
CENWS-OD-TS-DM 
MEMORANDUM FOR RECORD 21 March 2000 

SUBJECT: FINAL DETERMINATION ON THE SUIT ABILITY OF DREDGED MATERIAL 
TESTED FOR THE PUGET SOUND NAVAL SHIPYARD DREDGING PROJECT (1998-01967) 
EVALUATED UNDER SECTION 404 OF THE CLEAN WATER ACT (CW A) FOR OPEN-

W ATER DISPOSAL AT THE ELLIOTT BAY DISPOSAL SITE. 

1. The following summary provides the consensus determination of the Dredged Material Management 
Program (DMMP) Agencies' (U.S. Anny Corps of Engineers, Department of Ecology, Department of 
Natural Resources, and the Environmental Protection Agency) with jurisdiction on dredging and disposal 
on the suitability of the estimated 368,050 cubic yards of dredged material proposed for dredging from the 
U.S. Navy's dredging project, at Bremerton, Washington, in Sinclair Inlet for disposal at a PSDDA 
unconfined open-water disposal site (Elliott Bay nondispersive site). This determination of suitability 
replaces the 24 August 1999 suitability determination (Appendix 1), and documents results of the Initial 
Phase I testing and the Phase II retesting authorized by the DMMP agencies (Appendices 2a, 2b, 2c, 2d). 
This determination is based on the acceptabi1ity of the Phase I data and Phase II resampling conducted 
between October 12-28, 1999 and all relevant test data contained in Phase II Sediment Characterization 
Summary Report submitted by Science Applications International Corporation (SAIC) to the Dredged 
Material Management Office (DMMO) on February 23, 2000, and the Bioaccumulation Letter Summary 
Report submitted on March 3, 2000. These reports were distributed to and reviewed by the DMMP 
agencies. 

2. The Phase II Sampling and Analysis plan (SAP) was submitted to the DMMP agencies on October 11 , 
1999 and was approved by the DMMP agencies on October 12, 1999. The sampling and analyses 
generally followed the specifications proposed in the SAP. The data collected from these analyses were 
sufficient and acceptable for decision making by the Agencies based on best professional judgement. See 
Appendix 1 for a review of the Phase I sampling/testing results. 

3. Relevant dates for regulatory tracking purposes are included in Table l. 

Table 1. Regulatory Tracking Dates 
Phase I SAP submittal: S~ptember 14, 1998 
Phase I SAP Approval date: October 6, 1998 
Phase I Sampling date(s): January 11-February 4, 1999 
Phase I Data Report submittal date: July 6, 1999 
Phase I Interim Suitability Determination Date·: August 24, 1999 
Phase II Retesting SAP Submittal date: October 11, 1999 
Phase II Retesting SAP Approval date: October 12, 1999 
Phase II Retesting Sampling date(s): October 12-28, 1999 
Phase II Supplemental Retesting Data report submittal date: February 23, 2000 
Phase II Bioaccumulation Data Report submittal date: March 3, 2000 
Recency Determination Date: High (2 years) October 2001 



• 

Phase I Testing Summary 

4. All the potential dredged material was ranked high for DMMP testing purposes, and Phase I sampling 
consisted of collecting vibracorer samples for 76 uncomposited surface DMMUs and 7 composited 
subsurface DMMUs from a proposed dredging footprint of373,900 cy (see Figure la-gin Appendix I). 
Phase I testing results are summarized in Interim Suitability Determination Memorandum dated 24 
August, 1999 (Appendix 1). 

Phase II Testing Summary 

5. The redesigned footprint based on the combination of Phase I and Phase II sampling/testing is represented 
by a total of 91 dredged material management units (DMMUs). The DMMP approved Phase II resampling 
and analysis plan initiated vibracorer resampling at 62 of the 83 Phase I DMMUs, which represented 
262,060 cubic yards out of a redesigned dredging footprint of368,050 cubic yards (Figure la-t). The 
purpose of the retest was primarily to reanalyze the amphipod toxicity. with a species less sensitive to clay, 
(Ampe/isca abdita) for those 62 DMMUs authorized for retesting by the OMMP agencies (Appendix 2). 
Ten of the sixty-two DMMUs also underwent Eohaustorius estuarius retesting to reconfirm the potential 
sensitivity to clay. DMMU S5 I was resampled for bioaccumulation testing. An additional 12,480 cubic 
yards was characterized from three new surface DMMUs within the Turning Basin/Inner Channel 
dredging footprint, that were not previously characterized during Phase I. Additionally, two subsurface 
composited DMMUs, 04 and D6, that were found previously unsuitable during Phase I testing, were 
authorized by the OMMP agencies to be resampled and reanalyzed as seven individual uncomposited 
bMMUs (Appendix 2b, Appendix 3). 

Chemical Testing Summary 

6. The Phase II retesting results included sediment conventional analyses on all retested OMMUs, and 
chemical recharacterization for a subset of IO of the sixty-two DMMUs (Sl, S22, S23, S26, S48, S56, 
S62, S71, S73, 03), and for seven uncomposited subsurface DMMUs (D4a, D4b, 04c, D4d, D6a, D6b, 
and 06c), and for the three new surface OMMUs from the Turning Basin/Inner Channel (SlOl, Sl02, 
SI 03). Furthermore, the Phase I chemical data set was re-examined for tentatively-identified-compounds 
(TIC's) to explore the potential presence of other chemicals that may have contributed to the apparent 
toxicity observed during the Phase I bioassay results. Also, a subset of six resampled OMMUs during 
Phase II (S56, S62, S71, S73, S70, S61) were subject to specialized analyses using a Gas Chromatogram 
Atomic Emission Detector (AED) Screen, to evaluate other potential sources of toxicity noted in the Phase 
I results. Additionally, three field duplicate samples were collected to quality assure the sediment 
conventional and chemistry data. 

7. Appendix 3 provides a summary of the sediment conventional parameters including grain size and total 
organic carbon contents for all 91 DMMUs (Phase I+ Phase II). Table 2 summarizes some of the percent 
fines and clay content distinctions between the surface sediments within the turning basin and inner 
channel and surface sediments from Piers D, B, and 3. The surface sediments are also contrasted with the 
subsurface sediments characterized at Piers 0, B, and 3. The surface sediments from the turning basin and 
inner channel were much finer and exhibited much higher clay contents than surface sediment within Piers 
D, B, and 3. Comparatively, the subsurface sediments at Piers D, B, and 3 were much coarser than those 
found at surface subarea locations. 
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Table 2. Comparative conventional sediment characteristics from the proposed dredging subareas. 

Parameter Surface: Turning Basin Surface: Piers D, B, 3 Subsurface: Piers D, B, 3 
and Inner Channel 

Volume (cubic yards) 212,690 cy 94,860 cy 60,SOO cy 
Number of DMMUs S3 + 3 field duplicates 26 + 2 field duplicate 12 + 3 field duplicates 
Total Sand+ Gravel Average= 10.9 % Average= 3S.7 Average = 63 .8 % 

Content Range: 6.7 - 17. l Range: 13. l - 74.8 Range: 13 .3 - 96.4 
Total Fines Content Average= 89. l % Average= 64.3 % Average = 36.2 % 

(% silt+ clay) Range: 7S.7-94.6 % Range: 22.S - 86.8 % Range: 3.4-86.7 % 
Total Clay Content Average = 35.6 % Average= 19.8 % Average = I 0.6 

Range: 27 .0 - 42.3 % Range: 5.1 - 29.3 % Range: 0.1 - 30.5 % 
Total Organic Content Average = 2.4 % Average = 1.8 % Average= 0.89 % 

(%TOC) Range: 1.9 - 6.0 % Range: 0.38- S.l % Range: O.OS - 2.1 % 

8. A review summary of the chemical testing results for all 91 DMMUs and 8 field duplicate samples tested 
during Phase I and II indicated that 46 of the 79 surface DMMUs (38 of S3 DMMUs from Turning 
Basin/Inner Channel, 8 of26 DMMUs from Pier area) and 11 of 12 subsurface DMMUs from the Pier 
area had no detected screening level (SL) exceedances of 1998.DMMP chemical guidelines (Appendix 3). 
Thirty-one chemicals of concern exceeded (detected or undetected) DMMP chemical guidelines among 
the remaining 34 DMMUs. Mercury was the chemical most frequently exceeding DMMP guidelines, with 
31 DMMUs exceeding the SL. PCBs exceeded PSDDA SLs in 11 DMMUs, although there were no BT or 
ML exceedances for this chemical. 

9. Maximum level exceedances were noted for Mercury (S77: 2.3X ML; S78: 2.3 XML), DDT (SS I : I 0.8X 
ML; SSS: l.4X ML), and Benzoic Acid (SS!: 1.0 XML). Three management units (SSl, S77, S78) 
exceed the ML rule (e.g., two ML exceedances within DMMU and/or one ML exceedance greater than 2X 
ML) and are generally considered unsuitable for open-water disposal based on the elevated chemistry 1. 

10. Bioaccumulation Trigger exceedances were observed for Mercury (SS I, S77, S78), Silver (SS I), TBT 
(S2S, S61), DDT (SSl , SSS), Fluoranthene (S72), Pentachlorophenol (SSl), and Bis(2-
ethylhexyl)phthalate (S70). The Navy elected to conduct bioaccumulation testing on DMMU SS I and the 
results of this testing are discussed below. As part of the tiered testing process, DMMUs S2S, SSS, S61, 
and S70 were subject to Phase II amphipod bioassay retesting first, before bioaccumulation testing could 
be initiated. The Navy decided after bioassay retesting was completed not to conduct bioaccumulation 
testing on S2S, SSS, S61, and S702. Therefore, m the absence of required bioaccumulation testing, 
DMMUs S2S. SSS. S6 l. and S70 are unsuitable for open-water-open-water disposal based on the 
application of best professional judgement (BPJ) by the DMMP agencies (Appendix 3). 

l l. The results of the Atomic Emission Detector (AED) screen analysis on six surface samples from the Piers 
D, B, 3 subarea and two samples from the subsurface Piers D, B, 3 subarea identified and quantified two 

1 An applicant has the option to conduct Tier IV testing on material exceeding the ML rule if it also passes 
routine bioassay testing. If the applicant elects to not pursue Tier IV testing, the DMMU(s) exceeding the rule 
are considered unsuitable for unconfined-open-water disposal. 
2 No samples for bioaccumulation testing were collected and archived for these DMMUs during Phase II. 
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potentially toxic components, total phosphate compounds and specifically tricresyl phosphate (Appendix 
3). These analyses also documented the presence of a petroleum product that is lighter than motor oil, but 
heavier than diesel fuel. These data are only suggestive of the presence of other potentially toxic 
substances in the Pier subarea sediments that may have contributed to the toxicity observed during Phase I 
testing. However, the DMMP consensus is that the major contributing factor to the amphipod mortalities 
observed was probably the presence of high clay fractions in the tested sediment. See discussion below on 
the initial/retesting confirmatory correlation's observed between the amphipod, Eohaustorius estuarius 
mortalities and clay contents of the tested sediments. 

12. The analysis ofTICs3 in the Phase I chemical testing data identified compounds which appear to be 
hydrocarbons at concentrations which range from 370 to 800 ug/kg. The report acknowledges that the 
possibility exists that other compounds in much higher concentrations, may have been removed during the 
GPC cleanup step, and these compounds could have contributed to the observed toxicity3. 

Bioassay Testing Summary 

13. During Phase I testing, the Navy elected to conduct concurrent bioassay testing on all eighty-three 
DMMUs (Phase I + Phase II DMMUs totaled 91 due to addition of three additional DMMUs and two 
subsurface DMMUs, 04 and 06, reanalyzed as 7 uncomposited DMMUs) because of timing 
considerations and concerns about exceeding bioassay holding times. The results of the Phase I and II 
bioassay results are summarized below. 

Standard bioassay testing was conducted on all eighty-three Phase I DMMUs within the S6 day 
biological holding time. Ten DMMUs sampled during Phase II (e.g., 3 new DMMUs and 7 retested 
subsurface DMMUs) were subject to concurrent bioassay testing with the standard bioassay testing 
suite (amphipod, bivalve larval, and Neanthes growth bioassays). The three surface DMMUs from the 
Turning basin/Inner Channel (S 101, S 102, S 103) used Ampelisca abdita in lieu of Eohaustorius 
estuarius due to high clay contents (27 - 36.4%). The seven retested Pier subarea subsurface DMMUs 
were tested using both amphipod species. The DMMP agencies specified retesting with Eohaustorius 
estuarius, and the Navy also elected to run Ampelisca abdita, when sediment conventional results 
indicated that two of the seven uncomposited DMMUs had clay contents greater than 15 percent. 
Sixty-two DMMUs were subject to amphipod bioassay retesting with Ampelisca abdita, whereas a 
subset of 10 DMMUs were also retested with Eohaustorius estuarius bioassay to reconfirm the clay 
sensitivity relationship noted during Phase I testing (see Appendix 2). Appendix 4 summarizes the 
solid phase bioassay Quality Control (QC) performance guidelines as well as the solid phase bioassay 
interpretative guidelines for nondispersive sites, which were used to evaluate the bioassay data 
discussed below. Appendix 3 summarizes the Phase II batch-specific bioassay toxicity testing 
outcomes (e.g., Appendix Sa: amphipod: Eohaustorius estuarius; Appendix Sb: amphipod: 
Ampelisca abdita; Appendix Sc: Bivalve Larval; Appendix Sd: Neanthes-growth) for the tested 
DMMUs. Three reference samples were collected from Carr Inlet to block for grain size effects. In 
general, all negative control and reference sediments met the DMMP performance limits for each of 
the four bioassay tests (e.g., 2 amphipod species, bivalve larval, and Neanthes) to assess toxicity (see 
Appendix Se). Summary results (Phase 1 +Phase II) for each bioassay test are depicted in Table 3 for 
each of the three subareas characterized relative to the DMMP nondispersive interpretative guidelines. 
These bioassay results are discussed below for each of the bioassay tests. 

3 Tentatively Identified Compound 's are identified as those compounds that have an instrument response 
greater than ten percent of that of the corresponding nearest internal standard. 
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Table 3. Phase I and II (pare.1thesis) Bioassay interpretation summary for each PSNS subarea. 

Ampbipod Bioassay: Two-Hit One-Hit No-Hit Total: 
(Eohaustorius estuari11s) Phase I (Phase II) Phase I (Phase II) Phase I ·(Phase U) Phase I (Phase Il) 

Turning Basin (surface) 11 (1) 39 (4) 0 (0) 50 (5) 
Clay< 15 %: (see footnote 4 below)4 0 0 0 0 
Piers D, B, 3 (surface) 5 (2) 17 (0) 4 (2) 26 (4) 
Clay< 15 %: 4 5 4 13 
Piers D, B, 3 (subsurface) 2 (1) 4 (1) l (6) 7 (8) 
Clay <.15 %: 1 1 6 8 

Subtotal: 18 (4) 60 (5) 5 (8) 83 (17) 
Clay< 15%: 5 6 10 21 

Amphipod Bio~ssay: Two-Hit One-Hit No-Hit Total: 
(Ampelisca abdita) ' 

Phase If only Phase JI only Phase H only Phase TI only 

Turning Basin (surface) 0 0 49 49 
Piers D, B, 3 (surface) 0 0 15 15 

Piers D, B, 3 (subsurface) 0 0 8 8 
Subtotal: 0 0 72 72 

Bivalve Larval Bioassay: " Two-Hit One.. Hit No-Hit Total: 
(Mytilus galloprovincialis) Phase I (Phase 11) Pf\asl) i (Phase ll) Phase l (Phase If) Phase I (Phase II) 

Turning Basin (surface) 33 (3) 0 (0) 17 (0) 50 (3) 
Piers D, B, 3 (surface) 19 (0) 3 (0) 4 (0) 26 (0) 
Piers D, B, 3 (subsurface) 6 (4) 1 (0) 0 (3) 7 (7) 
Subtotal: 58 (7) 4 (0) 21 (3) 83 (10) 

Neanthes Bioassay: Two-Hit One-Hit No-Hit Total: 
(Neanthes arenaceodentata) Pliase I (Pbue II) Phase l (Phase II) Phase I (Phase IL) Phase I (Phase II) 

Turning Basin (surface) 2 (0) 0 (0) 48 (3) 50 (3) 
Piers D, B, 3 (surface) 2 (0) 0 (0) 24 (0) 26 (0) 
Piers D, B, 3 (subsurface) 1 (0) 0 (0) 6 (7) 7 (7) 

Subtotal: 5 (0) 0 (0) 78 (7) 83 (10) 
DMMP Bioassay Determination: Number of Suitable Number of Unsuitable 

(Phase I + Phase II) DMMUs DMMUs 

Turning Basin (surface) 52 1 
Piers D, B, 3 (surface) 18 8 
Piers D , B, 3 (subsurface) 9 3 

Subtotal: 79 12 

4 Bolded value denotes the number ofDMMUs observed during Phase I testing with clay contents< 15 %, for 
which Eohaustorius bioassay results were used to make a final suitability determination. The remaining 
Eohaustorius results with clay contents> 15 % were not used in the final suitability detennination. 
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a) Amphipod Bioassay (Eohaustorius est11arius). As noted in Table 3, the amphipod bioassay 
results tested during Phase I with Eohaustorius estuarius showed significant toxicity being 
expressed among the 83 DMMU. This was later reconfirmed during Phase Il retesting testing 
with a 10 sample subset of the retested DMMUs (See Appendicies 3 and Sa). An examination of 
potential nontreatrnent effects identified clay content potentially to be a major contributing factor 
to the observed toxicity during Phase I. This relationship was reconfirmed during Phase II 
(Figures. 2a-b ). The apparent effect of high clay contents on Eohaustorius survival was sufficient 
that the DMMP agencies authorized a retest of 62 DMMUs, where clay contents exceeded l S 
percent (See Appendicies 2 and 3). Subsequently, the Phase I and II results for Eohaustorius are 
used for decision-making in this suitability determination, when the clay contents in tested 
sediment are less than l S percent. Fifteen percent clay represents the upper end in the range of the 
reference sediments tested (11.7 - 12.3 %), where relatively low toxicity was observed. 
Correspondingly, results for Eohaustorius are not being used for decision-making when the clay 
contents are greater than 1 S%. Other factors, such as test animal acclimation (salinity, 
temperature, etc,) were evaluated during the Phase II retest and found not to be a significant factor 
to the observed toxicity. 

b) Amphipod Bioassay (Ampelisca abdita). As noted in Table 3 and Appendix Sb, the amphipod 
bioassay retesting of 62 DMMUs, and 7 uncomposited subsurface DMMUs (D4 and D6), and of 3 
new DMMUs from the Turning Basin/Inner Channel with Ampelisca abdila, showed no toxity 
with all 72 DMMUs tested passing the nondispersive site disposal guidelines. 

