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US Army Corps of Engineers In replying refer to:

New York District Pubiic Naotice Number: FP63-SKVKI1-2007
ATTN: Harbor Programs Branch (Hawkins) [ssue Date: 24 August 2007

26 Federal Plaza, Room 2119 Expiration Date: 24 September 2007

New York, N.Y. 10278-0090

NEW YORK AND NEW JERSEY HARBOR DEEPENING
NEW YORK AND NEW JERSEY CHANNELS
FEDERAL NAVIGATION PROJECT
CONTRACT AREA S-KVK-1

TO WHOM IT MAY CONCERN:

Pursuant to Section 103 of the Marine Protection. Research, and Sanctuaries Act (MPRSA) of 1972
(commonly rcferred to as the Ocean Dumping Act, 33 U.S.C. 1413) and Sectien 404 of the Federal
Water Pollution Control Act (amended in 1977 and commonly referred to as the Clean Water Act.
33 U.S.C.1344), this Public Notice serves as the U.S. Army Corps of Engineers (New York District)
notification and request for comnments relating to the potential placement ot [1ARS-suitable material
obtained under the S-KVK-] construction contract of the New York and New Jersey Harbor
Deepening Project. as authorized by Section 101(a)(2) of the Water Resources Act of 2000, Public
Law 106-541. This proposed placement will allow suitable Holocene silt and clay, Holocene sand.
recently deposited sediments, Pleistocene red-brown clay, and Pleistocene glacial till material to be
placed at the Historic Area Remediation Site (HARS) .

ACTIVITY: Deepen the remainder of the federal Kill Van Kull Channel, which is
authorized as part of the New York & New Jersey Harbor Deepening Project
in Section 101(a}2) of the Water Resources Act of 2000, Public Law 106-
541 to =52 ft below mean low water with placement of approximately
1,500,000 cubic vards of HARS-suitable remediation dredged material at the
Historic Area Rcmediation Site. Also, approximately 900,000 cubic vards of
rock will be placed at a permitted reef site.

LOCATION: Kill Van Kull federal Navigation Channel, Bayonne. New Jersey and Staten
[sland. New York.

DESCRIPTION OF PLANNED ACTION:

The overall New York and New Jersey Harbor Project involves deepening 23.6 miles of navigation
channe] to depths of 50-53 feet below mean low water. Sixteen individual dredging contracts are
planned to accomplish the deepening (see Figure 1). To date. four contracts have been awarded,



including the S-KVK-2 contract which was completed in March 2007. A fifth contract (Port Jersey)
is scheduted to be awarded 1in fall of 2007.

Contract Area S-KVK-1

Contract Area §-KVK-1 {see Figure 2) contains Holocene gray silt and clay, Holocene sand, and
recently deposited sediments overlying hard Pleistocene red-brown clay. Pleistocene glacial till and
rock that are to be dredged to a depth of —32 feet for the 50-foot project depth (i.e.. design depth of
50 feet plus an additional 2 feet for safety). To account for the inherent imprecision and variability
in a dredging operation, the contractor is also paid for removing up to an additional 1.5 feet of
material, below the required depth of —52 feet mean low water. Based on analyses of survey data
from previous contracts, it is expected that that the average depth that will be achieved will be —33.5
feet. Approximately 95% of the individual survey points will likely be between —52.5 feet and —
54.5 feet below mean low water. The Holocene gray silt and clay, Holocene sand. recently
deposited sediments, and the Pleistocene red-brown clay and Pleistocene glacial till are proposed to
be used beneficially as HARS Remediation Material. The table below summarizes the volumes of
material proposed to be dredged from the Kill Van Kull Channel, which is expected to take

approximately two years to complete.

Table A
Material Volume Estimates for the Kill Van Kull Channel (to a total depth of -53.5")

HARS-Suitable HARS-Suitable Holocene Rock

Pleistocene Sediments Sediments (CY) Total
Location of Material / o 3 N Recently (to be Material
Volume Estimates Glacial Red-Brown Gray Sile (¢ 14 Deposited | placed | Volume

;f(:l‘l{) ((Cl?)w ;ch;,“ (CY) Sediments | at reefl (CY)

’ (CY) site)

S-KVK-1 400,000 160,600 180,000 600,000 | 160,000 900,000 | 2,400,000

* The USEPA, Region 2 and the USACE. NY District determined in a Memorandum For Record dated August 26,
2003, that Pleistocene glacial till from the Kill Van Kull Charnel is suitable for HARS placement. As a resull, future
Pleistocene glacial till dredged from 1his area would not require further HARS testing.

** The USEPA. Region 2 and the USACE, NY District determined in a Memorandum for Record dated Januvary 26,
2000 that Pleistocene red-brown clay from the greater Newark Bay formation {which encompasses the Kill Van Kull
Channel) is suitable for HARS placement. As a result, Pleistocene red-brown clay dredged from the greater
geological formation would not require further HARS testing,

The purpose of this Public Notice is to solicit comments regarding the proposcd placement of
dredged matenals at the HARS. These comments, along with all available technical data and
information. will form the basis of a determination of whether this proposed project is in the public
interest, The HARS (Figures 3 & 4), located in the Atlantic Ocean off the coasts of New York and

New Jersey. is described later in this notice.

In addition to the matenal proposed for placement at the HARS. an additional 900,000 cubic vards
of dredged rock will be utilized beneticially at a permitted artificial reef site.

The proposcd transportation of this dredged material for placenient in ocean waters is being
evaluated to detcrmine that the proposed placement will not unreasonably degrade or endanger
human health, welfare or amenities, or the marine environment. ecological systems or economic
potentialitics. The criteria established by the Administrator, USEPA. pursuant to Section 102(a) of



the Ocean Dumping Act will be applied. In addition, consideration has also been given to
alternatives other than placement of the dredged material in ocean waters.

The proposed placement has been reviewed based upon the "Biological Assessment for the Closure
of the Mud Dump Site and Designation of the Historic Area Remediation Site (HARS) in the New
York Bight and Apex” (USEPA. 1997) prepared pursuant to Section 7 of the Endangered Species
Act (16 USC 1531). Based upon that review, and a review of the latest public listing of threatened
and endangered species, it has been preliminarily determined that the proposed activity described
herein is not likely to adversely affect any federally-listed threcatened or endangered species
(humpback whales, finback whales, nght whales. loggerhead turtles, leatherback turtles, green
turtles, and Kemp's Ridley turtles) or their critical habitat.

The material proposed for HARS placement will not be placed within 0.27 nautical miles of any
identified wrecks. indicated in the National Register of Historic Places. Other than wrecks. there
are no known sites eligible for. or included in, the Register within the dredged material placement
area. No known archacological, scientific, pre-historical or historical data is expected to be lost by
the anticipated placement of dredged material.

ALL COMMENTS REGARDING THIS ACTIVITY MUST BE PREPARED IN WRITING AND
MAILED TO REACH THE NEW YORK DISTRICT. USACE AT THE OFFICE ADDRESS
SHOWN ON THE FRONT PAGE OF THIS NOTICE, BEFORE THE EXPIRATION DATE OF
THIS NOTICE. Otherwise. it will be presumed that there are no objections to the activity.

Any person who has an interest, or may be affected by the placement of this dredged material may
request a public hearing. The request must be submitted in writing within the comment period of
this notice and must clearly set forth the interest affected and the manner in which the intcrest may
be affccted by the proposed activity. It should be noted that information submitted by mail is
considered just as carefully in the process and bears the same weight as that furnished at a public

hearing.
ENVIRONMENTAL DOCUMENTATION:

The environimental impacts of the New York and New Jersey Harbor Deepening Project have been
evaluated in National Environmental Policy Act (NEPA) and other regulatory documents including:
(1) the Final Feasibility Report and Final Environmental Impact Statement dated December 1999;
(2) the Fmal Limited Reevaluation Report and Final Environmental Assessment/Finding of No
Significant lmpact dated January 2004; (3) the Federal Record-of-Decision executed in June 2002.
Copies of these documents can be viewed and/or obtained by contacting Mr. Harold Hawkins,
Project Manager for the New York and New Jersey Harbor Deepening Project, at telephone number
(917) 790-8204.

HISTORIC AREA REMEDIATION SITE (HARS):

In 1972, Congress enacted the Marine Protection Research and Sanctuaries Act (MPRSA) to
address and control the dumping of materials into ocean waters. Title [ of the Act authorized the
US Envirommental Protection Agency and the US Army Corps of Engineers to regulate dumping in
ocean waters. USEPA and USACE share responsibility for MPRSA permitting and ocean disposal
site management. USEPA regulations implementing MPRSA are found at 40 CFR Sections 220

a
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through 229. With few exceptions. MPRSA prohibits the transportation of material from the United
States for the purpose of ocean dumping except as may be authorized by a permit issued under the
MPRSA. The MPRSA divides permitting responsibility between the USEPA and USACE. Under
Sectton 102 of the MPRSA. USEPA has responsibility for issuing permits for all materials other
than dredged matertal. Under Section 103 of MPRSA, the Secretary of the Army has the
responsibility for issuing permits for dredged material, subject to USEPA concurrence.

In the fall of 1997, the USEPA de-designated and terminated the use of the New York Bight
Dredged Material Disposal Site (commonly known as the Mud Dump Site or MDS). The MDS had
been designated in 1984 for the disposal of up to 100 miilion cubic vards of dredged material from
navigation channels and other port facilities within the Port of New York and New Jersey.
Simultaneous with the closure of the MDS. the site and surrounding areas that had been used
historically as disposal sites for dredged materials were redesignated as the HARS (Figures 3 & 4)
at 40 CFR Sections 228.15(d)(6) (See 62 Fed. Reg. 46142 (August 29, 1997); 62 Fed. Reg. 26267
(May 13. 1997)). The HARS is to be managed to reducc impacts of historical disposal activities at
the site to acceptable levels in accordance with 40 CFR Sections 228.11(c). The need to remediate
the HARS is supported by the presence of toxic effects, dioxin hioaccumulation exceeding Category
I levels (a definition of which appears in an evaluation memorandum reviewing the results of the
testing) in worm tissue. as well as TCDD/PCB contamination in arca lobster stocks. Individual
elements of thosc data do not establish that sediments within the Study Area are imminent hazards
to the New York Bight Apex ecosystem, living resources. or human health. However, the collective
evidence presents cause for concern, and justities the need for remediation. Further information on
the surveys performed and the conditions in the HARS Study Area may be found in the
Supplemental Environmental Impact Statement (USEPA, 1997).

The HARS designation identifies an area in and around the former MDS that has exhibited the
potential for adverse ecological impacts. The HARS will be remediated with dredged material that
shall be selected so as to ensure it will not cause significant undesirable effects including through
bioaccumulation or unacceptable toxicity, in accordance with 40 CFR 227.6. This dredged material
is referred to as "Materia! for HARS Remediation” or "HARS Remediation Material”.

The HARS. which includes the 2.2 square nautical mile area of the former MDS. is an
approximately 15.7 square nautical mile area located approximately 3.5 nautical miles east of
Hlighlands, New Jersey and 7.7 nautical miles south of Rockaway, New York. The former MDS is
Jocated approximately 5.3 nautical miles east of Highlands, New Jersey and 9.6 nautical miles south
of Rockaway, New York. When determined by bathymetry that capping is complete, the USEPA
will undertake any necessary rulemaking to de-designate the HARS.

To improve management and monitoring of placement activities at the HARS, electronic
monitoring equipment is used on-board vessels carrying Remediation Material to the HARS. This
equipment records vessel positions and scow draft throughout the duration of each trip to the HARS
and during remediation operations. To improve communication reliability between tugs and scows.
a prescribed formal communication procedure has been put in place {copies of this procedure are
available upon request).

Additional information concerning the HARS can be obtained from Mr. Douglas Pabst ot USEPA,
Region 2, Team Leader of the Dredged Material Management Team, at telephone number (212)
637-3797.



HARS SUITABILITY TESTING FOR PLEISTOCENE RED-BROWN CLAY AND
GLACIAL TILL:

Pleistocene red-brown clay (from the Newark Bay complex) and Pleistocene glacial till (from the
New York Harbor area) were previously tested to determine their suitability for use as remediation
material at the HARS. Testing was conducted in accordance with test protocols for ocean
placement established by the USEPA and USACE.

Notification of the Pleistocene red-brown clay test results and a determination of suitability for
HARS remediation purposes were provided in USACE Public Notice Supplement FP63-345678CC
issued on July 14, 2000. Those test results are included in this Public Notice (Tables 4A-4C) for
informational purposes only. A Joint Memorandum for Record (MFR) signed by both agencies on
January 26, 2000, concluded that the Pleistocene red-brown clay found throughout the Newark Bay
Complex. including the Kill Van Kull, was suitable for HARS placement and would not require

further testing.

Notification of the Pleistocene glacial till test results and a determination of suitability for HARS
remediation purposes were provided in USACE Public Notice Supplement FP63-345678CC-2002
1ssued on December 6, 2002. Those test results are included in this Public Notice (Tables 5A-7C)
for informational purposes only. A Joint MFR signed by both agencies on August 26. 2003,
concluded that the Pleistocene glacial till from Selected Areas of New York Harbor (including the
Kill Van Kully was suitable for HARS placement and would not require further testing.

