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NEW YORK AND NEW JERSEY HARBOR DEEPENING
 
NEW YORK AND NEW JERSEY CHANNELS
 

FEDER4.L NAVIGATION PROJECT
 
CONTRACT AREA S-KVK-I
 

TO WHOM IT MAY CONCERN: 

Pursuant to Section 103 of the Marine Protection. Rcsearch, and Sanctuaries Act (MPRSA) of 1972 
(commonly referred to as the Ocean Dumping Act, 33 U.S.c. 1413) and Section 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 comments relating to the potential placement ofllARS-suitable material 
obtained under the S-KVK-I 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 lIistoric Area Remediation Site (HARS) . 

ACTIVITY:	 Deepen the remainder of the federal Kill Van Kllil 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 yards of HARS-suitable remediation dredged material at the 
Historic Area Remediation Site. Also, approximately 900,000 cubic yards of 
rock will be placed at a permitted reef site. 

LOCATION:	 Kill Van KlllI federal Navigation Channel, BaYOlme, New Jersey and Staten 
Island. New York. 

DESCRIPTION OF PLANNED ACTION: 

The overall New York and New Jersey Harbor Project involves deepening 23.6 miles of navigation 
channel to depths of 50-53 teet 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 tlfth contract (Port Jersey) 
is scheduled to be awarded in fall of2007. 

Contract Area S-KVK-I 

Contract Area S-KVK-l (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 -52 feet for the 50-foot project depth (i.e .. design depth of 
50 feet plus all 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 meall 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 -53.5 
feet. Approximately 95% of the individual survey points will likely be between -52.5 teet and ­
54.5 teet 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 ii'om the Kill Van Kull Channel, which is expected to take 
approximately two years to complete. 

Table A 
. -,Matena I Volume EstImates lor the K'III V an Kull C hanneI ( to a totaIdepth 0 f -53.:'1 ) 

HARS-SlIitable Holocene HARS-SlIitable Rock 
Pleistocene Sediments Total
 

Location of Material I
 
Sediments (CY) 

Material 
Gblcial 

(to be Recently
Red-Brown Gn,)' Silt VolumeVolume Estimates plaeedSand Deposited
ClayH & ClayTili" 

Sediments (CY)(CY) at reef
(CY) (CY)(CY) 

(CY) site)
 
S-KVK-t
 180,000 600,000 t 60,000 900,000400,000 160,000 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 Channel is suitabk for HARS placemenl. As a result. future-
Pleistocene glacial till dredged froll11his area would not require fUl1her HARS testing. 

** The USEPA. Region ~ ;:md the USACE, NY District determined in a Memorandum for Re-cord dated January 26, 
2000 that Pleistocene red~browll clay tl·om the greater Ne\vark Bay· formation (\vhich encompasses the Kill Van Kull 
Channel) \5 suitable for lIARS placement. As a result, Pleistocene red-brown clay dredged from the greater 
geological formation would not require llJrther HARS testing. 

The purpose of this Public Notice is to solicit comments regarding the proposed placement or 
dredged materials 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 Occan off the coasts of New York and 
New Jersey. is described later in this notice. 

In addition to the material proposed for placement at the I-lARS. an additional 900,000 cubic yards 
of dredged rock will be utilized beneficially at a permitted artificial reef site. 

The proposed transportation of this dredged material for placcment 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 
potentialities. The criteria established by the Administrator, USEPA. pursuant to Section 102(a) of 
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the Ocean Dumping Act wi11 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 0 f 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 aflect any federally-listed threatened or endangered species 
(humpback whales, finback "hales, right whales, loggerhead tmiles, leatherback turtles, green 
turtles, and Kemp's Ridlcy 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 wTecks. there 
are no known sites eligible for. or included in, the Register within the dredgcd material placement 
area. No known archaeological, 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 "ill 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 drcdged material may 
request a public hearing. The request must be submitted in writing within the comment period of 
this notice and must clearly set fonh the interest affected and the manne,· in which the intcrest may 
be affccted by the proposed activity. It should be noted that information submitted by mail is 
considered just as carefu11y in the process and bcars the same weight as that furnished at a public 
hearing. 

ENVIRONMENTAL DOCUMENTATION: 

The environmental 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: 
(I) the Final Feasibility Report and Final Environmental 1mpact Statement dated Dccember 1999; 
(2) the Final Limited Reevaluation Report and Final Environmental Assessment/Finding of No 
Significant Impact dated January 2004; (3) the Fedcral Record-of-Decision executed in June 2002. 
Copies of thesc 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): 

1n 1972, Congress cnacted the Marine Protection Research and Sanctuaries Act (MPRSA) to 
address and control the dumping of materials into ocean waters. Title 1 of the Act authorized the 
US Environmental 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 no 
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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 
Section 102 of the I'v!PRSA. USEPA has responsibility for issuing permits for all materials other 
than dredged material. Under Section 103 of MPRSA, the Secretary of the Army has the 
responsibility for issuing permits for dredged material, subject to US EPA concurrence. 

In the t:1ll of 1997, the IJSEPA de-designated and terminated the usc of the New York Bight 
Dredged Material Disposal Site (commonly known as the I'vlud Dump Site or I'vlDS). The MDS had 
been designated in 1984 for the disposal of up to 100 million cubic yards 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 I-lARS is to be managed to reduce impacts of historical disposal activities at 

the site to acceptable levels in accordance with 40 CFR Sections 228.1 I(e). The need to remcdiate 
the HARS is supported by the presence of toxic effects. dioxin bioaceumulation excceding 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 area lobster stocks. Individual 
elements of those 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 identities 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 signiticant undesirable elIects including through 
bioaccumulation or unacceptable toxicity, in accordance with 40 CFR 227.6. This dredged material 
is referred to as "Material for HARS Remediation" or "HARS Remediation Material". 

The HARS. which includes the 2.2 square nautical mile area of the former MOS. is an 
approximately 15.7 square nautical mile area located approximately 3.5 nautical miles east of 
Highlands, New Jersey and 7.7 nautical miles south of Rockaway, New York. The fonner MDS is 
located 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 IJSEPA 
will umkltake 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 1·IARS 
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 of IJSEPA, 
Region 2, Teanl Leader of the Dredged Material Management Team, at telephone number (212) 
637-3797. 



HARS SlJITABILITY 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 \vas 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 I-IARS placement and would not require 
further testing. 

Notification of the Pleistocene glacial till test results and a determination ot' suitability for I-IARS 
remediation purposes were provided in USACE Public Notice Supplement FP63-345678CC-2002 
issued 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 Kull) was suitable for HARS placement and would not require hlrther testing. 

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

In accordance with the Ocean Dumping Regulations at 40 CFR Part 227, bioassays were performed 
to assess the toxicity of the solid phase. liquid phase and suspended particulate phase of the 
proposed dredged material trom the project area. Bioassays were performcd using appropriate 
sensitivc marine organisms as discussed below. Bioassay testing conformed to procedures outlined 
in Evaluation of Dredgcd Material Proposed for Ocean Disposal (USEPA, USACE; 1991) 
commonly reCerrcd to as the "Green Book--. The results of bioassay tests conducted on sediments 
trom the projcct area arc provided in Table 2 (A. B, and C). 

The proposed drcdging area has been characterized by using three (3) sediment tcsting 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 (i.e., design depth of-50 feet plus an additional -2 feet 
required for safety and -1.5 feet allowable paid overdepth). The core samples in each reach were 
combined to yield three sediment composites, which were submitted to chemical and biological 
testing. Based upon an analysis of sediment samples trom thc 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 82.4% SAND, 8.0% SILT. 8.6% CLAY 

Reach 3: 7.5% GRAVEL 38.2% SAND. 29.1% SILT. 25.2% CLAY 
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Results of the chemical and biological testing are summarized below. 

Evaluation of the Liquid Phase: Chemistry 

In accordance with requirements of 40 CFR Sections 227.6(c)(l) and 227.27(a). chemical analysis 
was conducted on project area site water and elutriate. Results of this evaluation are summarized in 
Table I (A, B, and C). (Please note the detection 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 fo1Jowing ocean placement, after 
allowing for initial 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 ean be considered suitable lor oeean disposal 
only if the concentration of the Suspended Particulate Phase (SPP) of the dredged material, after 
allowance for initial 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 Model predicted that applicable 
marine water quality criteria for listed constituents were not exceeded after a1Jowance 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. bioassays were pertormed 
to assess possible toxicity of the liquid, suspended pat1iculate. and solid phases of the proposed 
dredged material from the project area. 

Liquid phase bioassay. The results of the liquid phase bioassay indicated that none of the 
three sensitive marine organisms. mysid shrimp (i'vlysidopsis bahia). inland silversides IMcnidia 
beryllil/a). and blue mussels (Myrilus edulis). after initial mixing (as determined under 40 CFR 
Sections 227.29(a)(2». exceeded the toxicity threshold of 0.01 of a concentration shown to be 
acutely toxic to appropriate sensitive marine organisms. Accordingly, the liquid phase of the 
material is in compliance with 40 CFR Sections 227.6(c)(I) and 227.27(a). 

Suspended pal1iculate phase. The results of the suspended particulatc phase conducted on 
thc three sensitivc marine organisms (mysid shrimp (Alvsidopsis bahia). inland silversides IAdenidia 
beryllina). and blue mussels (!\{vrillis edulis) indicated that dredged material in the suspended 
pm1iculate 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 signilicant mortality. Moreover, 
after placement, the suspended particulate phase would only exist in the environment [or a short 
time, indicating that the suspended particulate phase of the project material would not cause 
signitlcant undesirable effects. including thc possibility of danger associated with bioaccumulation, 
since these impacts require long duration exposures (see liSEPA, 1994). Accordingly. it is 
concluded that thc suspended phase of the material from Kill Van Kull Channel, Contract Area S­
KVK-l. would be in compliance with 40 CFR Sections 227.6(c)(2) and 227.27(b). The results from 
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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 backgrOlUld conditions in the vicinity of the dumpsite, removed from 
the inlluence of any disposal operation. For the solid phase bioassay. lO-day toxicity was 
determined by exposing a £ilter feeding mysid shrimp (JVlysidopsis bahia) and a deposit feeding, 
burrowing amphipod (Ampelisca abdila) to a composite of sediment from the project area and 
comparing m011alities 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 US EPA, 1996a). Results are evaluated for biologically and statistical1y signilicant differences 
in mortality between treatmcnts. The 1991 Green Book guidance 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 2o'Yo for amphipod species. The 
following sections address the results of those tests and further analyze compliance with the 
regulatory criteria of40 CPR Sections 227.6(c)(3), 227.27(b). and 228.15 and with USEPA, Region 
2!New York District guidance. 

The toxicity of project sedimcnts was not statistically greater than reference for cither mysids or 
amphipods, and the differcnce 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 phase bioassays can be seen in Table 2 (A, R and C). 

Evaluation of the solid phase bioaccumulation 

Bioaccumulation tests for sediments li'om thc project area reaches 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 (ililacoma nasula). These 
species are considered to be good representatives of the phylogenetically diverse base of the marine 
food chain. 

Contaminants of concern, identified lor the regional testing manual are listed in the NY/NJ Harbor 
Estuary Program Toxics Characterization report (Squibb. el al. 199]). Table 3 (A, B. and C) of this 
notice addresses the bioaccumLtlation of contaminants of concern for the project area. Additional 
information 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 reference in the clam and/or worm. The Testing Memo further 
eval uates these contaminants and concludes that any contaminant that exceeded reference did 110t 
exceed any existing regional matrix or dioxin value. Several contaminants that do not have matrix 
values did exceed background levels, but in no ease did any contaminant accumulate to 
toxicologically important concentrations, even when very conservative assumptions were used in 
the analysis. Any contaminants that exhibited bioaccumulation tcst results above reference were all 
below thc acceptable human health risk range and acceptable aquatic effects range. again usmg 
conservative approaches and analyses. 
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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 shelltish 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 alternati ves 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 BARS 
remediation. The Plan anticipates that a considerable volume of HARS-suitable material may be 
placed at alternative benelicialuse sites that are or may be under development. Use of these sites 
performs habitat creation (for shellfish, oyster, and bird), habitat restoration at existing degraded pit 
sites. landfill and quany 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 dredged material from the NY & NJ 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-l contract dredged material cunently has no economically viable alternative site for the 
BARS-suitable material. For example, the dredging and disposal at permitted upland sites of sand 
unsuitable for placement at the !-lARS from the Anchorage Chalmel S-AN-la contract is $3 J per 
cubic yard. as compared to a bid priee of $5.50 per cubic yard for BARS-suitable silty material from 
the Port Jersey Channel contract #3. The Corps will continue to evaluate ali 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 cri teria for 
oeean placement as described in 40 CFR parts 127.6 and 227.27, and in USEPA, Region 2/USACE, 
New York District guidance. The material is also suitable for placement at the BARS as 
Remediation Material as described at 40 CFR Part 228.15. 