c) Bivalve Larval Bioassay (Mytilus galloprovi11cialis). The results of the larval bivalve test 
(Appendicies 3 and Sc and Table 3) also showed significant toxicity being expressed although not 
to the extent shown in the amphipod bioassay. A total of S8 Phase I DMMUs had two-hit and 4 
exhibited one-hit toxicity responses, with 21 DMMUs exhibiting no-hit responses according to the 
nondispersive interpretive disposal guidelines. The results of the Phase II testing, where 10 
DMMUs were subject to bivalve larval bioassay testing, appeared to mimic the Phase I results, 
with 7 two-hit responses and 3 no-hit responses. An examination of potential clay effects on the 
larval bivalve toxicity after removing the Pier data did show a significant but weak correlation 
(r = 0.46, p < 0.00 I , n = 62) for the Turning Basin/Inner Channel, where fewer chemical guideline 
exceedances were noted. No retesting of the Sediment Larval bioassay was authorized by the 
DMMP agencies and the Phase I and II results were used in the DMMP non-dispersive site 
regulatory decision. 

d) Nea11thes 20-day Growth Bioassay (Nea11thes are11aceode11tata). The results of the Neanlhes 
growth bioassay (Appendicies 3 and Sd and Table 3) showed low toxicity among the 83 Phase I 
DMMUs characterized, with S DMMUs exhibiting two-hit responses, and the remaining 78 
DMMUs passing the nondispersive disposal guidelines for this bioassay. All 10 DMMUs tested 
during Phase II also showed no-hit responses for this bioassay. 

e) DMMP Bioassay Determination. Overall interpretation of the bioassay responses combining the 
Phase I and II responses (See Appendicies 3 and Sa-e and Table 3) indicates that virtually all the 
material from the Turning Basin/Inner Channel passed the unconfined-open-water disposal 
guidelines (S2 of S3 passing), whereas 18 out of26 Pier surface DMMUs and 9of12 subsurface 
DMMUs passed the DMMP guidelines. Five of the Pier Surface DMMUs (SS!, S2S, SSS, S61, 
S70) passed the bioassay testing guidelines, and were subject to required bioaccumulation testing 
because of bioaccumulation trigger exceedances. These DMMUs are discussed below. 
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f) Bioaccumulation Trigger Exceedances. As noted in paragraph 6, a number of DMMUs passing 
bioassay interpretive guidelines, also exceeded bioaccumulation triggers. These are highlighted in 
Table 4 below. Additionally, two DMMUs (S77, S78) with mercury BT/ML exceedances do not 
need to be considered further because they are unsuitable based on bioassay testing results. 
Another DMMU (S72) had a Fluoranthene BT exceedance, but also failed bioassy testing 
guidelines, and no further testing is necessary. The DMMP agencies deliberated on SS 1, which 
passed Phase I bioassays, but also exceeded the ML rule, and decided that standard 
bioaccumulation testing with a 4S-day exposure would provide sufficient data in a Tier IV 
evaluation to enable a DMMP suitability determination to be completed. The Navy elected to 
proceed with bioaccumulation testing on SS I, and the results of the testing of this DMMU is 
described below. The Navy decided not to archive bioaccumulation samples for S2S, SSS, S61, 
S70 during the Phase II resampling effort. After reviewing the Phase II bioassay retesting results, 
S2S, SSS, S61, and S70 passed the bioassay interpretative guidelines (see Appendix 3), but the 
Navy decided not to pursue bioaccumulation testing of these four DMMUs because of schedule 
and timing considerations. Therefore, these four DMMUs are considered unsuitable for 
unconfined-open-water disposal based on DMMP BPJ. 

Table 4. DMMUs passing bioassays with sediment bioaccumulation trigger exceedances. 

Chemical SSl S2S SSS 861 870 
Mercury 1.75 

BT = 1.5 ppm 
Silver 6.5 

BT = 6.I ppm 

TBT 0.15 0.17 
BT= 0.1 S ppb (porewater) 

DDT 748 96.9 
BT =SO ppb 

Pentachloropbenol 620 
BT = 504 ppm 

Bis(2-ethylhexyl)phthalate 31,000 
BT =13,870 ppb 

Bioaccumulation Testing Summary 

14. As noted m paragraph 13 f above only one of the eight DMMUs with bioaccumulation trigger exceedances 
(SS 1) was subjected to bioaccumulation testing. The remaining seven DMMUs either failed Tier Ill 
bioassay testing (S72, S77, S78), or failed to conduct bioaccumulation testing as required for unconfined 
open-water disposal (UCOWD) consideration (S2S, SSS, S61, S70). Therefore, these seven DMMUs are 
unsuitable for UCOWD. The sediment analytical results of the resampled DMMU SS l are depicted in 
Appendix 6. 

15. The bioaccumulation testing was performed with Macoma nasuta, a facultative deposit feeding/suspension 
feeding bivalve and Nephtys caecoides, a burrowing facultative deposit feeding/carnivorous polychaete. 
The two species were tested together in the same I 0-gallon aquaria. The standard PSDDA 
bioaccumulation test duration is 28 days. However, to provide a better approximation of steady-state 
tissue concentrations for the tested chemicals (mercury. silver, DDT, pentachlorophenol), the applicant 
agreed to extend the exposure period to 4S days based on the recommendation of the DMMP agencies. 
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16. Five replicate l 0-gallon aquaria were run for the negative control, reference sediment, and for the tested 
DMMU SSL 

Tissue Chemistry 

17. Tissue concentrations of chemicals-of-concern from the 45-day exposures were compared statistically to 
the appropriate reference sediment, based on grain size similarity comparisons. The calculated ratios of 
Phase I (initial)/Phase II (retest) sediment chemistry were used to adjust the observed tissue 
concentrations. When sediment chemistry results from Phase I testing exceed those from Phase II, the 
ratio of the two are used to adjust the bioaccumulation tissue concentrations to reflect a "worst case" 
analytical result (Phase I I Phase II > 1). When the ratio is less than l (Phase 1I PhaseII<1), no 
adjustments are made to the tissue concentration. Statistical comparisons of the test tissue (DMMU S51) 
and reference tissue concentrations for the final interpretation "worst case" analyses were based on the 
adjusted tissue concentrations. The summary tissue chemistry interpretation for each of the measured 
chemicals is provided in Appendix 6 for the four chemicals tested in DMMU SS 1. 

Bioaccumulation Interpretation: 

18. The DMMP agencies agreed that comparing statistical differences from reference is a necessary, but not 
sufficient condition to determine a DMMU unsuitable for open-water disposal. For each chemical 
measured within DMMU-SS 1 that were statistically greater than reference, a more in depth evaluation is 
required to determine the significance of the bioaccumulation that had occurred. This evaluation focused 
on a) Food and Drug Administration (FDA) Action Levels for Poisonous and Deleterious Substances in 
Fish and Shellfish for Human Food; b) PSDDA target tissue concentration values for chemicals of 
concern to human health, and c) ecological residue-effects data from the literature. 

a) The FDA guidelines for the chemicals of concern addressed .by the bioaccumulation testing are as 
follows: 

mercury (methyl mercury): 
silver: 
DDT+DDE: 
Pentachlorophenol: 

1.0 ppm wet weight (ww) 
no guideline 
5.0 ppm wet weight (ww) 
no guideline 

b) A risk-based approach was adopted by the PSDDA program in 1988 to set target tissue levels 
(TTL) for human health. The TTL calculated for silver based on risk to humans consuming 
seafood is 200 ppm wet weight, and is 900 ppm wet weight for Pentachlorophenol. 

As part of a suitability determination for the Port of Seattle T-18 dredging project (March 17, 
1997 SOM), the DMMP agencies re-evaluated the human health-based Target Tissue Levels 
(TTLs) for PCBs, total DDT, mercury, and TBT. In recalculating these TTLs, the PSDDA 
agencies used updated cancer slope factors and reference doses, as well as estimates of fish home 
range. The TTL developed for mercury is 450 ppm wet weight, and for total DDT is 44 ppm 
wet weight. 

c) The DMMP agencies conducted a literature review of ecological effects, relative to tissue 
concentrations (1997 Port of Seattle T-18 Suitability Determination). The agencies reviewed the 
literature data in the context of DMMP site management objectives: 
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"The biological testing guidelines for Site Condition II, which allow for minor significant 
effects in the laboratory tests, suggest that some biological effects may be expected at the 
disposal site. The severity and extent of biological effects are not expected to be great because 
the majority of the species found at the preferred disposal sites are not known to be acutely 
sensitive to chemicals of concern. Effects associated with Site Condition II will include 
sub lethal effects and, potentially, an increase in the mortality of the more sensitive but less 
abundant crustacean species. Cumulative effects are expected to consist of a reduction in 
population and community biomass and an increase in the tissue concentration levels of 
chemicals of concern." 

d) It was clear from the literature review, that for mercury, human health concerns occurred at lower 
tissue concentrations than ecological effects. Thus, the DMMP agencie are using the FDA 
guideline (1.0 ppm ww) as the mercury TTL. Conversely, for DDT, ecological effects are 
expected to occur at a lower concentration than human health effects. A literature review 
conducted as part of the T-18 dredging project identified a concentration range of 3-5 ppm ww in 
gonads or liver for croakers and cutthroat trout associated with induction of sterility and other 
reproductive effects5. Therefore, the DMMP agencies selected 3.0 ppm ww for the total DDT 
TTL to comply with Site Condition II. 

e) To summarize, the DMMP agencies will use the following TTLs to interpret the bioaccumulation 
test data for DMMU-S5 l: 

Mercury (methyl mercury): 
Silver: 
DDT+DDE: 
Pentachlorophenol: 

1.0 ppm WW 

200 ppm WW 

3.0ppm WW 

900ppm WW 

19. The agencies used best professional judgement in developing these interpretation guide] ines to meet 
DMMP disposal site management objectives. These guidelines are subject to change for future DMMP 
projects as additional bioaccumulation guidance become available. 

20. Each DMMU was compared to these interpretation guidelines using a one-tailed one-sample t-test (see 
Appendix 6. An alpha level (the probability of making a Type I error, rejecting the null hypothesis of no 
difference between test and reference responses when, in fact, they are not different) of 0. l was selected 
for these statistical comparisons by the DMMP agencies to reflect the higher within sample variability, 
and to increase the power of the test to discriminate between reference and test responses. All four 
chemicals measured in S5 l Macoma and Nephtys tissue were judged to be statistically below the chemical 
guideline using the adjusted values. 

21. However, the results of the sediment reanalysis ofS51 indicated that there was a large disparity between 
the Phase 1 and Phase 2 analytical results for the COCs that exceeded the BTs, especially for DDT, which 
was measured at 2 percent of the Phase I result (Appendix 6). The sediment analysis results indicated that 

silver, PCP and DDT all had ratios greater than l, and the tissue concentrations were adjusted accordingly 
(Appendix 6), whereas mercury was less than 1 and no adjustment was made. Because of the 50-fold 

5 Allison, D.B., B.J. Kallman, 0.B. Cope, and C.C. Van Valin. 1964. Some chronic effects of DDT on 
cutthroat trout. Washington, DC.: U.S. Fish and Wildlife Service, Bureau of Sport Fish. 30 pp. 

Childress, R., Texas Parks and Wildlife Department, Levels of concentration and incidence of various 
pesticide residues in Texas. (unpublished report, 197 l ). 
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discrepancy in the total DDT sediment concentration between the retested (15 ppb) and the initial 
sediment (748 ppb), the DMMP agencies had serious concerns about the validity of the DDT 
concentrations measured in the tissues of Macoma and Nephtys. The agencies were concerned that the 
DDT bioaccutylulation observed in the retested sediments was not a realistic evaluation of bioavailable 
DDT associated with this DMMU. The discrepancy in sediment DDT was only brought to the attention of 
the DMMP agencies after the bioaccumulation test had been completed. The DMMP agencies deliberated 
and concurred that the data for DDT was insufficient for regulatory decision-making and that the test 
would have to be repeated using a higher DDT exposure concentration closer to the Initial Phase I 
concentration to be valid for decision-making. The Navy when informed of this decided not to resample 
and retest SS I. Therefore, DMMU-SS 1 is considered unsuitable for UCOWD using BPG. 

Suitability Determination 

22. The DMMP agencies accepted all the data discussed herein as sufficient to make a suitability 
determination for open-water disposal. Appendix 3 summarizes the final suitability determination outcome 
for each of the 91 DMMUs representing a total volume of 368,050 cubic yards, and summarizes the 
essential chemical and biological testing information forming the basis for these determinations. 

23. A total of 290,840 cubic yards of potential dredged material in 74 DMMUs passed DMMP evaluation 
guidelines and are suitable for open-water disposal at the Elliott Bay non-dispersive site. Seventeen 
DMMUs representing 77,210 cubic yards failed either the DMMP bioassay, BT/ML guidelines, or 
bioaccumulation testing requirements, and are unsuitable for open-water unconfined disposal. 

24. This memorandum documents the suitability of the dredged material within the U.S. Navy Shipyard 
dredging project in Sinclair Inlet for disposal at the Elliott Bay non-dispersive open-water disposal site. 
However, this suitabi lity determination does not constitute final agency approval of the project. A 
dredging plan for this project must be completed as part of the final project approval process. A final 
decision will be made after full consideration of agency input, and after an alternatives analysis is done 
under Section 404(b)(l) of the Clean Water Act. 

10 



SUBJECT: FINAL DETERMINATION ON THE SUITABILITY OF DREDGED MATERIAL 
TESTED FOR THE PUGET SOUND NAVAL SHIPYARD DREDGING PROJECT (1998-01967) 
EV ALU A TED UNDER SECTION 404 OF THE CLEAN WATER ACT (CW A) FOR OPEN-
W ATER DISPOSAL AT THE ELLIOTT BAY DISPOSAL SITE. 
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Figure 2a. Scatter Plot of Eohaustorius Mortality versus Clay Content 

Turning Basin and Inner Channel (Phase I Testing) 
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Figure 2b. Scatter Plot of Amphipod Mortality versus Clay Content 

DMMUs selected for Eohaustorius retest 
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CENWS-OD-TS-DM 
MEMORANDUM FOR RECORD 24 August 1999 

SUBJECT: INTERIM DETERMINATION ON THE SUITABILITY OF DREDGED MATERIAL 
TESTED FOR THE PUGET SOUND NAVAL SHIPYARD DREDGING PROJECT (1998-01967) 
EVALUATED UNDER SECTION 404 OF THE CLEAN WATER ACT (CWA) FOR OPEN
WATER DISPOSAL AT THE ELLIOTT BAY DISPOSAL SITE. 

1. The following summary reflects the consensus determination of the Dredged Material 
Management Program (DMMP) Agencies' (U.S. Army Corps of Engineers, Department of 
Ecology, Department of Natural Resources, and the Environmental Protection Agency) with 
jurisdiction on dredging and disposal on the suitability of the estimated 373,900 cubic yards of 
dredged material proposed for dredging from the U.S. Navy's dredging project, at Bremerton, 
Washington, in Sinclair Inlet for disposal at a PSDDA unconfined open-water disposal site 
(Elliott Bay nondispersive site). The determination of suitability is based on the acceptability of 
the sampling conducted between January 11 and February 4, 1999 and all relevant test data 
contained in letter Data Summary Report submitted by Science Applications International 
Corporation (SAIC) to the Dredged Material Management Office (DMMO) on July 6, 1999 for 
distribution to and review by the DMMP agencies. 

2. The Sampling and Analysis plan (SAP) was submitted to the DMMP agencies on September 14, 
1998 and was approved by the DMMP agencies on October 6, 1998. The sampling and analyses 
generally followed the specifications proposed in the SAP. The data collected from these analyses 
were sufficient and acceptable for decision making by the Agencies based on best professional 
judgement. 

3. Relevant dates for regulatory tracking purposes are included in Table 1. 

Table 1. Regulatory Tracking Dates 

SAP Approval date: October 6, 1998 
Sampling date(s): January 11 - February4, 1999 · 
Data report submittal date: July 6, 1999 
Recency Determination Date: High (2 years) February 2001 

4. The DMMP approved conceptual sampling and analysis plan included a total dredging footprint 
of some 397,100 cubic yards, where 315,600 cubic yards come from the surface sediments (0-4 
ft.) and approximately 81,500 cubic yards in the subsurface sediments (> 4 ft.). However, during 
actual field sampling observed depth differences at a number of locations (no samples collected at 
S74, S75, S76, and D7 because these locations are already at project design depths) amQunted to a 
net reduction in the total project volume to 373,900 cubic yards, where 303,900 cubic yards occur 
in the surface and 70,000 cubic yards occur in subsurface sediments. Minimum PSDDA 
sampling and analysis requirements for this High Ranked project specify seventy-six 
uncomposited surface dredged material management units (DMMUs) and seven composited 

G3ODTDRK
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subsurface DMMUs for a total of 83 DMMUs (see Figure la-g). At the request of the DMMP 
agencies DMMU S57 was composited with 3 vibracore samples to provide a better spatial 
representation of the surface material within the DMMU in an area where previous testing had 
shown concerns for elevated PCBs. Subsurface DMMUs generally consisted of compositing 
three or four vibracore samples within each DMMU. Additionally, five field duplicate samples 
were collected to quality assure the sediment conventional and chemistry data. 

5. Appendix I provides a summary of the sediment conventional parameters including grain size and 
total organic carbon contents for all 83 DMMUs. Table 2 summarizes some of the percent fines 
and clay content distinctions between the surface sediments within the turning basin and inner 
channel and surface sediments from Piers D, B, and 3.- The surface sediments are also contrasted 
with the subsurface sediments characterized at Piers D, B, and 3. The surface sediments from the 
turning basin and inner channel were much finer and exhibited much higher clay contents than 
surface sediment within Piers D, B, and 3. Comparatively, the subsurface sediments at Piers D, B, 
and 3 were coarser than those found at surface subarea locations. 

Table 2. Comparative selected conventional sediment characteristics from the proposed dredging 
subareas. 

Volume 
(cubic yards) 
Number of 
DMMUs 

Total Fines 
(% silt+clay) 
Total Organic 

Content (% TOC) 

, Surface: Turning Basin 
":,, and inner. ciiannel . . 

