000 | 3360000
Thallium <10 <10 <10
Vanadium <50 <50 <50
Zinc <20 <20 <20
Indicator Parameters (mg/l)
Ammonia-Nitrogen <0.04 0.24 0.18
Biochemical Oxygen Demand NA NA NA
Chemical Oxygen Demand 244 199 177
Cyanide <0.01 <0.01 <0.01
Total Dissolved Solids 11000 10200 11700
Total Keldahl Nitrogen 1.05 1 1.17
Total Suspended Solids 17 17 17
Volatile Organkx wo)
Acstone <10 4JB <10
Field Measurements
Temperature (C) NA NA NA
pH (S.U.) NA NA NA
oH (mV) NA NA NA
Conductivity (umhos) NA NA NA
Dissolved Oxygen (ppm) NA NA NA
Salinity (ppt) NA NA NA

NA - Compound not analyzed for or measurement not recorded.

200 ng
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Table D-3
KINBUC / RARITAN RIVER

SURFACE WATER QUALITY RESULTS
OCTOBER 28, 1991

Sample Date 10/25/01 | 10/25/91 | 10/25/91
Time 1:32PM 4:47PM 6:43PM
Tide Cycle ME SBF MF

Metais (ug/))
Aluminum 696 453 1830
Antimony <60 <60 <60
Arsenic <10 <10 <10
Barlum <200 <200 <200
Beryium <5 <5 <5
Cadmium <10 <10 <10
Calclum 67200 40200 55400
Chromium <10 <10 <10
Cobalt <50 <50 <50 |
Copper <25 <25 <25
iron 1290 902 3470
Lead 4.7 7 12
Magnesium 161000 67100 121000
Manganese 106 96.8 125
Mercury <0.2 <0.2 <0.2
Nickel <40 <40 <40
Potassium 46900 20800 36700
Selenium <5 <5 <5
Siiver <10 <10 <10
Sodium 1310000 511000 964000
Thallium <10 <10 <10
Vanadium <50 <50 <50
Znc <20 <20 24.4
indicator Parameters (mg/l)
Ammonia-Nitrogen 0.25 0.18 0.16
Bilochemical Oxygen Demand 8 12 7
Chemical Oxygen Demand 120 50.1 86.1
Cyanide <0.01 <0.01 <0.011
Total Dissolved Solide 4880 1970 3600
Total Kjeldahi Nitrogen 1.01 1.58 1.09
Total Suspended Solids 14 10 75
Volatile Organics (/g/)

<10 <10 6JB
ﬁiﬂdlﬁnuununams
Temperature (C) 15 14.8 14.2
pH (8.U.) NA NA NA
oH (mV) NA NA NA
Conductivity (umhos) 7000 2500 6000
Dissolved Oxygen (ppm) 7.2 6.4 7.2
Salinity (ppt) 4.8 1.8 4.2

9,02 200 9%




KINBUC / RARITAN RIVER

Table D—4

SURFACE WATER QUALITY RESULTS
OCTOBER 30, 1991

Sample Date 10/730/91 | 10/30/91 | 10/30/91
Time 10:24AM | 2220PM 5:27PM
Tide Cycle MF SBE ME
Metals (ug/l)
Aluminum 1410 1020 2350
Antimony <60 81 7.9
Arsenic <10 <10 <10
Barium <200 <200 <200
Beryllium <5 <5 <5
Cadmium <10 <10 <10
Caicium 103000 176000 150000
Chromium <10 <10 <10
Cobalt <50 <50 <50
Copper 57.5 72.7 92.8
ron 2370 1790 3900
Lead 13.2 9.5 15.6
Magnesium 294000 555000 484000
Manganese 97.7 81.5 105
Mercury <0.2 <0.2 <0.2
Nickel <40 <40 <40
Potassium 86900 168000 139000
Selenium <10 <10 <10
Siiver <10 <10 <10
Sodium 2940000 | 5770000 | 3720000
Thallium <10 <10 <10
Vanadium <50 <50 <50
Zinc 63.6 43.3 17
Indicator Parameters (mg/l)
Ammonia-Nitrogen 0.28 0.31 0.27
Biochemical Oxygen Demand 6 23 9
Chemical Oxygen Demand 258 731 287
Cyanide <0.011 <0.01 <0.01
Total Dissoived Solids 9310 18600 14200
;uﬂkkudﬂnmqun 0.48 0.97 0.49
Total Suspended Solids 32 (14 195
Semi Volatile Organm (pg/y
Digthyiphthalate 0.6J <10 <10
Bis (2-Bthylhaxyf) phthalate 1.2)B 2.8)8 1.7J8
Field Measurements
Temperature (C) 13.1 13.2 13.2
pH (S.U.) 7.24 7.24 7.45
oH (mV) i -54.6 -64.65
Conductivity (umhos) 12510 21650 14000
Digsoived Oxygen (ppm) 7.9 7.7 7.5
Salinity (ppt) 9.4 17.4 1"