Placement of this material at the BARS would serve to reduce impacts at the BARS to acceptable 
levels and improve benthic conditions. Sedimcnts in the !-lARS have been found to be acutely toxic 
to sensitive benthic marine organisms in laboratory tests. Project dredged material subjected to 
laboratory aeute 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 
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addition, by covering the existing sediments at the HARS with this project material, surface 
dwelling organisms will be exposed to sediments exhibiting Category I qualities, which \vill 
ameliorate the existing sediment conditions. 

Please contact Mr. Harold Hawkins, the NY & NJ Harbor Deepening Project Manager; at (917) 
790-8204 or by email: Harold..J.Hawkins@l1sace.arl11v.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.army.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 ofthis notice. 

0J)f" 
William F. Slezak 
Chief, Harbor Programs Branch 

Enclosures 

I 
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_ UUffuZl)f'lt
 

~ Ill) Dlu,I\::'Jij' Zan.
 ~* ~- DDS~= Degree~l Decimal Minute~.ljD2D'~-

J a....••", 

a I _.~Iol".'-$-< 13 .,a·vI 

Figure 4 



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

16.1 ~I16.14 

IIREACH 1 

SITE WATER ELUTRIATE 
CONSTITUENTS DETECTION LIMITS i CONCENTRATION DETECTION LIMITS i CONCENTRA liON 

Metals ppb I ppb ppb I ppb 

IAq 0.021 0.01400 I NO 
Cd 0.052 0.008 
Cr 0516 0.552 
Cu 11.27 0.772 

I!­
0.005 0.003 
1 04 0.89 
1.28 0.60 

'Zn' 23.77 147 

Pesticides pptr (ng/L) pptr (ngIL) potr (ng/L) pptr (ng/Li 
. Aldrin 0.38 NO 0.38 NO 

-lla-Chlordane 040 NO 040 NO 
trans Nonachlor 040 NO 040 NO 
Dieldrin 049 NO 049 NO I 
4,4'-00T 0,44 NO 044 NO 
2,4'-00T 0.88 NO 088 NO 
4,4'-000 0,48 NO 048 NO 
2,4'-000 0.59 ~JD 0.59 NO 
4,4'-DOE 0.40 NO 0.40 NO 
24'-00E 0.94 NO 0.94 NO I 
Total DDT 1.9 1.9 ::J 
Endosulfan I 0.45 NO 0.45 NO 
Endosulfan II 041 NO 0.41 NO 

-­

I Endosulfan sulfate 041 NO 041 NO 
Heptachlor 0.36 NO I 036 I NO 
Heotachlor eooxide 0.89 NO 0.89 i NO I 

I I 
Industrial Chemicals optr (ng/L) pptr InglL) pptr (ngIL) pptr (ng/L) 

IPCB 8 0.51 NO 0.51 NO 

Ii 
PCB1S 0.46 NO 046 NO 
PCB 28 0.38 NO 038 NO 
PCB 44 0.47 NO 047 NO 

,PCB 49 0.34 NO 034 NO 
I PCB 52 0.41 NO 0,41 NO 
PCB 66 0.47 NO 047 NO 
PCB 87 0.49 NO 0.49 NO 
PCB 101 0.83 NO 0.83 NO 

I
PCB 105 0.41 NO 041 NO 
PCB 118 0.50 NO 050 NO 
PCB 128 0.56 NO O.:J6 NO 
PCB 138 048 NO 048 NO 

-­

PCB 153 0.35 NO 0.35 NO 
PCB 170 0.64 NO 0.64 NO 
PCB 180 0.67 NO 0.67 NO 
PCB 183 044 NO 044 NO 
PCB 184 0.66 NO 066 NO 
PCB 187 040 NO 0.40 NO 
PCB 195 0.59 NO 0.59 NO 
PCB 206 

I 
0.44 I NO I 0.44 NO =:J'PCB 209 059 I NO I 0.59 1 NO 

IITOtal PCB 

~'O = Not detected 
Total DDT = sum of 2,4'- and .:l,.:l'-ODO DOE, and JOT 
Total PCB 0: sum of congeners reported x 2 
Concentrations shown are the ;Tlean of three replicate anciyses 
Means were determined usng conserva!i\{e <:'sllmates of concen(ret'ons of constituents thaI were al cC'lcentrallons below the deleci1onl,ml 



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

TOXICITY TEST RESULTS 

Suspended Particulate Phase 

Test Species Test Duration LCso/ECso LPC lal 

Menidia bervllina 96 hours (bl 95,2% 095 

Mvsidoosis bahia 96 hours (bl >100% 1.00 

Myti/us edulis 
(larval survival) 

48 hours (b) >100% 100 

MytiJus edu/is 

(larval normal develop.) 
48 hours (e) 22.4% 0.22 

(al Limiting PermlsSlb'8 Concentration (LPC) is the LC 50 or Ee sa times 0 01 

(b) Median Lethal Concentration (LC 50) resulting In 50% mona tilly at test termination 

(el Med',an Effective Concentration (Ee 00) based on normal development to [he D-cel!, prodlssoconch 1 s~age 

Whole Sediment (10 days) 

Test Species % Survival 

in Reference 

% Survival 

in Test 

% Difference 

Reference -Test 

Is difference statistically 
significant? (a=0.05) 

Amoelisca abdita 96% 95% 1% No 

Mvsido/Jsis bahia 94% 96% -2% No 



1 

KILL VAN KULL CHANNEL S-KVK-1 

TABLE 3A. 28 DAY BIDACCUMULATlON TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE 

Wet weight concentrations 
REACH 1 

Macoma nasuta Nereis virens 
TESTREFERENCE REFERENCE
 

CONSTITUENTS
 DETECTION CONCEN DETECTION CONCEN DETECTION CONCEN DETECTION 
liMITS TRATIONTRATION LIMITS LIMITS TRATION LIMITS 

Metals ppm (mg/kg) ppm (mg/kg) ppm (maiko) ppm (maiko) oom (mg/kg) ppm (mg/kg) ppm (mg/kg) 
AD 0.04 0.03
 
As
 

0.04 
3.52 100
 

Cd
 
3.20 

0040.04 0.01
 
C,
 

- 1.66 
0.34 0.070.29 

I 215Cu 1.17 
Hn 0.006 - 0.012 0005
 
Nt
 0.47032 0.15
 
Pb
 016 055 0.04 

11.72 1147 11.38Zn 
ppb (ug/kg) Ippb (ug/kg) Pesticides Pob (ug/kg) IpDb (ug/kg) ppb (ug/k9) Ippb (ug/kg) Ippb (uo/kg)
 

I Aldrin
 ND 003
 
a-Chlordane
 

0.03 ND 003 0.03 ND 
0090.03 0.81
 

trans Nonachlor
 0.04 004 NDND 1.22
 
Dieldrin
 006 0.11ND 1.13
 
4,4'-00T
 0.05 ND 005 0.21
 
2,4'-00T
 0.05 0.05 NDND 005 ND 0.05
 
4,4'-ODO
 0.17 0.72
 
2.4'oDDD
 

0.04 
006 0.35 037
 

4,4'-DOE
 
ND 

0.34 0.43
 
2,4'-DDE
 

0.07 
0.06 ND 0.03 0.06 ND 0.06
 

Total DDT
 0.22 0.97 1.78 
0,01Endosulfan I 002 ND 009
 

Endosulfan II
 006 ND0.06 ND 006 ND 0.06
 
Endosulfan sulfate
 014 0.07ND 046
 
Heptachlor
 0.04 0.04 ND 0.04 ND 0.04
 
Heptachlor epoxide
 

ND 
002 ND 0.24002 ND 

loob (ua/ka) oob (ug/ka) luob [ua/ka)
 
PCB 8
 
Industrial Chemicals IODb (ugfka.l aab lualko) lOob (ua/ka' loab (ua/ka) 

019 ND 0.19 ND 0.19 ND 0.19 
0.21004 ND 0.04 NDPCB 18 
039 D,100.03PCB 28 . 013PCB 44 003 ND 032 . 0.29 0.13
 

PCB 52
 
PCB 49 I 0.02 

0.46 031
 
PCB 66
 

003 
033 0.15
 

PCB 87
 
0.02 

005 0.15ND 0.05 
IpCB 101 0.35 077003 

0.110.05 NDPCB 105 0.23
 
PCB 118
 030 0.50003 
PCB 128 0.03 ND 003 0.25 
PCB 138 0.27 1.78003 
PCB 153 0.36 2.61
 
PCB 170
 

0.03 
003 0.06ND 035 

IPCB 180 0,110,02 1.08
 
PCB 183
 0.04 ND 005 0.43 

0.05 ND 005 ND 005PCB 184 ND I 0.05
 
PCB 187
 0.09 -0.02 105 .PCB 195 003 ND 003 0.20
 
PCB 206
 0.02 ND 004 0.37
 
PCB 209
 0.03 0.05 020ND 
Total PCB 1.13 7.83 22.03 
1A-Dichlorobenzene 021 025 0.31 

TEST 
CONCEN 
TRATION 

ppm (maiko) 
0,01 
0.64 
001 
0.07 
2.18 

0.005 

-
0.18
 
0,07
 

11,60
 
ppb (ug/ko)
 

ND 
085 
1.20 
1.39 
021 
ND . 1.03 

0.56 
0.78 
ND 
2.64 
011 
ND 

0,48 
ND 

0.26 

ppb (ug/k9) 
ND 
1.13 
1.06 
0.98 
093 
1 70 
080 
0.29 
1.51 
034 
0.94 
0.32 . 2.28 
2.39 
0.48 
1.31 
0.52 
ND 
123 
028 
0.49 
0.33 

38.87 I' 

039 

I 



TABLE 3A. (Continued) KILL VAN KULL S-KVK-1 
REACH 1 

Macoma nasuta Nereis virens 
REFERENCE TEST REFERENCE 

CONSTITUENTS DETECTION CONCEN DETECTION CONCEN DETECTION CONCEN DETECTION 
LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS 

PAH's DDb (uD/kD) DDb (UO/kD) DDb (ua/k ) DDb (ua/kg) DDb (ua/ka) DDb lua/ka) DDb lua/ka) 
Naphthalene 0.32 081 059 
AcenaDhthvlene 0.04 · 1.10 0.14 
Acenaohthene 0.06 · 0.46 0.49 
Fluorene 0.12 · 068 0.47 
Phenanthrene 0.60 5.32 0.92 
Anthracene 013 - 5.37 0.09 
Fluoranthene 1.57 50.09 072 
Pvrene 1.62 8924 088 
BenzOla)anthracene 0.13 · 20.57 0.03 
Chrvsene 0.21 15.30 0.05 
Benza(blfluoranthene 0.33 - 18.22 0.07 
Benzo k fiuoranthene 0.11 6.29 0.04 
Benzo a\nvrene 0.11 14.54 003 
Indeno 1,2,3-cd)pvrene 0.05 3.75 0.01 
Dibenzo(a,h antracene 0.01 · 0.69 0.01 
Benzo(a,h,Doerv)ene 008 4.80 0.03 
Total PAH's 5.47 237.23 4.58 

Dioxins Dotrlna/ka) potrlna/ka) pptrlno/ka) DDtr(n /kg) polr{nq/ko) DPtr!n /ka) ootr(na/k 
2378 TCOO 060 NO 0.37 0.26 
12378 PeCDD 1.12 NO 1.39 0.99 NO 0.95 
123478 HxCDD 057 NO 091 NO 0.18 NO 0.28 
123678 HxCDD 079 NO 0.88 NO 0.17 NO 
123789 HxCDD 060 NO 081 NO 0.13 0.25 
1234678 H COO 0.42 NO 0.84 0.29 
1234789 OCOO 1.08 7.72 1.61 
2378 TCOF 0.55 NO 1.80 0.16 
12378 PeCDF 0.41 NO 106 NO 0.19 0.44 
23478 PeCDF 040 NO 1.11 NO 0.24 
123478 HxCDF 0.12 NO 077 NO 0.09 
123678 HxCDF 0.13 NO 0.77 NO 0.07 
234678 HxCDF 0.13 NO 0.82 NO 0.10 0_14 
123789 HxCOF 0.15 NO 089 NO 0.14 NO 0.16 
1234678 HpCOF 0.17 NO 067 0.14 
1234789 HDCOF 0.15 0.43 0.14 019 
12346789 DCOF 0.49 1.66 0.36 

TEST 
CONCEN 
TRATION 

ppb (ug/ka) 

· · 
0.65 

· 0.97 
1.53 
077 
2.37 

· 
1.43 

52.98 
81.56 

- 4.85 
5.83 

· 4.42 
2.82 

- 372 
0.47 

- 0.16 
1.18 

165.73 

DDtrlna/kg) 
0.48 
NO 
NO 

0.16 
NO 
025 
2.17 
1:15 
NO 

0.26 
0.11 
0.06 
NO 
NO 
018 
NO 
047 

NO = Not detected 
Total PAH = Sum of all PAH's. 
Total DDT = sum of 2,4'_ and 4,4'-000, DOE, and DDT 
Total PCB = 2(x), where x = sum of PCB congeners 
Concentrations shown are the mean of 5 replicate analyses in wet weight. 
Means were determined using conservative estimates of concentrations of constituents that were at concentrations below the detection limit. 
,. =Statislfcally significant at tile 95% confidence level. 