200,180 cy 

50 + 2 field duplicates 

Average= 90.9 % 
Range: 83.4 - 95.6 % 

Average= 36.1 % 
Range: 26.2 - 43.5 % 

104,060 cy 

26 + 1 field duplicate 

Average= 64.4 % 
Range: 25.2- 88.3 % 

Average= 20.4 % 
Range: 5.1 - 33.9 % 

7 + 2 field duplicates 

Average= 32.0 % 
Range: 9 .8 - 86. 7 % 

Average= 9.0 % 
Range: 0.1 - 30.5 % 

6. The results of chemical analyses of the 83 DMMUs and five field duplicate samples indicated that 
48 of the 76 surface DMMUs and 6of7 subsurface DMMUs had no screening level (SL) 
exceedances of 1998 DMMP chemical guidelines (Appendix 1). All 3 surface field duplicate 
samples and 1 of 2 subsurface field duplicates also had no SL exceedances. Thirty-one chemicals 
of concern exceeded DMMP chemical guidelines among the remaining 29 DMMUs. Mercury 
was the chemical most frequently exceeding DMMP guidelines, exceeding the SL in 23 DMMUs. 
PCBs exeeded PSDDA SLs in 10 DMMUs, although there were no BT or ML exceedances for 
this chemical. Bioaccumulation Trigger exceedances were observed for Mercury (S51, S77, S78), 
Silver (S51), TBT (S25, S61), DDT (S51, S55), Fluoranthene (S72), Pentachlorophenol (S51), 
and Bis(2-ethylhexyl)phthalate (S70). Maximum level exceedances were noted for Mercury 
(S77: 2.3X ML; S78: 2.3 XML), DDT (S51: 10.8X ML; S55: l.4X ML), and Benzoic Acid 
(S51: 1.0 XML). Three management units (S51, S77, S78) exceed the ML rule (e.g., two ML 
exceedances within DMMU and/or one ML exceedance greater than 2X ML) and are generally 
considered unsuitable for open-water disposal based on the elevated chemistry1

• The Navy elected 
to conduct concurrent bioassay testing on all eighty-three DMMUs because of timing 

1 An applicant has the option to conduct Tier IV testing on material exceeding the ML rule if it also 
passes routine bioassay testing. If the applicant elects to not pursue Tier IV testing, the DMMU(s) 
exceeding the rule are considered unsuitable for unconfined-open-water disposal. 



considerations and concerns about exceeding bioassay holding times. Therefore, DMMP agency 
determinations on the suitability of these dredged material for unconfined open-water disposal 
rest on the outcome of the biological testing results. 

7. Standard bioassay testing was conducted on all eighty-three DMMUs within the 56 day biological 
holding time. Appendix 2 summarizes the solid phase bioassay Quality Control (QC) 
performance guidelines and also summarize the solid phase bioassay interpretative guidelines for 
nondispersive sites, which were used to evaluate the bioassay data discussed below. Appendix 3 
summarizes the batch specific bioassay toxicity testing outcomes (e.g., Appendix 3a: amphipod; 
Appendix 3b: Bivalve Larval; Appendix 3c: Neanthes-growth) for all eighty-three DMMUs. 
Three reference samples were collected from Carr Inlet to block for grain size effects. In general, 
all negative control and reference sediments met the DMMP performance limits for each of the 
three bioassay tests to assess toxicity. Summary results for each bioassay test are depicted in 
Table 3 for each of the three subareas characterized relative to the DMMP nondispersive 
interpretative guidelines. These bioassay results are discussed below for each of the bioassay 
tests. 

Table 3. Bioassay interpretation summary for each PSNS subarea. 

Amp~ipod Bioassay:t •. 
.. .. l'wo-Hit'· One-Hit ·:.:~~ ... ~;.; . ·pa.ss ')·"' ~; ··~·~ Total: · ;; ;; . .. 

(Eohaustorius estuarius) 
~. '• • -oi 

: ~ . ,. v .,,. ~ · ... .. ' ;jt 

Turning Basin {surface) 11 39 0 50 
Piers D, B, 3 (surface) 5 17 4 26 
Piers D, B, 3 (subsurface) 2 4 1 7 
Subtotal: 18 60 5 83 

Jl.ivalve Larval Bioassay: 0 :.;;:·t~ , · Twq-Hit One-Hit , Pass ' tf ~ ·Total: . .. . ' ..... . 
(Mytiius gaiioprpvinCialis)t' ~,,~ 

. . ~. 
.~ 

•'·,,. 

• ·•'c .. , ... \. . ··-'-· ., "'· .. .... ?<: 

Turning Basin (surface) 33 0 17 50 
Piers D, B, 3 (surface) 19 3 4 26 
Piers D, B, 3 (subsurface) 6 1 0 7 
Subtotal: 58 4 21 83 

Neanthes Growth Bioas~ay: Tw~-Hit ' One-Hit . Pass .3 ;:.·. Total: 
(Neanthes arenaceodentata) ' '7 

Turning Basin (surface) 2 0 48 50 
Piers D, B, 3 (surface) 2 0 24 26 
Piers D, B, 3 (subsurface) 1 0 6 7 

Subtotal: 5 0 78 83 

. .... 

., 

.DMMP Bioassay Determination: Number of Suitable Dl\1MUs N umber of-Unsuitable DMMUs 
Turning Basin (surface) 3 47 
Piers D, B, 3 (surface) 3 23 
Piers D, B, 3 (subsurface) 1 6 

Subtotal: 7 76 

a) Amphipod Bioassay (Eohaustorius estuarius). Amphipod bioassay results showed 
significant toxicity being expressed among the 83 DMMU as noted in Appenidix 3a and 
Table 3. Only 5 of 83 DMMUs had no toxicity being expressed. A total of 18 two-hit and 
60 one-hit toxicity responses were observed among the 83 DMMUs. An examination of 
potential nontreatment effects indicated that clay content may be contributing to the 



observed toxicity. An examination of the total data set showed a correlation of 0.63 
(p<0.001, n = 83) between Eohaustorius mortality and clay content (Figure 2). Excluding 
the Pier material (Piers D, B, 3) from the turning basin and inner channel material 
increased the correlation to 0.82 (p<0.001, n = 62)(Figure 3). The apparent effect of clay 
on Eohaustorius was sufficient that the DMMP agencies have authorized a retest of 62 
DMMUs, where clay contents exceed 15 percent (Appendicies 4, 5). Therefore, the 
results of the initial amphipod bioassay testing outcomes are only being used to make an 
interim suitability determination. After the amphipod retesting is completed and the data 
submitted to the agencies, the DMMP agencies will evaluate the data and make a 
supplemental suitability determination. 

b) Bivalve Larval Bioassay (Mvtilus galloprovincialis). The results of the larval bivalve 
test (Appendix 3b and Table 3) also showed significant toxicity being expressed although 
not to the extent shown in the amphipod bioassay. A total of 58 DMMUs had two-hit and 
4 exhibited one-hit toxicity responses, with 21 DMMUs passing the nondispersive 
interpretive disposal guidelines. An examination of potential clay effects on the larval 
bivalve toxicity for the entire data set showed no correlation, but an examination of the 
Turning Basin and Inner Channel data after excluding the Pier data did show a significant 
but weak correlation (r= 0.46, p < 0.001, n = 62)(Figure 4). No retesting of the Sediment 
Larval bioassay is authorized by the DMMP agencies and the results from this bioassay 
stand for DMMP regulatory decision making. 

c) Neanthes 20-day Growth Bioassay (Neanthes arenaceodentata). The results of the 
Neanthes growth bioassay (Appendix 3c and Table 3) showed low toxicity among the 83 
DMMUs characterized, with 5 DMMUs exhibiting two-hit respons~s, and the remaining 
78 DMMUs passing the nondispersive disposal guidelines for this bioassay. 

d) DMMP Bioassay Determination. Overall interpretation of the bioassay responses on an 
interim basis (See Appendicies 1 and 3a-c and Table 3) indicates that 7 of the DMMUs 
passed the DMMP unconfined-open-water disposal guidelines (DMMUs S24, S29, S50, 
S51, S53, S59, and D2), while the remaining 76 DMMUs are unsuitable. However, S51 is 
considered unsuitable due to the exceedance of the ML rule (see paragraph 6 above), and 
is unsuitable pending a decision by the applicant whether or not to conduct a Tier IV 
analysis to assess the risks of this DMMU for open-water disposal. 

e) Bioaccumulation Trigger Exceedances. As noted in paragraph 6, a number of DMMUs 
had bioaccumulation trigger exceedances. These are highlighted in Table 4 below. 
However, except for S51, all DMMUs with BT exceedances also failed the interim 
DMMP bioassay determinations (see Appendix 1), and hence do not need additional 
biological testing at this time. Additionally, two DMMUs (S77, S78) had mercury BT 
exceedances, but do not need to be considered further because they are unsuitable based 
on the Sediment Larval and Neanthes bioassay results, and would be unsuitable even 
without the amphipod bioassay results. If the Navy decides to conduct a Tier N analysis 
on S51, special bioaccumulation testing (e.g., time series), which could include risk 
assessment may be required to assess this DMMU for UCOWD. If amphipod retesting 
results in any of the identified DMMUs with BT exceedances passing the DMMP 
bioassay testing, these DMMU would then be required to undergo bioaccumulation testing 
prior to making a supplemental suitability determination. 



Table 4. DMMUs with bioaccurnulation trigger exceedances. 

Mercury 1.75 
BT = 1.5 ppm 

Silver 6.5 
BT=6.l ppm 

TBT 
BT= 0.15 ppb (porewater) 

DDT 
BT =50 ppb 

Pentachlorophenol 
BT= 504 ppm 

Bis(2-ethylhexyl)phthalate 
BT =13,870 ppb 

748 

620 

0.15 

96.9 

0.17 

31,000 

8. The agencies concluded on an interim basis pending review of amphipod retesting results, that all 
but six DMMUs (S24, S29, S50, S53, S59, and D2) are unsuitable for unconfined open-water
disposal at the Elliott Bay non-dispersive site (see Appendix 1 for a complete inventory of 
suitable and unsuitable DMMUs). The volume of unsuitable dredged material is 344,440 cubic 
yards and the volume of suitable material is 29,460 cubic yards. Therefore, 29,460 cubic yards of 
dredged material is suitable for placement at the Elliott Bay disposal site. 

9. This memorandum documents the suitability of the dredged material within the U.S. Navy 
Shipyard dredging project in Sinclair Inlet for disposal at the Elliott Bay non-dispersive open
water disposal site. However, this suitability determination does not constitute final agency 
approval of the project. A dredging plan for this project must be completed as part of the final 
project approval process. A final decision will be made after full consideration of agency input, 
and after an alternatives analysis is done under Section 404(b)(l) of the Clean ·water Act. 
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Appendix 1. Puget SouM Naval Shipyard. Bremerton. WA. 
DMMP Evaluation Summary 

DMMUID 514 515 516 517 518 519 S20 S21 522 523 . 524 525 526 

Rank: H H H H H H H H H H H H H 

CHEMICAi. NA.ME Units SL BT Ml Ccnc. VO Cone VO Cone. VO Cone. VO Cone. VO Cone. VO Cone VO Cone. VO Cone. VO Cone. VO Cone. VO Cone. VO Cooc. VO 

Afsenic mglka 57 507.1 700 

Copper ma/kg 390 1.300 
l ead fll!>'l\g 4SO 1.200 
Me<curv ma/kg 0.41 1.5 2.3 0.471 0.605 
Silver mg/l\g 61 6.1 8.4 

Zinc mg/kQ 410 3,800 
TrillutylUn ion (porewater) ug/L' 0 .15 0.15 .. 0.15 

Acenaootneoe ualka 500 2.000 
Ftuorene '""'" •540 3,600 

Phenanlhtene uglka 1.500 21.000 
Anmracene uglkd 960 13,000 

Fluoranlhene """'" 1,700 4.600 30.000 
P\ltene uglkg 2,600 16,000 

Benzo(a)an111racene uglkg 1,300 5.100 

Ctvysene ""'i<P 1.400 21.000 
tndeno< 1.2.3-c.d)PYrene ug/l<g 600 4.400 

Tota1 HPl\H$ '"""" 12.000 69.000 
1.2.4-TrlchlOi'obellzene oolko 31 64 

Hexactombenzene (HCB) ug/l<g 22 u;8 23() 

Bls(2·ell1ylhexyl)pl'l1ha!ale ugll<o 8,300 13.870 -
2·Metnylphenol uglkg 63 71 
2.4-Dimethylpl'lenol ·~"'" 29 210 
Pentact110ro¢1enot · ~"'" 400 504 690 

Benzoic Actd ug/kg 650 760 

BC1\Zyl alcollol ugll<g 57 870 

Hexachlorobutadiene uglka 29 212 270 
N·Nilro.sodiphen~amir'le '~""n 28· 130 130 

alpha-CnlO(dane ugl1<g 10 37 

01eklrin uQ/l<g 10 37 

Total DOT ·~"'" 6.9 50 69 

Total PCB$ uo/kn 130 3.100 

Total PCEls (TOC- normahzed) mg/kg .. 38 

Total 5oli~s % 37.6 37 ,6 38.7 40.6 420 39.8 39 4 39.S 37.6 37.1 35.5 36.6 37.2 

To1'11 Volame Solids % 6.6 7.3 7.6 79 7.0 7.8 64 7.1 6.6 7.1 8.6 7.5 6.5 

T olal Oroanic. Carbon % 27 2.9 2.0 2.4 23 2.6 2.9 3.2 3.2 2.8 25.0 3.0 2.6 

TotalAmmOrna ITl\jlkg 47.0 40.0 39.0 61.0 58.0 45.0 29.0 30.0 51 .0 55.0 52.0 57.0 54.0 

Total SIAfides nlnlkn 72 74 55 22 u 23 u 30 u 29 30 u 28 u 26 u 29 u 51 67 

Gravel (perce<>t) % 0.3 02 0.2 0.3 2.6 0.6 0.8 

SanQ tperc~t) % 88 6.3 8.1 10.0 10.0 9.5 13.6 10.0 9.1 10.5 7.1 8.5 5.9 

Sill (percent) % 49 5 50.2 530 57 6 56.3 52.8 48.9 50.6 48.0 49.1 55.1 48.9 56.1 

Clay (percent) % 41 .7 43.5 38.a 32.0 33.6 37.6 35.1 39.6 42.3 40.4 37.7 42.6 37.2 

Fioes (percent $•It + davl 'Yo 91 .2 Y3.7 91 .8 89.6 89.9 90.• 84.0 90.2 90.3 89.5 92.8 91.5 93.3 

l)ftfeffed refernnce matct1; 82.7 82 7 82.7 62 7 62.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82,7 

Eohauslouus esluauus hits: 1-H 1-H 1-H t·H 1-H 1-H 1·H 1-H l·H l·H 2-H 1-H 2-H 

Mytilus 9all()jl(OVlf1Clalis hlls.: 2·H 2·H 2-H 2·H 2-H 2-H 

Neanthes arenaceodeotala hits: 2·H 

Bloassay Pass/F a1t - - - - - - - - - - ~·~ - -BTs exceeded: I I I I I I I yes 

810atc<Jmul3tlOn conducted: I I I I I I I I no 

Bioaccumula1ion Pass/Fail: . I ' I I 

Ml Rule e•eecded: I I I I I I I 
PSDDA Oetennlnalion: - - - - - - - - - - ·- - -
DMMU Volume: cy 4.020 4,000' I 3.970' I 3.980 I 4,030 3,970 4.030 ' 4,000 I 3.980 I 3.960 3,920 3,960 3,960 

Ot,IMUID 514 515 516 I 517 518 519 520 521 I 522 523 524 525 526 

Ak .. J& 4.020 4,030 3.970 3.980 4,030 3,970 4.030 4,000 3.980 3,960 3,960 

a~~i!W2
1

~. 
Eohausiorius retest es yes 

Amplurod (Ampelisca) retest 4.020 4,030 .3.970 3,980 4,030 3,970 4.030 4,000 3.980 3.960 3.960 
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Appendix 1, Pugel Sound Naval Shipyard. Btemerton, WA. 
DMMP Evalua!1on Summary 

OMMUIO S1 S2 53 S4 SS 56 57 sa 59 $10 511 St2 513 

Rank: H H H H H H H H H H H H H 

CHEMICAi. NAME Uni Ls: SL BT Ml Cone. VO COllC VO Conc VO Cone VO Cone. VO Cone. VO Cone VO Cone. VO Cone. VO Cone. VO Conc. VO Cone. VO Cone. VO 

ArseOic m<J/l<g 57 507.1 700 

Copper mg/l<g 390 1.300 
Lead mgll<g 450 t.200 

Mercury lll!J/l\g 0.41 1,5 23 0773 0.872 0.548 0.915 

Sil- mg/l<g 6.1 6,1 8.4 

Zfllc mglkg 4;0 3,800 

Trf•.,rvttin oon (por..Watec) ug/l 0.15 0.15 -
· Acenaphthene .~An 500 2,000 

fluorene uglkg 540 3,500 

Pbel1<ltldvcne ug/~o 1.500 21,000 

AtUIY~cene t"'1kg 960 13,QOO 

Fluoranthene ug/kg 1,700 4,500 36,000 

Pyreoe tJ1¥kg 2,600 16,000 

Benzo(a)anthraceoe U!)lk<J 1,300 5,100 

Ctvv<ene ug/k<l 1.400 21.000 

lndenoll ,2,3-c,d)pyrene ug/kg 600 .4,400 

TotalHPAHs ugll\g 12,000 69.000 

1.2.4-Trichk>robenzene ug/kg 31 64 

Hexacloio1letltene (ttCB) oollia 22 168 230 

Bls(2-elhylhe•"'""'thatate ug/kg 8,300 13,870 -
2-Me1hvi"""""' uglkg 63 17 

2.4-0irnelh"'"""""'' ua/kg 29 21a 

Pentacl\loropllenol ugll<g 400 5a4 690 

Beni:olc Acid ug/lig 650 760 

Beni:yl alcol104 un/lio 57 870 

ttexacNorobuladiene uaAo 29 212 270 
N-Nitrosodiphenylamine · ·~hn ZB 130 130 

alpha-ChlOldane ug/kg 10 37 

Oieldrin U!)/kg 10 37 

Total DDT ug/kg 6.9 50 69 

Total PCBs ugll\g 130 .. 3.100 

Total PC8s (TOC- normalized) mgli\g 38 

Tol<>!Sollds % 41.3 40.5 40.4 39.6 44.i 40.7 406 40.0 42.0 40.1 41 .1 38.7 38.1 

Total Volahle Solids % 9.0 6.3 8.1 8. 1 74 65 6.0 6.7 5.5 5.9 6.3 8.6 6.8 

T olal Otaanic Carbon % 2.2 1.2 2.6 2.8 2.2 2.4 2.0 2.1 1.8 2.2 2.0 2.4 2.6 

Total Ammonia nlnlko 43.0 50.0 42.0 280 46.0 42.0 44.0 18.0 23.0 36.0 36.0 49.0 33.0 

Total Sulndes mnil<g 89 J 63 J 210 J 130 J 26 u 48 J 98 27 u 39 50 78 46 26 u 
G<avel (pe<oMI) % 0.2 0.5 1.8 0.2 0.2 0.3 0.9 0.4 0.2 0.6 

Sand (percent) % 8.7 69 96 10.9 11,8 11.0 9 .9 8.7 15.7 13.2 "8 7.8 6.8 

Silt (pe<cent) % 58.2 565 54.7 56.8 53.0 52.8 55.6 52.4 47.3 50.4 50.6 52.9 57.9 

Clay (percenl) % 32.2 36.1 35.6 32.3 33.7 35.9 34.0 3&.a 36.1 35.e 34,6 38.9 35.3 

Fines (oercent sill+ clayl % 90.9 92.G 90.3 89.I 86.7 88.7 897 91.2 83.4 86.2 85.2 91.8 93.2 

preferred teferenc:e m;Jtch. 82.7 827 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 

Eohaustonus estuarius hits· 1-H 1·H 1-li 2· H 1-H 2-H 1·H 1-H 1·H 2·H 1-H 1-H 1-H 

Mytilus gatloprovinciaJis hots: 2-H 2· H 2-H 2·H 2-H 2-H 2·H 2·H 2·H 2·H 2-H 2-H 

Ne;inthes arenaceodenlat.1 !~ts. 
aooassay Pass/Fail: - - - - - - - - - - - - -BT s exceeded. r T r r T I I I 

Bio=umulatoo cooducte<l: I r l r I I I 

Bloaccum<dallon Pass/Fail: I I I I 

Ml R!Jle exceeded: I I I I 

PSOOA Oelemllnation: - - - - - - - - - - - - -
DMMU Volume, cy I 4.050 I 3,980 4,000 3.980 I 4,100 I 4,090 I I 3.950 3,950 4,030 4,050 4,080 I 3,870 I I J,940 I 

OMMU IO'. I 51 52 S3 S4 55 56 57 $8 59 StO 511 512 513 

l~~=i'~j 
4.050 I 3.9so I •.ooo I 3.980 I 4,100 I 4,ooo I 3.950 I 3.950 I 4.030 I 4,050 I 4,080 I 3,810 I 3,940 I 

Eohaustorius retest 
I >f~o I Amplup:xJ (Ampelisca) retest 3,9so I 4.ooo I 3,980 I 4,100 I 4,090 I 3.950 I 3.950 I 4.o30 I 4,oso I 4.oeo I 3.810 I 3.940 I 
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Appendix 1. Pugel Sound Naval Shipyard, Bremerton, WA. 