SEDIMENT TEST RESULTS FOR HOLOCENE SANDS, GRAY SILTS AND CLAYS, AND
RECENTLY DEPOSITED SEDIMENTS

In accordance with the Ocean Dumping Regulations at 40 CEFR Part 227, bioassays were pertormed
to assess the toxicity of the solid phase. liquid phase and suspended particulate phase of the
proposed dredged material from the preject area. Bioassavs were performed using appropriate
sensitive marine organisuis as discussed below. Bioassay testing conformed to procedures outlined
in Evaluation of Dredgcd Matertal Proposed for Ocean Disposal (USEPA, USACE; 1991)
commonly relerred to as the “Green Book™. The results of bioassay tests conducted on sediments
from the project area are provided in Table 2 (A. B, and C).

The proposed dredging area has been characterized by using three (3) sediment testing reaches with
8 core samples in Reach 1. 21 core samples in Reach 2, and 14 core samples in Reach 3. The core
samples were taken to a depth of =53.5 feet (1.e., design depth of =50 feet plus an additional -2 feet
required for satety and —1.5 feet allowable paid overdepth). The core samples in each reach were
combined to vield three sediment composites, which were submitted to chemical and biological
testing. Based upon an analysis of sediment samples from the reach, the grain size characteristics of

the proposed dredged material are:
Reach I: 0.01% GRAVEL. 49.8% SAND, 25.2% SILT. 25.0% CLAY
Reach 2: 1.0% GRAVEL. §2.4% SAND, 8.0% SILT. 8.6% CLAY

Reach 3: 7.53% GRAVEL. 38.2% SAND, 29.1% SILT. 25.2% CLAY

hn



Results of the chemical and bhiological testing are summarized below.

Evaluation of the Liquid Phase: Chemistry

In accordance with requirements of 40 CFR Sections 227.6(c)}1) and 227.27(a). chemical analysis
was conducted on project area site water and elutriate. Results of this evaluation are summarized in
Table 1 (A, B, and C). (Please note the detcction limits are shown for those constituents that the
laboratory report as “not detected” (ND) in the concentration column. This reporting convention is
also used in reporting the results of bioaccumulation potential testing discussed below).

Concentrations of chemical constituents in the water column following ocean placement, after
allowing for inittal mixing, were calculated using the Automated Dredging and Disposal
Alternatives Management System (ADDAMS), a mixing model developed by the U.S. Army Corps
of Engineers, Waterways Experiment Station (WES) and described in the joint USEPA/USACE
manual referred to as the “Green Book”™. The material can be considered suitable [or ocean disposal
only if the concentration of the Suspended Particulate Phase (SPP) of the dredged material, after
allowance for nitial mixing. will not exceed the Limiting Permissible Concentration (LPC) beyond
the boundaries of the disposal site within the first four hours following dumping or at any point in
the marine environment after the first four hours. The ADDAMS Maodel predicted that applicable
marine water quality criteria for listed constituents were not exceeded afler allowance for initial
mixing (40 CFR 227.29(a)). Results of the analyses indicate that the LPC will be met for the
proposed dredged material from the project area.

Bioassays

in accordance with 40 CFR Part 227 of the Ocean Dumping Regulations, biocassays were performed
to assess possible toxicity of the liquid, suspended particulate, and solid phases of the proposed
dredged matenal trom the project area.

Liquid phase bioassay. The results of the liquid phase bioassay indicated that none of the
three sensttive marine organisms. mysid shrimp (Mysidopsis bahia). inland silversides (Menidia
berviling), and blue mussels (Mytilus edulis). after initial mixing (as determined under 40 CFR
Sections 227.29(a)(2)). exceeded the toxicity threshold ot 0.01 of a concentration shown to be
acutely toxic to appropriate sensitive marine organisms. Accordingly, the lquid phase of the
material is in compliance with 40 CFR Sections 227.6(c)(1) and 227.27(a).

Suspended particulate phase. The results of the suspended particulate phase conducted on
the three sensitive marine organisms (mysid shrimp (AMvsidopsis bahia). inland silversides (Menidia
beryiling). and blue mussels (Mytilus edulis) indicated that dredged material in the suspended
particulate phase would not exceed a toxicity threshold of 0.01 of a concentration shown to be
acutely toxic in the laboratory bioassays, and thus would not cause significant mortality. Moreover,
after placement, the suspended particulate phase would only exist in the environment for a short
time, indicating that the suspended particulate phase of the project material would not cause
significant undestrable etfects. including the possibility of danger associated with bioaccumulation,
since these impacts require long duration exposures (see USEPA, 1994).  Accordingly. it is
concluded that the suspended phase of the matenal from Kill Van Kull Channel, Contract Area S-
KVK-1. would be in compliance with 40 CFR Sections 227.6(c)(2) and 227.27(b). The results from




the suspended particulate phase evaluation conducted on proposed dredged sediments from the
project area are presented in Table 2 (A, B. and C) of this Public Notice..

Solid phase. The solid phase evaluation tests the whole test sediment before it has
undergone processing that might alter its chemical or toxicological properties. The reference
sediment represents existing background conditions in the vicinity of the dumpsite, removed from
the influence of any disposal operation. For the solid phase bioassay. 10-day toxicity was
determined by exposing a filter feeding mysid shrimp (Mysidopsis bahia) and a deposit feeding,
burrowing amphipod (Admpelisca abdita) 10 a composite of sediment from the project area and
comparing mortalities in those treatments to mortalities experienced after exposure to a reference
sediment. These organisms are good predictors of adverse effects to benthic marine communities
(see USEPA, 1996a). Results are evaluated for biologically and statistically signiticant differences
in mortality between treatments. The 1991 Green Book guildance considers that dredged material
does not meet the whole sediment toxicity criterion when mortality in the test treatments is (a)
statistically significant and greater than in the reference sediment and (b) exceeds mortality in the
reference treatment by at least 10% for mysid shrimp and 20% for amphipod species. The
following sections address the results of those tests and further analyze compliance with the
regulatory criteria of 40 CFR Sections 227.6(c)(3), 227.27(b). and 228.15 and with USEPA, Region
2/New York District guidance.

The toxicity of project sediments was not statistically greater than reference for either mysids or
amphipods, and the difference between percent survivals in test and reference sediments was less
than 10% for mysid shrimp and less than 20% for amphipods. These results show that the solid
phase of the material would not cause significant mortality. The results of the toxicity portion of
the solid phasc bioassays can be seen in Table 2 (A, B, and C).

Evaluation of the solid phase bioaccumulation

Bioaccumulation tests for sediments from the project area rcaches were conducted on the solid
phase of the project material for contaminants of concern using two appropriate sensitive benthic
marine organisms, a sand worm (Nereis virens) and a bent-nosed clam (Macome nasuta). These
species are considered to be good representatives of the phylogenetically diverse base of the marine

food chain.

Contaminants ol concern, identified for the regional testing manual are listed in the NY/NJ Harbor
Estuary Program Toxics Characterization report (Squibb. ef @l. 1991). Table 3 (A, B. and C) of this
notice addresses the bioaccumulation of contaminants of concern for the project area. Additional
informatton on more rigorous evaluations conducted on individual contaminants may be found in
the Testing Evaluation Memos for this project. Table 3 indicates that several contaminants in these
reaches bioaccumulated above relerence in the clam and/or worm. The Testing Memo f{urther
evaluates these contaminants and concledes that any contaminant that exceeded reference did not
exceed any existing regional matrix or dioxin value. Several contaminants that do not have matrix
values did exceed background levels, but in no case did any contaminant accumulate to
toxicologically important concentrations, even when very conservative assumptions were used in
the analysis. Any contaminants that exhibited bioaccumulation test results above reference were all
below the acceptable human health risk range and acceptable aquatic effects range. again using

conservative approaches and analyses.



Based on the requirements of 40 CFR Parts 227.6 and 227.27, bioaccumulation analyses were
performed for the chemical constituents listed in Table 3 (A. B. and C) of this Public Notice. All
constituents identified in worm and clam tissue were compared to existing Food and Drug
Administration (FDA) action levels for poisonous or deleterious substances in fish and shellfish for
human food, regional disposal criteria, background concentrations and risk-based criteria provided

by USEPA. Region 2.
ALTERNATIVES TO HARS PLACEMENT:

The New York District has evaluated the regional practicability of potential alternatives for dredged
material disposal in a September 1999 Draft Implementation Report for the “Dredged Material
Management Plan for the Port of New York and New Jersey”. The Recommended Plan within the
report addresses both the long and short term dredged material placement options. The Plan relies
heavily on the creation. remediation, and restoration of a variety of existing degraded or impacted
sites in the region with material that would or would not be considered suitable for HARS
remediation. The Plan anticipates that a considerable volume of HARS-suitable material may be
placed at alternative benelicial usc sites that are or may be under development. Use of these sites
performs habitat creation (for shellfish, ovyster, and bird), habitat restoration at existing degraded pit
sites. landfill and quarry remediation, provision of construction material, and beach nourishment.
Many dredged material management options presented in the Plan are not presently permitted
and/or are presently under construction, and are unavailable for the purposes of this notice.
However, as alternative sites are developed and permitted. they may be evaluated and designated
for use for the remaining dredeed material from the NY & NI Harbor Deepening Project.  As
specific alternative sites and their applicable testing/regulatory criteria are subject to change, future
Public Notices on the remaining NY & NJ Harbor Deepening Project contracts may be issued as
evaluations and testing of the material to be dredged are performed and as other alternative

placement sites are developed.

S-KVK-1 contract dredged material currently has no economically viable alternative site tor the
HARS-suitable material. For example. the dredging and disposal at permitted upland sites of sand
unsuitable for placement at the HARS from the Anchorage Channel S-AN-la contract is $31 per
cubic vard. as compared to a bid price of $5.50 per cubic yard for HARS-suitable silty material from
the Port Jersey Channel contract #3. The Corps will continue to evaluale all reasonable and beneficial
alternatives. as practicable, that may become available during the advertisement and post
advertisement periods of the contract.

Conclusion

The USACE and the USEPA have determined that the material to be dredged meets the criteria for
ocean placement as described in 40 CFR parts 227.6 and 227.27, and in USEPA, Region 2/USACE,
New York District guidance. The maternal is also suitable for placement at the HARS as
Remediation Material as described at 40 CFR Part 228.15.

Placement of this materal at the HARS would serve lo reduce impacts at the HARS to acceptable
levels and improve benthic conditions. Sediments in the HARS have been found to be acutely toxic
to sensttive benthic marine organisms n laboratory tests. Project dredged material subjected to
laboratory acute toxicity tests with the same species was determined not to be toxic. Placement of
project material over existing toxic sediments would serve to remediate those areas for toxicity. In



addition, by covering the existing sediments at the HARS with this project material, surface
dwelling organisms will be exposed to sediments exhibiting Category 1 qualities, which will
ameliorate the existing sediment conditions.

Please contact Mr. Harold Hawkins, the NY & NI Harbor Deepening Project Manager; at (917)
790-8204 or by email: Harold.J.Hawkinsi@usace.armv.mil should you have any questions
regarding this Public Notice or the NY & NJ Harbor Deepening Project in general, Comments or
questions may be FAXED to (212) 264-2924.

For more information on New York District programs, visit our website at
http://www.nan.usace.armv.mil.

We request that you communicate the foregoing information concerning the proposed work to any
persons known by you to be interested and who did not receive a copy of this Ifaotice.

édi /.