I 
KILL VAN KULL CHANNEL S-KVK-1
 

TABLE 1B. RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE
 

REACH 2
 

SiTE WATER ELUTRIATE
 
[CONSTITUENTS
 DETECTION LIMITS coNCENTRAliON DETECTION LIMITS CONCENTRA TION
 

Metals
 ppbppb ppb
 
Aa
 PPR0022 0.01400 ND
 
Cd
 0.055 0.006
 
Cr
 0.676 0.394
 
Cu
 1250 0954 

, Hq 0.007 0.003
 
NI
 1.10 1 02 
Pb 1.58 048
 
Zn
 2940 1.94 

ppt, (ngIL) ppt, (ngIL) ppt, (ngIL) ppt, (ngIL)
 

Aldrin
 

Pesticides 
038 ND 0.38 ND
 

a-Chlordane
 ND ND
 
trans Nonachlor
 

040 040 
040 ND 040 ND
 

Dieldrin
 049 ND ND 
4,4'-DDT 

049 
044 ND 044 ND
 

24'-DDT
 0.88 ND 0.88 ND 
4,4'-DDD 048 048ND ND 
2,4'-DOD 0.59 059ND ND 
44'-DOE 040 NO 040 NO 
2,4'·DOE 094 0.94NO ND 
ITotal DDT 1 9 19 

Endosulfan I 045 ND 045 ND 
Endosulfan II 041 NO 041 ND 
Endosulfan sulfate 041 NO 041 NO 
Heotachlor 036 NO 036 ND 

I Heptachlor epoxlde 0.89 NO 0.89 NOPIndustrial Chemicals ppt, (n IL) ppt, (n IL ppt, (nl IL) I, (nglLl 

PCB 8 051 NO 0.51 ND 
PCB18 046 ND 046 ND 
PCB 28 0.38 NO 0.38 ND 
PCB 44 047 NO 047 ND 
PCB 49 034 ND 0.34 ND 
PCB 52 041 NO 041 ND I 

PCB66 047 NO 047 ND 
PCB 87 049 NO 049 ND 
PCB 101 083 NO 0.83 ND 

IPCB 105 041 NO 041 ND 
ND'PCB118 0.50 NO 0.50 

PCB 128 0.56 NO 056 NO 

IPCB 138 048 NO 048 ND 
NDPCB 153 0.35 NO 0.35 

PCB 170 0.64 NO 0.64 ND 
IPCB180 0.67 NO 067 ND 
PCB 183 044 NO 044 ND 

ND 
NO 
ND 
ND 
ND 

PCB 184 066 NO 0.66 
PCB 187 040 NO 040 
PCB 195 059 NO 0.59 
PCB 206 0.44 NO 044 
PCB 209 0.59 NO 0.59 
Total PCB 16.14 16.1 

NO = Not detected 
Tolal DDT = sum or ::',-l'- arc 4.4'-C:OD, DGE, am DDT 
Toiai pca = sum of congener", repcr'ed Y. 2 

Concentrations shown are tre rT,ean of three replicate analyses 
Means were detem'lfliO'd uSlr,g cor:servatlve eSilrna:es of concentrations of constituents chat were at concentrations below the detection limit 



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

TOXICITY TEST RESULTS 

Suspended Particulate Phase 

Test Species Test Duration LCso/ECso LPG (a) 
I 

Menidia bervllina 96 hours fbi >100% 100 

Mvsidposis bahia 96 hours Ibl >100% 1.00 

Mytilus edulis 
(larval survival) 

48 hours (b) >100% 1.00 

Mytilus edulis 

(larval normal develop.) 
48 hours (e) 677% 068 

(a) Limiting Permisslbie Concentration (LPG) IS !!le LC 50 or EC 5G times 0 01 

(b) Median Lelhai Cor,cer.lration (LC ~O) resLiI,ing In 50% mortatlity at test termmatlon 

(c) Median Effective Concentration (EC 50) based on normal development to the D-celi, ;lrodissoccnCh 1 stage 

Whole Sediment(10 days) 

Test Species % Survival 

in Reference 

% Survival 

in Test 

% Djfference 

Reference ~Test 

[s difference statistically 

significant? (a=0.05) 

Ampelisca abdita 96% 99% ~3% No 

~nsisbahia 94% 90% 4% No 



KILL VAN KULL CHANNEL 

TABLE 3B. 28 DAY BIOACCUMULATION TEST RESULTS; CHEMICAL ANALYSIS OF TISSUE 

Wet weight concentrations 

Macoma nasuta 
REFERENCE
 

CONSTITUENTS
 DETECTION DETECTION 
LIMITS 

CONCEN 
TRATION LIMITS 

0001 (maiko) Dpm (mDlka) oom (maiko)
 
AD
 
Metals 

0.04
 
As
 3.20
 
Cd
 004 

0.29Icr 
Cu 1.17
 
HD
 0.006
 
Ni
 032
 
Pb
 0.16
 
Zn
 11.72 

loob (uD/kD) pob (uD/kD)
 
Aldrin
 
Pe.sticides Ippb (uo/kg) 

0.03 NO 0.03
 
a-Ct1lordane
 003
 
irans Nonachlor
 004 0.04NO 

0.06Dieldrin NO 0.06
 
4,4'-00T
 005 NO
 
2,4'-00T
 0.05 0.05
 

,4,4'-00D
 
NO 

0.04
 
2,4'-000
 006 NO
 
4.4'-DDE
 007
 
2,4'-DDE
 0.06 NO 
Total DDT 0.22 
Endosulfan I 0.02 NO 0.02
 
Endosulfan JI
 0.06 NO 006
 
Endosulfan sulfate
 014
 
Hentactllor
 

014 NO 
004 NO 004
 

Hentachlor enoxide
 002 NO 002 

Industrial Chemicals DPb (uDlka) DDb (UD/kD) DDb (ualka)
 
PCB 8
 0.19 NO .004 NO
 
PCB 28
 
PCB18 

0.03 -
PCB 44 0.03 NO 

IPCB 49 0.02
 
PCB 52
 0.03
 
PCB 66
 0.02
 
PCB 87
 0.05 NO
 
PCB 101
 0.03 -

0.05 NO
 
PCB 118
 
PCB 105 

003
 
PCB 128
 0.03 NO
 
PCB 138
 0.03 
PCB 153 0.03 
PCB 170 003 NO 

IPCB 180 0.02 
PCB 183 0.04 NO 
PCB 184 0.05 005NO .PCB 187 0.02 .PCB 195 003 NO 
PCB 206 0.02 NO 
PCB 209 0,03 NO 
Total PCB 1.13 
1,4 Dichlorobenzene 0.21 

S-KVK-1 

REACH 2 

I Nereis virens 
TEST 

DETECTION
LIMITS

0001 (malkg)

10Db (ua/ka)

0.03 

0.05 

006

REFERENCE TEST 
CONCEN CONCEN DETECTION CONCEN 
TRATION TRATION LIMITS 

009 
NO 

0.46 
NO 
024 

IDDb (valko) 
NO 
NO 
o10 
032 
0.13 
031 

TRATION 
Dom (ma/ko) pOol (maiko) oom (malko1 0001 (maiko) 

0.04 0.03 002 
3.22 1 00 099 
0.04 001 0.01 
0.46 0.07 009 - 1.51 2.15 2.12 
0.007 0005 0.005 . 0, r6 0.15 0,24. 0.38 004 · 005 
10.62 11.38 12.46 

DDb (uo/ka) !ppb (ua/ka) DDb (uD/kg) ppb (ug/ka) 
NO NO 0.03 

007 0.81 0.64 
NO 1.22 1.00 
NO 

, 
1.13 098 

005 0.21 020 
NO NO 0.06 

0.30 0.72 · 1.10 
017 037 · 0.55 
0.45 0.43 0.68 
0.05 NO 0.11 
1.03 1.78 2.69 
NO 0.08 
NO 006 0.06 NO INO 0.22 
NO 0.04 0.04 NO 
NO 0.17 

ppb (valko)DDb (uo/ko) DDb (valko) DDb (ualka) 
0.14 0.19 0.19 NO 
0.15 0.04 0.15 

1­0.22 0.28 
008 0.29 
018 031 
0.25 0.61 
0.21 o 15 0.29 
008 0.05 0.11 
0.24 0.77 088 
009 0.23 0.27 
0,19 0.50 I 0.57 
0.03 0.25 0.24 
0.22 1.78 1.71 
0.29 261 2.69 
0.03 035 0.36 
009 1.0B 1.12 
005 043 0.42 
NO 0.05 NO 0.05 NO 

0.07 1.05 1.08 
002 0.20 0.23 
0.03 0.37 044 
0.02 020 - 0.24 
5.43 22.03 24.84 
032 0.31 043 



TABLE 3B. (Continued) KILL VAN KULL S-KVK-1 

REACH 2 

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 

PAH's ppb (uo/ko) ppb luglko) ppb lu Ik ) ppb u Iko) ppb lu Ik ) ppb uolk ) ppb luglko) ppb lu Iko) 
Nanhthalene 0.32 - 0.48 059 0.73 
Acena hthvlene 0.04 0.36 0.14 030 
Acena ohthene 006 0.15 0.49 - 0.65 
Fluorene 0.12 0.23 047 0.51 
Phenanthrene 0.60 1.22 0.92 0.97 
Anthracene 0.13 1.27 0.09 - 0.30 
Fluoranthene 157 - 6.85 0.72 - 5.06 
Pvrene 1.62 13.58 088 - 8.54 
8enzo a anthracene 0.13 - 345 0.03 - 0.50 
Chrvsene 0.21 2.88 0.05 - 065 
Benzo(b)fluoranthene 033 - 4.26 0.07 - 0.55 
Benzo(k)fluora nthene 0.11 1.43 0.04 - 0.38 
Benzo(a)ovrene 
IndenoI1,2,3-cd)nvrene 
Dibenzo(a,h antracene 

0.11 
0.05 
0.01 

--
3.32 
107 
023 

003 
001 
0.01 

---
0.41 
0.06 
0.03 

Benzo{a ,h.i\oervlene 
Total PAH's 

0.08 
5.47 -

1 29 
42.06 

0.03 
4.58 

-- 0.14 
19.77 

Dioxins pptrlnolkg) pptr(ng/kg) pptrlnolkg) pptr(ng/kg) pptr(nolko) pptrlnglkg) pptr(nglkg) pptrlnolkg) 
2378 TCDD 060 ND 0.68 ND 0.26 0.23 
12378 PeCDD 1.12 ND 1.29 ND O.gg ND 083 ND 
123478 HxCDD 057 ND 0.24 0.18 ND 033 - ND 
123678 HxCDD 079 ND 0.43 ND 0.17 ND 032 ND 
123789 HxCDD 060 ND 0.40 ND 0.13 029 ND 
1234678 HnCDD 042 ND - 0.73 029 0.33 
1234789 OCDO 1.08 6.27 1.61 1.29 
2378 TCDF 0.55 ND - 0.58 0.16 - 0.94 
12378 PeCDF 0.41 ND 097 - ND 0.19 0.51 - ND 
23478 PeCDF 040 ND 103 ND 0.24 030 
123478 HxCDF 0.12 ND - 0.22 0.09 - 022 
123678 HxCDF 0.13 ND 0.21 0.07 - 0_21 
234678 HxCDF 0.13 ND 0.23 0.10 020 
123789 HxCDF 0.15 ND 024 0.14 ND 0.44 - ND 
1234678 HpCOF 0.17 ND 0.37 0.14 - 022 
1234789 HpCDF 0.15 028 0.14 0.40 ND 
12346789 OCDF 049 1.13 036 0.31 

NO = Not detected 
Total PAH = Sum of all PAH's. 
Tolal DDT = sum of 2,4'- and 4,4'-000, DOE, and DDT 
Total PCB = 2(x), where x = sum of PCB congeners 
Concentralions shown are the mean of 5 replicate analyses in wet weight. 
Means were determined using conservative estimates of concentrations of constituents thai were at concentrations below the detection iimit. 
* = Statistically significant at the 95% confidence level. 