DMMP Evalua11on Summary 

OMMUID S79 540 $4 1 $42 $43 544 545 546 547 548 581 549 550 55 1 

Raok It: H H H H H H H H H H ..,H H H H 
CHEMICAL NAME Units SL BT ML Cone. va Cone VO Cone. VO Cone. VO Cone VO Cone VO Cone. VO Cone. VQ Cone. VO Cone. VO Cone. VO Cone. VQ Cone. VO Cone. VO 

Alsenic ffi91kg 57 5()7.1 700 

Col)jlef 1na/kn 390 1,300 

Lead mg/ko 450 1.200 

Mercury molko 041 1.5 2.3 0.434 0.454 1.75 
Sliver mglko 6.1 6.1 8.4 6.5 
Zinc ~A.n 4 10 3,eoo 520 
Trilluiy11in ion (po<ewalef) ·~· 0.1 5 0.15 -· 
Acenaphlllene w11<9 500 2.000 
Fl00<ene ug/l<g 540 3.600 
Phenanlhrene uglkg 1.500 21.000 

Aothrac:ene u n/kn 960 13.000 

fluoranthene UQ!kg 1,700 ~.600 30.000 
.. , 

2,100 0 
Pyrene ·unlkg 2,600 16,000 3,300 D 

Benzo{a)anthracene ug/kg 1,300 5,100 

Ch""""" 00/kg 1.400 21.000 

llJdeno( 1.2.3-c.d)pyrene ug/kg 600 4.400 
Tol;llHPAHs ugl1<.Q 12.000 69.000 

1.2.4-T rict~O<Oberll:ene •••ll<n 31 64 ·' 46 UD 

He•acio•obenzene (HCB) uglkg 22 168 230 ,• 77 uo 
Bis(2·e1hylhexyl)ph1halale ug/l<g 8,300 13,870 - "' 
2·Melhytphenol ug/1(9 63 77 77 UD 

2.4-0imelhytphenol uOiko 29 · 210 17 UD 

Penlachio<ophenol uo/l<O 400 504 690 620 UD 

Ben?OIC Acid ug/l<g 650 760 ':··,:;. 7m1 uo 
ee~xyl alCohOI •~"'n 57 870 110 uo 
tte.3Chlorobutadieoe '"""9 29 212 ·270 92 uo 
N'-N1trOSOdiphenylamioe uglkg 28 130' 130 17 uo 
alpha·Chlordane uglkg 10 37 27 0 

m eldrin unlkn 10 37 16 0 
Total DOT unll<n 6.9 50 69 ~~,~· ~48". 

Tota!PCBs ""'"" 130 3.100 . 1,115 

Total pe e s (TOC- normalized) mg/kg 38 21.9 

Total Solids % 37,3 37.6 36.2 352 37.2 37.8 38.8 38.0 37.0 37.8 37.0 36 8 35.2 46.4 

Total Volallte Solids .oy,, . 9.4 8.8 6.5 100 8.t 11 .0 8.6 8.0 7.0 8.6 7.4 7.1 7.9 8.7 

Tota Orgaric Cart>on % 2.3 2.0 2.1 23 2.1 2.7 2.4 2.4 2.5 1.9 2.1 2.1 2 2 5.1 

To!<ll Ammonia rng/l<g 57.0 21.0 45,0 590 53.0 70.0 55.0 62.0 81 .0 88.0 81.o' 65.0 530 39.0 

Totat 5IJlfideS mg/1<9 . 64 17 u 34 73 82 16 130 55 110 120 69 67 140 1,800 

Gravel fpercen() . '4 0.3 0.6 0.3 - 0.5 0.3 9.1 

5a11d (percent) .• % 7.8 7.4 9.5 101 8.3 7.1 7.1 7.9 6.8 7.5 t\2 7,8 10.0 463 

Sill (petOOOI) ' % · 56.0 58.0 57.7 54.3 56.7 66.7 64.9 64.7 59.3 50.9 53.5 54.7 57.2 33 2 

Cl•v fperceol) %' 35.9 34.5 33.0 35.6 34.9 26.2 27.5 27.5 34.0 41.5 40.3 36.9 32.5 11.4 

fll\C$ (percent silt +day) % 91.9 925 90.7 89.9 91 .6 92.9 92.4 922 93.3 92.4 93.8 91.6 89 7 44.6 

ptefeffed reference match . 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 82.7 8.2.7 62.7 82.7 58.2 

Eohauslofius estuar1us hi1s. - l·H 1-H 2·H 2·H 1·H l ·H 1-H 1·H 1-H - 1·H 2-H 

M'/1tlu> galloprovinciali$ J\lts: ·- 2·H 2·H 2-H 2·H 2·H 2·H - 2·H 

Neanlhes arenaceode<ltata hits: - .. 
Bloa$$ay Pass/Fait - - - - - - - - - - ~J; Paa-~ ,-J>.-\\ 

BT s exceeded: I I I I yes 

Bloaceumu1a11on condocled: I no 

8i<!accumulatlon Pass/fail; 

ML Rule exceeded: ,.. yes 

PSOOA Determmatioo: - - - - - - - - - - t•'- '' -
DMMU Volume; cy I 3,970 3.950 4.060 I I 3,950 4,150 I 3,980 I 4,050 I 4,080 4,120 4.020 4.030 4,050 

PMMU lD: FD·S39 I $40 541 542 543 $44 545 546 547 548 FD·S48 549 550 551 

~~-
3,910 I 3,950 I 4,oso I 3,950 I •.150 I 3,980 I 4,oso I 4.oso I 4.120 I 4.020 I GJ 4,050 I 

Eotiausta<ius retest :1:es 

Amphipod (Ampol1sca) retest 3.910 I 3.950 I ~ 3,950 I 4. 150 I 3,980 I 4,050 I 4,oao I 4,120 I ~ 
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Append" I . Puget Sound Naval Shipyard. Bremerton, WA. 
OMMP Evaluation Summary 

OMMUIO 527 528 529 530 S31 S32 533 534 535 536 537 538 539 

Rank; H H H H H H H H H H H H H 
CHEMICAL NAME Vnlts SL BT Ml Cone VO Cone. VO Cone VO Cone. VO Cone VO Cone. VO Cone. VO Cone. VO Cone. VO Cone. VO Cone, VO Cone. VO Cone. VO 

Arsenic mn11<n 57 5071 700 
Cruvv>< rna/l\Q 390 1,300 

Lead mnll<n 450 1.200 
Mercury mgll<.g 041 1.5 2 3 
Silver mgll<g 6.1 61 84 
Zinc mnll<g 410 3,800 

Tributyltin i0<1 (po1ewa1er) ua/l 0.15 0.15 .. 
Aeenaph1hene ug/119 500 2.000 
Ftuo1ene ug/kg 540 3.600 
Phenanlhrene ug/kg ·1,500 21.000 
Anthracenc "n/ko 960 13,000 
fluoranlheoe ug/J<g 1,700 4,600 30.000 
Pyrene ug/kg 2,600 16.000 

eeozo(a)anthraceoe ugll<g 1,;IOO s.100 

Ctvysene ug/kQ 1,400 21.000 
lodeoo(1.2.3'c.d)pyrene uo/ka 600 4.400 
Tol<llHPAHs uo/ka 12,000 69.000 
1,2,4-Trlchlolat>Mzene '"""" 31 El4 
HexaCI01obenzene (HCB) •"'11.n 22 168 230 
Bis(2-elhvlhexyl)pl11halate ug/l<g 8.300 13.870 -
2-Melhylplienol ug/kg 63 77 
2.4·Dlmethylol1enol uglka 29 210 
Pen1achlorophenol 1J9/k9 400 504 690 
Berizoie AM uo/ka 650 760 
Benty! aicohol uo/ka 57 870 

Hexactilorobutadieoe . l>qil<g 29 212 270 
"1-Nitrosodiphenvlamu>e '"""9 28 130 130 
atph3-C1110rdane unlkg 10 3.7 
Dieldnn UQ/l(Q 10 'J7 
Total DOT ""'"" 6.9 50 69 
Total PCBs unlkn 130 3.100 
Toca! PCBs (TOC- normalized) mg/kg 38 

T 01a1 Solids % 37.1 37.8 37.1 38.0 38.2 39.0 35.9 35 7 38.0 39.0 37.9 37.3 38.3 
T ala! Volatile Solids % 8.5 7.4 6.7 7.8 6.4 7.6 7.9 8.2 7.8 9.8 9.8 6.7 9.3 
Total Organic C.a<bon % 2.2 2 1 2.5 3.2 2-2 2.2 2.7 2.3 2.3 2.5 2.3 2.3 2.0 
Total Ammonia mglkg S4.0 69.0 57.0 31.0 43 0 260 54,0 40.0 56.0 71.0 74.0 68.0 58.0 
Toiat Sulfides mnfkg 29 u 26 u 78 71 60 36 54 100 130 74 91 55 32 

G<avel {pe<cenl) % 0.3 0.8 0.3 0.3 0.3 4.3 0.8 
Sand (percen1) % 8.5 9.3 6.2 8.2 10.0 8.8 4.4 7.5 7.7 5.2 7.1 6.7 8.3 
5111 (percent) % ' 56.3 51 .9 56.6 54.5 56 4 57.7 59.0 51.0 55.5 57.0 52.0 58.0 54.9 

Clay (perc•ntJ % 35.0 38.8 37.3 37.0 33.0 33.4 36.6 41.1 37.0 37.6 36.8 35.3 36.0 

Fines (pe<-cent silt + clay) % 91.3 90.7 93.9 91.5 89.4 91.1 9S.6 92.1 92.5 94.6 88.8 93.3 90.9 

prerer,ed iefetence rnatch. 82.7 82.7 82.7 82.7 82.7 82.7 82.7 62.7 82.7 82.7 82.7 82.7 82.7 

EohauslOrius estuaous hits_: 1·H l ·H 2·H 1-ft 2-H l·H 1-H 1-H 2-H 1-H 1-H 1·H hH 

Mytilus galloprovinc1al1s hits: 2·H 2-H 2-H 2-H 2-H 2·H 2-H 2·H 2·H 

Nea~thes arenaceo<Jcotaia hits· 2·H 

Bioassay Pass/Fail: - - "f'P:OS.:[c - - - - - - - - - -BTs exceeded· I l I I I I I I 

Bioaccumulation oonducled: I I I 

Bloaccumulalion Pass/f3'1: I I I I 

Ml Rue exceeded: 

PSDDA OeterminaliO~ - - ~~"""" - - - - - - - - - -OMMU Volwne. CV 3.960 3,990 4,010 I 4,000 I I 3.950 I 3,980 3,970 4.020 I 3,940 I I 3,990 I 3,990 3,960 I 4.160 

OMMUIO: 527 528 529 S30 531 532 533 S34 535 536 I 537 $38 I 539 

3,960 3.990 4.000 3,950 3.980 3,970 4.020 3,94-0 3,990 3,990 3,960 4.160 

\!!..a.!!!!t;&~~~:""""""'~i 
Eollaustorius retesl 
A111ph1p0d (Ampeltsca) retest 3.960 I 3.990 I 4.ooo I 3.950 I 3.980 I 3.910 I ~ c:::J:El 3.990 I 3.960 I 4.1so I 
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Appendix 1. P\Jget Sound Naval Shipyard. Bremerton, WA. 
DMMP Evaluation Summary 

IDMMUID S52 S53 554 555 556 S57 S58 559 S60 S61 S62 563 S64 

Rank: H H H H H H H H H H H H H 

• CHEMICAL NAME Uoils SL BT Ml Cone. VO Cone. VO Cone VO C0<1e. VO Cone. VO Cone. VO Cone. VO Cone. VO Cone. VO Cone. VO Cone VO Cone. VO Cone. VO 

Arsenic mg/kg 57 507.1 ' 700 

cower mg/kg 390 1,300 

Lea<! """"" 450 1,200 460 

Mercury mg/kg 0.41 15 23 -1.07 0.510 0.859 0.929 1.32 0.958 0.701 0.590 
Silve< mgll<g 6.1 61 8.4 

Zinc nig/\;g 410 3.800 
Tr1bulyltin Ion (l'Orewater) ug/L 0.15 0.15 - 0.17 E 
Acenaphthe11e ugll<Q 500 2.000 

flUO<ene ug/kg 540 3.600 
Phenanthrenc ug/l<g 1.500 21.000 

AA!hra<:ene ug/kg 960 13,000 

Fluoranthene ug/kg 1,700 4,600 30.000 
Pyreoe ug/kg 2,600 16,000 

B<!nto(a)anUvapene ug1k9 1,300 5.100 

Ctvysene ug/kg 1.400 2 1.000 

ln<leno(1.2,J.<:,d)pyrene uglkg 600 4,400 

T<>talHPAHs ugll\g 12.000 69,000 

1.2,4· Tricl11orobenzene ug!l<g 31 64 

Hexacl<xobenzene (HCB) \MO 22. 168 230 

Bis(2-e11¥he>yl)phtha1a1e uall<a 8,300 13,870 -
2·Methyll)llenol ug/1<9 63 71 
2.4-0lmethylplienol ualko 29 210 

Pentachl<lrop11eno1 .~1'n 400 504 690 
Benzoic Acid uglkg 650 760 

Be<llyl alc:oh<ll ug/kg 57 870 

Hexachlotoblltadlene ug/l<g 29 .212 270 

N·Niuosodiphenylamil>e "911<9 28 130 130 

alpha-Chlordane uoll<o 10 37 

Oieldlin UQ/1(9 10 37 

Total DDT '"'"'" 6.9 50 69 l«"fll!!:t 
TotalPCBs ug/kg 130 3,100 198 165 213 136 

Tola! PCBs (TOC'. (l()(m:lllled) mg/kg 38 11,6 7.7 9.7 7.6 

Tooal SOWds % 64.8 63.7 46.5 4:; 4 56.7 78.3 48. 72.2 58.7 44.9 48.9 42.1 42.7 

Total Volatile Solkls % 4.7 34 65 80 4.7 2.5 4.4 2.5 4.0 6.9 5.7 6.7 8.0 

Tola Otganic Caruon '14 2.3 I 7 2.2 24 1.9 1.4 1.3 1.2 1.6 18 2.0 2.2 1.8 

Total Ammonia rng/l<g 2.8 65 20.0 39.0 180 4.8 130.0 2.4 3.9 14.0 20.0 24.0 46.0 

Total Suficles mg/ltg 360 J 890 60 u 61 44 u 3 UJ 11 u 150 27 82 74 120 61 

Gravel (percenl) '14 18.3 25.6 0.2 13.8 0.6 15.0 2.9 0.4 0.5 0.4 

Sand (percent) % 55.6 43.6 21.6 t5.0 40.9 61 .0 11.1 59.6 44.1 21 .6 17.3 13.5 11.2 

Sill (perc01>l) % 17.2 19.3 51.I 53.5 41 .7 20.1 54 3 18.3 39.6 52.1 53.5 56.1 55.7 

Clay (percent) % 8.9 11.4 27.1 31.S 17.4 S.1 33.9 7.3 13.5 26.4 28.7 29.9 32.6 

Flnes (percent sill+ clay) % 26 1 30.7 78 2 65.0 59. 1 25.2 88.2 25.6 53.1 78.5 82.2 86.6 88.3 

preferred refetence match: 27.0 27.0 82 7 82.7 58.2 27 0 82.7 270 58.2 82.7 82.7 82.7 82.7 

EollaUSCOrius estuanvs hits: 2·H 1.H 1-H 2·H 1·H 2·H 1-H 1-H 1-H 1-H 

Mylilus galtoprovincialts hits: l·H 2-H 2-H 2·H 2-H 2·H 2·H 2·H 2-H 2·H 2-H 

Neanthes arenaceodentala hits: 
BiOassay Pass/Fail: - -+"~f - - - - - ''~it - - - - -BT s exceeded: I I I ves I I I yes I I 

Bioaccum<~atio<\ co00ucWd: I I I no I I T no I I 

BIQaccumulatioo Passrfalt · I I I I 

ML Rule exceeded: I I I I I T T T I I 

PSDOA DeterminatiOn: - ..,~·,t. - - - - - ,._,,, - - - - -
OMMUVolime: CV I 3.960 I 4,020 4,040 4,010 I 4,120 I I 3,470 I I 4,040 I 4,520 4.330 4,200 4,270 4,350 I 4.190 I 

OMMU IO: .S52 S53 554 SSS 556 557 I SSS I S59 560 S61 562 563 564 

tt.M •• tt .. q.~ ';~ 3.960 4,040 4.010 4,120 3.470 4,040 4,330 4.200 4,270 4.350 4,190 

Eohaustorius retest yes ~es 

Ampl1ip:>d (Ampelisca) retest 4.040 I •.010 I 4,120 I 0§] 4.200 I 4.z10 I 4.350 I 4.190 I 

Pages 



CHEMICAL NAME 

Aisenic 
Cower 
Lead 
MernMV 
Silver 
Zinc:· 
Tribulyltin ion (porewalerf 

Acenaphthene. 
F1UO<ene 
Phenanlhrene 
AnUvacene 
Ftuoranlhene 
Pyrene 

Benzo{a)anchracene 
Chrysene 
tndeno(l .2.3-t.d)pyreoe 
TotalHPAHs 

1,2,4· Trl<:htorot>en>ene 
Hexaciorobenzene (HCB) 
Bis( 2·ethylhexyt)phthala1e 
2-MelhytpheOOi 
2,4·Dimetlw1phenol 
PentachlOIOl)lleool 

Benwk:Acid 
Senzvl alcohol 
Hexachlorobutadiene 
N-NltroSO<llnN>n111amlne 
alpha-chlordane 
Oieldrin 
To1al0DT 
TolalPCBs 
T olal PCBs (TOC- oormallzed) 

TolalSobds 
Tollll Vofauie S<llfds 
T olal Organic Cart>on 
TolalAmmonfa 
Total Sulfides 