Wilhiam F. Slezak
Chief, Harbor Programs Branch

N7
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KILL VAN KULL CHANNEL S-KVK-1
RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE

TABLE 1A.
REACH 1
| SITE WATER | ELUTRIATE
CONSTITUENTS |  DETECTION LIMITS CONCENTRATION DETECTION LINITS CONCENTRATION
Metals ) peb ppb ppb ppb
Ag 0.021 0.01400 ND
Cd 0.052 0.008
Cr 0.516 0,552
Cu 11.27 0.772
iHg 0.005 0.003
Ni 104 0.89
Pb 1.28 0.60 |
Zn 2377 1.47 ‘
Pesticides pptr (ng/L) pptr {ng/L} j pptr {ng/lL) pptr (ng/L)
Aldrin 0.38 ND 0.38 ND
a-Chlordane C.40 I ND 0.40 ND
trans Nonachlor 040 ND | 0.40 ND 4‘
Disldrin 0.49 ND 0.49 ND
[4,4-DDT 0.44 ND 044 ND
2.4-DDT 0.88 ND 088 ND
4.4-DDD 0.48 ND 0.48 ND
2 4.0DD 0.53 ND 059 ND
4.4-DDE 0.40 ND 0.40 ND
2.4-DDE £.94 ND 0.94 ND
Total DDT 1.9 1.9
Endosulfan | 0.45 ND 0.45 ND
Endosuffan |1 0.41 ND 0.41 ND ]
}Edcsulfan suifate 0 41 ND 0.41 ND
Heptacnler 0.36 ND 1 036 ND
Heptachior epoxide 0.89 ND 0.89 ND
Industrial Chemicals ppfr (ng/l) pptr {ng/L} pptr (ng/L) pptr (ng/L}
IPCB 8 0.51 ND 0.51 ND
FCB 18 0.46 ND | 0.45 ND ]
PCB 28 0.38 ND 0.38 ND T
PLB 44 0.47 ND 0.47 ND
PCB 49 0.34 ND 0.34 ND
iPCB 52 0.41 ND 0.41 ND
PCR 66 0.47 ND 0.47 ND
PCB 87 0.49 ND 0.4% ND
pPCB 101 0.83 ND 0.83 ND
PCB 105 0.41 ND 0.41 ND
PCRB 118 0.50 ND 0580 ND
PCB 128 0.56 ND 055 ND
[PCB 138 0.48 ND C.48 ND
PCB 153 035 ND 0.35 ND
PCB 170 0.64 ND 0.64 ND
PCB 180 0.87 ND 0.67 ND
PCB 183 0.44 ND 0.44 ND
PCE 184 0.68 ND 066 ND
PCB 187 0.40 ND ] 0.4C ND
PCB 195 0.55 ND ] 0.59 ND
IPCB 206 0.44 ND ; 0.44 ND ]
PCB 208 059 ND | 0.59 ND
Total PCB 16.14 | 16.1

MDD = Not detected

Totai ©DT = sum of 2, 4~ and 4, 4'-000 0DE, and D0T
Total PCB = sum cf congeners reportad x 2

Caricentrations shown are the mean of three replicate analyses
p Y

Means were astarmmed usyg conservame sstimates of concentretions of constiuents that were al cengantrations below the detection himit



TABLE 2A. KILL VAN KULL CHANNEL S-KVK-1 - REACH 1

TOXICITY TEST RESULTS

Suspended Particulate Phase

{tarval normal develop.)

Test Species Test Duration LCs/ECs, LPC (a)
Menidia beryllina 96 hours (b) 952% 0.95
Mysidposis bahia ! 96 hours (5} >100% 1.00
Mytilus edulis 48 hours ) >100% 1.00
(larval survival)

Mytitus edulis 48 hours () 22.4% 0.22

ta) Limiting Permissible Concentration (LPC) is the LG sy or EC s imes 0 03

5y Median Lethal Concentraton (LT ) resulling in 50% monatiiy 2t les! termination

{c) Medan Effective Concentration {EC 5g) based on normal development to the D-cell, prodissoconch T stage

Whole Sediment (10 days)

Test Species ! % Survival % Survival % Difference Is difference statistically
in Reference in Test Reference -Test |  significant? (a=0.05)

Ampelisca abdita 6% 85% 1% No

Mysidopsis bahia 94% Y6% 2% No




KILL VAN KULL CHANNEL S-KVK-1
TABLE 3A. 28 DAY BIOACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE
Wet weight concentrations
REACH1
Macoma nasufa Nereis virens
REFERENGE | TEST REFERENCE TEST
CONSTITUENTS DETECTION |  CONCEN | DETECTION CONCEN | DETECTIGN | CONCEN DETECTION | CONCEN
LIMITS TRATION LIMITS TRATION LIMITS TRATICN LIMITS TRATION

Metais ppm {mg/kg) | ppm (mg/kg) | ppm (mg/kg} pprt (markg) pm {mg/kg} | ppm {mg/kg) | ppm {mg/kg) ppm {mg/kg}
Ag 0.04 0.04 | 0.03 0.01
AS 3.20 3.52 ! | 1.00 0.64
'Cd 0.04 ] 0.04 | 0.01 . 0.01
Cr | 0.29 | 0.34 0.07 6.07 |
Cu ! 1.17 - 1.58 2.15 2.18
Hg 0.006 * 0.012 0.005 0.005
Ni 0.32 - 0.47 0.15 0.18
Pb 0.1 - 0.55 0.04 - 0.07
(Zn 11.72 1147 11.38 11.60
|Pesticides ppb (ug/kg) b (ug/kyg) ppb {ug/kg) ppb (ug/kg)  ppb {ug/kg) ppb {ug/kg) ppb {ug/kg) ppb {Lg/kg}
[laddrin 0.03 ND D03 ND 0.03 ND 0.03 ND
a-Chicrdane | 0.03 - 0.09 0.81 0.85
trans Monachlor 0.04 ND 0G4 ND 1.22 1.20
Dieldrin 0.06 ND - 0.1 [ 1.13 - 1.39
4,4-DDT 0.05 ND 0.05 0.21 021
2.4-DDT 0.08 ND 0.05 ND 0.05 ND 0.05 ND.
4.4'-D0OD 0.04 | - 0.17 0.72 - 1.03
2 .4-DDD 0.06 ND - 0.35 0.37 - 0.58
4.4-0DE 0.07 - 0.34 0.43 0.78
2,4-DDE 0.06 ND 0.03 0.08 ND 0.06 ND
Total DDT 0.22 . 0.87 1.78 . 2.64
Endosulfan | 002 ND 0.01 0.69 i 011
Endosuifan Il 0.06 ND 0.08 ND 006 ND 0.06 | ND
Endosulfan sulfate 014 \ ND ! 0.67 0 48 | 0.48
Heptachior 004 [ ND 0.04 NE 0.04 ND | 0.04 ND
Heptachior epoxide G2 ND 002 ND 0.24 ! 0.25
Industrial Chemicals ppb (ug/kg) Eeb {ugfkg) ppb (ug/kg) ppb {ug/kg) ppb {ug/kg) ppb {ug/kg) ppb (ugikg) _ppb {(unfkg)
PCE 8 019 ND 019 ND 018 ND 0.19 ND
PCE 18 004 ND . 0.21 0.04 ND 1.13
[PCB 28 0.03 - 0.39 0.10 - 1.06
\PCB 44 0.03 | ND - 0.13 D.32 0.98
[PCB 49 | 0.02 - 0.29 0.13 | . 0.93
PCB 52 0.03 . 0.46 031 1.70
PCE 65 0.02 - 0.33 0.15 . 080
PCRB 87 0.05 ND - 0.15 0.05 0.2g
PCB 101 0.03 . 0.35 077 1.51
PCB 105 0.05 ND . 0.11 0.23 0.34
FCB 118 0.03 : 0.30 .50 - 0.94
PCB 128 0.03 ND - 003 0.25 - 0.32
FCB 138 0.03 - 0.27 1.78 B 228
[PCB 153 0.03 : 0.36 2.61 2.39
[PCB 170 003 ND I 0.06 0.35 - 0.48
|IPCB 180 I 0.02 - .11 108 | [ 1.31
IPCa 183 0.04 | ND . .05 043 | - 0.52
([FCB 184 0.05 ND 005 ND 0.05 ND [ 0.05 ND
PCB 157 0.02 - 0.03 1.05 - 1.23
[PCB 195 0.03 ND - 003 | 0.20 * 023
PCB 206 0.02 ND - 004 0.37 . 0.49
PCB 209 0.03 ND - 0.05 0.20 . 0.33
ITotal PCB 1.13 | - 7.83 22.03 38.87
{1,4-Dichiorobenzene 0.21 | 025 0.3 030




TABLE 3A. (Continued)

KILL VAN KULL S-KVK-1

REACH 1
Macoma nasuta Nereis virens
REFERENCE TEST REFERENCE TEST
CONSTITUENTS DETECTION CONCEN DETECTICN CONCEN DETECTION CONGCEN DETECTION CONCEN
LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION

PAH's ppb (ug/kg) | ppb (ug/kg) | ppb fugks) ppb {ug/kg) | ppb{ug/ka) | ppb (ug/kg) | peb (ugkg) ppb {ug/kg)
[Naphthalene 0.32 . 0.81 059 0.55
Acenaphthylene 5.04 - 1.10 0.14 - 0.97
Acenaphthene 0.06 - (.48 0.49 - 1.53
Fluorene 0.12 * 0.68 .47 * 0.77
Phenanthrene 0.60 - 5.32 | 0.92 - 237
|Anthracens c.13 l - 5.37 | 0.co . 1.43
[Fruoranthene 1.57 - 50.09 0.72 - 52.08
([Pyrene 1.62 . 80.24 0.88 . 51.56
|Eenzs(aianthracena 0.13 - 20.57 0.03 - 4.55
Chryseng 0.21 ‘ 15.30 38.05 « 5.83
Benzolbifluoranthene 0.33 - 18.22 0.07 * 4.42
Benzoliitlyoranihena 0.11 * 5.29 0.04 - 2.82
Benzo(alpyrene 0.11 - 14.54 0.03 - 3.72
[indero(1.2.3-cd}pyrene 0.05 . 3.75 2.01 - 0.47
|Dibenzofa Martracene 0.01 - 0.69 0.01 - 0.16
Benzo{g.h.ipervlene 0.08 M 4.80 0.03 v 1.18
Total PAH's 5.47 - 237.23 4.58 - 165.73
Dioxins pptr{ng/kg) ppiring/kg} ppiring/kg) ppting/kg) pptr{ng/kg} pptr(ng/kg) pptring/kg) ppir(ng/kg)
|2378 TCDD 0.60 ND 0.37 0.26 * 0.48
12378 PeCDD 112 ND 1.39 0.88 ND 5.95 ND
123478 HxCDD 0.57 ND 091 ND 0.18 ND 0.28 * ND
123678 HxCDD 0.79 ND .88 ND 0.17 ND * 0.16
123789 HxCDD 0.60 ND 0381 ND 0.13 0.25 ND
1234678 HpCOD .42 ND v 0.84 0.29 0.25
1234786 OCDD 1.08 . 7.72 1.61 2.17
2378 TCDF B.55 ND 1.84 0.16 * 1.15
12378 PeCDF 0.41 ND 106 ND 0.19 0.44 ND
23478 PeCDF 0.40 ND 111 ND 0.24 0.26
123478 HxCDF 0.12 ND 077 ND 0.69 G.11
123678 HxCDF 0.13 ND 0.77 ND 0.07 0.66
234678 HxCDF 08.13 ND 0.82 ND 0.10 0.14 ND
123789 HxCDF 0.15 ND [ER i3] ND 0.14 ND 0.16 ND
1234678 HpCDF 0.17 ND G.67 5.14 0.18
12234788 HpCDF 0.15 0.43 0.14 3.18 ND
12346788 OCDF 0.45 * 1.68 0.36 047

ND = Not detected

Tata! PAH = Sum of all PAH's.
Total DDT = sum of 2,4"- and 4,4-D00D, DDE, and DDT

Total PCB = 2(x), where x = sum of PCB congeners

Caoncentrations shown are the mean of & replicate analyses in wel weighl.

Means were delermined using conservative estimates of concentrations of constituents that were al concentrations below the delection limil.

* = Statislically significant at the 95% confidence level.




KILL VAN KULL CHANNEL S-KVK-1
RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE

TABLE 1B.
REACH 2
SITE WATER ELUTRIATE
CONSTITUENTS DETECTION LIMITS CONCENTRATION DETECTION LIMITS CONCENTRATION
Metals ppb pph ppb ppb
Ag 0.022 0.01400 ND
Cd 0.055 0.006
Cr 0.676 0.394
Cu 12.50 0.954
Hg 0.007 0.003
Ni i.10 1.02
Pb 1.58 0.48
Zn 28.40 1.94
Pesticides ppir {ngil) pptr {ng/l) ppir (ngfl) pptr (ng/L}
Aldrin 0.38 ND 0.38 ND
a-Chiordane 0.40 ND 0.40 ND
trans Nonachior 0.40 ND 0.40 ND
Dieidrin 049 ND 0.48 ND
4.4-DDY 0.44 ND 0.44 ND
2.4-DDT 0.88 ND 0.88 ND
4 4-DDD 0.48 ND 0.48 ND
2,4-000 0.55 ND 0558 ND
4 4-DDE 0.40 ND 0.40 ND
2.4.DDE 0.84 ND 0.94 ND
Total DDT 1.9 1.9
Endosulfan | 0.45 ND 045 ND
Endosulfan |l 0.41 ND G.41 ND
Endosulfan sulfate 0.41 ND 0.41 ND
Heptachlor G35 ND 038 ND
Heptachlor epoxide .89 ND 0.89 ND
Industrial Chemicals pptr {ng/L} ppir {(ng/L} pptr {ngiL} pptr {ngiL}
PCB8 051 ND 0.51 ND
PCBi8 0.46 ND 0.46 ND
PCB 28 0.38 ND 0.38 ND
PCB 44 0.47 ND 0.47 ND
PCB 45 034 ND 0.34 ND
PCB 52 041 ND 0.41 ND
pPCB 68 047 ND 0.47 ND
PCB 87 0.49 ND 0.49 ND
PCB 101 083 ND 0.83 ND
PCB 105 0.41 ND 041 ND
PCB 118 0.50 N 0.50 ND
PCB 128 (.56 ND 056 ND
PCB 138 0.48 ND .48 ND
FCB 153 0.35 ND .35 ND
PCB 170 0.64 ND 0.64 ND
PCRB 180 0.67 ND 067 ND
PCRB 183 0.44 ND 0.44 ND
PCB 184 0.66 ND D.66 ND
PCB 187 0.40 ND 0.40 ND
PCB 185 0 55 ND 0.59 ND
PCB 206 0.44 ND 0.44 ND
PCB 208 0.59 ND 0.58 ND
Total PCB 16.14 16.1

D = Mot detectad

Tolal BDT = sum of 2.4~ ar

24 4-CDD, DRE ana DOT

Total PCB = sum of congenera reportec x 2

Cancertrations shown are the mean of three replicate analyses

Means were determined using carservalive esiimaias of cancentrations of constituents that were at concantrations below the datection Imit




TABLE 2B.