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

REACH 3 
, 

SITE WATER ELUTRIATE ==11 
CONSTITUENTS DETECTiON LIMITS CONCENTRATION DETECTiON LIMITS CONCENTRATION 

Metals ppb ppb ppb ppb 
Ae 0.022 0.014 
Cd 0.060 0.006 
Cr 0.688 1.153 
Cu 14.90 1.520 
He 0.010 0009 
Ni 1.23 2.60 
Pb 1 74 1.53 
Zn 28,40 2.18 

Pesticides pptr (ngIL) ppt, (ng/L) ppt, (ng/L) ppt, (ng/L) 

Aldrin 0.38 NO 0.38 NO 
a-Chlordane 040 NO 0,40 NO 
trans Nonachlor 0,40 NO 0,40 NO 

I Dieldrin 0,49 NO 049 NO 
4,4'-00T 0,44 NO 0,44 NO 

II2,4'-00T 0.88 NO 0.88 NO 
44'-000 048 NO 0.75 
2,4'-000 0.59 NO 0.59 NO 
4,4'-00E 040 NO 1.34 

,2,4'-00E 0.94 , NO 0.94 NO 
Total DDT 1,9 2.3 

IEndosulfan I 0,45 NO 0,45 NO 
Endosulfan I[ 0,41 NO 0,41 NO 
Endosulfan sulfate 041 NO 0,41 NO 
Heolachlor 0.36 NO 036 NO 

. Heptachlor epoxide 0.B9 NO 089 NO 
I ::=:::J 

Industrial Chemicals ppt, (ng/L) ppt, (ng/LI ppt, (ng/L) ppt,lng/Ll 

PCB 8 051 NO 051 NO 
PCB 18 0,46 NO 0,46 NO 

,PCB 28 0.38 NO 0.7 
PCB 44 0,47 NO 062 

IPCB 49 0,34 NO 0.98 
PCB 52 0,41 NO 1.79 
PCB 66 047 NO 1.15 
PCB B7 0,49 NO 0,49 NO 
PCB 101 0.83 NO 1.03 

ipCB105 0,41 NO 017 
PCB 118 0.50 NO 065 
PCB 128 0.56 NO 0.56 NO 
PCB 138 0,48 NO 110 
PCB 153 035 NO 1.35 

. PCB 170 064 NO 082 
pe8 180 0.67 NO 0.93 
PCB 183 0,44 NO 0.19 
PCB 184 066 NO 0.66 NO 
PCB 187 040 NO 0.56 
PCB 195 0.59 NO 0.2) 
PCB 206 0,44 NO 036 
PCB 209 0.59 NO 0.37 

ITotal PCB 16,14 30,3 Iii 

NO = r-Jol det~cled 

Total DDT = sum of ::',d.'_ "r,d "'1,"1'-DOO, DOE and COT 
Totai PCB = sum of OD'lgeners repolted x 2 
Cor/~;,=n,ratlor:s shown are the me;:;;" of three replicate ana!lses 
I"Jeans were determined USing conser',atlve estimates of concent~a:IOnS of constlIuents th2it were at concentrations belsw tne detection limit 



TABLE 2C. KILL VAN KULL CHANNEL S-KVK-1 - REACH 3 

TOXICITY TEST RESULTS 

Suspended Particulate Phase 

Test Species Test Duration LC50fEC 50 LPC (a) 

Menidia bervllina 96 hours Ib\ 57.8% 0.58 

MvsidDosis bahia 96 hours Ib\ >100% 1.00 

MytiJu5 edulis 
(larval survival) 

48 hours (b) >100% I 1.00 

Mytilu5 edulis 

(larval normal develop.) 
48 hours Ie) 22.4% 0.22 

(<3) Limiting Permissible Concentrallon (LPC) is the LC 50 or EC SD times 0 01. 

(b} Median Lethal Concentration (LC 50) resulting In 50% mortatlity allest termination 

(c) Median Effective Concen,ratlon (EC 5..,) based on normal development to the O-ce!l, prodissoconch 1 stage. 

Whole Sediment (10 days) 

Test Species % Survival 
in Reference 

% Survival 

in Test 

% Difference 

Reference ~Test 

Is difference statistically 

significant? (a=0.05) 
I 

Amoelisca abdita 97% 99% "2% No 

MvsidolJsis bahia 86% 96% -10% No 



KILL VAN KULL CHANNEL 

TABLE 3C. 28 DAY BIOACCUMULA TION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE 

Wet weight concentrations 

Macoma nasuta 
REFERENCE 

CONSTITUENTS DETECTION 
LIMITS 

DETECTION CONCEN 
TRATION LIMITS 

Metals oom (ma/ko1 Dom (ma/ko\ oom maiko) 

A 0.04 
As 3.20 
Cd 0.04 
Cr 0.29 
Cu 1.17 
HD 0006 
Ni 0.32 
Pb 0.16 
Zn 11.72 
Pesticides ppb (uglkg) ppb (ug/kg) ppb (ug/kg) 
Aldrin 0.03 NO 0.03 
a-Chlordane 003 
trans Nonachlor 0.04 NO 0.04 
Dieldrin 0.06 NO 
4.4··00T 0.05 NO 0.05 
2,4'-DDT 0.05 NO 0.05 
4,4'~DDD 0.04 
2.4'·000 0.06 NO 
4,4'·DOE 007 
2,4'-DDE 0.06 NO 
Total DDT 0.22 
Endosulfan I 0.02 NO 0.02 
Endosulfan II 0.06 NO 006 
Endosulfan sulfate 0.14 NO 0.14 

, Heotachlor NO 0,04 
Heptachlor epoxide 

0.04 
0.02 NO 0.02 

Industrial Chemicals ppb (uolko) Ippb (uo/ko) Ippb (uolko) 
PCB 8 0.19 NO 0.19 
PCB18 0.04 NO · 
PCB 28 0.03 · 
PCB 44 003 NO · 
PCB 49 0.02 · 
PCB 52 0.03 · 
PCB 66 0.02 
PCB 87 0.05 NO · 
PCB 101 0.03 · 
PCB 105 0.05 NO · 
PCB 118 0.03 · 
PCB 128 003 NO · 
PCB 138 0.03 · 
PCB 153 0.D3 · 
PCB 170 0.03 NO · 
PCB 180 0.02 · 
PCB 183 0.04 NO · 
PCB 184 0.05 NO 0.05 
PCB 187 0.02 · 
PCB 195 0.03 NO · 
PCB 206 0.02 NO · 
PCB 209 003 NO · 
Total PCB 1.13 · 
1,4-Dichlorobenzene 0.21 · 

S-KVK-1 

REACH 3 

TEST 
CONCEN 
TRATION 

ppm (molko) 

Nereis virens 
TEST REFERENCE 

CONCEN DETECTION CONCEN DETECTION 
TRATION LIMITS TRATION LIMiTS 

pom (maiko) Dom (maIko) Dom (molko) ppm (molko) 
0.06 0.03 
3.31 1.00 
0.04 0.01 
0.41 0.07 
1.90 2.15 

0010 0.005 
0.82 0.15 
0.53 0.04 
11.31 11.38 

ppb (uglkg) ppb (uglkg) ppb (ug/kg) ppb (ug/kg) 
NO 0.03 NO 

0.14 0.81 
NO 1 22 

0.15 1.13 
NO 0.21 
NO 0.05 NO 

0.65 0.72 
036 0.37 
1.13 0.43 
008 006 NO 
2.26 1.78 
NO 0.09 0.02 
NO 0.06 NO 0.06 
NO 0.46 
NO 0.04 NO 004 
NO 0.24 

ppb (uolko) ppb (uolko) ppb (uolko) ppb (uolko) 
NO 0.19 NO 0.19 

0.41 0.04 NO 
0.74 0.10 
028 0.32 
0.71 0.13 
0.85 0.31 
0.64 0.15 
0.24 0.05 
079 0.77 
0.20 0.23 
0.60 0.50 
0.10 0.25 
0.69 1.78 
098 2.61 
009 0.35 
0.29 108 
0.11 043 
NO 0.05 NO 0.05 
023 105 
0.04 0.20 · 
0.06 0.37 · 
0.05 020 · 

16.48 22.03 · 
0.50 0.31 · 

0.03· 
0.54 

· 0.05 
007· 
229· 

0.005· · 0.27· · 0.06· 
11.46 

ppb (uglkg) 
0.02 
069· 
0.82 
1.03· 
0.14 
008 · 1.60· · 0.80· · 1.28· · 0.15 

· 4.05· 
NO 
NO 

0.16 
NO 

0.11 

oob (uolko) 
NO 

· 0.94 
0.94· · 081 
1.07· · 1.63 
080· 
029· 
1.62· · 0.44 

· 1.10 
034· · 223 

· 3.40 

· 0.47 
1.32· 
0.45 
NO 
1.18· 
0.23 
0.45 
0.24 

40.11 
0.50 



TEST 
CONCEN 
TRATION 

TABLE 3C. (Continued) KILL VAN KULL CHANNEL S-KVK-1 

REACH 3 

Macoma nasuta Nereis virens 
REFERENCE TEST REFERENCE 

CONSTITUENTS DETECTION CONCEN DETECTiON CONCEN DETECTION CONCEN DETECTION 
LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS 

PAH's DDb (uq/kq) DDb luq/kq) DDb (uq/kq) DPb luq/kq} ppb luq/kq) ppb 'ua/kq) ppb luq/kq) 

Naphthalene 0.32 · 078 059 
Acenaphlhvlene 0.04 · 0.59 0.14 
Acenaphthene 0.06 · 0.39 049 
Fluorene 0.12 · 0.60 0.47 

IPhenanthrene 0.60 · 3.61 092 
Anthracene 0.13 I' 3.73 009 
Fluoranthene 1.57 19.01 0.72 
Pvrene 1.62 · 28,22 088 
Benzo a)anthracene 0.13 · 7.47 0.03 
Chrvsene 0.21 · 6.68 0.05 
Benzo b fluoranthene 0.33 · 10.22 0.07 
Benzo k fluoranthene 0.11 · 328 004 
Benzo(a)pvrene 0..11 6.72 003 

Iindeno 1,2,3-cd)Dvrene 005 · 2.26 0.01 
Dibenzo( 3,11 )antracene 001 · 0.49 0.01 

Benzo ,h,i) ervlene 0.08 · 301 0.03 
Total PAH's 5.47 · 97.06 4.56 

Dioxins DlJtr(nQ/kq~ oolr n /k ) qqtrlnq/kq) PDtrlnq/kq) DPtrlnp/ka) ootrlnq/kq\ potrlna/ko\ 
2378 TCDD 060 ND 025 0.26 

112378 PeCDD 1.12 ND 250 ND 0.99 ND 180 
123478 HxCDD 0.57 ND 1.46 ND 0,18 ND 1.13 · 
123678 HxCDD 0.79 ND 150 0.17 ND 1.12 · 
123789 HxCDD 0.60 NO 1.22 013 1.01 
1234678 HpCDD 042 NO · 2.67 0.29 
12347890CDD 1.08 · 12.36 1 61 
2378 TCDF 0.55 NO 3.18 ND 016 · 

112378 PeCDF 0.41 ND 230 · NO 0.19 1.34 · 
23478 PeCDF 0.40 ND 249 · ND 0.24 1.53 · 
123478 HxCDF 0.12 NO · 1.61 009 · 
123678 HxCDF 0.13 ND 198 · ND 0.07 
234678 HxCDF o 13 ND 2.25 · ND 0.10 1.40 
123789 HxCDF 0.15 ND 224 ND 0.14 ND 1.64 
1234678 H COF 017 ND · 2.00 0.14 · 
1234789 HoCDF 0.15 · 1.19 0.14 
12346789 OCDF 0.49 · 272 0.36 

Dqb luq/knj 

· 
· 0.71 

· 0.50 
1.04 

· 0.67 
1.51· · 0.83 

21.16· · 25.37 
· 1.64 
· 2.20 · 2,20 

144· 
1.66· 
0.22· · 0.09 

· 065 

· 61.89 

nnlr na/kr1\
 

038
 
ND
 
ND
 
ND
 
ND
 
1.22 

11 82 
174 
ND 
ND 

0.68 
0.64 
ND 
ND 

O.rO 
078 
085 

NO = Not detected 
Total PAH = Sum of all PAH'5.
 