200 o8y
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Table D-5

KINBUC / RARITAN RIVER

SURFACE WATER QUALITY RESULTS
NOVEMBER 7, 1991

Sampie Date 1107/91 1107/91 110791
Time 11:40AM | 3:06PM 5:06PM
Tide Cycle ME SBF MF
Metals (ug/)
Aluminum 693 507 536
Antimony <80 <60 <80
Arsenic <10 <10 <10
Barium <200 <200 <200
Beryllium <5 <5 <5
Cadmium <10 <10 <10
Calcium 91600 71800 82200
Chromium <10 <10 <10
Cobakt <50 <50 <50
Copper 55.1 64.4 75.6
Iron 1410 972 1120
Lead 6.4 9.3 8.4
Magnesium 229000 157000 193000
Manganese 113 111 113
Mercury <0.2 <0.2 <0.2
Nickel <40 <40 <40
Potassium 60800 43600 54000
Selenium <5 <5 <5
Siiver <10 <10 <10
Sodium 1900000 | 1200000 | 1380000
Thallium <10 <10 <10
Vanadiom <50 <50 <50
Zinc 80.6 80.4 87.1
Indicator Parameters (mg/l)
Ammonia-Nitrogen 0.25 0.24 0.21
Blochemical Oxygen Demand 3 2 <2
Chemical Oxygen Demand 161 149 138
w <0.01 <0.01 0.012
Total Dissoived Solids 6550 4190 5270
Total Kleidahl Nitrogen 1.1 1.3 0.83
Total Suspended Solids 40 <5 22
Volatile Orpnic.s M
Methylene Chioride 208 <5 <5
Acstone 48 5J8 4J)8
Carbon Dieuifide 1J <5 <5
1,2-Dichiorosthene (total) 1J8 <5 <5
1,1,1 Trichiorosthane 1J <5 <5
Xylene (total) 1JB <5 <5
Semivolatile wo
Bis (2-Ethythexyl) phthalate 0.7J8 0.6J8 0.998

gr0z 200 O8X




Table D-5
KINBUC / RARITAN RIVER

SURFACE WATER QUALITY RESULTS
NOVEMBER 7, 1991

continued

Field Measurements
Temperature (C) 12 2 o
e 7.16 7.28 74
eH (mV) -59.75 -60.5 -67
Conductivity (umhos) 7900 4375 6050
om 7.6 4 8
Salinity (ppt) >4 = -

38y
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Table D-6
KINBUC / RARITAN RIVER

SURFACE WATER QUALITY RESULTS
NOVEMBER 14, 1991

Sample Date 11491 WAL ) WAL )]
Time 10:02AM | 254PM 5:08PM
Tide Cycle MF SBE ME
Metals (ug/))
Aluminum 522 <200 220
Antimony 65.4 85.7 <60
Arsenic <10 <10 <10
Basium <200 <200 <200
Berylium <5 <5 <5
Cadmium <10 <10 <10
Calclum 133000 138000 73600
Chromium <10 <10 <10
Cobak <50 <50 <50
Copper 51.6 56.8 28.7
lron 1100 466 504
Lead <3 <3 3
Magnesium 375000 384000 166000
Manganese 76.8 73.4 73.6
Mercury <0.2 <0.2 <0.2
Nickel <40 <40 <40
Potassium 101000 105000 45200
Selenium <8.5 <8.5 <5
Silver <10 <10 <10
Sodium 3580000 | 3650000 | 1670000
Thallium <10 <10 <10
Vanadium <50 <50 <50
2nc 63.1 44.8 429
Indicator Parameters (mg/l)
Ammonia-Nitrogen 0.25 0.26 0.1
Biochemical Oxygen Demand <2 <2 <2
Chemical Oxygen Demand 503 639 179
Cyanide <0.01 <0.01 <0.01
Total Diesoived Solids 9960 2680 4880
Total iGeidahl Nitrogen 0.78 0.71 0.62
Total Suspended Solids 23 28 1
Semivoiatile Organlca wo)
Bis (2-ethylhexyf) phthalate 5J 0.7J 0.9
Fileld Measurements
Temperature (C) 8.5 8.5 8
pH (S8.U.) 6.24 7.49 7.43
oH (mV) -16.8 -77.7 -74.7
Conductivity (umhos) 7500 13900 8200
Dissoived Oxygen (ppm) 7.5 NA NA
Salinky (pp8) 7 12 73

NA - Measurement not recorded.