Suspended Particulate Phase

KILL VAN KULL CHANNEL 8-KVK-1-REACH 2

TOXICITY TEST RESULTS

{larvali normal develop.)

Test Species Test Duration LCso/ECss LPC (a)
Menidia beryllina 96 hours (b) =>100% 1.08
Mysidposis bahia 86 hours by  >100% 1.00
Mytilus edulis 48 hours (b) »100% 1.00
(Iirval survival)

Mytilus edulis 48 hours © 67.7% 0.68

a) Limiling Permissibie Cancentratian (LPC) is the LG sy or EC g tmes 0 01

I

Y

(b} Medran Lethal Concenlration (LT ¢) resuling In 50% mortatlity at test terminalion
{

c) Median Fffective Concenlration (EC s1) based on narmal development (o the D-cel, prodisscccnch 1 stage

Whole Sediment (10 days)

Test Species % Survival % Survival % Difference Is difference statistically
in Reference in Test Reference -Test significant? (a=0.05)

Ampelisca abdita 96% 99% -3% No

Mysidopsis bahia 94% 80% | 4% No




KILL VAN KULL CHANNEL S-KVK-1
2B DAY BICACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE

TABLE 3B.
Wet weight concentrations
REACH 2
Macoma nasuta | Nereis virens
REFERENCE TEST REFERENCE TEST
CONSTITUENTS DETECTION | CONCEN DETECTION CONCEN | DETECTION | CONCEN | DETECTION CONCEN
LIMITS TRATION UMITS TRATICN LIMITS TRATION LIMITS TRATION

Metals ppm (mg/kg) | ppm (mg/ka) { ppm (mg/kg) ppm {mg/kg) | ppm (mg/kg) | pom (maskg) | epm {fmg/kg) ppm {mg/kg)
lag 0.04 0.04 | 0.03 0.0
As 3.20 3.22 ! | 1.00 0.99
Cd 0.04 0.04 | 0.01 0.01
lcr 0.29 - 0.46 0.07 . 0.00 1
|} 1.17 - 1.51 2.15 2.12
Hg 0.006 0.007 0.005 0.008
Ni 0.32 - D76 0.15 0.24
Pb 0.16 v 0.38 0.04 - 0.05
Zn 11.72 10.62 | 11.38 12.48
Pesticides ppb (ug/kg) _ ppb(ug/kgy  [ppb {ug/kg) ppb (ug/kg)  |ppb (ug/kg)  |ppb {ug/kg)  ippb (ug/kg) ppb (ugikg)
Aldrin 0.03 ND 0.03 ND 0.03 ND - 0.03
a-Chlordane (.03 - 5.07 0.81% 0.64
trans Nonachlor 0.04 ND (.04 ND 1.22 1.60
Diaicrin 0.05 ND 0.06 ND ' 1.13 0.98
4,4-DDT 0.05 ND 0.05 0.21 0.20
2.4-00T 0.05 ND 0.05 ND 005 ND 0.06
4.4-0D0D 0.04 0.30 0.72 - 1.10
2.4-DDD 0.06 ND : D17 0.37 - 0.55
4.4-DDE 0.07 . 0.45 0.43 . 0.68
2.4-DDE 0.06 ND 0.05 0.06 ND - 0.11
Total DDT 0.22 . 1.03 1.78 - 2.63
Endosulfan | 0.02 ND 0.02 ND i 0.09 0.08
Endosuifan 1 0.08 ND 00B NE 0.06 WD 0.06 ND
Endosulfan sulfate 0.14 \ ND 014 ND 046 | 0.22
Heptachlor 0.04 \ ND 0.04 ND 0.04 ND \ .04 ND
Heptachlor epoxide 002 ND 062 ND (.24 0.17
industrial Chemicals ppb (ug/kg) opb (uglkg) ppb {ugkg) oph {ug/kg) ppb (ug/kg) ppb {ug/kg) ppb (ug/kg) ppb (uglkg)
PCB 8 0.10 ND - 0.14 0.19 ND 0.19 ND)
PCB 18 D04 ND - 0.15 0.04 ND - 0.15
PCB 28 0.03 - 0.22 0.19 G 0.28
PCE 44 0.03 ND - 0.08 0.32 D.28
FCB 49 0.02 - 0.18 0.13 . 0.31
[PCE 52 0.03 - 0.25 0.31 . 0.61
PCB 66 0.02 - 0.21 0.15 . 0.29
PCB 87 0.05 ND It 0.08 0.05 . 0.1%
PCB 101 0.03 - 0.24 0.77 B .83
PCB 105 0.05 ND - 0.09 0.23 - 0.27
PCB 118 0.03 . 619 0.50 0.57
FCB 128 0.03 ND . 0.03 0.25 0.24
PCB 138 0.03 * 0.22 1.78 171
PCB 153 0.03 - 0.29 | 2.61 2.69
PCB 170 003 ND 0.03 | 035 0.38
PCE 180 0.02 0.09 [ 1.08 | 1.12
PCB 183 0.04 | ND - 0.05 043 ] 0.42
PCB 184 0.05 NG 0.05 ND 0.05 NE ! 0.05 ND
PCH 187 0.02 - D.07 1.05 1.08
PCB 185 003 ND - 0.02 0.20 . .23
(PCB 208 002 ND - 0.03 0.37 . 0.44
|PCB 209 0.03 ND 8.02 020 - 0.24
[Tatal PCB 113 - 5.43 22.03 - 24.84
|1.4-Dichlorobanzene 021 . 032 0.31 | : 0.43




TABLE 3B. (Continued)

KILL VAN KULL S-KVK-1

REACH 2
Macoma nasuta Nereis virens
REFERENCE TEST REFERENCE TEST
CONSTITUENTS DETECTICN CONCEN DETECTION CONCEN DETECTION CONCEN DETECTION CONCEN
LIMITS TRATION LIMITS TRATICON LIMITS TRATICN LIMITS TRATION
PAH's ppb (ug/kgt | ppb (ugdkg) | ppb {uglkg) peb (ua/ka) | ppb {ugfkgy | pob {ug/kg) | ppb (ugfkg) pob (ugikg)
Naphthalene 0.32 - 0.48 (.59 * 0.73
Acenaphthylene 0.04 v (.36 0.14 ¢ 0.30
Acenaphthene 0.06 : 0.15 0.49 - (.65
Fluorene 0.12 N 0.23 0.47 0.51
Phenanthrens 0.60 * 1.22 5.92 0.87
Anthracene 0.13 ‘ 1.27 0.09 - 0.36
Fluoranthene 1.57 * 5.85 0.72 * 5.06
Pyrena 1.62 * 13.58 0.88 - 8.54
Benzolalanthracene .13 - 3.45 0.03 * .50
Chrysene 5.2t ¢ 2.88 0.05 - 0.65
Benzo(bifiucranthene 0.33 * 4.26 0.07 * 0.55
Benzo{k}fluoranthene 0.11 : 1.43 0.04 * 0.38
Benzo{ajpyrene 0.11 - 3.32 0.03 - 0.41
indeno{1,2.3-cdipyrene 0.05 - 1.07 0.01 N .08
Dibenzo{a hlantracene 0.01 + .23 0.01 - 0.03
([Benzo(g.h.ijperylene (.08 * 128 0.03 + 0.14
Total PAH's 5.47 - 42.06 4.58 - 18.77
Dioxins pptr{ing/kg) pptring/kg} pptring/kg) pptring/kyg) opir(ng/kg) optring/kg) optr{ng/kg) pptring/kg)
2378 TCDD 0.60 ND 0.68 ND 0.26 0.23
12378 PeCDD 1.12 ND 1.29 ND 0.99 ND 0.83 ND
123478 HxCDBD 0.57 ND 0.24 0.18 ND 033 - ND
123678 HxCDD 0.7% ND 043 ND 0.17 ND 032 . ND
123788 HxCDD .60 ND 5.40 ND 0.13 0.28 ND
1234678 HpCDD .42 ND - 0.73 0.29 0.33
12347839 OCBD 1.08 - 6.27 1.61 1.28
2378 TCDF 0.55 ND - 0.58 0.18 . .94
12378 PeCEF 0.41 ND 0.87 - ND 0.18 .51 * ND
23478 PeCDF 0.40 ND 103 . ND 0.24 030
123478 HxCDF 012 ND - 0.22 5.09 * 022
123678 HxCDF 0.13 ND * 0.21 0.07 - 0.21
2346878 HxCDF 0.13 ND - .23 0.10 0.20
123789 HxCDF .15 ND ¢ 024 0.14 ND 0.44 - ND
1234678 HpCDF 017 ND * 0.37 0.14 - 0.22
1234789 HnCDF 0.15 028 G.14 03.40 ND
12346789 OCDF 0.49 1.13 0.36 0.31

ND = Not detected

Total PAH = Sum of all PAH's.
Tolal DDT =sum of 2,4'- and 4,4-DDD, DDE, and DDT

Total PCB = 2(x), where x = sum of PCB congeners

Conecentrations shown are the mean of 5 replicate analyses in wet weight.
Means were determined using conservative estimates of concentrations of consliluents thal were al concentrations below the detection iimit.

* = Statistically significant at the 895% confidence lavel.




KILL VAN KULL CHANNEL S-KVK-1

RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE

TABLE 1C,

| REACH 3
L

SITE WATER ELUTRIATE ]
CONSTITUENTS DETECTION LIMITS CONCENTRATION DETECTIONLIMITS | CONCENTRATION |
Metals ppb pphk PP ppb
Al 0.022 0.014
Cd 0.060 0.008
[Cr ] 0.688 1.153
Cu 14.90 1.520
Hg 0.010 0 009
Ni 1.23 2.60
Pb 1.74 1.53
Zn 28.40 278
Pesticides pptr {ng/L) ppir {ng/l) ppir {ng/L} ppir {(ng/L}
Aldrin 0.38 ND 0.38 ND
ia-Chiordane 0.4 ND 0.40 ND
trans Nonachior 0.40 ND 0.40 ND
Dieldrin 0.45 ND 0.48 ND |
4.4-DDT 0.44 ND 0.44 ND
24-0DT 0.88 ND 0.88 ND
4 4-pDD 0.48 ND 0.75
2.4-DDD 0.59 ND 0.58 ND
4 4-DDE 040 ND 1.34
2.4 -DDE 0.94 ND 0.94 ND
Total DDT 1.8 2.3
Endesulfan | 0.45 ND 0.45 ND
Endosulfan |l 0.44 ND 0.41 ND
Endosulfan sulfate D. 41 ND 0.41 ND
Heptachlor 0.35 NE 036 ND
Heptachlor epoxide 0.88 ND 085 ND

i

Industrial Chemicals pptr (ngfL} pptr {ngfL} J pptr {ng/L) pptr (ng/L}
PCE 8 0.51 ND 051 ND
PCB 18 {.46 ND D.46 ND
PCB 28 0.38 ND 0.7
[PCB 44 0.47 ND 0.62
PCB 43 0.34 ND ] 0.98
PCBEZ2 0.41 ND 1.78
PCB 86 0.47 ND 1.15
PCB 87 0.43 ND 0.49 ND
PCEB 101 .83 ND 1.03
PCB 105 0.41 ND 017
PCB 118 0.50 ND 0.65 !
PCB 128 0.56 ND 0.66 ND
PCB 138 .48 ND 1.10
PCB 153 035 ND 1.35
PCB 170 C &4 ND .82
PCB 180 0.67 ND (.93
PCB 183 0.44 ND 019
PCB 184 056 ND C.66 ND
PCB 187 0.40 ND (.58
PCB 195 .58 ND 0.22
PCHB 206 0.44 ND 0 36
PCB 209 | 0.59 ND 0.37
Total PCB ] 16.14 30.3 ]

ND = Mol detecled

Total DDT = sum of 2,4'- and 4,4-0D0D, DDE and 0T
Tatai PCE = sum of opngeners reported x 2

Corcenirations shown are the mesn of three replicate analyses

Means ware delermined using consarvative estimates of concentrations of constituents that were at concentrations below the datect:on hmit



TABLE 2C.

Suspended Particulate Phase

KILL VAN KULL CHANNEL S-KVK-1-REACH 3

TOXICITY TEST RESULTS

[

{larval normal develop.)