Gravel (oe<cen•l 
Sand (oerceol) 
Slit (percent) 

Clay (a.rcenl) 

Fines (oercenl sttt • ciay) 
p<eferred ref<:<enc• match: 

Eohaustorius estuaiius hits: 
MVblus galtopro'Yinoal.s Ms: 
Neanthes arenaceodentaia hit$· 
Biaassay Pass/Fail: 

BT s exceeded: 
BioaccumulatiOO conducted:. 
Bioaccumulation Pass/Fait 
Ml Rule exceeded: 

PSDOA Determination: 
DMMU Volume: 
DMMVIO: 

Eohaustorius relest 
Amphipod (Ampelisca) retesl 

Units SL 

mg/kg 57 
mg/kg 390 
mo/ka 450 

mglko 0.41 
mg/ka 6.1 
mo/ka 410 
ug/L 0.15 
•~il<n 500 
ualka 540 

·~"'" t .500 
ug/ka 960 
ugll<g 1.700 
ug/kg 2.600 
ug/l<g 1,300 

ug/l<g 1,400 
ua/ka 600 
tJglkg 12.000 
ualka 31 
•~!kn 22 
uglkg 8,300 

ug/kg 63 
ug/kg 29 
ua/kg 400 

ug/kg 650 
ug/kg 57 
<JQ/ka 29 

"""" 26 
UQ/kg 10 
ug/kg 10 
ua/ko 6.9 

• uo/l(Q 130 
mgll<g 

% 
% 

% 
mg/kg 
mgl!<g 

% 
% 

% 

% -
% 

CY 

OMMUIO 865 S66 

Rani\: H H 

BT ML Cone. VO Cone. vo 
507.1 700 

1.300 
1,200 

1.5 2.3 0.529 
6.1 8.4 

3.800 
0.15 -

2.000 
3.600 

21,000 
13,000 

4,600 30.000 
16.000 

5,100 

21.000 
4.400 

69.000 
64 

168 . 230 
13,870 -

n 
210 

504 690 
760 

870 
212 270 
130 130 
37 
37 
50 69 

3.100 
38 

45,3 44 8 
6.9 7.8 

2.0 20 
38.0 41 0 

21 16 u 
0.4 0.4 

14 4 13.3 
54.3 61.8 

31.0 24.4 
85.3 86.2 

82.7 82.7 

1-H l ·H 
2-H 2-H 

2·H - -I I t 
I I 

I - -4,280 I I 4,190 

$65 $66 

4.2so I • .100 I 

~ 

Appendix I . Puget Sound Naval Shipyard, Bremerton, WA. 
OMMP Evalu3tion Summary 

S67 S68 $69 870 871 · ss2 S72 873 577 S78 SBO 

H H H H H H H H H H H 
Cone VO Cone. vo Cone. VO Cone. VO Cone. VO Coo:. VO Cone. vo Cone. VO Cooc. vo Cone. VO Cone. VO 

' 72 
,•· 670 690 

0836 1.09 1.17 0.720 ' 0.949 ,,..,,,,,.,,..~ 1:-.::~:sm,. 

960 

860 .. 710 
2.200 0 
1.000 
6.200 0 
5.500 D 

2,100 0 
2,000 0 

620 

20.700 
I <. 

23 uo 45 uo 34 uo 
.31 .000 0 

45 UD 34 uo 

73 uo 
55 uo 40 UD 
45 uo 34 UD 

220 310 134 390 290 370 
138 28.2 8.9 30 16.1 19.5 
59 2 54.9 59.4 44.6 54.2 52.8 61.2 69.2 56.8 42.9 46.2 
4.2 4.3 3.5 4.8 47 4.4 3.7 1.9 5.5 7.8 7.8 
1.6 1.1 1.2 1.5 16 2.4 1.3 0.38 1.8 1.9 2.0 
4.1 4.0 22 13,0 31.0 31.0 4.3 3.2 4.2 15.0 30.0 
51 180 74 31 98 10 .lJ 190 10 u 25 J 580 J 79 
1.5 3.8 3.6 0.9 22 1,5 3.3 1.1 6.7 0.4 0.3 

590 36.6 46.1 15.9 318 28.3 ' ' 44.0 19,8 40.3 19.5 7.6 
24.8 40 4 34.7 55.8 43.3 44.0 37.9 57.2 42.7 67.4 56.0 
14.7 19.2 15.8 27.4 22.5 26.3 14.9 21.9 10.3 12.6 23.7 

39.5 59.6 50.5 83.2 65.8 70.3 52.8 79.1 53.0 600 60.8 
27.0 582 58.2 82.7 58.2 58,2 58.2 82.7 58,2 82.7 82.7 

2-H 1-H 1-H 1-H 1-H - 1·H 1-H 2-H 1-H 1·H 
2-H 2·H 2·H 2·H -~ 2·H 1·H 1·H 2-H 

- 2·H - - - - - - - - - -I t yes yes yes yes 

I 00 00 no no 

yes yes - - - - - - - - - -I 3,760 3.850 3.750 3.800 4,000 3,670 4.000 3.690 3,590 3,910 

$67 S68 569 870 S71 fQ-571 . 572 573 S77 S78 SBO 

3.760 I 3.850 I 3,750 I 3,aoo I 4,ooo I 3,a10 I 4,ooo I 3.690 I 3.590 I 3.910 I 

yes c:I@J ~ 3,850 I 3,750 I J.aoo I 4.ooo I ODO 
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CHEMICAL NAME 

Atsenoc 

'-
i...ac1 
Me<CUY 
~ 

Zlnc: 
T11lllJMbl'l lon{po<ewa1e<) 
Aceoaphlhene 
Ftuorene 
PhenanllYene 
Anllva"""8 
FIUO<anlhet>e 

: Pvrent 

BenzO(a)anlhracene 
c,__ 
lnoeno( 1.2.3-<:.d)pyrene 
TolalHPA>-1$ 
1,2,4· T llChlo<obenzeoe 
Hexaeto<obeni:ene (HCB) 
Bls(2·elhvlhe•vl)pNh;llate 
2·Melhlllphenol 
2,4-0melhyll]henol 
Penlae111o<Qllhenol 
Benzooc Acid 

8e<\t'jl-
Hex-olluladiene 
N·Nilloso61lhen)'larr0tle 
lloll>Chlordane 
OtekJoo 
Tocat001 
Tol<!IPCBs 
Tol<ll PCBs (TOC- norma~ied) 
'Total Solids 
Total Volatile Soids 
Total °"""*" Carbon 
ToUll Alrlncna 
T 01a1 Sllllcles 
Gfavel (oe<cenl) 

Sand (percent) 
Silt (pertet1I) 

C~v (percent) 
Filles (percenl sWI • day) 
preferred rele<ence malch· 

EollauslO<IUS esl>Jaf..s tots. 
M\/Odulo~ Ms 
Nean4t\esarenaceodenlatar.ts 
&oassay Pass/Fail: 
BTs~· 

BIO-c:ioncU:led 
Bloaceumutation Pass/Faot 
ML Rule exceeded: 

PSOOA OelotminaliOO: 
OMMUVclume: 
OMMUIO 

Eoliaustonus releSI 
Amphlpod (Ampehsca) re1es1 

Units SL 
mnlko 57 

"""'"' 390 ·- C50 
mnll<o 041 ...,,.0 6-1 
mnJl<o '10 

""" 0.15 
un/lco 500 
uall.o 5'10 
UOllu! 1.500 
u<>Jko 960 

'"""" 1,700 

"""'" 2,600 

~ 1,300 

'"""" 1,400 

'"""" 600 

"""" 12,000 
""11<0 31 
un/lco n 
uo/ko 8,300 

·~'"" 63 
uoll<n 29 

"""" 400 

·-" 6SO ...,., 57 ...,., 29 

'""""' 28 
m .. n 10 

''""'" 10 

''""'" 6.9 

''""'" 130 
mg/l<g 

% 

% 
% 

""""" ........ 
% 
% 
% 
% 
% 

CV 

OMMU 10 01 09 02 

Rani<' H H H 

BT ML Cone VO Cone. VO Cone 
507. 1 700 

1,300 
1.200 

1.5 23 0830 0517 
61 84 

3.1100 
0.15 -

2.000 
3.600 

21.000 
13,000 

4.600 30.000 
18,000 

5,100 

21.000 
... coo 

69.000 
84 

163 230 
13,870 -

77 
210 

504 eso 
760 
870 

212 270 
130 130 
37 
37 
50 69 

3,100 
38 

84 7 84.5 825 
2.2 2.0 16 
21 16 028 
69 7.0 78 
27 u 21 u 10 

37.1 61.1 230 
39.1 27.7 49 2 
17.9 64 229 

5.9 4.9 ••• 
23.8 113 27.7 
27.0 270 270 

2·H -
l·H - 2·H 

-- ..... 
I 
I 

I - , ... , 
I 10.500 I 8,960 

01 F0-01 02 

Appen<ix 1 Puge1 Souno Naval Slupyard, Bremenon, WA 
OMMP EvaluahOll Summary 

03 O• 010 05 

H H H H 
VO C<>ne vo Cone VO Cone. VO C<>ne. VO 

55.• 80.3 77.1 50 4 
58 22 2 4 82 
2.0 11 11 18 

610 260 29.0 1000 
UJ 60 u 12 u 11 u " u 

09 5' 2 3o.6 06 
203 250 39.0 12.7 
55.0 14.5 20.9 562 
23.7 5.4 9.4 30.5 
78 7 199 30.3 88.7 
82.7 27.0 27.0 82 7 

l·H l·H - l ·H 
2·H 2·H - 2·H 

- 2·H - - -
- - -9,300 13.730 12.220 

03 04 FD-DA O!I 

13.130 I 12.220 I 

Page7 

06 08 CR· 10 CR·231.1 CR·2• 

H H REF REF REF 
Cone. VO Cone VO 

886 690 
086 33 
014 10 

1.0 190 
10 u 12 J 

10.5 70 0,5 0.3 0.2 
79.7 552 16.9 72.7 '1 .9 
9.7 26.8 70.4 22.7 52.5 
0.1 10.1 12.3 4.3 5.7 
9.6 37.8 82.7 27.0 58.2 

27.0 27.0 

2·H l·H 
2·H 2·H 

- -I I 
I I 
I I 
I I - -12,000 I 2.950 I 

0 6 08 

12.000 I 2 .• 950 I 



CHEMICAL NAME 

ArSe<11C 
C""""' 
Lead 
Mercurv 
Si!Vef 
Zlnc 
TribufytUn iOri (ll0fewa1er) 
AceOapnlhene 
l'luorene 
Pl\enan#Vene 
Mttvaceoe 
fluoranuiene 
Pvrene 
6ento(a)anuvaeene 

Cllrvsene 
t-oou .2.3-c.d)pyrene 
TotalHPAHs 
1,2,4· Trlchlarabem:ene 
Hexaclorabenzene (HCB) 
6iS(2·elhylhe.vllphltialaie 
2-Mett¥phenal 
2,,4:o;m.-.1p11ena1 
Pentachlo<Opl1enoi 
6enl.OlcAcld 
6em:yl alcatiot 
Hexac~larooutadiene 

N-NitroSOdil)honvlamine 
alpha-chlordane 
Oleldnn 
Total DOT 
Total PCBs 
Talat PCBs (TOC, narm~ti<ed) 
Total Solids 
T olal Vol~IC Solids 
Total Organic Carbon 
Total AmmQn1a · 
Total SulRdes 
Gravel (pe<eent) 
Sand (perce1~) 
S~I (pen:ent) 
Cloy.(percenl) 
l'ines (percent s11t + day) 
preferred reference match: 

Eol\aUslarius esluitrius hit.: 
Mvtilus a&llotl<Ovinclatis hilS: 
Neaoilles arenaceaden1ata hi~ 
Bloassay·Pass/Faol: 

BT s excec<led: 
Bioact"Urnulalion ci>nducted: 
Bi0acc:unula1ior\ PasSIFail: 
MLRuleexceecle<I: 
PSODA Oeterminabon; 
DMMU Volume: 
DMMUID; 

Eohaustorius relesl 
Amplliood (Ampehsca) retest 

Uni IS SL BT 

mg/kg 57 S07.1 
"'9/ka 390 
n>glkg 450 
ma/kg 0.41 1.5 
mg/kg 6.1 6.1 
mg/kg 410 
ugll. 0.15 0.15 

uo/ka 500 

ug/kg 540 
<Jg/t<g 1.500 

'""'n 960 
'"/kn 1.700 4.600 

'""'n 2.600 

uglkg 1.300 
ug/kQ 1.400 
ua/ko 600 
ua/ko 12,000 
ug/ka 31 

'""'n 22 168 
unnon 8.300 13,870 
UQ/\a 63 

. ,,.,,.n 29 

uolka ' 400 504 
<Wk<> 650 
ug/kg 57 
1JOll<O 29 212 
ua/ko 28 130 
uglka 10 37 

'"""" 10 · 37 
,,.,,.n 6.9 50 
ua/ko 130 
mg/Ilg 38 

% 
% 

% 
.,.,,.g 

~""" 
% 

% 
% 
% 
% 

CV 

DMMUID 

Rank: 

ML• 

700 
l,300 
1,200 

2.3 
8A 

3,800 

-
2,000 
3.600 

21,000 
13,000 
30,000 
' 16.000 

5.100 

21.000 
4.400 

69.000 
64 

230 

-
77 

210 
690 
760 
870 
270 
130 

69 
3,100 

OMMU 

eJ<Ceed. freq 

#/83 + 5 FD 

I 

2 
I 

23 
I 

2 
2 
1 
I 

I 

I 

2 
2 

1 
1 
1 
I 

I 

3 
1 
I 

I 

Appendi~ 1. Pugel Sound Naval Shipyard, Bremerton, WA. 
DMMP Evaluahon Summary 

Legend: 
1 H • one hit falfure (OMMP Guidelines) 

2H •two hit failure (OMMP Guidelines) n1mr•1111'10lemm 
UCDWO" Unconfined open-water disposal 
VQ" Validation Quallfior 

0 =Associated compound required a dilution due to matrix or concentration 
E •Estimated Value 
U =Undetected 
J = Pesltivety Identified; ap roxlmate concentration of the analyta In sample. 

~mfiiflimjlrfii'liliill'D· &i~ 
SL =Screening Level (lower chemical guideline) 
BT • Bfoaccumulatlon Trigger 

FO 0 Field Duplicate ($39, 548, $71, D1 . D4) 

Notes: 
56 DMMU with no SL. BT, ML guideline exceedances 
S79 FD lor S39" no Sls exceeded 
S61 FD for $48 c no SLs exceeded 
582 FD for 571 "no SLs exceeded 
09 FD for 01 "mercuiy exceedances in bOlh DMMU 
D 1 o FD tor 04 • no SLs exceeded 
51 DMMUs with bioassay failures and no SL exceedances 

I 
I 

Tolal 188,220~ Tumlng Basin/Inner Channel (surface) 200,180 cy 
2 OMMUs S 1 • S50 
3 
3 Piers 0, B, 3 (surface) 
1 DMMUs S51 • 580 
1 
2 Piers D, B, 3 (subsurface) 

10 DMMUs01 -08 

373,900 cy 

cy Unsuilable for UCOWO 
l~cv SuilableforUCOWO 

279,980 cy Retesting Volume 

104,060 cy 95.520 . 8.540 w 

69,660 Cy 60,700 . 8,960 ~ 

To1al Volumes (cy): 344,440 . 29,460 run 

92.1% Unsuitable for ucowo 

74.9% undergoing retesting for amphipod bioassay 
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Appendix 2. SOLID PHASE BIOASSAY PERFORMANCE STANDARDS AND EVALUATION GUIDELINES 
" 

Negative Reference Dispersive DisP'osal Site Nondispersivt: Disposal. Site 
Bioassay Control Sediment Interpretation Guidelines Interpretation Guidelines 

Perforinance Performance " 
Standard Standard , 

1-hitrule I 2-hit rule 1-hit rule l 2-hit rule 
·> " 

Amphipod Mes 10% MR-MeS20% MT- Mc >20% MT-Mc>20% 
and and 

MT vs MR SD (p=.05) MT VS MR SD (p=.05) 
and and 

MT-MR> 10% I NOCN Mr- MR>30% I NOCN 

Larval Ne+ I~ 0.70 NR ~Ne~ 0.65 NT+ Ne< 0.80 NT + Ne< 0.80 
and and 

NT/Ne vs NR/Ne SD (p=. 10) NT/Ne vs NR/Ne SD (p=. l 0) 
and and 

NR/Nc - Nr!Nc > 0.15 I NOCN NRiNc - NT/Ne> 0.30 I NOCN 

Neanthes Me s 10% MRS 20% MI Gr+ MIGc < 0.80 
growth and and and 

MIGc > 0.38 MIGR + MIGc ~ 0.80 
MIGr vs MIGR SD (p=.05) 

and 

MIGr/MIGR < 0.70 I NOCN 

M = mortality, N = nonnals, I = initial count, MIG = mean individual growth rate (mg/individual/day) 
SD= statistically different, NOCN =no other conditions necessary, NIA= not applicable 
Subscripts: R = reference sediment, C = negative control, T = test sediment 

MIGr + MIGe < 0.80 
and 

MI Gr vs MIGR SD (p=.05) 
and 

MIGT/MIGR < 0.50 I MIGT/MIGR < 0.70 



Appendix 3a. 10-0ay Acute Amphipod Test Results for the PSNS Sediment Characterization 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Oiff. Apparent 

Project Sample# Batch % Fines Mortality(%) Criteria Control Mortality Control Mortality Reference Mortality (%) fTom Reference Failure• 

PSNS Control 1.0 Yes 
PSNS 01 23.8 23.0 22.0 y 19.0 y Two-hit 
PSNS 02 27.7 18.0 17.0 N 14.0 Pass 
PSNS S52 26.1 15.0 14.0 N 11.0 Pass 
PSNS 553 30.7 18.0 17.0 N 14.0 Pass 
PSNS CR-23W 27.0 4.0 Yes 3.0 N 

PSNS 551 44.6 19.0 18.0 N 12.0 Pass 
PSNS S56 59.1 50.0 49.0 y 43.0 y One-hit 
PSNS CR-24 58.2 7.0 Yes 6.0 N 

PSNS 03 78.7 55.0 54.0 y 48.0 y One-hit 
PSNS 51 90.9 49.0 48.0 y 42.0 y One-hit 
PSNS S2 92.6 40.0 39.0 y 33.0 y One-hit 

PSNS S3 90.3 50.0 49.0 y 43.0 y One-hit 

PSNS S4 89.1 23.0 22.0 y 16.0 y Two-hit 

PSNS SS 86.7 54.0 53.0 y 47.0 y One-hit 

PSNS S6 88.7 27.0 26.0 y 20.0 y Two-hit 
PSNS 57 89.6 43.0 42.0 y 36.0 y One-hit 
PSNS S8 91 .2 67.0 66.0 y 60.0 y One-hit 

PSNS S9 83.4 57.0 56.0 y 50.0 y One-hit 

PSNS 510 86.2 37.0 36.0 y 30.0 y Two-hit 

PSNS S11 85.2 41.0 40.0 y 34.0 y One-hit 

PSNS $12 91 .8 40.0 39.0 y 33.0 y One-hit 

PSNS $15 93.7 45.0 44.0 y 38.0 y One-hit 

PSNS S54 78.2 34.0 33.0 y 27.0 y Two-hit 

PSNS S55 85.0 48.0 47.0 y 41.0 y One-hit 

PSNS CR-10 82.7 7.0 Yes 6.0 N 

•Apparent Failure. Statistical analyses have not yet been conducted for all samples. 