Total DDT = sum of 2,4'- and 4,4'-000, DOE, and DOT
 
Total PCB = 2tx), where x = sum of PCB congeners 
Concentrations shown are [he mean of 5 replicate anaiyses in wet weigh! 
Means were determined uSing conservative estimates of concentrations of constituents that were at concentrations below the detection limit. 
~ = Statistically significant at the 95% confidence level, 



TABLE 4.'1.. NEWARK BAYISTA TEN ISLAND KILLS COMPLEX - NATURAL CLAYS
 

RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIA TE
 

SITE WATER ELliTRIA"I"E 

CONSTlTllENTS DETECTION LlJ\HfS CO:"JCENTRATION DETECTION U:VIITS CONCEi\TRATION 

i\Jctals ppb (ug./L) ppb (ugJLl ppb (ugJL) rpb (ugIL) 

Cadmlllm 0093 0267 

ChromIum 142 I II 

Copper .2 45 642 

I Lead 146 0259 

i'v1ercury 0011 oDO::' 

Nlck,,1 I )1\ j 70 

Silvel tJ 054 0.016 

Zmc II 7 356 

Pl,~ticidcs pptr (ng/L) pptr (ng/L) pptr (nglL) rrtr il:g/L) 

AIJrm 08 ND OK ND 

::l!phcl-Chlordm,c 19 I I 

trans NOI1;.Khlor -­, , I X 

DlCldnn 03 ND 31 
4Ar-DDT 46 3 I 

2A'-DDT 07 NO 07 ND 
4,4'-DDD ~ 5 50 

:.·r-DDD 17 III 

4.'~'-[)DE 46 60 
2A'-DDE IA ND 14 ND 

Total DDT 1445 16.15 

ElldosllJI'hn J 2.0 I 2 

Endosu!f311 IJ 05 NO I , 
EllollslIll"all ~Lllrilte 24 NO .2 7 

Hcpl,Khlor -' .) 40 
Heptachlor tpoxicl,; I I 53 

IIHJustrial Chemicals rptr (ng,iL) pplr (ng/L) pptr (ng/L) rr1r Ing./l) 

PCB 82-8 0.9 0.2 NO 
PC8 BZ-!8 76 01 ND 
PC81:31-28 01 NO 0,1 ND 
PCB 81-4-1 01 NO U I NO 
PCB B1-49 01 NO 01 NO 
PCB BZ-52 01 NO 01 NO 
PCB 8Z-66 06 01 ND 
PCB fE·S7 01 NO III ND 

PC8 f)Z-iOI 07 0.1 NO 
PCB B1-10,) 01 ND 01 ND 
PCB BZ-I 18 01 NO 01 NO 
PCB 8Z-1 7 8 UJ ND III NO 

I 
PCB 81-138 01 NO (II ND 

PCB BZ-153 (II ND 01 ND 

PCB 8/.·170 01 NO OJ NO 
PCB BZ-I SU 01 ND o I ND 

PCB 8Z-183 01 ND 01 NO 
PCB BZ-IS.J­ 01 ND 01 ND 
PCB 8Z-187 01 ND 0.1 ND 
['C8 BZ·195 02 NO 02 NO 

PCJ3 8Z-206 n 1 ND U5 

PCB 8Z-2U9 01 ND OJ ND 

Total PCB 2! 6 3 3 

ND= NOI dd~C\ed 

Tol;1! PCB = ,lLlll orall cl)ll¥enCls ~ 1 

'1'01,11 in!", ,um of2,-l' ;md -1-.-\' UDD. DOE, ::ll1d DDT 



NEWARK BAVISTATEN ILAND KILLS COMPLEX· NATURAL CLAVS 

TABLE4B. TOXICIT TEST RESULTS 

Suspend ell l->articulate Phase - Raw Clay 

Test Species Test DUr(llioll LC50/EC50 LPC (a) 

kfemdw heryllina 96 hours >100% (b) >1 

JHysiJposis bahia 

AIytillis sp. 

(larval survival) 

Afvtfllls sp. 

(larval nOI'mal devclopment) 

96 hours 

48 hours 

48 hours 

>100% 

>100% 

> 100% 

(b) 

(b) 

(e) 

>1 

>1 

>1 

(a) Limiting Permissible Concentration (LPC) is the LCSO or ECSO times 0.0 I. 

(b) f\iledian Lethal Concentration (LC50) resulting in 50~o 11lor(allily a1 tesltcrminatioll.
 

(I.:) l'v1edian Effel'tivt Concentration (EC50) based on normal develuptn~nt lO the 1)-cl'll, prodissoconch ] stage.
 

Whole Sediment (10 days) - Raw Clay 

Test Species 0/) Survlv,d% Survival oil) Di rference Is lJiflerence statistically 

in Reference in Test H.eference -Test significant? (a=O.05) 

Ampelisco obt/;w 89% 86% 3% No 
00. (n)klysidojJs/s bahin 93% 95%, No"" 

(a) Survival in tIle test material W8S grcdler lhan in tile Reference. 



0064 

TABLE 4C. NEWARK BAY I STATEN ISLAND KILLS COMPLEX - NATURAL CLAYS
 
28-DAY BIOACCUMULATION TEST RESULTS: CHE~1ICAL ANALYSIS or TISSUE (in wet weight concentration)
 

;I/r,COIIIl! IIGSlIfa ,Vcreis l'irens 

TESTREFERENCE REFERENCE TEST 
~.,.je,J.nDetection Dckclioll Mcnn Detection Mum Detection Me,1I1 

Limits ConcentrationConslituents Limits Concenlmtion Limits Concentration Limits Concc)lrr,ltioll 

ug/gMet:lIs ug/g ug!g ug/g ug/g ug/g ugJg ug/g 
3 , 3 ')6 A,sel1:c 3 36 3.5 

Cadmium oD.:J8 (1068005 
U3:;S0768Chromium 0948 03 1 8 

8,84 10 18 132Copper 2 I' 
o536 047 0704LCiJd o5=,1\ 

I) 16 0088 ODMereuI' 
I.Nickel I 18 176 0648 
0072Silver 008 0036 004 
~251Llnc 2368 24 

Pesticides ng/g ng/g ng:g ng/gIl~/g 11~/g Ilg/~ 

1793 0 164 NO 436Aldrin 
o !'JOt 02alrh3-Chlordullc o 16 

[rans N,1I1:1chlor 0469 0 I!Q0:145 o IS NO 
I 3 j-lDicldr:n I 234 I Si4 

() i 854.4'-DDT 027 I : OS 
0634 (j S312A'-ODT I 224 NO 

1 81 ..L4'-OOO .2 52 3 88 

12,-I-'-ODD (J 738 0,493 067 
cj 6639S ! :50S-L-i'-DDE 

U q2A'-DOE 0 i 38 NO Ci 76'2NO 
Towl DDT 9 152 7 'J158646 
EndOSL:I r~\Il I , 96 i 6 i 88 
[m.lo5uifan iI o 17S o 117 0216 NO 
Endo5ulfan sulfate U 36 I 106 'NO I 16 ND I 16 

0,1:'7I-kpuchlor I} 252 NO 0258 NO 
Hcpt~\(:hlor epoxicle I 02I 62 I 1"8 

Indus!ri:ll Chcmifals ng/g ng/g ng/g ng/g Ilg/g ng/g ng/g 

PCB BZ-08 I 542 0976 1 2.3::1 
oojPCB BZ-J8 I -l-04 0.902 

oJUSpeG 132-28 oS4 NO 022' ND 
0';;98PCB 82-44 0738 0486 

\} 974PCB 8Z-49 0959 036 NO 036 

*ND ocj~6PCB B2-.::<:: o 134 047 ND 
I 04 ODS NO I 06PCB BZ-66 ND I 01' 

PCB BZ .. [O! 0798i 0906 

I} 394PCB El2-IOS NO 037 NO 0363 
• NO l) S 12PCB BZ-118 NO o5-l--I0578 

PCB BZ-S7 0 138 046 *ND 0-176 NO U -16 

NO o6 I Iipen BZ-128 0653 0642 ND 0.616"'ND 
O:.t [: fj 3.%PCB BZ 138 NO *NO I 1-14 

NOPCB 8Z-153 0384 NO 036 I 9' 
o35,+ NO 0334 ND C! 3-16 OTPPCB BZ-170 NO 
0,3·../-1·PCB B2-180 ND 0314 NO n 3S~ 

.;. NOU "';'~2 (] 3-;60.376 0412 NDPCB 8Z-i83 ND 
... NOCI 563PCB BZ-IS-l- ND n534 : 2 

(\ 286NOPCB BZ-IEO 0304­ ND 0296 NO 
(1238PCB 8Z-195 O.J54 NO NO 0306 
r; 13 S 0")54PC8 8Z-'06 NO NO 0""'48 NO 0238 

PCB 8Z-209 (J 19-1 ND0206 NO 0: NO 0 i94 

TOI~.I, PCB ::'0 :'36 12 -12-116 5t"""' 
U .., OJIA-Dlchlorobel1zene NONO ND0' 0' 

0 !33 

o6h6 

ND 
!.:j 56 

ng/g 

5 
06")5 

NO 
I 178 
(1.521 

;< fJ L)I.)S 

597 

0616 

0589 

on 
9324 

2 \iH 

U J% 

"ND 

*- 0 582 

I 04 

ng/g 

I "63 
o7l)8 

* 0 738 

11 397 

NO 
.. I} 628 

"ND 
0614 

032-1 

0604 

* NO 
"'NO 
r) 8-1(\ 
1 63-1 

NO 
0 14-1 

NO 
09"'3 

0239 

o :9X 

NO 
NO 

15 )8 

NO 



Dirnins "nd Fur.Ins pg/g pg/g pg/g pg/g pg/g pg/g pg/g P":~ 

237B-TCDD (J lIS NO (J 105 ND () 237 (1 177 

12378-PeCDD 0 172 ND 0 134 ND [) 43 I o '2-,~ 

123478-1 h:CDD 0 197 o 177 NO (J 796 l) I"'''''­
i23678-HxCDD 3 25() I 632 3230 I -'SO 

I237S9-I-l.\CDD 1410 0665 I 4'3 0661 
1234678-llpCDD 16250 7424 ro 30g 5.255 
OCDD 12441 7929 II 2'0 6714 
2378-TCDF CJ 239 ND 0 145 NO 1 00 I 0691 
12378-PtCOF 0650 0317 I 130 OA4' 
'3478-PcCOF 0874 ND 0336 o7 j 3 0259 
I23478-l-lxCOF 04- j 0 0282 (; 6] I 0347 ND 
123678-11xCOF n 6S9 0348 091'.) 0384 
[13789-H'\CDF 0668 ND 0310 ND 0 155 ND (1407 * NO 
234678-ll'\COF (\ 0(10 0476 I l-f5 0'79 
1734678-l-IpCDF 4 I-Hi , 194 7 473 I 515 
1234789·1-!pCDF 0276 0273 ND (j :';-+7 ND 0-1-46 ND 
OCDF 20:::: 2.355 o8U9 0.73 I 

PAlls I1g/g ng/g Ilg,'g I1fug ngig ngig ng/g ng/g 
Accnaphthem; 4.29 3 X4 37, ND J7S ND 
Acenaphthylene 564 NO :-6 .., "'ND 565 ND -,64 * ND 
Anthracene I 98 ND :: I) ND 20 ND 20 NO 
Fluorene 356 ND 36 NO 3 j5 NO ] "8 ND 
Naphthalene I 7 NO i 7 NO , 7 ND ! 7 NO 

Phenanthrene 078 I ., ND 3 NO I ] ND 
Benzo[a)anthraeene I 6 ND I 6 ND I 6 ND I " NO 
Bellzo)a]pyrene () 8 I ; NO I ] ND I 3 ND 
Benzo[g,h,1 )pefylcilco j .~ ND 1--1­ ND I 4 ND I " NO 
Benzofb)tluofanthcne 
Benzo!!.: ]tllloranthene 

1 4 
I , 

ND 
ND 

I 4 

! 
, 

ND 

Nfl 
:4 
I , 

ND 
ND 

I 4 

I , ND 
ND 

Chryscilc 2._1-1­ , 
- 0.'D 2 ND , 

- ND 
Dibcllz[a,h !anthracl:llc i,6 ND I b NO I (0 NO 16 NO 
FILlor<lllthene ] 16 ND ;" NO 3 15 ND 3 IR ND 
lndcnol j ,2J-cd'Jpyrene () 822 NO n x::: ND 0812 ND I) ~22 NO 

Pyn:ne 2 12 I 6g ! 263 I I 

Tolal PAHs I I ]964 I I - 73281 I I II 72 I I • 7093 i 

Concentrations sho\\ il are the meon ofS replicate <In::I!Y'ses III \\el welgh[ \\ilh the !ol!O\\'illg c,ccptions 
PAH cOlleentrnliol1s lor ,Ver<31S 1'ircns Reference tissue are lhe mean of4 replicate analyses.
 