Test Species Test Duration LCsa/ECsy LPC (a)
Menidia beryllina 96 hours Y  57.8% 0.58
Mysidposis bahia 96 hours by >100% | 1.00
Mytilus edulis 48 hours o) »100% 1.00
{tarval survival)

Mytitus edulis 48 hours (©) 22.4% 0.22

(@) Limiting Permissible Concentration (LPC) is the LG 55 or ECsp times 0 01,

(b} Median Lethai Concentration {LC o) resulling in 50% montatlity at test terminaticn

ic) Madian Effective Concentration (EC &) based on normal development i the D-ce!l, predissoconch 1 slage.

Whole Sediment (10 days)

Test Species % Survival % Survival % Difference Is difference statistically
in Reference in Test Reference -Test significant? (a=0.05)

Ampelisca abdita 97% 92% 2% No

Mysidopsis bahia 86% 96% -10% No




KILL VAN KULL CHANNEL S-KVK-1
TABLE 3C. 28 DAY BIOACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE
Wet weight concentrations
REACH 3
| Macoma nasuta Mereis virens
REFERENCE TEST REFERENCE TEST
CONSTITUENTS DETECTION CONCEN DETECTION | CONCEN DETECTION CONGEN DETECTION CONCEN
LIMITS TRATION LTS TRATION LIMITS TRATION LIMITS TRATION
Metals ppm {mg/kg) | ppm (Mmg/kg) | ppm (mgfkg) ppm (merkg) | ppm (ma/kg) | ppm (madkg) | ppm (mgfkg) ppm {mgikg)
Ag 0.04 5.06 0.03 0.03
As 3.20 3.31 1.00 0.54
Cd .04 0.04 0.01 * 0.05
Cr 0.28 0.41 0.07 0.07
Cu 1.17 1.90 2.15 2.25
Hg 0.006 0.010 0.005 0.005
Ni .32 0.2 0.15 * 0.27
Phb .18 0.53 0.04 ” 0.05
Eds 11.72 11.31 11.38 11.48
Pesticides ppb (ug/kg)  |ppb (agka)  |ppb (ug/ko) ppb (ug/kg)  ppb {ug/kg)  |ppb {ug/kg)  |ppb {ug/kg) ppb {ug/kg)
Aldrin 0.03 ND 0.03 ND 0.03 ND 0.02
a-Chiordane 0.03 0.14 0.81 0.69
trans Nonachior 0.04 ND 5.04 ND 122 0.82
Digldrin (.06 ND 0.15 1.13 1.03
4,4-DDT 0.05 ND 0.05 ND 0.21 0.14
2.4-DDT 0.05 ND 0.05 ND 0.05 ND 0.08
4.4'-DDOD 0.04 0.65 0.72 * 1.60
2 4-DDD 0.08 ND 038 0.37 * 0.80
4,4-DDE 007 1.13 0.43 * 1.28
2.4'-DDE 0.06 ND 0.08 0.06 ND b 0.15
Totat DDT 0.22 2.25 1.78 * 4.05
Endosuifan | 0.02 ND 0.52 ND 0.0§ 5.02 ND
Endosulfan i 0.06 ND .06 ND 0.06 ND 0.06 ND
Endosulian sulfate 0.14 ND 0.14 ND (.46 8.16
Heptachior 0.04 ND 0.04 ND 0.04 ND 0.04 ND
Heptachlor epoxide 0.02 ND 0.02 ND 0.24 0.11
Industrial Chemicals ppb (ug/kg) ppb {ug/kg) npb fug/kg) ppb {ug/kg) ppb (ucfig} ppb (ug/kg) ppb {ugkg) ppb {ug/kg}
[PCE 8 0.14 ND 0.19 ND 0.19 ND 0.19 ND
PCB 18 0.04 ND 0.41 0.04 ND * 0.94
PCB 28 0.03 0.74 0.10 * 0.4
PCB 44 0.03 ND 028 0.32 " 0.81
PCHB 49 0.02 .71 0.13 * 1.67
PCB 52 0.03 0.85 (.31 * 1.63
PCB 66 0.02 0.64 0.15 - 0 80
PCRB BY 0.05 ND 0.24 0.05 > 0.25
PCB 101 0.03 5.79 0.77 * 1.82
PCB 105 0.05 ND 0.20 0.23 * 0.44
PCB 118 0.03 0.60 0.50 " 1.10
[PCB 128 0.03 ND 0.10 0.25 * 0.34
PCB 138 0.03 0.89 1.78 * 2.23
FCB 153 0.03 (.98 2.61 - 3.40
PCB 170 0.03 ND 0.09 0.35 * 0.47
P8 180 0.02 .29 1.08 * 1.32
PCB 183 0.04 ND 0.11 .43 0.45
|PCB 184 0.05 N 0.05 ND .05 ND 0.05 ND
PCB 187 £.02 023 1.05 * 1.18
PCE 185 0.03 ND 0.04 .20 - 0.23
PCB 206 0.02 ND {.06 0.37 * 0.45
PLH 208 .03 ND 0.05 0.20 * 0.24
Total PCB 1.13 16.48 22.03 * 40.11
1.4-Dichlorobenzene 0.21 0.50 0.31 * 0.50




TABLE 3C. (Continued)

KILL VAN KULL CHANNEL S-KVK-1

REACH 3
Macoma nasuta Nereis virens
REFERENCE TEST REFERENCE TEST

CONSTITUENTS DETECTICN CONCEN DETECTION CONCEN DETECTION | CONCEN DETECTION CONCEN

LIMITS TRATICN LIMITS TRATION LIMITS TRATION LIMITS TRATION
PAH's ppb {ug/kg) | ppb (ug/ky) | ppb {ughkg) ppb (ug/kg) | ppb {ug/kg) | ppblug/kg) | ppb (ug/kg) ppb (Ug/ig)
Naphthalgng 0.32 0.78 § 59 * 0.71
Acenaphthylene 0.04 > 0.58 .14 * 0.50
Acenaphthene 0.05 * 0.39 049 M 1.04
Fluorena .12 * 0.60 0.47 * 0.67
Phenanthrene .60 * 3.61 0.82 * 1.51
Anthracene 0.13 - 3.73 008 * 0.83
Fluoranthene 1.57 : 19.01 0.72 [* 21.16
[Pyrene 1.62 - 2822 0.88 - 2537
Benzo{ajanthracene 0.13 * 7.47 0.03 - 164
Chrysene 0.21 * 6.68 0.05 - 2.20
Benzo{biluoranthensa 0.33 - 10.22 0.07 * 2.20
Benzo(kjffuoranthens 0.1 N 3.28 204 ~ 1.44
Benzo(a)pyrene 0.11% * 6.72 0.03 * 1.66
indeno{1,2,3-cd}pyrena 005 : 2.26 0.91 * 0.22
|Dibenzco{ahjantracene 0.01 * 0.49 0.01 ™ 0.09
Benzo{g hilperylens 0.08 * 3.01 0.03 |- 0.65
Total PAH's 5.47 ” 57.06 4,58 i * 61.89
Dioxins pptring/kg) ppir{ngfxgl pptring/kg) pptring/kg) pptring/kg) pptr{ng/ka} ppiring/kg} ppir{ng/kg)
2378 TCDD 0.80 ND 0.25 3.26 0.38
12378 PeCDD 1.12 ND 2.50 ND 0.89 ND 1.80 ND |
123478 HxCDD 0.57 ND 1.48 ND 0.18 ND 1.13 > ND
123678 HxCDD 0.78 ND 1.50 0.17 ND 1.42 - ND
123789 HxCDD 0.60 ND 1.22 .13 1.01 ND
1234678 HoCDD G4z ND - 2.67 0.29 1.22
1234789 OCDD 1.08 * 12.36 161 i1 82
|2378 TCDF 0.55 ND 3.18 v ND 018 * 1.74
(12378 PeCDF 0.41 ND 230 - ND 0.19 * ND
23478 PeCDF 0.40 ND 249 - ND 0.24 " ND
123478 HxCDF 0.12 ND i 1.61 0.09 * 0.68
123678 HxCDF 0.13 ND 108 * ND 0.07 0.64
234578 HxCDF 0.13 ND 2.25 * ND | 0.10 1.40 ND
123789 HxCDF 0.15 ND 224 ' ND 0.14 ND 1.64 ND
11234678 HpCLE 0.17 ND B 2.00 0.14 > 0.70
1234789 HpCDF 0.15 " 1.19 0.14 0.78 )
12346789 QCDF 0.48 * 272 0.36 0.85 ]

ND = Not detected

Total PAH = Sum of all PAH's.
Total DDT = sum of 2 4~ and 4,4-D0DD, DDE, and DOT
Total PCB = 2(x}, where x = sum of PCB congeners

Concentrations shown are the mean of 5 replicale anaiyses in wet weight.
Means were determined using conservative estimates of concentrations of constituents that were at concentrations balow the detection limit.

* = Stalistically significant at the 95% configence level.




TABLE 4A. NEWARK BAY/STATEN ISLAND KILLS COMPLEX - NATURAL CLAYS
RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE

SITEWATER ELUTRIATE
| CONSTITUENTS DETECTHON LIMITS CONCENTRATION DETECTION LIMITS CONCENTRATION
Metals apb (ug/L} ppb g/l ppb lupfl) ppb (ug/l)
Cadmum 0093 0267
Chromium 142 [
Copper 2435 ‘ 642
|Lead 46 G239
‘Mercury Tall 0002
Niche! a8 [
Sitver 0354 0.016
Zinc 17 3356
Pesricides pptr (ngl) optr {ng/L) ppir (ng/L) ppur (ng/l)
Aldrin [ ND a8 Ny
alpha-Chlordane 1 ]
trans-Nonachlor 37 18
Dieldinn 03 N 31
TIDDT 18 3
245pDT 07 I ND a7 ND
4,4-DD0 03 i
2--D0DD P 7 16
4 A-DDE 4 0
24-DDE 1.4 NI i ND
Total DDT fd43 16.15
‘ Endosulian ] ‘I 20 |2 J
i Endosuifan i} 3 ND I8
Endosullan suliate 24 NI 27
Heplachior 33 40
Heptachlor epoxide I 53
tndustrial Chemicals j pptr (ngfl) potr (ng/L} nptr {ng/L) ppiringh)
W‘H 82-8 1 0.9 0.2 NI
‘ PCB BZ-1R 76 [ ND
1PCB BZ-28 Ul ND i N
PCB BZ-44 [} ND il ND |
PCB BZ-49 0l ND G J ND _’
PCB BZ-3Z [l | ND 01 ND }
PCR RZ 66 06 il ND
TPCB B7ST ol ND T ND
PCRB BZ-i0] u7 1 ND
PCB BZ-163 Ul NI il ND
PCB RBZ-HIS [(H] ND 01 ND
PCB BZ-128 01 ND 01 ND
| PCB BZ-138 01 ND 01 ND
PCR BZ-133 Bl NiJ [ ND
PCBBZ-170 [ ND 0 ND J
PCB BA-180 o1 ND ul ND _"
PCB BZ-183 01 ND Ol ND
PCB BA-184 01 ND 01 ND
PCB BZ-187 01 ND 6.1 ND
PCR BZ-193 a2 ND 02 ND
PCR RZ-206 02 ND us3
PCB BZ-204 [Vl ND €] 8]
Towal PCRB 216 33 ]

ND = Not detected

Taral OV -

Totat PCB = swmn of all congeners * 2
s oof 2.4 and 147 1DDD. DDE and DDT




NEWARK BAY/STATEN ILAND KILLS COMPLEX - NATURAL CLAYS

TABLE 4B. TOXICIT TEST RESULTS

Suspended Particulate Phase - Raw Clay

Test Species Tesl Duralion LCS0/ECS0 1.PC (a)
Mewcia beryiling _ 96 hours =100%  (b) > |
Mysidposis bahia 96 hours =100%  (b) > |
Mytilus sp. 48 hours ~100% (b} -
\ilﬂ.rval survivall

Myfilus sp. 48 hours =100%  (c) >

{larval normal development)

p=—

(a} Limiting Permissible Concentration (L.PC} is the LC30 or ECS0 times 0.01.
(b) Median Lethal Concentration (LC30) resulting in 50% mortathty at test termination.

{r) Median Effective Concentration {LEC50) based on normal develupient 1o the D-cell, prodissoconch 1 stage.

Whole Sediment (10 days) - Raw Clay

Test Species % Survival % Survival %% Difference ls Ditlerence statistically
in Reference in Test Reference -Test significant? {a=0.03}

Ampelisca abdiia 89% 86% 3% No

Lﬂa[wid()p.ws bahia 93% 95% 0%"" No

() Survival in the test material was greater than in the Reference.