Table D-7

KINBUC / RARITAN RIVER
SURFACE WATER QUALITY RESULTS
NOVEMBER 21,1991
Sampile Date 11721801 | 172191 | 1172191
Time 10:30AM | 2:00PM 4:00PM
Tide Cycle ME SBF MF

Metals (ug/))

Aluminum 324 320 712
Antimony 67.7 <60 78.8
Arsenic <10 <10 <10
Barium <200 <200 <200
Beryllium <5 <5 <5
Cadmium <10 <10 <10
Calcium 95800 64300 92600
Chromium <10 <10 <10
Cobalt <50 <50 <50
Copper 77.7 30.5 <25
ron 825 637 1540
Lead 38 3.3 6
Magnesium 253000 141000 248000
Manganese 96.9 88.1 101
Mercury <0.2 0.21 <0.2
Nickel <40 <40 <40
Potassium 70200 42800 72700
Selenium <10 <5 <10
Siiver <10 <10 <10
Sodium 1870000 | 1080000 | 2010000
Thallium . <10 <10 <10
Vanadium <50 <50 <50
Zinc 41 95.8 31.2
Indicator Parameters (mg/T)

Ammonia-Nitrogen 0.22 0.17 0.16
Biochemical Oxygen Demand 3 <2 <2
Chemical Oxygen Demand 132 147 203
Cyanide <0.01 0.011 <0.01
Total Dissolved Solids 7070 3840 7120
Total Kjeidah! Nitrogen 1.12 0.75 0.82
Total Suspended Solids 24 26 37
Volatile Organics won
|Methylene Chioride s 3B 2)8
Acetone 888 31B 8JB
Toluene <5 1J <5
Semivolatile Organics (1)

Bis (2-Ethythexyl) phthalate <10 0.9J k¥

190z 200 Jay



KINBUC / RARITAN RIVER

Table D-7

SURFACE WATER QUALITY RESULTS
NOVEMBER 21,1991

continued

Field Measurements

Temperature (C) 9 10 9.5
pH (S.U.) 6.68 7.35 7.2
oH (mV) -35.5 -72.3 -66.5
Conductivity (umhos) 9040 5130 9050
Dissoived Oxygen (ppm) 12 9.5 10
Salinity (ppt) 5.04 2.058 523




Table D-8

KINBUC / RARITAN RIVER
SURFACE WATER QUALITY RESULTS
NOVEMBER 26, 1991

Sampile Date 11/26/91 11/26/91 11/26/91
Time T7:45AM | 1245PM | 240PM
Tide Cycle MF SL ME
Metals (ug/)
Aluminum 1340 695 559
Antimony <60 <60 <60
Arsenic <10 <10 <10
Barium <200 <200 <200
Beryllium <5 <5 <5
Cadmium <10 <10 <10
Caicium 23800 47100 30800
Chromium <10 <10 <10
Cobalt <50 <50 <50
Copper <25 <25 <25
lron 2340 1480 1100
Lead 8.1 5.2 4.1
Magnesium 24700 108000 50500
Manganese 102 105 92.3
Mercury <0.2 <0.2 <0.2
Nickel <40 <40 <40
Potassium 9920 34600 18000
Selenium <5 <5 <5
Silver <10 <10 <10
Sodium 170000 833000 391000
Thailium <10 <10 <10
Vanadium <50 <50 <50
Zinc 425 51.5 50.5
Indicator Parameters (mg/l)
Ammonia-Nitrogen 0.212 0.21 0.155
Biochemical Oxygen Demand 4 2 <2
Chemical Oxygen Demand 23 92.4 46
Cyanide <0.01 <0.01 <0.01
Total Dissolved Solids 432 2970 1260
Total ijeldah Nitrogen 0.764 1.06 0.79
Total Suspended Solids 69 53 K3
Volatile Organics (vg/])
Methylene Chioride 0.9JB 0.8J8 1J8
Acetone 6JB <10 148
Carbon Disulfide 0.3J <5 <5
1,1,1 Trichlorosthane <5 <5 1J
Xylene (total) 0.5J <5 <5

"802 200 o8y



KINBUC / RARITAN RIVER

Table D-8

SURFACE WATER QUALITY RESULTS
NOVEMBER 286, 1991

continued

4-Chioro-3-Maethyiphenol 1J 0.8 <10
Disthyiphthalate <10 <10 0.7J
Di-n-butyiphthalate <10 <10 2
Bis (2-Ethylhexyl) phthalate 1J8 0.9J8 2J8
|Flold Measurements

- |Temperature (C) 7.5 8.5 8
pH (S.U.) NA NA NA
oH (mV) NA NA NA
Conductivity (umhos) 1025 3800 1700
Dissolved Oxygen (ppm) 7.5 7.8 7.5
Salinity (ppt) 0.9 3.25 1.5

NA - Measuremeant not recorded.

o284

200
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