1.-+ t.hchlorohcIlZCOIll: concentration for Nerds l';rens Tcst tissue is Lhe mean 01" 4 repl icate analyses due to Iirnited tiSSUCO volume,
 
IA dichlorobenzene cOTlcentmtion for ;\'2/2IS l/rel1S Reference [issue is the result of one set oranalysL's uue lllilmiled llSSLie volume 

* Significantly higher th'llI reFerence .at 95(Yo confidence.
 
ND = NO( Oe,ccku
 

TO(JI I'AHs = Sliin 0(,111 (lA!-Is
 

Total PC8 = sum oi"ctll1gcm'rs rcporl.:J '" 2
 

Total DDT = S\111, 01':: 4'- ;lI1d 41'-OOD DOE, .:1m! DO'!
 

Mo.::;111S ,111U sta(i~lIc:.t1 c(ll11rnrl5Ulls \\(:r,,' J"':L::-Il1IIKd USing CDilSCfH!ll\e estimates ofconccJllfatiollS oi'collstitucills th::n \\cre at concentrations belO\\
 

tht: CC'eCW.lll i:!nl(
 



Table 5A. Project: Kill Van Kull Phase II, Contract Area 8, Reach caR1 
RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE 

CONSTITUENTS 

,,,, '"~'tM 

DETECTION LIMITS CONCENTRATION 
tCO M'~" 

DETECTION LIMITS CONCENTRATION 

Metals 

Ag 

Cd 
C, 
Co 
Hg 
N, 
Ph 
2n 

ppb ppb 

0.046 

0.0809 

1.340 
3.52 

0.0197 
2.14 

1.843 

9.26 

ppb ppb 

0.03 
0.284 

1.2 
6.6 

0.003 
5.7 

06 

14.7 

Pesticides 

Aldrin 

alpha-Chlordane 

trans-l\Jonachlor 

Dieldrin 

4,4'-ODT 

2,4'-DOT 

I 
4,4'-00D 

2,4'·000 

4,4'-ODE 

2A"-DDE 
Total DDT 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Heptachlor 

Heptachlor epoxide 

ppt (ng/ll ppt lng/L) 

1.28 NO 
1.10 ND 
0.89 ND 
1.59 ND 
6.32 ND 
2.71 NO 
3.26 ND 
3.32 ND 
2.80 ND 
1.50 NO 

10.0 

1.6D ND 
2.15 ND 
1.12 ND 
1.35 em 
0.97 ND 

ppt (ng/L) ppt {ng/L) 

1.06 ND 
0.91 ND 
1.98 NO 
2.31 NO 
3.97 ND 
1.59 ND 
5.58 ND 
2.81 NO 
1.89 ND 
2.60 ND 

9.2 

1. 58 ND 
5.93 ND 
1.00 ND 
1.55 I'W 
0.95 ND 

Industrial Chemicals 

PCB 8 

PCB 18 

PCB 28 

PCB 44 

PCB 49 

PCB 52 

PCB 66 

PCB 87 

PCB ,01 

PCB 105 

PCB 118 

pca 128 

PCB 138 

PCB 153 

PCB 170 

PCB 180 

PCB 183 

PCB 1Sd 

PCB 187 

PCB 195 

PCB 206 

pcB 209 

Total PCB 

ppt {ng/U ppt (ng/L) 

0.53 ND 
3.43 ND 
1.22 ND 
1.13 ND 
0.73 ND 
1.59 I ND 
0.33 ND 
3.89 NO 
1,30 ND 
1,09 ND 
2.49 ND 
1.16 ND 
3.54 ND 
1.54 ND 
2,15 ND 
2.34 ND 
1.72 ND 

2.19 ND 
1.94 ND 
1.22 ND 
1 76 ND 
1.83 ND 

7.9 

ppt (ng/U ppt (ng/L) 

1.000 

1 .78 ND 
0.6 

1 65 ND 
1.32 ND 

0.61 

1.61 ND 
4.13 NO 
0.31 ND 
2,39 f'JD 

0.98 

2.12 ND 
2.4.:1­ ND 
2.28 NO 
4,12 ND 
1.84 ND 
1.63 ND 
1.40 NO 
3.35 ND 

0.95 ND 
1.45 ND 
2.01 ND 

79.6 

NO == Not detected 

Total DDT", sum of 2,4' and 4,4' DOD, DOE, and DDT 

Total PCB = sum of congeners reported", 2 

Means were determined using conservative eslim,Hes of concentratiDns of constil1Jems that were at concenlrations below [he detection limit. 



Table 5B.	 Project: Kill Van Kull Phase II, Contract Area 8, Reach CBR1 
TOXICITY TEST RESULTS 

Suspended Particulate Phase 

Test Species 

Menrdl8 ber/lfina 

Mysldposis bah/a 

MytJIus edulls 
(larval survival) 
Mytilus edufis 
(larval normal develoomentl 

Test Duration LC50!EC50 LPC (a) 

96 haurs > 100% (b) 100% 

96 hours > 100% (b) 1.00% 

48 hours > 100% (b) 100% 

48 hOu~s > 100% (c) 100% 

(a) limiting Permissible Conoen:ral,on (LPC) IS the !.-C50 or ECSO time 0 01 
(b) Median Lethal Concentration (LeSO) resulting It, 50°'0 r~1Or1ality altest lermlnatlon. 
(e) Median Effective Concenlratlon rEeSO) based on ';orm~: developmenllol the D-cell, prodrssoconch 1 stage. 

Whole Sediment (10 days) 

TestSpecies % Survival in Reference 
% Survival in % Difference: Reference - Is difference statistically significant? 

Test Test la = 0.05\ . 

AmpeliscB abdlta 99% 93% 6% No 

Mysidposis bahfa 100% 96% 4% Yo. 



Table 5C. Project: Kill Van KuH Phase 11, Contract Area 8, Reach CBR1 

28 DAY BIOACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE 

(in wet weight concentrations) 

Macoma nasuta Nereis virens 
REFERENCE TEST REFERENCE 

CONSTITUENTS DETECTION CONCEN~ DETECTION CONCEN­ DETECTION CONCEN­ DETECTION 
LIMITS TRATION LIMITS TRATION LJMITS TRAT10N LIMITS 

Metals ppm (maiko) ppm (m Ike) ppm malkq) pm (rna/kg) ppm (mq/k ) ppm (ma/k ) ppm rna/kg) 

Ao 006 004 003 
As 3.22 333 334 
Cd 004 006 0.06 
Cr 0.18 · 0.78 1025 
Cu 1.85 · 233 1.72 
Ho 002 0.02 001 
Ni 042 · 078 463 
Pb 022 · 033 034 
Zn 12.96 1482 21.30 
Pesticides pb (ualko) p b (uq/k ) loob (u Ikg) ppb (v Ike) !pob (u Ikq) pob (v Ike) ppb (u Iko) 

Aldrin 027 NO 037 · NO 184 NO 049 
a-Chlordane 0.04 017 008 
trans Nonachlor 0.03 037 · NO 0.31 
Dieldrin 012 0.16 042 
4A'-00T 022 NO 031 · NO 257 NO 038 
2,4'-DDT 020 NO 031 · NO 1 05 NO 026 
4,4'-DDO 013 020 0.34 
2,4'-000 0.09 0.32 · NO 002 
4,4'-DOE 020 0.20 002 
2,4'-00E 0.26 NO 0.31 · NO 1A9 NO 066 
Total DDT 0.71 · 1.03 0.38 
Endosulfan I 0.30 NO 045 · NO 175 NO 0.25 
Endosulfan If 031 NO 040 · NO 1 83 NO 041 
Endosulfan sulfate 025 NO 0.33 · NO 210 NO 030 
He tachlor 0.24 NO 0.33 NO 201 NO 027 
He tachlor e oxide 021 NO 031 · NO 1.89 NO 020 

Industrial Chemicals b (ua/ko) aab (ua/ka) pb (ualko) oob (ua/ko) loob (uO/ko) ppb (ua/ka) loob (uo/ka) 

PCB 8 005 009 321 NO 1.00 
PCB18 0.14 0.15 0.09 
PCB 28 0.10 006 0.09 
PCB 44 007 010 006 
PCB 49 018 015 022 
PCB 52 051 062 0.20 
PCB 66 024 0.18 008 
PCB 87 015 015 0.20 
PCB 101 0.38 026 025 
PCB 105 007 0.11 011 
PCB 118 020 012 020 
PCB 128 0.12 041 · NO 007 
PCB 138 029 015 1 01 
PCB 153 036 017 096 
PCB 170 0.03 040 · NO 012 
PCB 180 014 012 0.38 
PCB 183 0.06 040 · NO 015 
PCB 184 0.25 NO 0.35 NO 1 86 NO 047 
PCB 187 012 0.16 030 
PCB 195 010 037 · NO 005 
PCB 206 0.11 038 · NO 009 
PCB 209 0.10 0.37 · NO 008 
Total PCB 7.30 8.51 9.43 
1,4-Dlchlorobenzene 043 044 092 

TEST 
CONCEN­
TRATION 

ppm (mg/ko) 
002 
290 
006 
040 
1.49 
001 
0.27 
015 

2754 
pob (ua/ko) 

· 
· 
· · 
· ·
 · · · ·
 · · ·
 
·
 
· 

· 

· 

· 

·
 

NO 
012 
OAO 
0.38 
NO 
NO 
038 
027 
027 
NO 

2.02 
NO 
NO 
NO 
NO 
NO 

oob ('Olkgj 
NO 

0.17 
0.13 
015 
0.11 
0.23 
007 
0.11 
028 
017 
020 
009 
1.21 
1 08 
017 
047 
019 
NO 

035 
006 
0.10 
008 

13.53 
060 



Table 5C. (Continued) 

Macoma nasuta Nereis virens 
REFERENCE TEST REFERENCE TEST 

CONSTITUENTS DETECTION CONCEN­ DETECTION CONCEN - DETECTION CONCEN­ DETECTION CONCEN­
LIMITS TRATJON LIMITS TRATION LIMITS TRATION LIMITS TRAT10N 

PAH's Dob rug/ka) oob (oo/ko) oob (co/ko) oob (uo/ko) oob (uo/k ) Deb (ue/ko) pob (uo/ko) nnb (un/kn) 

Na hthalene 1 51 0.98 337 · 656 
Acena hth lene 0.11 179 7.60 NO · 533 
Acena hthene 0.04 · 195 0.24 021 
Fluorene 012 · 018 733 NO · 014 
Phenanthrene 0.79 068 0,47 · 210 
Anthracene 0.13 · 0.22 0.01 · 1088 
Fluoranthene 163 203 8.43 NO · 0.46 
Pvrene 137 3.68 006 · 047 
Benzo a\anthracene 0.35 0.21 0.03 · 008 
Chrvsene 1 05 094 0.35 038 
Benzo bHluoranthene 062 034 1527 NO 1448 · NO 
Senzo k fluoranthene 054 050 731 NO 13.56 · NO 
Senzo alcvrene 0.63 o31 1 30 1333 · NO 
Indeno 1.2,3-cdlDvrene 0.71 538 · NO 661 NO 3.30 · NO 
DIbenzo(a,h)antracene 070 580 · NO 7.52 NO 1043 · NO 
Benzo(Q,h, r)pervlene 050 6.44 NO 518 NO 839 · NO 
Tota! PAH's 10.78 · 31.43 6.15 · 89.06 