TABLE 4C. NEWARK BAY /STATEN ISLAND KILLS COMPLEX - NATURAL CLAYS
28-DAY BIOACCUMLLATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE (in wet weight concentration)

Moo nasuia

Nereis virens

REFERENCE TEST REFERENCE TEST
Detection Mean Dctection Mean Detcetion Mean Detection Mean
Constlfuents Linuns Cencentration Limits Concentration Limits Concentration Limits Conceniration

|Metais ug/g ug/g ug/s ugla ugse ugls ug/g ug/'g
|—Arsenic 35 336 326 32
Cadmiwm 005 5048 0068 0 064
Chromium 0948 0 768 (338 06328 |
Copper .54 1018 232 21 ]
Lead 0336 047 0 704 0338
Mercury 316 0088 013 0138 |
Nickel 118 1174 (} 648 ( a6h
Silver 008 0072 0036 004 ND
Zme 23 68 2232 24 14564
Pestivides ng/a ngle na/y ng/'g ngig ng/a nu/g ne/g
Aldrin 1.793 0164 ND 436 3
aipha-Chlordune 0 Bit 016 02 0623
trans-Nonachlor 0465 3445 018 ND 0182 ND
Dieldrin 1234 1304 i 8id | 278
4.4-DDT 0183 027 108 0 32]
2.4-DOT 1 22:4 0634 (1332 ND *) 08
1.4-DDD 282 232 388 592
2. 4-DDD 0738 0493 B67 0616
G -DDE 398 4 66 13503 } 589
2.4-DDE G4 NI 0138 ND (762 n77
Total DDT 9132 8 646 7423 9314
Endaosulian ] i 96 i6 i 88 208
Endosuifan il 0175 0127 0218 ND 0 jus
Endosulfen sulfate U36 1106 *ND o NI |16 *ND
[Heprachlor 5352 NI G157 0258 ND * 0582
Heptachlor epoxide 162 | 42 P28 1 04
Endustrial Chemicals ng/ao ng/z nele ngle ngl'e nafa rafa ng/s
PCB BZ-08 1342 G976 1233 1563
PCB BZ-1R I 404 09032 062 0 798 |
PCH RZ-28 0354 ND 0308 *ND 522 #0738
PCB BAZ-44 0738 SELR] 0486 0347
PCR BZ-49 0959 036 ND 1974 036 ND
PCR BZ-32 0134 047 *ND 0486 NI * 628
PCB BZ-66 1 04 HESR ND 106 NI P12 *ND
PCB BZ- 101 i 0798 1) 906 0614
PCB BZ-103 (1364 ND 37 ND 0363 0324
PCB BZ-LIR 1578 ND IRER *ND SR e 0604
PCB 89Z-87 G138 (.46 * NI 0474 ND U6 *ND
PCI3 BZ-i28 05838 ND J0l8 *ND (0642 ND 06le *ND
PCB BZ-138 0412 ND (386 *ND 1144 D843
PCB BZ-133 G384 ND 036 ND I 94 1634
[PCB BZ-170 0334 ND (334 ND 0346 ND 0332 ND
‘PCB BZ- 180 344 ND 0324 ND 1382 0244
PCB BZ-i83 1422 ND 5.376 *ND 0412 N 0396 ND
PCB BZ-184 1368 ND 1334 *ND P2 0928
PCHB BZ-187 0304 ND e} D 0296 ND 0239
PCB BZ-193 0.234 ND {1238 ND } 306 {1298 |
PCR BZ-206 0254 ND 7238 ND {248 ND 0238 ND |
PCB BZ-209 0206 ND 0194 ND [ ND 0154 ND
Towl PCB 16 362 20336 22424 335 34
I4-Dhchlorcbenzene 2 ND O 02 ND 02 N 02




Pioxins and Furans pa/ pe/g prig pglg pe/g pafo ne/g peig
2378-TCDD 0113 ND 0103 ND 0237 0177
12378-PeCDD 0172 ND G134 ND 0431 0232
123478-1IxCDD G197 G177 ND 0246 072
23678-HeCHD 3230 1632 3230 1 380
23785-HACDD 1410 663 1423 7661
1234578-HpCDD 162350 7424 10308 5.235
OCDD 12 441 7929 220 A 714
2378-TCDF 0239 ND 0 145 ND 1 001 0691
12378-PeCDF 0650 0317 1130 0.442
23478-PeCDF 0874 ND 336 0715 (239
123478-HxCDF 04110 0282 63l 0347 NE
123678-11xCDF 0489 0 348 04919 0384
123789-HxCDF 04668 ND 0310 ND G153 ND 047 *ND
2534678-1TvCDF (800 1476 RS 0279
1234678-HpCDF 4140 2193 2473 I 315
1234789-HpCDIY 0275 (273 ND 0347 ND 0 4dh ND
QCDF 2002 2.333 G 819 0.731
PAlls ng/g ng/g ng'z nule ngle ng/a na/a ng/g
Acenaphthene 4,25 384 173 ND 378 ND
Acenaphthylene 364 ND 362 *ND 365 ND 364 *ND
Anthracene 198 ND 20 ND 210 ND 20 ND
Fluorene 356 ND 36 NDY 333 ND 338 ND
Naphthalene 17 ND 7 ND |7 ND 17 ND
Phenanthrene 078 I ND i3 ND 13 ND
Benzofajanthracene o ND in ND 14 N0 16 ND
Benzo{alpyrene 08 13 NI 13 ND 13 ND
Benzo[g.hfperylene | 4 ND P4 N 14 NEY 14 ND
Benzo[bjflucranthene 14 ND 14 ND ' N> 14 ND
Benzofk]Muoranthene P2 ND 1z NI 12 ND 12 ND
Chrysene 2.4 2 ND 2 ND 2 ND
Dibenzlahlanthracene 1.6 ND I 6 ND 16 ND ] ND
Fluoranthene 316 ND 32 ND 315 ND 318 ND
Indenofi 2 3-cd]pyrene {823 ND TE22 ND GR12 ND 3822 ND
Pyrenc 212 168 ! 263 |1
Total PAHs | | 1964 | = 73281 | 7| | IEECEEE

Concenirations shown are the mean of 3 replicate analyses in wel weight with the toltowing exceptions
PAH concentrations for Veress virens Reference tissue are \he mean of 4 replicate analyses.
1.4 dichlorohenzene concentration for ¥ereis virens Testlissue 15 the mean ol 4 replicate analyses due to limited ussue volime,

1.4 dichlorobenzene cancentration for Nevess virens Reference tissue is the result of one set oi analyses due w hmited tssue volume

* Significantly higher than reference at 95% confidence.
ND = Not Detected

Total PAHs = swin ofail PAHs

Tatal PCB = sum ol cangeners reported * 2

Total DDT = sum of 2 4-and 4 £-DDD. DDE, and DDT

Means and statsucal comparisans were deiernined using conservative ¢

the detecuan Himic

cstimates of concentrations of constituents that were at concentrations below




Table BA.

Project: Kill Van {ull Phase Il, Contract Area B, Reach C8R1

RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE

SITE WATER

ELUTRIATE

CONSTITUENTS

DETECTICN LIMITS

CGNCENTRATION

DETECTION LIMITS

CONCENTRATION

_ 1 .

Metals ppb l‘ nph ppb ppb
Ag 0.048 0.03
Cd 0.0808% G.384
Cr 1.340 1.2
Cut 3.52 5.8
Hz 0.0187 0003
MNi 2.4 5.7
Fo 1.843 Q.6
Zn 9.26 14.7
Pesticides ppt ing/l} ppt {ng/L) ppt (ng/L) ppt {ng/L)
Aldrin 1.28 ND 1.08 ! MD

| 2lpha-Chiordane 1.10 ND Q.91 ND
trans-Nonachlor .89 N 1.98 ND
Digidrin 1.59 ND 2.3 3]
4,4-0DF 6.32 ND 3.87 ND
2,4-DDT 2.71 ND 1.8S ! ND

‘ 4,4'-DDD 3.28 ND 5.58 ND

| 2,4’-DDD ,7 3.32 ND 2.81 5]
4,4'-DDE 2.80 ND 1.89 ND
2,4-DDE 1.50 MND 2.60 ND
Total DDT 10.0 892
Endasuifan | 7.56 ND 1.58 ND
Endasulfan il 2.15 ND 5.93 ND

rEndosu%fan sulfate .12 ND 1.00 ND

| Heptachlor 1.35 NE 1.55 ND
Heptachior epoxide 0.97 ND 0.85 ND
Industrial Chemicals T ppt {ng/L) ppt (ng/t) ppt [ng/L} [ ppt (ng/L)
»CB 8 ! 0.53 D ‘ 1.000
PCB 18 3.43 ND 1.78 ND
PCH 28 1.22 ND 0.8
PCEB 44 1.13 ND 1.65 ND
PCE 489 0.73 ND 1.32 ND
PCR B2 1.59 ! ND Q.61
FCB 66 0.33 ND 1.61 WD
PCB 87 3.89 8] 4.13 ND
FCB 701 1.30 ND 0.31 ND
PCRB 105 1.08 ND 2.38 HND
PCEB 118 2.148 ND 0.98
PCB 128 1.16 ND 2.12 ]

[ BCB 138 3.54 ND 2.44 MDD
PCB 153 1.54 ND 2.28 ND
PCE 170 2.1k ND 412 ND
2CB 180 2.34 ND 1.84 ND
PCB 183 1.72 NTH 1.63 ND
PCB 184 2.1¢ ND 1.40 ND
PCB 187 1.84 ND 3.35 ND
PCB 195 1.22 ND 0.95 ND
FCB 206 1.76 NE 1.45 ND
PLCB 209 183 ND 2.01 ND
Total PC8 77.9 | 79.6
ND = Not detected

Total DDT
Total PCE =

= sum of 2.4' and 4,4’ ODD, DDE, and DDT
sum of congeoners reported x 2

Means were determined using conservative eslimates of concentrations of constituents that were at concenlrations below Lhe detection limit.




Table 5B. Project: Kill Van Kuli Phase |l, Contract Area 8, Reach CBR1
TOXICITY TEST RESULTS

Suspended Particulate Phase

Test Species Test Duration LC50/ECS0 LRPC (a)
Memdia berylfing 98 haurs = 100% (b} 1 00%
Mysidposis bahta S6 hours > 100% (b} 1.00%
Mytilus eduts 48 hours > 100% th) 1 00%
(iarval survival)

Mytitus eduiis 28 hours > 100% (c) 100%
{larval normal development)

tay Limiting Permissible Conoenirahon (LPC) 1s the LG50 ar ECS0 time 0 01

{b) Median Lethal Concentration (LC50) resulting in 50% mortaliy at tesi termination.
(c) Median Effective Concenlration [EC50;) based on niormal development tat the D-cell, prodissoconch 1 stage.

Whole Sediment (10 days)

B P CRY - = = — —— =
Test Species Survival in Reference % Survival in % Difference: Reference - Is difference statistically significant?
Test Tast {a=0.08)

Amgpelisca abdita 99% 93% 6% No

fMysidposis bahlz 100% 96% 4% ] Yes




Table 5C. Project: Kill Van Kull Phase I, Contract Area 8, Reach C8R1
28 DAY BIOACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE
{in wet weight concentrations)
Macoma nasuta Nereis virens
REFERENCE TEST REFERENCE TEST
CONSTITUENTS DETECTION CONCEN - DETECTION CONCEN - DETECTION CONCEN - DETECTION CONCEN -
LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION
Metals pem {mg/kgy | ppm imgikg) | ppm (malkg) ppm img/kg) | ppm (malka) | pom {matkg) | opm (mgkg) ppm (mgfkg)
Ag 08 004 c03 032
As 3.22 333 334 280
Cd | 004 006 0.06 008
Cr 0.18 ” 0.78 1025 040
Cu 1.88 * 233 1.72 1.49
Hg 002 g.02 0901 001
Ni 042 * G078 463 0.27
Pb 022 - 033 034 015
Zn 12.86 14 82 21.30 27 54
Pesticides ppb {uglkg) ppb (ug/kg) ppb {ug/kg) ppb {ugrkg) pph (ug/kg) ppb fug/kg) pob {ugkg) ppl fug/kg)
Aldnn 027 ND 037 * ND 184 ND G 49 * ND
a-Chlordane 0.04 017 D08 012
irans Nonachlor 0.03 037 * ND 0.31 * 0.40
Dieldrin 012 * D.18 642 0.38
4.4-DDT 022 ND 0 31 - ND 257 ND 0 38 * ND
24-DDT 020 ND 03t N ND 105 ND 026 - ND
4,4-DDD 013 020 0.34 038
2 4-0D00D 0.09 £.32 * ND 002 - 027
4.4-BDE 020 0.2 G 02 - 027
24-DDE 0.28 ND 0.31 * ND 1.48 ND 066 > NEY
Total DDT 0.71 * 1.03 0.38 * 2.02
Endasulifan | 0.30 ND 045 * ND 175 ND 0.25 - ND
Endosuffan lf 031 ND 049 * ND 183 ND C 41 * ND
Endosulfan sulfate G 25 ND 0.33 * ND 210 ND 03¢ - ND
Heptachior 0.24 ND .33 * ND 201 ND 027 - ND
Heptachior epoxide G 21 ND 2 31 * ND 1.89 NE 020 * ND
Industrial Chemicals ppb {uglks) ppb {ug/kg) pob (ug/kg) ppb {ug/kg} ppb (ug/kg) b (ug/ks) opb {ug/kg) ppb (ug/kg)
FCB 8§ 005 009 321 ND 1.00 * ND
PCB 18 0.14 .15 £.08 Q.47
PCB 28 0.10 008 0.09 .13
PCB 44 007 1 006 - 015
PCB 42 018 918 g22 0.11
PC8 52 G 51 052 8.20 0.23
PCB 86 024 218 008 007
PCB 87 G 15 015 0.20 g.11
PCB 101 0.38 026 025 028
PCB 108 007 0.11 G 11 * 017
PCB 118 0 20 012 02% Q20
PCB 128 0.12 041 * ND Q07 009
PCH 138 c28 015 101 1.21
PCB 153 835 ¢ 17 o2ls] 108
PCB i7C 0.03 0 40 - NBD 012 - 817
PCB 180 014 Q12 0.38 047
PCB 183 0.08 040 * ND 015 019
PCB 184 0.25 ND 0.38 ND 1 86 ND 047 * ND
PCH 187 812 0.18 G 30 035
PCRB 185 £ 10 037 * ND 008 408
PCRB 208 G.11 G 38 * ND 008 .10
PCB 208 0.10 0.37 M ND 008 G038
Total PCB 7.30 8.5% 9.43 * 13.53
1.4-Dichiorobenzene 043 944 092 080