Note: Bold values exceed 30% mortality in test sediments over the corresponding reference sediment (one-hit) . 
CR-23W, CR-10, and CR-24 are reference sediments. 



Appendix 3a. 10-0ay Acute Amphipod Test Results for tho PSNS Sediment Characterization 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Sample# Batch % Fines Mortality(%) Criteria Control Mortality Control Mortality Reference Mortality(%) from Reference Failure* 

PSNS Control 2 1.0 Yes 
PSNS S59 2 25.6 21 .0 20.0 N 17.0 y Pass 
PSNS CR-23W 2 27.0 4.0 Yes N 

PSNS S60 2 53.1 23.0 22.0 y 19.0 y Two-hit 
PSNS CR-24 2 58.2 4.0 Yes N 

PSNS S13 2 93.2 48.0 47.0 y 36.0 y One-hit 
PSNS $14 2 91.2 50.0 49.0 y 38.0 y One-hit 
PSNS S16 2 91.8 55.0 54.0 y 43.0 y One-hit 
PSNS S17 2 89.6 60.0 59.0 y 48.0 y One-hit 
PSNS S18 2 89.9 53.0 52.0 y 41.0 y One-hit 
PSNS S19 2 90.4 44.0 43.0 y 32.0 y One-hit 
PSNS S20 2 84.0 49.0 48.0 y 37.0 y One-hit 
PSNS S21 2 90.2 53.0 52.0 y 41.0 y One-hit 
PSNS S22 2 90.3 49.0 48.0 y 37.0 y One-hit 
PSNS S23 2 89.5 49.0 48.0 y 37.0 y One-hit 
PSNS S24 2 92.8 36.0 35.0 y 24.0 y Two-hit 
PSNS S25 2 91 .5 60.0 59.0 y 48.o· y One-hit 
PSNS S26 2 93.3 41 .0 40.0 y 29.0 y Two-hit 
PSNS S27 2 91.3 55.0 54.0 y 43.0 y One-hit 
PSNS S28 2 90.7 '57.0 56.0 y 45.0 y One-hit 
PSNS S29 2 93.9 38.0 37.0 y 26.0 y Two-hit 
PSNS S30 2 91 .5 59.0 58.0 y 47.0 y One-hit 
PSNS S32 2 91.1 63.0 62.0 y 51.0 y One-hit 
PSNS S33 2 95.6 49.0 48.0 y 37.0 y One-hit 

PSNS S61 2 78.5 52.5 51.5 y 40.5 y One-hit 
PSNS CR-10 2 82.7 12.0 Yes 11 .0 N 

• Apparent Failure. Statistical analyses have not yet been conducted for all samples. 

Note: Bold values exceed 30% mortality In test sediments over the corresponding reference sediment (one-hit) . 
CR-23W, CR-10, and CR-24 are reference sediments. 



Appendix 3a. 10-0ay Acute Amphlpod Test Results for the PSNS Sediment Characterization 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Sample# Batch 'Y• Fines Mortality(%) Criteria Control Mortality Control Mortality Reference Mortality(%) from Reference Failure• 

PSNS Control 3 1.0 Yes 
PSNS 04 3 19.9 48.0 47.0 y 45.0 y One-hit 
PSNS 08 3 37.6 49.0 48.0 y 46.0 y One-hit 
PSNS S57 3 25.2 30.0 29.0 y 27.0 y Two-hit 
PSNS CR-23W 3 27.0 3.0 Yes 2.0 N 

PSNS S77 3 53.0 35.0 34.0 y 26.0 y Two-hit 
PSNS CR-24 3 58.2 9.0 Yes 8.0 N 

PSNS 05 3 86.7 70.0 69.0 y 58.0 y One-hit 
PSNS S31 3 89.4 35.0 34.0 y 23.0 y Two-hit 
PSNS S34 3 92.1 45.0 44.0 y 33.0 y One-hit 
PSNS S35 3 92.5 40.0 39.0 y 28.0 y Two-hit 
PSNS $36 3 94.6 51.0 50.0 y 39.0 y One-hit 
PSNS S37 3 88.8 49.0 48.0 y 37.0 y One-hit 
PSNS S39 3 90.9 53.0 52.0 y 41.0 y One-hit 
PSNS S42 3 89.9 41.0 40.0 y 29.0 y Two-hit 
PSNS S43 3 91.6 39.0 38.0 y 27.0 y Two-hit 
PSNS S44 3 92.9 45.0 44.0 y 33.0 y One-hit 
PSNS S48 3 92.4 46.0 45.0 y 34.0 y One-hit 
PSNS S62 3 82.2 66.0 65.0 y 54.0 y One-hit 
PSNS S63 3 66.0 43.0 42.0 y 31.0 y One-hit 
PSNS S64 3 88.3 71.0 70.0 y 59.0 y One-hit 
PSNS S65 3 65.3 56.0 55.0 y 44.0 y One-hit 
PSNS S66 3 86.2 61.0 60.0 y 49.0 y One-hit 
PSNS 576 3 60.0 45.0 44.0 y 33.0 y One-hit 

PSNS S80 3 60.6 60.0 59.0 y 46.0 y One-hit 
PSNS CR-10 3 82.7 12.0 Yes 11 .0 N 

•Apparent Failure. Statistical analyses have not yet been conducted for all samples. 

Note: Bold values exceed 30% mortality in test sediments over the corresponding reference sediment (one-hit) . 
CR-23W, CR-10, and CR-24 are reference sediments. 



Appendix 3a. 10-0ay Acute Amphipod Test Results for the PSNS Sediment Characterization 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Sample# Batch % Fines Mortality(%) Criteria Control Mortality Control Mortality Reference Mortality (%) from Reference Failure• 

PSNS Control 4 10.0 Yes 
PSNS 06 4 9.8 35.0 25.0 y 16.0 y Two-hit 
PSN5 $67 4 39.5 44.0 34.0 y 25.0 y Two-hit 
PSNS CR-23W 4 27.0 19.0 Yes 9.0 N 

PSNS S68 4 59.6 54.0 44.0 y 42.0 y One-hit 
P5NS S69 4 50.5 49.0 39.0 y 37.0 y One-hit 
PSN5 S71 4 65.8 63.0 53.0 y 51.0 y One-hit 
P5N5 572 4 52.8 80.0 70.0 y 68.0 y One-hit 
PSNS CR-24 4 58.2 12.0 Yes 2.0 N 

PSNS $38 4 93.3 55.0 45.0 y 35.0 y One-hit 
PSNS S40 4 92.5 58.0 48.0 y 38.0 y One-hit 
PSN5 S41 4 90.7 64.0 54.0 y 44.0 y One-hit 
P5NS S45 4 92.4 58.0 48.0 y 38.0 y One-hit 
PSN5 S46 4 92.2 58.0 48.0 y 38.0 y One-M 
PSNS S47 4 93.3 70.0 60.0 y 50.0 y One-hit 
P5N5 549 4 91 .6 64.0 54.0 y 44.0 y One-hit 
PSNS S50 4 89.7 50.0 40.0 y 30.0 y Two-hit 
PSNS 558 4 88.2 75.0 65.0 y 55.0 y One-hit 
PSNS S70 4 83.2 61 .0 51 .0 y 41.0 y One-hit 
PSNS S73 4 79.1 59.0 49.0 y 39.0 y One-hit 
PSNS CR-10 4 82.7 20.0 Yes 10.0 N 

•Apparent Failure. Statistical analyses have not yet been conducted for all samples. 

Note: Bold values exceed 30% mortality in test sediments over the corresponding reference sediment (one-hit) . 
CR-23W, CR-10, and CR-24 are reference sediments. 



Appendix 3b. Sediment Larval Test Results for the PSNS Sediment Characterization 

Percent over Control or Reference Test Sediment NCMA 
Control Met Performance Test NCMA minus Sign. Dlff. Apparent 

Project Sample# Batch % Fines CMA (%) (NCMA ('t.)J Criteria >20% Reference NCMA (•/,) from Reference Failu re• 

PSNS Conlrol 22.2 Yes 
PSNS 01 23.8 50.7 y 36.9 y One-hit 
PSNS 02 27.7 30.7 y 16.9 y Two-hil 

PSNS S52 26.1 51.7 y 37.9 y One-hit 

PSNS 553 30.7 33.0 ·y 19.2 y Two-hit 

PSNS CR-23W 27.0 13.8 Yes N 

PSNS S51 44.6 46.6 y 29.2 y Two-hit 

PSNS 556 59.1 28.6 y 11.2 y Two-hit 
PSNS CR-24 58.2 17 4 Yes N 

PSNS 03 78 7 43.5 y 25.9 y Two-hit 

PSNS 51 90 9 37.5 y 19.9 y Two-hit 

PSNS S2 92.6 30.4 y 12.6 y Two-hil 

PSNS S3 90.3 31 .3 y 13 7 y Two-hit 

PSNS S4 89.1 35.3 y 17.7 y Two-hil 

PSNS S5 86.7 33.0 y 15.4 y Two-hit 

PSNS S6 88.7 30.8 y 13.2 y Two-hil 

PSNS 57 89.6 28.7 y 11 1 y Two-hil 

PSNS S8 91.2 32.7 y 15.1 y Two-hit 

PSNS 59 83.4 27.7 y 10.1 y Two-hil 

PSNS S10 86.2 28.2 y 10.6 y Two-hit 

PSNS $11 85.2 30.9 y 13.3 y Two-hit 

PSNS 512 91.8 28.2 y 10.6 y Two-hi! 

PSNS S15 93.7 37.7 y 20.1 y Two-hil 

PSNS 554 78.2 32.0 y 14.4 y Two-hil 

PSNS S55 85.0 44.5 y 26.9 y Two-hit 

PSNS CR-10 62.7 17.6 Yes N 

• Apparent Failure. Statistics were conducted on preliminary dala. 

NCMA: Normalized combined mortalitylabnormahly (normaliZed lo the control). Nole lhe column headed percent aver the control is the same as NCMA. 

Note: Values in bold are lhose in which the lest sediment had >30% normalized combined mortalily/aboormalily over the reference sediment (one-hit failure). 



Appendix 3b. Sed iment Larval Test Results for the PSNS Sediment Cha1'11Cterization 

Percent over Control or Reference Test Sediment NCMA 
Control Met Performance TestNCMA minu& Sign.Oiff. Apparent 

Project Sample# Batch •1. Fines CMA(%) [NCMA {'lo)] Criteria >20~. Reference NCMA ('t.) from Reference Failure• 

PSNS Control 2 5.3 Yes 
PSNS 559 2 25.6 37.0 y 19.8 y Two-hil 
PSNS CR-23W 2 27.0 17.2 Yes 

PSNS S60 2 53.1 20.8 y 12.0 y Two-hit 
PSNS CR-24 2 58.2 8.8 Yes 

PSNS S13 2 93.2 14.9 N 2.7 
PSNS S14 2 91 .2 17.2 N 5.0 
PSNS S16 2 91 .8 17.9 N 5.7 
PSNS S17 2 89.6 20.1 y 7.9 N 
PSNS S18 2 89.9 16.6 N 4.4 
PSNS S19 2 90.4 22.5 y 10.3 y Two-hi\ 
PSNS S20 2 84.0 20.1 y 7.9 y Two-hit'' 
PSNS S21 2 90.2 16.7 N 4.5 
PSNS S22 2 90.3 30.2 y 18.0 y Two-hit 
PSNS S23 2 89 .5 21 .5 y 9.3 y Two-hit 
PSNS 524 2 92.8 17.9 N 5.7 Pass 
PSNS S25 2 91 .5 6.7 N -5.5 Pass 
PSNS 526 2 93.3 21.4 y 9.2 y Two-hit 
PSNS S27 2 91 .3 10.7 N -1 .5 Pass 
PSNS S28 2 90.7 16.3 N 4.1 Pass 
PSNS S29 2 93.9 18.8 N 6.6 Pass 
PSNS S30 2 91.5 32.2 y 20.0 y Two-hit 
PSNS S32 2 91.1 16.6 N 4.4 Pass 
PSNS S33 2 95.6 31 .2 y 19.0 y Two-hit 

PSNS S61 2 78.5 15.0 N 2.8 Pass 
PSNS CR-10 2 82 7 12.2 Yes 

• Apparent Failure. S tatistics were conducted on preliminary data. 

•• For sample S20, ii is likely that the agencies will nol consider the resull as a failure, because the percent over the control is only 0.1 % over the criteria ol less than or equal to 20% over 
the control. 

NCMA: NormaliZed combined monalityfabnormalily (normalized to the control ~ Note the column headed percent over the contro4 is the same as NCMA 

Note: Values in bold are those in which the test sediment had >30% normalized oombined mortality/abnormality over the reference sediment (one-h~ failure). 



Appendix 3b. Sediment Larval Test Results for the PSNS Sediment Characterization 

Percent over Control or Reference Test Sediment NCMA 
Control Met Perfonnance TestNCMA minus Sign. Diff. Apparent 

Project Sample # Batch 'A Fines CMA (%) (NCMA (%)) Criteria >20Yo Reference NCMA (%) from Reference Failure' 

PSNS Control 3 19.1 Yes 
PSNS 04 3 19.9 31 .1 y 16.6 y Two-hit 
PSNS 08 3 37.6 34.7 y 20.2 y Two-hit 
PSNS S57 3 25.2 31 .6 y 17.1 y Two-hit 
PSNS CR-23W 3 27.0 14.5 Yes N 

PSNS S77 3 53.0 52.8 y 37.9 y One-hit 
PSNS CR-24 3 58.2 14.9 Yes N 

PSNS 05 3 86.7 38.1 y 22.9 y Two-hit 
PSNS S31 3 89.4 23.8 y 8.6 y Two-hit 
PSNS S34 3 92.1 29.4 y 14.2 y Two-hit 
PSNS $35 3 92.5 31 .2 y 16.0 y Two-hit 
PSNS S36 3 94.6 27.6 y 12.4 y Two-hit 
PSNS S37 3 88.8 32.3 y 17.1 y Two-hit 

PSNS S39 3 90.9 27.4 y 12.2 y Two-hit 
PSNS $42 3 89.9 33.1 y 17.9 y Two-hit 
PSNS $43 3 91.6 30.1 y 14.9 y Two-hit 
PSNS S44 3 92.9 32.8 y 17.6 y Two-hit 
PSNS $48 3 92.4 28.7 y 13.5 y Two-hit 

PSNS S62 3 82.2 40.2 y 25.0 y Two-hit 
PSNS S63 3 86.0 40.5 y 25.3 y Two-hit 

PSNS $64 3 88.3 39.7 y 24.5 y Two-hit 

PSNS 565 3 85.3 27.8 y 12.6 y Two-hil 

PSNS S66 3 86.2 36.5 y 21 .3 y Two-hit 

PSNS S78 3 80.0 54.8 y 39.6 y One-hit 

PSNS 580 3 80.8 22.8 y 7.6 y Two-hit 

PSNS CR·10 3 82.7 15.2 Yes N 

• Apparent FaillKe. Statistics were conducted on preliminary data. 

NCMA: Normalized combined mortality/abnormality (normalized lo the control). Note the column headed percent over the control ls the same as NCMA. 

NOie: Values in bold are those in which the test sediment had >30% normalized combined mortality/abnormality over the reference sediment (one-hit railure). 



Appendix 3b. Sediment Larval Test Results for the PSNS Sediment Characterization 

Percent over Control or Reference Test Sediment NCMA 
Control Met Perfonnance TnstNCMA minus Sign. Diff. Apparent 

Project Sample# Batch ¥0 Fines CMA(%) [NCMA('lo)) Criteria >20¥. Reference NCMA (%) from Reference Failure' 

PSNS Control 4 10.4 Yes 
PSNS D6 4 9.8 345 y 25.6 y Two-hit 
PSNS $67 4 39.5 31.3 y 22.4 y Two-hit 
PSNS CR-23W 4 27.0 8.9 Yes N 

P5N5 568 4 59.6 28.1 y 12.4 y Two-hit 
P5N5 569 4 50.5 41 .1 y 25.4 y Two-hit 
PSNS 571 4 65.8 34.4 y 18.7 y Two-hit 
P5NS 572 4 . 52.8 27.3 y 11 .6 y Two-hit 
P5N5 CR·24 4 58.2 15.7 Yes N 

P5NS $38 4 93.3 42.6 y 17.3 y Two-hit 
PSNS 540 4 92.5 43.5 y 18.2 y Two-hit 
PSNS $41 4 90.7 43.9 y 18.6 y Two-hit 
PSNS 545 4 92.4 31.1 y 5.8 N Pass 
PSNS $46 4 92.2 35.2 y 9.9 y Two-hit 
PSNS $47 4 93.3 24.1 y -1 .2 N Pass 
PSNS $49 4 91.6 29.0 y 3.7 N Pass 
P5N5 550 4 89.7 28.9 y 3.6 N Pass 
P5NS $58 4 88.2 35.0 y 9.7 N Pass 
PSNS 570 4 83.2 23.9 y -1.4 N Pass 
P5N5 573 4 79.1 27.2 y 1.9 N Pass 
PSNS CR-10 4 82.7 25.3 Yes y 

• Apparent Failure. Statistics were conducted on preliminaoy data, and statistics for Batch 4 have nol yet been conducted. 

NCMA: Normalized combined moitatity/abnormality (normalized to the control~ Note the column headed percent aver the control is the same as NCMA 

Note: Values in bold are those in which the test sediment had >30% normalized combined mortality/abnormality aver the reference sediment (one-hit failure). 