Dioxins pptr(ng/k ) nptr(no/kg) nl"ltr(no/ko) nntr(nnlkn) nnlr(nn!kn) nntr(nn/kn) nntr(ngJkg) Dotr(noJk ) 

2378 TCDD 013 · 041 020 017 
12378 PeCDD 022 NO 024 NO 013 0.19 
123478 HxCDD Oil NO 0.09 008 014 
123678 HxCOO 010 · 018 016 026 
123789 HxCOO 008 0.15 007 · 020 
1234678 HDCOD 041 · 142 0.77 076 
12346789 OCOD 244 · 1251 2.71 3.03 
2378 TCDF 0.21 015 080 087 
12378 PeCOF o 18 NO 022 NO 011 017 
23478 PeCDF 008 · 012 0.21 020 
123478 HxCOF 0.11 0.26 011 0.20 
123678 HxCDF 014 NO · 015 006 009 
234678 HxCOF 017 NO 0.11 016 NO 008 
123789 HxCOF 014 NO · 0.15 006 009 
1234678 H COF 018 · 054 0.28 0.33 
1234789 HDCDF 052 NO 0.19 037 NO 0.09 
123467890CDF 029 · 0.93 020 030 

NO = Not detected 
Total PAH = Sum of ali PAH's 
Tolal DDT = sum of 2.4'- and 4,4'-000, DOE, and DDT 
Total PCB'" 2(x), where x = sum of PCB congeners 
Concentrations shown are the mean of 5 replicate analyses In wet weight 
Means were determined using conservative estimates of concentrations of constituents that were at concentrations below the detection limit 
* = Slatistlcally significant at [he 95% confidence level 



I 

Table 6A.	 Project: Kill Van Kull Phase II, Contract Area 8, Reach C8R2 

RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE 

SITE WATER ELUTRIATE 

CONSTITUENTS CONCENTRATION DETECTION LIMITSDETECTION LIMITS CONCENTRATION 

Metals ppb ppb ppb ppb 

Ag 0.035 0.02 
Cd 0.0583 0.369 

C, 0.436 0.2 
Cu 1,91 29 

Hg 0.0045 0006 

N' 1.35 5.0 

Pb 0.729 0.1 

Zn 5,02 2.8 

I 
Pesticides ppt Ing/LI ppt (ng/L) ppt (ng/L) ppt (ngfL) 

Aldrin 1.06 NO 1.06 NO 

I 

I 

alpha-Chlordane 

trans-Nonachlor 

0.91 
1.98 

NO 
NO 

0.91 

1.98 

NO 
NO 

Dieldrin 2.31 NO 2.31 NO 
4,4'·00T 3.97 ND 3.97 NO 
2,4'-DDT 1.59 NO 1. 59 NO 
4,4'-ODO 5.58 NO 5.58 NO 
2,4'-000 2.81 NO 2.81 NO 
4,4'-DDE 1.89 NO 1.89 NO 
2A'·DDE 2.60 ND 2.60 NO 

Total DDT 9.2 9.2 

I 
Endosulfan I 

Endosulfan II 

"1.58 

5.93 

NO 
NO 

1. 58 
5.93 

NO 
NO 

Endosulfan sulfate 1.00 NO 1.00 NO 
Heptachlor 1. 55 NO 1.55 NO 
Heptachlor epoxide 0.95 NO 0.95 NO I 

ppt (ng/U ppt {ngiLlIndustrial Chemicals ppt lnglLl ppt {ng/U 

PCB 8 1.23 NO 1.23 NO 
1.78 NO 1. 78PCB 18 ND 

NOPCB 28 1 .85 1.85 NO 
NOPCB 44 1.65 1.65 flO 

PCB 49 1.32 NO 1.32 r·JD 

2,03PCB 52 NO 2.03 NO 
PCB 66 1.61 ND 1.6i ND 
PCB 87 4.13 ND 4.13 NO I 

PCB 101 0.31 NO 0.31 NO 
I 

PCB 105 2.39 NO 2.39 NO 
PCB 118 2.22 NO 2.22 NO 

2.12PCB 128 NO 2.12 NO 
PCB 138 ZA~ 244NO ND 
PCB 153 2.28 NO 2.28 NO 

4.12 NO 4.12PCB 170 NO 
NOPCB 180 1.84 1.84 NO 

PCB 183 1.63 NO 1.63 NO 
NO 1.40PCB 184 lAO NO 

pca 187 NO3.35 3.35 NO 
PCB 195 0.95 NO 0.95 NO 
PCB 206 1.45 NO 1.45 NO 
PCB 209 2.01 NO 2.01 NO 

Total PCB 88.0 88.0 I 
NO = Not detected 

Total DDT = sum of 2,4' and 4,4' 000, ODE, and DDT 

Total PCB = sum of congeners reported )( 2 

MBans were determined using c(lns~rvative estimates (If GllncentratiDns 01 constituents that were at concentrations below the detection limit. 



Table 68. Project: Kill Van Kull Phase II, Contract Area 8, Reach CaR2 
TOXICITY TEST RESULTS 

Suspended Particulate Phase 

Test Species Test Duration LC50/EC50 LPC 13) 

Menidia beryllmd 96 hours :> 100% Ib) 1.00% 

Mysidposis bahia 96 hours :> 100% loj 100% 

Myb/us edulis 
(larval survIVal) 

48 hours :> 100% (b) 1 OO'~<, 

Mytdus edufls 
ilarval normal develoomenll 

48 hours :> 100% (cj 1 00°" 

(a) limiting Permissible Concentration (LPC) is the LCso or ECsG lime 0 01 
rb) Median Lethal Concentration (LCSD) resuitlng In 50% ~onality allest termination 
(e) Median Effective Concentration (EC50) based on normal development tot the O-cell, prodlssoconch 1 stage. 

Whole SedIment (10 days) 

Test Species % Survival in Reference 
% Survival in % Difference; Reference - Is difference statistically significant? 

Test Test (a = O.OS) 

Ampelisca abdila 99% 88°/c, 1 ~% yo; 

1,\ilYSldPOSiS ba,tria 94% 96,,'0 -2% No 



Table 6C.	 Project: Kill Van Kull Phase II, Contract Area 8, Reach CBR2 

28 DAY BJOACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE 

(in wet weight concentrations) 

Nereis virens Macoma nasuta 
TEST REFERENCE TESTREFERENCE 

DETECTiON CONCEN ­ DETECTION CONCEN­ DETECTION CONCEN­CONSTITUENTS DETECTION CONCEN­
TRATION LIMITS TRATION LIMITS TRATJON LIMITSLIMITS TRATION 

Dom (maiko) Dom (maiko) oom (maIko) porn (maiko) oom (maIko) pom (maiko) Metals pom (maiko) oom (mo/kg) 
005 003006 001A 
341 3.34As 3.22 299 
006 0.05Cd 0.04 006 

1025· 070 a 31Cr 0.18 
1721 85 · 226 1,55Cu 

Q 02 001Ho 002 0.01 
041 463 0,23NI · 0.78 ·
Pb 022 036 0.34 0.15 

Zn 12.96 15,84 21 30 2930 
Pesticides Ipob (ua/kc) loob ua/ka) locb (uq/ka} pob (uq/k ) pb (ua/ka) loob (uq/kc) PPb (uq/ka} pob (ua/ko) 
Aldrin 027 NO 020 NO 041 NO 049 · NO 
a-Chlordane 0.04 · 008 0,08 · 014 
trans Nonachlor 003 027 · NO 031 · 041 
Dieldrin Q 12 · 017 Q 42 0.48 
4,4'-DDT 022 NO 025 NO 161 NO 1.82 · NO 
2,4'-00T 020 NO 0.32 · NO 065 ND 078 · NO 
4.4'-DOO 0.13 014 034 042 
2,4'-000 009 025 NO 002 · 0.30 
4,4'-DDE 0.20 · 025 0.11 011 
2,4'-DDE 026 NO 042 NO 0.07 ND 009 NO 
Tota! DDT 0.71 · 1.19 0.54 · 3.54 
Endosullan I 0.05 NO 0.05 NO 015 ND o 17 ND 
Endosulfan Jl 007 NO 008 , ND 022 ND 026 ND 
Endosulfan sulfate 007 NO 008 NO 0,23 NO 028 NO 
Heotachlor 024 NO 022 NO 1 18 NO 1 41 NO 
Heotachlor eooxide 021 NO 0.22 ND 072 ND 086 · ND 

Industrial Chemicals p b (u /kq) iPpb (uq/ko) 'ppb u /~Q) ppb (u Ikq) ppt (u Jkq) pb (ucik ) pb (ug/k 1 ppb (uq/k~) 

PCB 8 0,05 0.11 062 NO 073 · NO 
peB18 D,14 0.18 o 15 022 
PCB 28 a 10 0.07 009 0.14 
PCB 44 007 008 008 012 
PCB 49 018 017 022 029 
PCB 52 051 0,59 0.20 · 037 
PCB 66 024 009 0.10 011 
PCB 87 0.15 0.14 020 020 
PCB 101 038 026 025 0.33 
PCB 105 aD7 004 011 014 
PCB 118 020 011 020 024 
PCB 128 0.12 013 0.10 0.10 
PCB 138 029 015 1 01 147 
PCB 153 
PCB 170 

036 
003 022 . 0,18 

ND 
096 
012 · 

1,19 
020 

PCB 180 0.14 011 038 · 055 
PCB 183 006 009 o 15 · 0.20 
PCB 184 0.25 NO 026 ND 0.53 NO 062 NO 
PCB 187 012 006 030 039 
PCB 195 010 020 NO aas Q 08 
PCB 206 011 Q 21 NO 009 · 014 
PCB ?09 010 D20 NO , 008 0',2 
Total PCB 7.30 6.20 9.81 · 15.80 
1.4-Dlchlorobenzene 043 057 092 1 32 



TABLE 6C, (Continued) 

Macoma nasuta Nereis virens 
REFERENCE TEST REFERENCE TEST 

CONSTITUENTS DETECTION CONCEN­ DETECTION CONCEN· DETECTION CONCEN· DETECTION CONCEN­
LIMITS TRAT10N LIMITS TRATION LIMITS TRATION LIMITS TRATIQN 

PAH's ppb (up/kPI pob u /kq) pb (ug/k ) pob (ualkq) ppb (uq/kg) PO (uq/ko) pob (ua/kg) pob (ua/kg) 
Naphthalene 1 51 '.54 3.37 422 
Acenaphthvlene 0.11 OOr 750 NO · 332 
Acenaphthene 
Fluorene 

004 
0.12 

· · 010 
018 733 

024 
NO 

8,61 
841 

· 
· 

NO 
NO 

Phenanthrene 0.79 080 047 321 
Anthracene 0.13 0.16 001 9.64 · NO 
Fluoranlhene I 63 · 241 843 NO 967 NO 
Pvrene 1 37 · 225 006 · 6.81 
Senzo a anthracene 035 0,18 003 7.41 
Chrvsene 1.05 082 035 040 
Benzo'b)fluoranlhene 0.62 0.28 1527 ND .752 NO 
Senzo k)fluoranthene 0.54 032 7 31 NO 839 · NO 
Senzo a)pvrene 
Indeno 1.2.3-cd rene 

0.63 
071 

028 
515 661 

1 3D 
NO 759 

· 379 
NO I 

Dibenzo(a,h anlracene 070 622 · NO ,52 NO 862 NO 
Benzo ,h,1 e lene 0.50 0.14 518 NO 594 NO 
Total PAH's 10.78 · 20.91 6.15 · 113.1 B 

Dioxins ootr no/ko) oOlr(no/ko) oplr(no/kg) ootr(no/ko) oD!r(nqik'"') pptr(no/ko) pptr(nQ/ko) pptr(nafkq) 
2378 TCOO 013 012 020 018 
12378 PeCOO 022 NO 011 013 o 39 · NO 
123478 HxCDD 017 NO 010 0,08 · 0.15 
123678 HxCOD 0.10 0.13 D,16 0.34 NO 
123789 HxCOO 008 010 0.07 031 · NO 
1234678 HpCDO 041 · 060 077 042 
12347890COO 2.44 257 369 183 
2378 TCDF 021 008 Q 80 057 
12378 PeCOF 0.18 NO · 0.12 all 016 
23478 PeCOF 008 011 021 054 NO 
123478 HxCDF 011 · 020 0.11 020 NO 
123678 HxCDF 0.14 NO 0.11 006 020 · NO 
234678 HxCDF 017 NO o 10 016 NO 0.22 NO 
123789 HxCDF 014 NO 011 006 022 NO 
1234678 HoCDF 0.18 · o4'i 028 013 
1234789 H CDF 0.52 NO 015 037 NO 027 NO 
123467890CDF 0,29 039 020 017 