Table 5C. (Continued)

Macoma nasuta

Nereis virens

REFERENCE TEST REFERENCE TEST

CONSTITUENTS DETECTION CONCEN - DETECTION | ] CONCEN- DETECTION CONCEN - DETECTION J | CONCEN -

LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION
PAH's ppb {ug/kg} pob {ug/kg) ppi {ug/kg) ppb (ug/ks) ppb {ug/kg) prb (ug/ko) ppb (ualka) ppb (uglkg)
Naphthalene 151 ) 0.88 337 6 56
Acenaphihylens 0.1 178 7.60 ND * 533
Acenaphthens 0.04 * 185 0.24 021
Fiuorene G2 - 018 733 ND - 014
Phenanthrene 0.79 0 68 0.47 x 210
Anthracene 0.13 * 0.22 0.01 - i0 88
Fiuoranthene 163 203 B.43 ND * 0.48
Pyrena 137 3.68 008 * 047
RBenzofalanthracens 0.35 D21 0.03 - G 0B
Chrysene 105 094 0.35 038
Benzothflucranthene 0682 034 1527 ND 14 48 * ND
Benza(kifluoranthene 054 050 731 ND 13.56 * ND
Benzol{a)pyrene 0.63 037 130 1333 * ND
indeno(1.2,3-cd)pyrene 0.71 5 38 * ND £51 ND 3.30 * ND
Dibenzo{a,mantracena Q70 580 * ND 7.52 ND 10 43 * ND
Benzo{g h Nnperylene o 54 B.44 * ND 518 ND 8 39 i ND
Total PAH's 1078 * 31.43 §.15 * 89.06
Dioxins ppir{ng/kg) pptr(ng/kg) pptring/kg) pptringlkg) ppringfkg} ppir{ng/kg) pptring/kg} pptr{ng/kg)
2378 TCDD 013 * 041 020 917
12378 PeCDD gz2 ND 024 ND 013 0.18
123478 HxCDD 017 ND 0.09 008 014
123678 HxCDD 010 - 018 016 025
123789 HxCDBO 0o8 * 0.15 0o7 - 020
1234678 HpCDD 041 M 142 0.77 3758
12346788 OCDD | 244 - 12 51 271 3.03
2378 TCDF 0.21 015 0 80 0ar
12378 PeCDF 0 18 ND 022 ND 011 017
23478 PeCDF 008 * 012 0.21 020
123478 HxCDE 0.1 * 0.26 011 0.20
123678 HxCDF 014 ND - 015 006 009
234678 HxCBF 017 ND 0.11 018 ND 008
123789 HxCDF G 14 ND ¥ 09.15 006 Q08
1234578 HpCDF 018 * 054 0.28 0.33
1234788 HpCDF Q52 ND 3.19 037 ND 0.09
12346785 OCDF 029 * 0.83 020 - 030

ND = Not detected
Total PAH = Sum of all PAH's

Tolal DOT = sum of Z2.4'- and 4,4-DOD, DDE, and DOT

Total PCB = 2{x), where x = sum of PCB congeners

Concenirations shown are the mean of 5 replicate analyses in wet weight
Means were determined using conservative estimates of concentrations of consfituents that were at concentratrons below the detection limit

* = Statistically significant at the 95% confidence level




Tahle 6A. Project: Kill Van Kull Phase Il, Contract Area 8, Reach C8R2
RESULTS QF CHEMICAL ANALYS!S OF SITE WATER AND ELUTRIATE
L
SITE WATER ELUTRIATE
CONSTITUENTS DETECTION LIMITS CONCENTRATION DETECTION LIVITS CONCENTRATION

Metals ppb ppb ppb ppb
Ag 0.035 0.02
Cd 0.0583 $.369
Cr $.436 Q.2
Cu 1.91 2.9
Ay 0.0045 G006
N 1.358 50
Zh 0.729 0.1
Zn 5.02 2.8
Pesticides ppt {ng/L} ppt {ng/L) ppt {ng/L} ppt {ng/L}
Aldrin .08 D 1.08 ND
aipha-Chiordane 0.91 ND 0.91 ND
trans-Nonachlor 1.98 N[ 1.98 ND
Digtdrin 2.31 ND 2.31 ND
4,4-0DT 3.97 ND 3.87 NO
2,4'-DDT 7.58 ND 1.9 ND
4,4-DDD 5.58 D 5.58 ND
2,4°-DDD 2.87 ND 2.81 ND
4. 4"-DDE 1.89 ND 1.8% ND
2,4'-0DE 2.60 [2]s) 2.60 i ND
Total BDT 9.2 9.2

| Endosuifan | 1.58 ND 1.68 ND
Endosulfan i 5,53 ND 5,03 1)
Endosulfan suifate 1.00 ND 1.00 ND
Heptachlor 1.68 ND 1.55 ND
Heptachlor epaxide Q.95 D 4,85 ND
industrial Chemicais ppt (ng/L) ppt {ng/C} ppt {ng/L) ppt {ng/l}
PCB 8 1,23 ND 1,23 MO
PCB 18 1.78 ND 1.78 ND
PCB 28 1.85 ND 1.85 5]
PCB 43 1.65 ND 1.65 [R]s]
PCB 49 1.32 ND 1.32 ND
PCB B2 2.03 ND 2.03 ND
PCE 66 1.61 ND 1.6% NG

| PCB 87 4.13 ND 4.3 ND
PCB 101 0.31 ND 0.31 ND
FCB 1056 2.39 ND 2.3% ND
FCB 118 2.22 ND 2.22 ND
FCB 128 22 ND 212 8]
PCH 138 Z.44 ND 244 ND
PCB 153 2.28 ND 2.28 ND
PCB 170 412 |‘ ND 4.12 ND
PCB 180 1.84 ND 1.84 ND
FCB 183 1.63 ND 1.63 ND
PCB 184 1.40 NO 1.40 ND
PCH 187 3.35 8D 3.35 nND
PCB 185 G.85 ND .85 ND
PC8 2086 1.45 ND 1.45 ND
PLCR 308 2.01 ND 2.01 ND
Total PCB a8.0 88.0

ND = Not detected
Total DDT = sum of 2,4" and 4,4’ DDD, DDE, and DDT

Total PCB = sum of congeners reported x 2
Means were determined using conservative eslimates of concentrations ol constituents thal were at concenlrations be/ow the delection limit.




Table 6B. Project; Kill Van Kull Phase 1), Contract Area 8, Reach C8R2

TOXICITY TEST RESULTS

Suspended Particulate Phase
f

Test Specles Test Duration LCS/ECS0 LPC (a)
Menidia beryiina 96 hours > 100% (b} 1.00%
Mysidposis bahia 96 hours = 100% 105%
Mybius eduis 48 nours > 400% (b} 100%
tlarval survival)

Mytlus edulis 48 Fours > 100% fe) 100%
ilarval normel development)

{a) Limiding Permissible Concen'ration (LPC} is the LC 50 or EC3a lime & 01
by Madian Lethal Concentralion (LCs0) resuiting in 50% mertality al lest termnation
{c) Median Effective Concentration {EC50) based on normal development tot tne O-call, prodissocanch 1 siage.

Whole Sediment [10 days)

. [ R % Survival in | % Difference; Reference -j Is difference statistically significant?
Test Species % Survival in Reference
Test Test {a=0.05)

Ampelisca abdita 98% B&% T1% Yes

Mysidposis bakia 94% 98% -2% MNa




Table §C. Project: Kill Van Kull Phase Il, Contract Area 8, Reach C8R2

28 DAY BIOACCUMULATION TEST RESULTS: CHEMICAL ANALY SIS OF TISSUE

{in wet weight concentrations)

| Macoma nasuta Nereis virens

REFERENCE TEST REFERENCE TEST

CONSTITUENTS [ DETECTION | CONCEN- | DETECTION || CONCEN - | DETECTION | CONGEN- | DETECTION CONCEN -

17 LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION
Metals ppm {mgfkg) | ppm (mg/kg) | pom img/ky) ppm (Mgl | ppm (mglkg) ppm (mg/ke) | ppm (ma/kg) ppm (mg/kg)
Ag 006 005 0063 001
|AS 3.22 SEX 3.34 299
Cd G.04 006 0.05 06
Cr 0.18 N 070 1025 0 31
Cu 185 - 226 172 1,65
Hg 002 002 001 0.01
Ni 041 * .78 4 83 0.23
Pb 02 [+ 0 36 0.34 0.15
Zn 12.88 M 1584 21 30 29 30
Pesticides ppb {ug/kg) ppb (ugfkg) peb {ug/kg) ppk lug/kg) ppb (uglkg) ppk {ug/hg) b {uglka) ppb (ug/kg)
Aldrin 027 ND 020 ND 041 ND 045 - ND
a-Chicrdane .04 - 008 0.08 - 014
frans Nonachlor 033 027 - ND 03t * PR3
Dieldrin 02 * 17 042 0,48
4,4-DDT 522 ND 025 ND 161 ND 1.2 b ND
2.4-DDT 020 ND 0.32 * ND 185 ND 078 * ND
4.4'-DDD 0.13 014 0 34 042
2.4-DDD sl c25 ND 0 02 - 0.30
4.4-DDE 0.20 * 02 0.11 011
2.4-DBE 026 ND G 42 * ND 0.07 ND Q49 ND
Totai DDT | 0.71 * 1.19 0.54 - 3.54
Endosulfan | | (.05 ND 0.05 ND 815 ND 017 ND
Endosulfan It a6y ND 008 ND G 22 ND 028 ND
Endosulfan sulfate 0 07 ND 008 ND 0.23 ND 028 ND
Heptachlor 024 ND g 22 ND 118 ND 141 N ND
Heptachior epoxide o021 ND 0.22 ND 072 ND 086 - ND
industrial Chemicals ppb {ug/ke ppb (ug/kg) ppb (ugvg) ppb (ug/kg) ppb (ug/kg) ppb (ugikg) peb (ug/kg) opb {ug/kg)
PCEB 8 2.05 * 011 062 ND 073 * N2
PCB 18 0.14 0.18 015 022
PCB 28 010 G.07 008 0.14
PCB 44 087 008 Q08 a12
IPCB 48 018 .17 422 G 29
PCRB 52 051 0.59 0.20 N 037
PCB 88 024 [SR] .10 Gt
FCB 87 015 0.14 020 020
PCB 131 D38 (28 Q25 * 0.33
PCRE 105 007 1 004 D11 014
PCB 118 020 01t 020 024
PCB 128 0.12 013 0.10 210
PCHB 138 029 015 101 147
PCB 153 0 36 0.18 0 86 * 1.18
PCB 170 co3 022 * ND 012 " 020
PCB 180 0.14 11 0.38 * 055
PCB 183 C o5 - 008 015 * 0.20
PCH 184 0.25 ND 0286 ND 0.53 ND 052 * ND
FCB 187 012 008 0 30 ” Q38
PCB 185 010 c20 ND | 005 008
PCB 2068 I 011 121 ND | 008 i 014
PCB 208 010 029 ND ! Gos8 012
Total PCB 7.30 6.20 9.81 * 15.80
1.4-Dichlorobenzene 043 057 082 132




TABLE 6C. (Continued)

Macoma nasuta Nerefis virens
REFERENCE TEST REFERENCE TEST

CONSTITUENTS DETECTION CONCEN - DETECTION [ ] CONCEN- DETECTION CONCEN - DETECTION CONCEN -

LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION
PAH's ppb (Lg/kg) pab (ug/kg) ppb (uglkg) ppb {uglg) ppb {ug/kg) pRD (uglkg) pob {uglkg) peb (ug'kg)
MNaphihalene 151 1.54 3.37 4 22
Acegnaphthylene 011 0.07 7 G0 ND - 332
Acenaphthene 004 - 010 024 §.61 - ND
Fluorene 0.12 * 018 733 | ND 841 - ND
Phenanthrene 0.79 080 047 3N
Anthracene 0.13 G.16 001 9.64 M ND
Fluorantheng 153 * 241 343 ND 9 87 " ND
Pyrens 137 * 225 006 * 5.81
Benzo(a)anthracenes 035 0.18 003 * 7.41
Chrysane 1.05 082 035 040
Benzo{bifluoranthene (.82 0.28 1527 ND V752 i ND
Benzo(k}fluoranthene 0.54 G 3z 731 ND 835 - ND
Benzo(a}pyrene 0.63 028 130 i 379
Indeno(1.2.3-cdipyrene 071 “ 515 561 ND 7 59 [~ ND
Dibenzol{a Mantracene 070 6522 - ND 752 ND B8 62 B ND
Benzo(g.h ljperylene 0.50 .14 518 ND 5.04 N ND
Totai PAH's 10.78 * 20.91 B.15 - 113.18
Digxins pptringfkg) pptr(ng/kg) pptring/kg) pptring/kg) ppir{ng/kg) pptring/ka) pptring/kg) ppiring/kg)
2378 TCDD 813 G 12 020 018
12378 PeCDD 022 ND 01t 013 033 M ND
123478 HxCDD 017 ND c10 0.08 - 0.18
123878 HxCLD G.1@ 0.13 D.16 0.34 ND
123789 HxCDD 008 010 .07 031 i ND
1234578 HpCDD 041 " 0 80 Q77 042
1234784 OCDD 2.44 257 3 65 1 83
2378 ICDF 021 08 80 57
12378 PeCDF .18 ND * 0.12 011 018
23478 PeCDF gos C 11 021 054 ND
123478 HxCDF 011 i 9.20 2.1t 020 ND
123678 HxCDF 0.14 ND 0.11 008 020 * ND
234678 MxCDF 017 NI 0 1c 016 ND 0.22 " NE
123789 HxCDF 014 ND 0.1 008 022 ' ND
1234678 HpCDF 0.18 - 041 028 013
12347838 HpCDF 0.52 ND 015 G 37 ND 827 ND
12345789 QCOF 2.29 039 020 017

ND = Not detected
Tolal PAH = Sum of all PAH's.