Appendix 3c. 20.0ay NunthH Tnt Rnults for the PSNS Sediment Characterization 

Percent of 
Control or Reference Tut or Reference Test Growth Rate Percent of 

Mortality Growth Rate Met Performance Growth Rate (GR) <80% or >120% over Test Growth Rate of Sign. Dlff. Appuent 
Project Sample# Batch %Fines % (indiv/mg/dey) Criteria of Control GR Control Growth Rate Reference Growth Rate from Reference Failure• 

PSN5 Conlrol 00 0.97 Yes 

PSN5 01 238 4 0 083 856 N 95.4 Pass 
PSN5 02 27 7 40 1 12 115.5 N 128.7 Pass 
P5N5 552 261 00 093 959 N 106.9 Pass 

PSN5 553 307 00 0.82 84 5 N 94.3 Pass 
P5N5 CR-23W 27.0 00 0.87 Yes 897 N 100.0 

PSNS 551 446 0.0 0.73 753 y 88.0 Pan 
PSN5 556 591 0.0 0.93 95.9 N 112.0 Pai;s 

PSN5 CR-24 58.2 00 0.83 Yes 85.6 N 100.0 

PSNS 03 78.7 0.0 0.70 72 2 y 83.3 Pass 
P5N5 S1 90.9 0.0 0.77 79.4 y 91.7 Pus 
PSNS S2 92.6 0.0 0.88 90.7 N 104.8 Pass 

PSNS S3 90.3 00 0.76 784 y 90.5 Pan 

P5NS S4 89 I 4.0 0.82 84 5 N 97.6 Pus 

P5N5 S5 86.7 0.0 0.81 83.5 N 96.4 Pass 

PSNS SS 88 7 0.0 0.85 87.6 N 101.2 Pass 

PSNS S7 89.6 00 0.75 77.3 y 69.3 Pai;s 

PSN5 S8 91.2 80 0.66 68.0 y 786 Pass 

PSN5 SS 63.4 00 0.89 91.8 N 1060 Pass 

PSN5 510 662 0.0 0.88 90.7 N 104.8 Pass 

PSNS S11 85 2 4.0 0.98 1010 N 116.7 Pass 

PSN5 $12 91.6 0.0 073 753 y 86.9 Pass 

PSNS S1S 937 4 0 0.91 938 N 108.3 Pass 

P5NS $54 78.2 0.0 0.83 656 N 98.6 Pass 

PSN5 SSS 8S.O 00 0.81 83.5 N 96.4 Pass 

PSNS CR-10 827 80 0.84 Yes 866 N 100.0 

• Apparent Faotum. There were no apparent one·h11 (test sedimenl < 50% of reference) Ol'lwo-hot (test sediment <70% of reference) fa~ures for this batch of samples. 



Appendix 3c. 20·0ay NHnthH Tut Results for the PSNS Sediment Cha111cterization 

Percent of 
Control or Reference Test or Reference Test Growth Rate Percent of 

Mortality Growth Rate Met Performance Growth Rate (GR) <80% or >120% over Tut Growth Rate of Sign. Oltf. Apparent 
Project Sample# Batch % Fines % (1rtdiv/mg/day) Criteria of Control GR Control Growth Rate Reference Growth Rate from Reference Failure• 

PSN5 Control 2 0.0 0.92 Yes 
PSN5 559 2 25.6 00 1.03 112.0 N 121.2 Pass 
PSN5 CR·23W 2 27.0 00 0.85 Yes 924 N 

P5N5 560 2 53.1 00 0.83 90.2 N 93.3 Pass 
P5N5 CR·24 2 58 2 00 0.89 Yes 96 7 N 

PSNS 513 2 932 8.0 0.71 77.2 y 92.2 Pass 
PSNS S14 2 91 2 0.0 0.66 71.7 y 85.7 Pass 
PSNS S16 2 91.8 0.0 0.76 82.6 N 98.7 Pass 
PSNS S17 2 696 0.0 0.76 82.6 N 98.7 Pass 
PSNS S18 2 89.9 0.0 0.49 53.3 y 63.6 y Two-hit 
P5 NS S19 2 90.4 0.0 0.85 92.4 N 110.4 Pan 
P5 NS 520 2 84.0 00 0.83 90.2 N 107.8 Pass 
PSNS 521 2 90.2 0.0 064 69.6 y 83.1 Pass 
P5N5 S22 2 90.3 0.0 0.78 84.8 N 101.3 Pa.ss 
P5NS 523 2 89.5 00 0.60 65.2 y 77.9 Pass 
P5NS 524 2 92.8 4.0 0.83 90.2 N 107.8 Pass 
PSNS 525 2 91 5 0.0 0.72 783 y 93.5 Pass 
P5N5 S26 2 933 00 070 76 1 y 90.9 Pass 

PSNS S27 2 91.3 00 0.67 728 y 870 Pan 
PSNS 528 2 90.7 4.0 0.82 691 N 106.5 Pass 

PSN5 S29 2 939 0.0 0.71 77.2 y 922 Pass 

PSNS S30 2 91.5 4.0 0.94 102.2 N 122.1 Pass 

PSNS S32 2 91.1 4.0 0.70 761 y 90.9 Pass 

PSNS S33 2 956 0.0 0 55 59.8 y 71 4 Pass 

PSN5 861 2 785 0.0 0.83 90.2 N 107.8 Pa.SS 

PSNS CR-10 2 827 8.0 o.n Yes 83.7 N 

• Apparent F a1lure. There were no apparent one-1111 (lest sediment< 50~ ol reference) lailures for this batch of Amples 



Appendix 3c. 20·Day Neanthes Test Results for the PSNS Sediment Characterization 

Percent of 
Control or Reference Test or Reference Test Growth Rate Percent of 

Mortality Growth Rate Met Performance Growth Rate (GR) <80% or >120% over Test Growth Rate of Sign. Olff. Apparent 
Project Sample# Batch %Fines % (lndlv/mg/day) Criteria of Control GR Control Growth Rate Reference Growth Rate from Reference Failure• 

PSNS Control 3 0.0 1.02 Yes 

PSNS D4 3 19.9 0.0 1.11 108.8 N 91.0 Pass 
PSNS D8 3 37.6 0 .0 1.06 103.9 N 86.9 Pass 
PSNS S57 3 25.2 00 1.05 102.9 N 86.1 Pass 
PSNS CR-23W 3 27.0 0.0 1.22 Yes 119.6 N 

PSNS S77 3 53.0 0 .0 0.75 73.5 y 62.0 y Two-hit 
PSNS CR-24 3 582 0.0 1.21 Yes 118.6 N 

PSNS DS 3 86.7 0.0 0.78 76.5 y 65.0 y Two-hit 
PSNS S31 3 89.4 8.0 0.89 87.3 N 74.2 Pass 
PSNS $34 3 92.1 4.0 0.83 81.4 N 69.2 y Two-hit 
PSNS $35 3 92.5 0.0 0,98 96.1 N 81 .7 Pass 

PSNS S36 3 94.6 0.0 0.80 78.4 y 66.7 y Two-hit 

PSNS S37 3 88.8 0 .0 1.07 104.9 N 89.2 Pass 

PSNS S39 3 90.9 0.0 1.01 99.0 N 84.2 Pass 

PSNS S42 3 89.9 0.0 0 .82 80.4 N 68.3 y Two-hit 
PSNS $43 3 91.6 0.0 1.10 107.8 N 91.7 Pass 

PSNS S44 3 92.9 4 .0 0.89 87.3 N 74.2 Pass 

PSNS $48 3 92.4 0.0 0.88 86.3 N 73.3 Pass 

PSNS 562 3 82.2 0.0 1.05 102.9 N 87.5 Pass 

PSNS S63 3 86.0 a.a 0.88 863 N 73.3 Pass 
PSNS S64 3 88.3 0.0 1.12 109.8 N 93.3 Pass 

PSNS $65 3 85.3 0.0 0.77 75.5 y 64.2 y Two-hit 

PSNS $66 3 86.2 4.0 1.06 103.9 N 88.3 Pass 

PSNS S78 3 80.0 0.0 0.95 93.1 N 79.2 Pass 

PSNS $80 3 80.8 0.0 0.89 87.3 N 74.2 Pass 

PSNS CR·10 3 82.7 0.0 1.20 Yes 117.6 N 

• Apparent Failure. There were no apparent one-hit (test sediment < 50% or reference) failures for this batch of samples. 



Appendix le. 20-0ay NHnthu Tut Ruults for th• PSNS Sediment Charaetertutlon 

Percent of 
Control or Reference Test or Reference Test Growth Rate Percent of 

Mortality Growth Rate Met Performance Growth Rate (OR) <80% or >120% over Tut Growth Rate of Sign. Olff. Ap~rent 

Project Sample# Batch %Fines % (indiv/mglday) Criteria of Control OR Control Growth Rate Reference Growth Rate from Reference Fallure" 

PSNS Conlrol 4 0.0 0.85 Yes 100.0 N 

PSNS 06 4 98 0.0 0.95 111 8 N 913 Pass 
PSNS S67 4 39.5 0.0 0.86 1012 N 82.7 Pass 
PSNS CR·23W 4 27.0 4.0 1 04 Yes 1224 y 100.0 

PSNS S68 4 59.6 40 0.85 1000 N 95 5 Pass 
PSNS S69 4 50.5 4.0 0.73 85.9 N 82.0 Pass 
PSNS $71 4 65.8 4.0 0,64 75.3 y 71.9 Pass 
PSNS S72 4 52.6 0.0 0.71 63 5 N 796 Pass 
PSNS CR-24 4 56.2 4.0 0.89 Yes 104.7 N 

PSNS S38 4 93.3 0.0 0.87 102.4 N 113.0 Pass 

PSNS $40 4 92.5 00 0.83 97.6 N 107.8 Pass 
PSNS S41 4 907 4.0 0.75 88.2 N 97.4 Pass 
PSNS S45 4 924 0.0 0.74 871 N 96.1 Pass 

PSNS 546 4 92.2 0.0 0.67 102 4 N 113.0 Pass 
PSNS 547 4 933 00 0.61 71.8 y 79.2 Pass 

PSNS S49 4 916 0.0 078 91.6 N 101 3 Pass 

PSNS S50 4 69 7 0.0 0.73 859 N 94.8 Pass 

PSNS $58 4 88.2 0.0 0.65 76 5 y 84.4 Pass 

PSNS 570 4 832 0.0 0.83 97.6 N 107.8 Pass 

PSNS $73 4 791 0.0 0.83 976 N 107.8 Pass 

PSNS CR-10 4 827 0.0 077 Yes 90.6 N 

• Apparent F allure There were no appat8nt one-hit (lesl sediment< 50% ol relerenc:e) or1wo-h1t (1esl secl1men1 <70% of reference) lailures for lhis balch of samples. 



DEPARTMENT OF THE ARMY 
SEATTLE DISTRICT. CORPS OF ENGIN EERS 

P.O. BOX 3755 

SEATTLE, WASH INGTON 98124·2255 

August 16, 1999 

Operations Division I Technical Support Branch 
Dredged Material Management Office 

Peter Havens 
U.S. Navy EF A Northwest 
19917 7th Avenue NE 
Poulsbo, WA 98370 

Dear Mr. Havens: 

Reference: 1998-01967 
US Naval Shipyard, Bremerton 

This letter provides the consensus decision by the DMMP agencies for retesting by the U. S. 
Navy for the Puget Sound Naval Shipyard (PSNS) dredging characterization that was prompted 
by equivocal amphipod bioassay testing results. The DMMP agency representatives (Erika 
Hoffman, Tom Gries, Ted Benson, and undersigned) and Marian Abbett discussed and agreed 
during a 9 August conference call that the fo llowing retesting of PSNS sediments should be 
conducted. 

In the first round of testing, numerous DMMUs were observed to have single or double hit 
toxicity responses based on results of testing using the amphipod Eohaustorius estuarius. 
Correlation analysis conducted to evaluate physical and biological effects data from this project 
provides evidence that high clay content may have a negative effect on survival in this amphipod 
species. There did not, however, appear to be toxicity associated with clay content in the Carr 
reference samples (up to 12.3% clay), all of which passed performance standards for amphipod 
survival. Therefore, we believe that all DMMUs that failed due to amphipod hits and with clay 
contents greater than 15% should be retested using an amphipod species (Ampelisca abdita) that 
is known to be less sensitive to high clay contents. DMMUs with clay content less than 15% (or 
failing due to other biological responses or chemistry exceedances) will not be retested-and the 
initial Eohaustorius estuarius testing result will be used for the DMMP suitability determination. 
Applying the above guidelines, retesting of 60 of the 83 dredged material management units 
(DMMU) is authorized to reassess the amphipod bioassay toxicity. The following DMMUs are 
authorized for retesting using Ampelisca abdita (Sl, S2, S3, S4, S5, S6, S7, S8, S9, SlO, Sl 1, 
S12,Sl3,S14,S15,Sl6,Sl7,Sl8,Sl9,S20,S21,S22,S23,S25,S26,S27,S28,S30,S31,S32, 
S33,S35,S37,S38, S39,S40, S41,S43,S44,S45,S46,S47,S48,S49,S54,S55,S56,SS8,S61 , 
862, S63, S64, S66, S68, S69, S70, 871, 873, S80, D3). 

1. A subset of the above samples (SI, S22, S23, S26, S48, S56, S62, S71, S73, D3) for which 
chemical analysis showed no SL or ML exceedances will also be rerun using the 
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Eohaustorius estuarius bioassay to reconfirm the clay sensitivity noted during the initial 
testing. The selected stations all exhibited elevated amphipod mortalities ( 41 - 66%) across a 
clay content range of 17.4% to 42.3% to capture a representative cross section of the tested 
sediments. During this retest care should be taken to replicate as much as practicable the 
testing protocols followed during the initial testing rounds, particularly organism holding 
times and acclimation rates. 

2. Subsamples from each retested DMMU will also be collected in order to recharacterize 
sediment chemistry and conventional parameters. Conventional parameters will be 
reanalyzed for all 60 retested samples. Full sediment chemical analysis should be performed 
on each of the ten DMMUs selected for Eohaustorius retesting. Sediment samples will be 
archived for the remaining 50 DMMUs pending the bioassay retesting outcomes. After 
reviewing all the retesting data (e.g., bioassay retesting data for both amphipod species, 
sediment conventional and selected chemistry recharacterization data) the DMMP agencies 
will determine whether or not chemical analysis of the remaining 50 archived samples will be 
required. 

As the Navy requested, an interim suitability determination will be drafted reflecting the initial 
testing results for those DMMUs clearly passing and failing DMMP open-water disposal 
guidelines, including those DMMUs for which amphipod retesting is proposed. This will enable 
the regulatory processing of the Section 10/404 permit to continue while retesting is undertaken 
and completed by the Navy. After the DMMP agencies evaluate the retesting data, a 
supplemental suitability determination will be prepared reflecting the final DMMP testing 
outcomes for the 60 retested DMMUs. 

Please call me at (206)764-3768 if you have any questions regarding the DMMP agencies 
recommendations regarding the retesting option available to the U. S. Navy outlined in this letter. 

Enclosure: 
Copies Furnished: 
Jack Gossett, Regulatory Branch 
Marian Abbett; Ecology 
Tom Gries, Ecology 
Rick Vining, Ecology 
Nancy Hamey, EPA 
Erika Hoffman, EPA 
Ted Benson, DNR 
DMMOFile 

Sincerely, 

pJ12~0(_ 
David R. Kendall, Ph.D 
Chief, Dredged Material Management Office 
Dredged Material Management Program 
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DEPARTMENT OF THE ARMY 
SEATTLE DISTRICT. CORPS OF ENG IN EERS 

P.O. BOX 3755 

SEATTLE, WASHINGTON 98124-2255 

September 1, 1999 

Operations Division I Technical Support Branch 
Dredged Material Management Office 

Neil Bass 
U.S. Navy EFA Northwest 
19917 7th Avenue NE 
Poulsbo, WA 98370 

Dear Mr. Bass: 

Reference: 1998-01967 
US Naval Shipyard, Bremerton 

This letter provides the DNfMP agencies consensus decision on the retesting issue raised 
by you in your e-mail memorandum (enclosure 1) on behalf of the U. S. Navy for the · 
Puget Sound Naval Shipyard (PSNS) dredging characterization that was prompted by 
equivocal amphipod bioassay testing results. The DMMP agency representatives (Erika 
Hoffinan, Tom Gries, Ted Benson, and undersigned) discussed and agreed during a 30 
August conference call to the following retesting decisions on PSNS sediments. 

1. Resampling and retesting of the two subsurface dredged material management units 
(DMMUs) D4 and D6 is authorized with the following conditions. 

a) Each subsample making up the initial composited DMMU will now be analyzed 
separately as uncomposited samples. That would result in six uncomposited DMMUs 
that were formerly composited into two DMMUs. 

b) The analyses will include complete sediment conventional and chemical 
recharacterization as previously accomplished during the initial characterization for 
04 and D6. To identify compounds that may be causing the observed toxicity, the 
DMMP agencies will also require additional testing. The analyses that will be 
required, and the samples on which the analyses will be conducted, will be 
detem1ined after further consultation with the Navy and regional analytical 
organochemists. The additional testing may include a complete atomic emission 
detector screening analysis, which may include using EPA method 8015C (by 
extraction) to identify and quantify the potential presence of higher carbon fuel oils, 
lubricating oils, motor oils, etc., not quantified with EPA method 8270 for semi
volatile aromatic hydrocarbons. This information will assist the DMMP agencies in 
understanding the potential presence of untested chemicals that might be contributing 
to the unexplained toxicity observed in most of the subsurface DMMUs, where clay 
effects were not an issue. 

c) Each of the six uncomposited DMMUs will also undergo routine bioassay testing 
(amphipod bioassay: Eohaustorius estuarius, 20-day Neanthes growth bioassay: 
Neanthes arenaceodenta, bivalve larval bioassay: J\{vtilus galloprovincialis). During 
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this retest care should be taken to replicate the testing protocols followed during the 
initial testing rounds as much as practicable, particularly organism holding times and 
acclimation rates. 

2. The DMMP agencies do not support the retesting of surface DMMUs S60 and S67 as 
part of the retesting effort. The agencies established a very reasonable retesting 
trigger of 15 % clay based in part on direct observations within the reference samples 
(up to 12.3 % clay) and discussions with several regional experts on Eohaustorius 
estuarius (Drs Ted Dewitt and James Meador), who indicated that they would only 
expect some toxicity to be expressed in this amphipod species at clay contents greater 
than 20-30%. A 20-30% clay "trigger" level would have resulted in fewer retests 
being conducted. Therefore, we believe the trigger was reasonable and there is no 
justification for retesting samples with clay contents less than 15 % such as DMMUs 
S60 and S67. Therefore, no retesting ofDMMUs S60 and S67 is authorized. 

Please call me at (206)764-3768 if you have any questions regarding the DMMP agencies 
recommendations regarding the retesting option for DML\1Us D4 and D6 as outlined in 
this letter. 

Sincerely, 

/1Jf?~J__ 
David R. Kendall, Ph.D 

Enclosure: 
Copies Furnished: 
Peter Havens, USN, EFA Northwest 
Jack Gossett, Regulatory Branch 
Marian Abbett, Ecology 
Tom Gries, Ecology 
Rick Vining, Ecology 
Nancy Hamey, EPA 
Erika Hoffman, EPA 
Ted Benson, DNR 
DMMOFile 

Chief, Dredged Material Management Office 
Dredged Material Management Program 



Kendall, David R NWS 

From: 
Sent: 
To: 
Cc: 
Subject: 

Bass, Neil A [BassNA@EFANW.NAVFAC.NAVY.MIL] 
Thursday, August 26, 1999 03:02 PM 
David Kendall (E-mail) 
Havens, Peter W; John Lunz (E-mail) 
Re-sample for PSNS ref:1998-01967 

Dr. Kendall, thanks for your candid phone advise this morning. As I 
explained, we are very pleased that the agencies understand our difficult 
circumstances and are working with us to reach our goals. I claim to have no 
particular sediment expertise and fully respect the DMMP agency decision 
making; however, upon further review of the data, I believe it would be 
worth our investment to gather some extra data during the re-sample for 
consideration by the DMMP agencies. If the agencies object, l will not 
provide additional data. 

l propose to include DMMUs D-4 & D-6 and S-60 & S-67 in the re-sample and 
analysis program. As you might understand, there is significant material 
volume in submerged DMMUs, D-4 and D-6, and if suitable would reduce the 
overall disposal costs by about $2M. These submerged DMMUs show no 
chemistry and a 2 hit Mytilus galloprovincialis. 