NO = No! detected 
Tolal PAH =: S~m of ail PAH's 
Total DDT = sum of 24'· and 4,4'·000, DOE, and DDT 
Total PCB = 2(x). where x = sum of PCB congeners 
Concentrations shown are the rT,ean of 5 re~!lcate analyses 'n wet weight 
Means were determined USing oonservative estimates of concenlr;:H!ans af canstl:;jer;~s ~ha~ were at concent!'atlons below the detection limit 
~ = Slatis:icsliy s;gnlficanl allne 95% confidence level 



I 

Table 7A.	 Project: Kill Van Kull Phase JI, Contract Area 4B, Reach C4R3 

RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE 

SITE WATER ELUTRIATE 

CONSTiTUENTS DETECTION LIMITS CONCENTRATION DETECTION LIMITS CONCENTRATION 

Metals ppb ppb ppb ppb 
0,032Ag 0.02 

0.0686 0,042Cd 

Co 0.653 05 

Cu 2.19 1.9 
0,0075Hg 0.007 

N' 5,41.66 

1.050Pb 0.2 

9.16 4.7Zn 

Pesticides 

Aldrin 

alpha Chlordane 

trans-Nonachlor 

Dieldrin 

4,4',OOT 

2A'·DDT 

4,4'-ODO 

2,4'-000 

4,4'"DD£ 

2,4'-00E

ITotal DDT 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Heptachlor 

Heptachlor epoxide 

ppt {ng/LJ 

6.39 

6.51 
6.61 

8.00 

7.11 

4.75 

6.00 

6.54 

7-41 

6.33 

5.42 

5.51 

7,36 

6.97 

6,56 

ppt fng/l} 

ND 
ND 
ND 
ND 
ND 
ND 
rm 
ND 
ND 
ND 

22.8 

ND 
NO 
ND 
ND 
ND 

ppt (ng/Ll 

6.39 

6.51 

6.61 
8.00 

7,11 

476 

6,00 

6.54 

7.41 

6.33 

5.42 

5.51 

7.36 

6.97 

6.56 

ppt (ng/L) 

NO 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
NO 

22.8 

ND 
NO 
ND 
ND 
ND I 

Industrial Chemicals 

"CO b 

PCB 18 

PCB 28 

PCB 44 

pca 49 

PCB 52 

PCB 66 

PCB 87 

PCB 101 

PCB 105 

PCB 118 

PCB 128 

PCB 138 

PCB 153 

PCB 170 

PCB 180 

PCB 183 

PCB 184 

PCB 187 

PCB 195 

pca 206 

PCB 209 

Total PCB 

ppt (ng1LJ 

5.59 

7,36 

5.50 

6.56 

5.63 

5.39 

6.57 

7.58 

4.89 

7.15 

7.20 

6.61 

10.82 

7...+8 

11.80 

10.14 

6.23 

6.04 

6.68 

7,63 

8.17 

8.34­

ppt {ng/L) 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
r·m 
ND 
ND 
ND 

5.80 

315.6 

ppt (ng/LJ 

'.00 

7.36 

5.50 

6,56 

5.63 

5,39 

6.57 

7.58 

4.89 

7.15 

7.20 

6.61 

10.82 

7,48 

11.80 

10.14 

6,23 

6.04 

6.68 

7,63 

8.17 

8.34 

ppt (ng/L) 

N" 
ND 
NO 
NO 

'JD 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

318.7 

NO == Not delected 

Total DDT = sum of 2,4' and 4,4' DOD, DOE, and DDT 

Total PCB= sum of congeners reported x 2 

Means were dtltermined using CDnservative estimates of concentralions of constituenls that were at ~oncentrfltions beiDw the delection limit. 



Table 7B.	 Project: Kill Van Kull Phase II, Contract Area 48, Reach C4R3 
TOXICITY TEST RESULTS 

Suspended Particulate Phase 

Test Species Test Duration LC51J/EC50 LPC (~) 

Menidia beryl/ma 96 hours > 1 OO~i" (bl 100% 

Mysidposis bahla 96 hours > 100% (0) 1.00% 

Mytilus edulls 
(larval survival) 

48 [',ours > 100% :j) 100% 

MytJIus edulis 
lIarval normal develoomentl 

48 hours > 100% (e) 100% 

(a) limiting Permissible Concentra\!on (LPC) IS the LCso or ECSD li!T,e a 01. 
(b) Median Letha! Concentration (Leso) resulting in 50% mortaiity at ieslterminalion 
(e) Median Effective Concentration (ECso) based on normal developme~t latlhe D-C811, prodlssoconch 1 stage 

Whole Sediment (10 days) 

% Survival in
% Survival in Reference Test Species 

Test 

Ampelfsr:a abdlta 93% 93% 

Mysidposis bahla 94% 96% 

% Difference: Reference· 
Test 

Is diflerence statistically significant? 
(a = 0.05) I 

O~/O No 

-2% No 



Table 7e. Project; Kill Van Kul\ Phase II, Contract Area 48, Reach C4R3 

28 DAY BIOACCUMULATION TEST RESULTS: CHEMiCAL ANALYSIS OF TISSUE 
(in wet weight concentrations) 

Macoma nasuta Nerejs virens 
REFERENCE TEST REFERENCE TEST 

CONSTITUENTS DETECTION CONCEN - DJ::TECTION CONCEN - DETECTION CONCEN ­ DETECTION CONCEN -
LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATIO 

Metals Dom (maiko) Dom (maiko) Dom (maiko) Dom (maIko) oom (maIko) Dom (maiko) opm (maiko) oom (maIko) 

A 006 003 003 001 
As 3.22 3 01 334 302 

ICd 0.04 005 006 0.06 
Cr 0.18 · 043 1025 1.01 
Cu 1.85 227 1 72 168 
Ha 002 002 I 001 001 
Ni 0.42 · 062 I 463 OS, 
Pb 022 · 030 0,34 018 
Zc 1296 13 38 2130 25.78 
Pesticides 'aDb (ua/ka) 'DDb (ua/ka) pob (uq/k ) DPb (ua/ko) 'pob (uq/ka) PPb (uq/k ) DDb (uo/ko) oob 'ue/ka) 
A!drm 0266 NO 015 NO 184 NO 032 · NO 
a-Chlordane 004 · 007 0.08 0.15 
trans Nonachlor 0,03 · 004 031 038 
Dieldrin 012 016 042 0.33 
4,4'-00T 0.22 NO 008 257 NO 0,25 · NO 
2,4'~OOT 020 NO 024 · NO 1 05 ND 017 · NO 
4,4'-000 013 · 040 0.34 · 0.60 
2,4'-000 0.09 · 013 0.02 · 025 
4,4'·00E 020 065 0.02 · 016 
2,4' DOE 026 NO 031 · NO 1.49 NO 043 · NO 
Total DDT 0.71 1.54 0.38 · 1.54 
Endosulfan I 030 NO 012 NO 1.75 NO 025 · NO 
Endosulfan II 0.31 NO 0.25 NO 1 83 ND 041 · NO 
Endosulfan sulfate 025 NO 019 NO 2.10 NO 030 · NO 
Heptachlor 024 NO 016 NO 201 NO 027 NO 
He....tachior eooxlde 021 NO 016 NO 1 89 NO 0.20 · NO 

Industrial Chemicals lopb (uo/kO) pob (ua/ko) ppb {Li Ika) pob uq/ko) ppb (uQ/k ) Ippn (u /kq) I ppb (u Ikg) ppb (uarko) 
PCB 8 005 006 321 NO 065 · NO 
PCB18 014 018 009 · 020 
PCB 28 010 0.15 009 · 0.19 
PCB 44 007 0.06 006 021 
PCB 49 018 · 0';9 0.22 0.24 
PCB 52 051 069 0.20 045 
PCB 66 024 018 0.08 015 
PCB 87 015 · 018 020 o11 
PCB 101 , 0.38 040 025 · 0.43 
PCB 105 007 0.08 011 0.19 
PCB 118 020 023 020 · 0.31 
PCB 128 012 004 007 010 
PCB 138 0.29 027 101 1,06 
PCB 153 036 035 096 1.14 
PCB 170 

, 
003 003 012 019 

PCB 180 014 013 0.38 048 
PCB 183 006 005 o 15 0.19 
PCB 184 0.25 ND 020 NO 1 86 NO 031 · NO , 

PCB 18/ 012 008 030 039 
PCB 195 010 0.05 0.05 0.06 
PCS 206 011 001 0.09 011 
PCB 209 010 001 008 009 
Total PCB 7.30 7.26 9.43 14.23 
1,4-0Ichloroben7 ene 043 044 092 051 



TABLE 7C. (Continued) 

Macoma nasuta Nereis virens 
REFERENCE TEST REFERENCE TEST 

CONSTITUENTS DETECTION CONCEN­ DETECTION I CONCEN­ DETECTION CONCEN­ DETECTION CONCEN­
LIMITS TRATION LIMITS TRATION LIMITS TRATJON LlM1TS TRATI 

PAH's pob (ua/ko) oob (ua/ko) ppb (valko) oob (ua/ko) oob (uo/ko) ppb (ugfkol ppb (uglkg) Dob (Lla/ka) 
Naohthalene 1.51 1.38 337 4.20 
Acenaohtlw!ene 011 012 760 NO · 017 
Acenaohthene 0.04 0.10 024 0.18 
Fluorene 012 016 733 NO · 0.11 
Phenanthrene 079 084 047 · 1.35 
Anthracene 013 026 001 · 014 
Fluoranthene 1.63 · 365 843 NO · 067 
Pyrena 137 · ( ,59 0,06 · 1 56 
Benzo(a anthracene 
Chrvsene 

035 
1.05 

· · 081 
228 

003 
035 

· · 016 
063 

Sanzo b fluoranthene 0.62 · 136 1527 NO · 4,93 
Sanzo k)fluoranthene 054 142 f 31 NO · 463 
Benzo a)pyrene 053 · 1 16 1 30 3.12 
indeno(1.2.3-cd rene 071 029 6.61 NO 215 · NO 
DIDenzo'a.h anlracene 070 395 752 NO 681 · NO 
BenZOl ,h,iloervlene 0.50 040 518 NO 286 
Total PAH's 10.78 · 25.78 IUS · 32,59 

Dioxins pptr(ng/k ) pplr(n Iko) pplr(nqlk ) ptr(no/k ) pptr(no/ko) p tr(nq/k ) pptr(ng/ko) potr(no/ko) 
2378 TCDD 0.13 · 045 0.20 016 
12378 PeCDD 022 NO 023 013 037 NO 
123478 HxCDD o 17 NO a ?6 I 008 035 · NO 
123678 HxCDD 0'lO 039 016 0.18 
123789 HxCDD 008 028 007 033 · NO 
1234678 HoCDD 041 · 086 077 0.49 
1234789 DCaD 2.44 268 369 208 
2378 TCDF 021 0.23 080 065 
12378 PeCDF 018 ND · 019 011 039 · NO 
~J478 PeCDF 008 021 021 036 NO 
123478 HxCDF o 11 · 035 011 0.13 
123678 HxCDF 014 NO · 023 0.06 009 
234678 HxCDF 0.17 NO · 026 016 NO 021 NO 
123789 HxCDF 014 NO · 0.32 oC6 022 · NO 
1234678 H')CDF 018 · 062 028 026 
1234789 HoCDF 0.52 NO 034 037 NO 024 NO 
123467890CDF 029 062 020 024 

NO = Not detected 
Tel.ai PAH = Sum of all PAH's 
Total DDT = sum of 2,4'- and 4,4'-000. DOE, and DDT 
Totai PCB = 2(x), where x = sum of FCB congeners 
Concentrations srlOwn are the mean of 5 replicate analyses In wet weight 
Means were determined uSing conservative estimates of concentralions of constituents that were al concentrations below the detect:on limit 
* = Statistically slgrdicant at the 95% confidence level. 