Total DOT = sum of 2 4'- and 4 4-000. DDE, and DOT
Total PCB = 2{x). where x = sum of PCB congeners

Concentrations shown zre the rmean of S reghicate analyses in wet weight.
Means were determined using gonservative eslimates of concentrauans of constiiuents thal were at concenttations below the detection mit

* = Slatisticsliy significant al the 55% configence level,




Table 7A.

Project: Kill Van Kull Phase 11, Contract Area 4B, Reach C4R3

RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE

SITE WATER

f ELUTRIATE

CONSTITUENTS DETECTICGN LIMITS CONCENTRATION DETECTION LIMITS CONCENTRATION
Metals ppb ppb ppb ppb
Ag 0032 0.02
Cd 0.06886 0.042
Cr 0,553 0.5
Cu 2.1 1.9

| Hg 0.0075 0.0G7
Wi 1.88 5.4
Fb 1.050 0.2
Zn 3.18 4.7
Pesticides ppt {ng/L) ppt ing/L} ppt (ng/L} ppt {ing/l)
Aldrin 6.39 ND 6.39 ND
aipha-Chiordane 6.51 ND 6.51 ND
trans-Monachior 6.61 ND 5.81 ND
Gieldrin 8.00 ND 8.0 ND
4,4-00F 7.11 ND 7.11 N
2,4-0DT 4.76 ND 4.76 ND
4.4-DDD 6.00 MDD §.00 ND
2,4°-DDD 6.54 ND 6.54 N
4,4'-DDE 7.41 ND 7.41 ND
2,47-0DE 5.33 sl 6.33 ND
Total DBT 22.8 22.8
! Endasulfan | 5.42 ND 5.47 ND
Endaosuifan i 5.51 ND ! B.B1 ND
Endosuifan sulfate 7.38 ND 7.38 ND
Heptachlor B6.57 ND 6.97 ND
Heptachlor epoxide 5.56 ND 6.56 ND
Industrial Chemicals ppt (ng/L} ppt ing/L) pnt (ng/L) ppt {ng/L)
PCB 8 5.59 ND 558 ND
PLB 18 7.36 ND /.38 NG
PCB 28 5.50 nND 5.50 ]
ECE 44 6.56 ND ) NO
PCEB 49 5.63 ND 5.83 ND
PCB 52 5.39 ND 539 RS
PCB 66 6.57 ND B.57 ND
FCB 87 7.58 ND 7.68 ND
PCB 101 4.89 ND 4.89 ND
FCB 105 7.18 ND 718 MO
PCB 118 7.20 ND 7.20 ND
PCB 128 6.6t ND 6.61 ND
PCB 133 i0.82 ND 10.82 ND
PCH 153 7.48 MDD 7.48 ND
PCB 170 T11.80 ND 11,80 WD
PCB 1ED 10.14 ND 10.14 ND
PCB 183 8,23 ND B.23 ND
PCB 184 5.04 ] 5.04 ND
PCB 187 6.68 ND 6.68 ND
| PCB 195 7.63 5] 7.63 ND
PC3 206 817 ND 8.17 ND
PCB 209 8.34 5.80 83.34 ND
Total PCB 315.6 318.7

ND = Mot detected

Total DDT = sum of 2,4 and 4.4’ DDD. DDE, and DT

Total PCB = sum of congeners reported x 2
Means were determined using conservative estimates of concentralicns of constitugnts that were at concentrations below the delection limit.




Table 7B.

Suspended Particulate Phase

Project: Kill Van Kull Phase Il, Contract Area 4B, Reach CAR3
TOXICITY TESTRESULTS

Test Species Test Duration LCS0/ECS0 LPC (a)
ianidia berylina 96 hours > 100% 15 1 00%
Mysidposis baha 86 hours > 100% i) 1.00%
Mitilus edulis 48 hours > 100% {5 1.00%
{larval survival)

Mytius edulis 48 hiours > 100% (o) 100%

{larval normai development)

(a) Limiting Permissible Concentration (LPC) 1s the LC30 or EC3o ime A Q1.
{b) Median Letha! Concentration (LCse) resulting in £0% mortaiity at lest termination

{c) Median Effective Concentraiion {EC50) based on normal development tot Lhe D-cell, prodissoconch 1 stage

Whole Sediment (10 days)

% Survlval in

% DBifference; Reference -

Is difterence statistically significant?

Mysidposis bahia

. N .
Test Species Yo Burvival in Reference Test Test (3 = 0.05)
Ampelsca abdita 93% 53% 0% No

94 % 56% -2% No




Table 7C. Project; Kill Van Kuli Phase I, Contract Area 4B, Reach C4R3

28 DAY BIOACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE

{in wet weight concentrations)

Macoma nasuta Nereis virens
REFERENCE TEST REFERENCE TEST

CONSTITUENTS DETECTION CONCEN - DETECTION CONCEN - DETECTION | CONCEN - DETECTION CONCEN -

| LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATIO
Metals ppm (ma/kgd | ppm (ma/kg) | ppm (mg/kg) ppm (mgfkg) | ppm (mgikg) | ppm imatkg) § ppm (mglkg) PO {MG/kg)
Ag 008 | {53 003 8401
AS 3.22 301 334 | 302
Cd 0.04 | 405 005 0.08
Cr 0.18 i 043 1025 1.01
Cu 1.85 227 172 168
H 0.02 002 | 0ot .01
Ni .42 ” 082 | 4 63 957
Ph 022 * 30 034 018
Zn 12 86 13 38 2130 25.78
Pesticides opb fuglkgl ppb (ugrkyg) ppb {ugikg) pob (ug/kg) ppb (ugl/kg) ppb {ugkgl opb (ugikg) ppb (ug/ky)
Aldnn 0 J68, ND 015 ND 184 ND 032 * ND
a-Chlordane 0G4 * 007 0.08 " 0.15
trans Nonachlor 0.03 * 004 031 038
Dietdrin | 012 ” 2186 042 0.33
4.4-DDT 0.22 ND 008 257 ND 0.25 - NE ]
2,4'-DOT 020 ND 024 |- ND 105 ND 017 * ND
14.4-0DD g13 * 040 0.34 " 0.60
2.4-DRD 0.06 - 013 0.02 - 025
4.4-DDE 020 " 265 .02 * 016
2.4-DDE (26 ND 031 * ND 1.40 ND 043 - ND
Total DT 0.71 " 1.54 | 0.38 * 1.54
Endosutfan | 320 ND 012 ND 1.75 ND 025 * ND
Endosulfan (I 0.31 ND 0.25 ND 183 ND 041 * ND
Endgsuifan sulfate 025 ND 0 18 ND 2.10 NDO 030 * ND
Haptachior 024 ND 016 ND 2 ND 027 * ND
Heptachior apoxide 021 NE 1 018 ND 1 89 ND 0.20 * ND
Industrial Chemicals ppo {ug/ka) ppb {ug/kg) ppb ugkg) pob (Lg/ka) ppb (ug/kg) oph {ug/kg) ppb (ug/kg) ppb {uglkg)
PCB B 005 008 321 NG 0&5 * ND
PCE 18 014 Q18 Cog * g20
PCB 28 D10 0.15 009 [ 0.18
PCB 44 007 0.06 005 [ G2t
'PCB 489 018 * 0z 0.22 0.24
PCB 52 051 " 069 0.20 N C 45
PCRB &8 024 018 0.08 - 0158
PCRB 87 018 - 018 [ 020 G
PCR 101 | 0.38 040 | g35 * 0.43
PCB 105 007 0.08 J 011 : 018
PCB 118 020 cz3 | 020 * .31
PCB 128 012 004 007 010
|IPCB 138 0.28 037 101 1.06
PCE 153 036 0.35 086 1.14
PCH 178 003 003 412 * 018
PCB 180 014 013 1 038 048
PCB 183 008 005 015 i .18
PCB 184 0.25 ND G20 ND 188 ND 031 b ND
PCB 187 012 ! b o8 0.30 039
PCB 185 010 205 0.05 (.08
PCRH 208 011 | e} .09 .11
PCB 208 Q10 001 o) 008
Total PCB 7.30 7.26 9.43 - 14.23
1.4-Dichlorobenzeng 043 044 0.92 051




TABLE 7C. (Continued)

Nereis virens

Macoma nasuta
| REFERENCE TEST REFERENCE TEST

CONSTITUENTS | DETECTION CONCEMN - DETECTION CONCEN - DETECTION CONCEN - DETECTION | CONCEN -

LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION
PAH's ppb {ug/ka) ppb {vg/kg) pob (ugkg) ppb {ug/ka) ppi {ugfkg) ppo {uglkg) pob {ug/kg) ppb {ugfkg)
Naphthalene 1.51 1.38 337 4.20
Acenaphthylene 011 012 7 60 ND | * 017
Acénaphthene 0.04 - 0.10 024 0.18
Fiuorene 012 ” 0 15 733 ND " C.11
Phenanthrena D.79 084 047 = 1.35
Anthracene 013 * Q25 0.01 * 14
Fluoranthene 1.63 * 363 8 43 ND * Q67
Pyrene 137 ¥ 7.59 0.06 * 156
Benzolalanthracene 035 * C 81 C 03 * 018
Chrysene 1.05 * 228 035 - 063
Benzo(tfluoranthane 0.82 * 136 1527 ND ” 493
Benzo{k)fluoranthene G 54 : 142 72 ND = 463
Benzo{alpyrena 053 M 116 130 3.12
indeng(1.2.3-cd)pyrene C Vi {29 B.61 NO 215 i ND
Dibenzo{a.hjantracens 970 " 385 752 ND 681 N ND
Benzolg.h.ilperylens 0.50 040 518 ND - 288
Total PAH'S 10.78 * 25,78 8.15 * 32.59
Dioxins pptring/kg) ppir{ing/kg) pplr(ng/ka) poirina/kg} pptring/kgl pptring/kg) pptring/kg) pplteing/kgl
2378 TCDD 013 * G 45 0.20 018
12378 PeCDD 022 NDG |‘ Q23 Q13 037 ND
123478 HxCRD \ 017 ND ] 026 ¢ 0B S * ND
123678 HxCDD 510 [* 039 016 0.18
123785 HxCDD 008 1 |- 028 007 033 - ND
1234678 HoCODD G4 * 088 077 0.48
1234785 OCDD 244 258 1 359 208
2378 TCDF Q21 0.23 0 80 ] 0 B8
12378 FeCBDF c18 NE > 818 011 g39 * ND
23478 PeCDF 008 021 o 21 038 ND
123478 HXCDF 011 |- 0 35 311 613 |
123678 HxCDF 014 ND - 023 0.06 g 0%
234678 HMxCDF 0.17 ND - 028 016 ND o ND
123789 HxCDF 014 ND * 0.32 0ce G 22 M ND
1234678 HpCOF 018 * 0862 028 028
1234789 HpCDF 0.52 N 034 Q.37 ND 024 ND
12346783 OCDF 028 0 082 c20 024

ND = Not detected

Tolai PAH = Sum of all FAH's
Total DDT = sum of 2,4~ and 4,4'-000. DDE, and DDT

Totat PCB = 2/x), where x = sum of PCB congeners

Concentraticns shown are the mean of & replicate analyses in wet waight
Means were determined using conservative esiimates of cancentrations af constituents that were al concentrations below the detect:an fimit

* = Statislically sigreficant al the 35% confidence level,