D-4 and Overlying DMMU Discussion: The overlying surface units are S-59, 60, 
61, & 62. S-59 passed, S-61 and S-62 are planned for re-testing. I propose 
to re-test S-60 as chemistry was clear except for 1.32 mercury, the 13.5% 
clay content is very near the selected 15% clay re-sample guideline, and a 2 
hit Mytilus galloprovincialis. I believe re-testing this group of surface 
and submerged DMMUs will provide for a wider composite view of this set of 
adjacent DMMUs. Because D-4 has a clay content of 5.4%, ! propose to 
re-test with Eohaustorius. if the collected sample has <15% clay. 

D-6 and Overlying DMMU Discussion: The overlying surface units are S-72, 73, 
& 67. S-72 has some chemistry present and a biological trigger. S-73 is 
planned for re-testing. I propose re-testing S-67 as chemistry was clear 
except for 0.837 mercury, a 2 hit Mytilus galloprovincialis, and the 14.7% 
clay content is very near the selected 15% clay re-sample guideline. D-6 
has a reported clay content of 0.1 % which appears to be extremely low in 
comparison to the overlying DMMUs (14.7% to 21 .9%) and other submerged 
DMMUs. DMMU 2 has the next least clay content at 4.8%. I am therefore lead 
to question the validity or representative value of the D-6 data. 

V/r, 
Neil Bass 
(360) 396-0902 
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Kendall, David R NWS 

From: 
Sent: 
To: 

Subj ect 

Hi Peter and John: 

Kendall, David R NWS 
Friday, October 15, 1999 03:33 PM 
'Benson, Ted'; 'Gries, Tom'; 'Gries, Tom (Hoffman, Erika)'; 'Vining, Rick'; 'Peter Havens'; 
'Lunz, John' 
Additional DMMP specificity on the PSNS retesting of the navigation dredging material 

The following guidance is provided to assist you in completing the retesting requirements to gather the information the DMMP 
agencies will need to complete our final suitability determination on the PSNS navigation dredged material. 

Special Chemistry Analyses: 
The following stations should be sampled for supplemental chemistry using methodologies described below (extracted from memo 
from Tom Gries to you on 14 October 1999), are as follows: The following pier surface DMMU stations should be analyzed for the 
supplemental chemistry: S56, S62, S71, S73, S70, S61. For the subsurface DMMUs D4 and D6, we would like to see one random 
DMMU from each of the three uncomposited DMMUs collected for reanalysis from both the D4 and D6 DMMU stations analyzed 
during the phase I testing. 

For the aforementioned DMMUs, the following two table top analyses should be conducted: 

A(l ). The Navy/SAIC should examine instrument records, e.g., chromatographs, from the previous PAH analyses of surface and 
subsurface PSNS samples for Tentatively Identified Compounds. This may reveal whether or not substantial amounts ofpetroleum
derived compounds/PAHs are present that the DMMP does not normally require reporting. We understand this analysis is currently 
underway. · 

A(2). The Navy/SAIC should also examine instrument records from the prior round ofTBT analyses to see if they provide evidence 
of slower eluting organotin compounds. Apparently, other rather toxic non-butyltin organotin compounds (e.g., cyclohexyl-, phenyl
) that are not routinely reported can be detected using the same butyltin protocols IF the elution is allowed to continue ... If the elution 
records do not contain the information on the potentially slower eluting organotin compounds, the organotin analysis should be 
repeated to look for these compounds in all t~e DMMUs. 

B. Jn addition to the standard suite ofDMMP chemicals, the aforementioned six suface DMMUs and two subsurface DMMUs will be 
tested for potential "unknown sources of toxicity". This will involve running a more sensitive screening method that will potentially 
detect and identify additional types of compounds not picked up in the typical DMMP analyses. Tilis analysis involves a scan using an 
atomic emission detector (AED), which is probably not commercially available in the region outside of the Manchester lab. 
Therefore, we recommend that the Navy consider contracting these analyses with the EPA/Ecology's Manchester Lab to conduct eight 
AED scans, looking for and identifying non target chemicals. The approximate cost of this analysis is $300 per sample. Bob Carrell 
(360/87 1-8804) is a point of contact at the Manchester Lab for information on this analysis. 

Tier IV analysis of S51. 

The DMMP agencies deliberated on this DMMU which passed the DMMP nondispsersive disposal interpretive guidelines, but 
exceeded the ML Rule with maximum level exceedances for DDT (748 ppb) and Pentachlorophenol (770 ppb) and bioaccumulation 
trigger (BT) exceedances for mercury (1.75 ppm), Silver (6.5 ppm), Pentachlorophenol (620 ppb), and DDT (748 ppb). The DMMP 
consensus is that to complete the suitability determination for this DMMU a 45 day bioaccumulation test for the four chemicals 
exceeding BTs should be completed using the protocol most recently utilized for the East Waterway Project (e.g., co-testing of 
Macoma nasuta and Nephtys caecoides in 8 gallon aquaria). 

Please contact me if you have any questions about our recommendations. 

David 

David R. Kendall, Ph.D. 
Seattle District, Corps of Engineers 
Phone: 206/764-3768 
Fax: 206/764-6602 
e-tnail: david.r.kendall@nws02.usace.ar tny.tnil 
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REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
SEATTLE DISTRICT, CORPS OF ENGINEERS 

P.O. BOX 3755 
SEATTLE, WASHINGTON 98124-3755 

January 13, 2000 

Operations Division I Technical Support Branch 
Dredged Material Management Office 

John Lunz 
SAIC 
18706 N. Creek Parkway 
Suite 110 
Bothell, WA 98011 

.::;-;~ :,........ 
Dea~,.M(. Lunz: 

Reference: 1998-01 967 
US Naval Shipyard, Bremerton 

This letter provides the requested Dredged Material Management Program (DMMP) response to 
the two "Special Chemistry" issues raised in your January 5, 2000 letter. 

1. " ... what is not clear is where the AED work is going, or how information from the AED 
analysis will be used to influence a suitability decision." 

Both the DMMP agencies and the Navy have been investigating the possible sources of the 
unexpected toxicity observed in Round 1 Eohaustorius tests of the PSNS dredging project. 
Possible sources of toxicity we have discussed include the method of acclimating the test 
organisms to salinity, effects of clay particles in test chambers, exposure to unmeasured 
toxic compounds, etc. Potential exposure to unmeasured compounds is being investigated 
following the approach depicted in the draft flow diagram titled "Source of Observed 
Toxicity" previously sent to the Navy (enclosure 1). This approach includes conducting 
AED analyses on a subset of sediments that otherwise showed few or no SL exceedences in 
order to determine if organic compounds were present in samples with hits from the first 
round of bioassay testing. In addition to the chemical retest results, the DMMP ag~ncies will 
also carefully review the data from the amphipod retesting (paying particular attention to 
any correlations between mortality and percent clay), as well as information from any 
special studies. The agencies will use a "weight of evidence approach" to reach a consensus 
technical determination on the suitability of the dredged material being retested. 

2. " ... that the Navy requests formal direction from the DMMP regarding the need to conduct 
this analysis1

". 

The DMMP agencies strongly recommend that the Navy conduct NWTPH-D analyses on 
the limited number of samples previously identified in order to assess the presence of fuel
derived petroleum hydrocarbon compounds not measured by standard PAH analyses. The 
Navy was given verbal permission to proceed with these analyses, without having to await 
AED results, at the December 9, 1999 DMMP meeting. We also encourage the Navy to 

1 NWT PH-D analysis 

Ap~(x .2.e. 
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conduct additional organotin analyses, looking for the presence of methyltin, phenyltin, etc. 
especially if this can be done using the standard tributyltin protocol with newly purchased 
internal standards to help identify these compounds. We would not support conducting 
additional organotin analyses if they prove to be substantially more complex. Any TPH and 
organotin results will be combined with other lines of evidence to make the suitability 
determination, as described above. 

Please call me at 206-764-3768 if you have any questions about our response to your questions. 

Sincerely, 

~ f ¥ ) ; "l'f' f/~-. ) I~ . c _ ' "'L· 

d R. Kendall, Ph.D. 
Chief, Dredged Material Management Office 

Copies Furnished: 
Peter Havens, U.S. Navy EFA Northwest 
Erika Hoffman, EPA 
Tom Greis, Ecology 
Rick Vining, Ecology 
Ted Benson, DNR 
DMMOFILE 
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» .7 ... 1 )0.1 .... .... ,, .. JU ., .. U1.l S$.I 35.1 
83.5 82.7 85.6 90.8 83.3 85.1 M,1 ,,, •••• 81.1 tl.7 

1- ··- 1:i:oi\ 1 -~ ·- ,_ . ,_ 
1·""' 1-Hll\ ..... 

NH NH ... NH NH NH NH NH NH NH NH 

"" 2-1-1 "" 2-H 2-H 2-H "" 2-H NH NH 2·H 
NH NH NH NH NH NH NH NH NH NH NH - - .... .... - - .... - - - -

- - - - - - - .... - - .... 
• .100 4- .. ,. 3.960 4.oJO 4.000 4080 '""' ..... 4.o20 4,0JCI 

•• .. ., .. .. $10 1 11 S12 S13 0 14 ... 
• .100 I . .... 1 UHi usol •.HO I ••I •no I mol U!ol •ml mo! 

• .100 I 4,0tO I U SO I 1,950 I 4,030 I 4.o&o I 4,oeo I 3.e10 I 3.Mo I 4.020 I 4.o3o I 



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA. 
DMMPF IE I t' S 1na va ua ion ummarv 

CHfMICAL--c 
L-, __ 
·--1--10n•-.ri. -p .......... ---,_ 
.~. 

Clv•> .. no 
~-'t.2'k--

TOlllHP»it 
1,2 "'Ti'lcNotobinnM 
Ho--IHCe 
a.112 .... -~ne111t 

2-Metl'Nlnht nol 
2,4-0fmtlmnnn11nol 
Ptnltchaoro 
8MtO\C Ad d 

I KMnln lkOhOI 

HelCIC:hlorob!Alilt nt 
~NMrts...-mh'lt 

"1ph• Chlordlne 
0$eld!M 
To411f 00T 
T .. 9I PC81 
r .. .i Pees rroc- nol'ff\llllQd) 

ToUll PhO tc ..... ,_ 
• 

Tollll S-olft 
TottlV....S ... 
T.c•~cnon 

Tollll~ 

Tolll-c;,.,..--
Sa'MI (~ ... --
·-~-fNc.--111+~ 

-r~llllllld\: 

E~•.....,.NU~ .......... : 
•Mc 

~....::so ,..,.NII: 
81o11swPn:IA't1;: 
BTIPCH ded! 
81o•cf;Uftdllltonc~d: 

BIOac.cumultOon PHtAJll: 
ML~nct~ 

PSDDA0.1-lon: 
OMMUVolulllll! 
OMMUIO: 

""""' Eoh1ut1or1ut retest 
AmpliJ>od (Ampell1e1) rttnt 
Bloaccumulatlon IHtirlg roq, 

...... II. 

11 
~ HO -· •&O -· ... , 

I .I -· ... 
~ O.tS. 

&00 

"° - uoo 
HO 

t,700 - uoo 
l.300 
1~00 - 600 ·- u.,ooo 

3 
~ 22 

U DO 
&3 

m 2t ... 
-·· l&O -·· 67 

29 .... 21 .... 10 
10 -·· ... 

130 

-~ 

"' "' "' -· 
"' "' "' .,. 
"' 

"' 

Note: 1-ighllliltfd rt"*1 (lntlll and ratutod DMMUt) 

8T 

"°'·' 
... 
"I 

016 

..... 

Ill 
13170 

... 
212 
!30 
37 
37 
&O 

31 

with el•v CO!'lttnt• • 15%, not lnoludld In dtoh1ion 1111tr1x ft>t 111111 SOM, 
Se• ... , SOM '°' ••11l111111lon 

lnMlolTHl(I) 

an.y Hlgh1'11tited orH dtooto• retHted p""'"'etars (ft) 

S l6 Sl7 S18 

llri: H H H ... Con<. VO c .... VO Cone. VO 

700 , .... 
1.200 

2.3 ·-... 
),100 

-
2,000 ...... 

21,000 
13,000 
30000 
H.DOO 
I 100 

21 000 ..... 
lt,000 

" 230 -
11 

210 
HD 
160 
810 
270 
130 

69 
3.100 

38.0 39.2 39.7 

H u 7.1 
2.4 2.1 2.> .... ,._., .... 
u 130 l2 

0.5 0.5 I.I 
77 u ... .... 53.t 63.7 .... ... , U.t 

91,1 to.O 09.S 

1 ~ 

.. _ 
HH ... HH 
HH HH HH 
HH HH ,.., .... .... .... 
,_ ,_ .... 

3,970 3,SSO ..... 
Sil SH S18 

S19 SlO .,, 
H H H 

c- VO "-· VO c-

39.0 31.7 31.2 ., u "' 2.3 u Z.1 .... 21.0 n.o 
10 u " 100 

0.6 n I.I 
IH u u 
48.1 547 480 
)1,f •u .... .... •o.& .... 

1"1111 ,_ ,_ 
HH HH "" .... .... HH 

HH HH HH .... ~ .... 

.... .... -3970 40JO 4 000 
S IS 120 .,, 
U?ol 4ij0 I u00 I 
3970 4030 • 000 

S22 S22-R S23 S2J-R SN S1& SM ~ 511 rn .,, 
H H H H H H H H H H 

VO "'''" VO Cone. VO Con<. VO c.nc. VO c-. VO c-. VO c.nc. VO Con<. VO c.nc \IO c.nc. VO c-. VO 

G.$'1 0..0 

Oii 

37 UD 2t u 

$7 IJO 

71 LIO 6, u 
46 LIO •• u 
$7 uo 2t u 

31.1 .... 37.1 36.0 >U H _,6 SJ,2 31.1 JU JU 37. 1 

"' u 7.1 u ... u u 1.0 1,7 7,J 6.7 
) ,2 2.6 2.8 2.3 2.6 ZA ,,. 2.l 2A 2.3 2.5 

&1.0 360 65,0 SU 52.0 .... 64,0 "" S&.O 54.0 57.0 
21 u 120 26 u 71 29 u 74 17 16 120 ... 78 

0.1 u 06 OI O.J 
I . I 8.1 10.5 t0.7 1.1 t.1 .. "' .. ... u 

48.0 SU '9.1 SU 55.1 "' 51.1 '7.1 u.o $2.1 .... 
•u .... .... .... SJ.7 .... '1.t .... "-' .... S7 . .J .... ... 89.li 89.li .... 8U .... 11.7 n.o .. .. .... 
82.7 1"1 82.7 78.l 82.7 t2 .. 7 181 18.7 18.1 82.7 ·- 1-· 1~ 

·~ '"'"" ~ ~ 1~, ..... ~ ~ 

HH HH HH HH HH HH 
z ... .... HH HH .... HH HH HH .... HH HH HH HH HH HH HH 

~ - - .... ~ ... - -... .. 
- .... - ,.. .. - - - , ... 
1"80 ·- 3.920 3.,HO JHO J,990 3,990 4.010 

122 S22-ft S23 $2).R S2• S2$ 121 821-R 127 S28 om 

~ D;!!!] DmJ •m I c::Ui!J !,'"I •.!!! I Ofil] .. es .. 
990 3,980 HID 39'0 3960 3.990 

3 960 



Appendix 3 . U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA. 
OM F' I MP inal Eva uat1on Summarv 

Ct-ta.11CAL 
ArltnlC 
c~ 

L .. d 
Mtfcurv 
SllYw 
Zln• 
Trlb·- Ion toortwwlM\ 
A.teMatlltMM 
Fluor ... 
Pht nlf'llhrtM 
Mltnc:•n• 
F~lllthtnt 

~ 

Btnzo ... 
Ctwvt•ne 
lnd•nort.2.3-c,""""'"'•n• 
To111HPAHs 
1 2,4--Tl'kNotOberant 
HtlCKIQfobtl'IZtM IHCB"I 
81111.-llMM .. ,... 
2·~1Mllh9n01 
2.4-0llMI ... _ 

P•-
811110kA.dd 
KM'nU!tkotlol 
Hf:xact*lrobut1dltM 
N-Nllro1o~•m1nt 

llph•Chlorcll,,. 

'*-TotllOOT 
Tot1IPCS1 
Tot•I PCBr CTOC· notmllilltd) 

Totlf Ph()SDt1at1 comnOIMS 
Trlut~ DhOJPNlt 

Tol•I SoUdt 
Tot•I V«Hll!He Soldt 
Total Oratnlc Carbon 
Tot•I AtnMofU 
Tot• I SUll\dtl 
Gf...,.l ,_•nt) 
Sand(per~1 

stl(percenl) 
CJavl•trHnft 
Fln•• fMtctnt d: + clf'fl 

I pnir.rrN Mfr.net lftlllleh: 
~lil•lfuarluj hll! 
A-lllr• #dlt9 hits: 
MvHN1 a.1roamvfncltl//1 his: 
NHfrlhH~• NJ: 
Bio•"., P•u6all: 
BTc excetd~: 

BloK'CUITIUllllOn CCM'IMt•d: 
Bloaec:umuldon P•u.4='•11: 
Ml RW Qcffdtd: 
PSDOA o.t•rmln8tiort: 
OMMU Volume! 
DMMUID: 

llHld: 
Eohaustorlus retest 
Amphipod CAmpelisc1) retHt 
81oaccumutation telti)g req. 

u... SL 
- N• 57 

390 
450 
0,41 - · 6.1 ...... 410 ..... 0.15 ... 

O~N• MO 

·-·· 1,500 
960 ·- 1.700 ·- 2,&00 

1,300 

·-·· 1.400 

·-· 600 
u.ooo ·-· 31 ·- .. 22 
8.300 

63 

"' . 29 
400 ·- ••o ·- •1 

29 

~·· 28 ·-·· 10 
10 

~·· 6.9 

·-· 130 
~ .. 
~ 

" " " mAN• 

~· 

" " " 
" " 

CV 

Noto: lti\li'Rl#td r-(lnllal and tltnled OMMUs) 

ar 
507.t 

1.5 
6.1 

0 .15 

4600 

168 
131t10 

.... 
212 
130 
37 
37 
50 

38 

with clay cont- > 15~, oot Included in docioion J11a!rh< fot lino! SOM, 
See F)lo! SOM for llCPill>alion. 

lnkial Teot (I) 

""'Y HIQhfi~hted area denotes retested parometer• (Al 

$30 $31 sn 
Rank: H H H 

ML Cone. VQ COflC, \IQ Cone. 
100 

1300 
1,200 

2.3 
8,4 

3,800 -
2 .000 
3,600 

21 000 
13.,000 
30,000 
15,000 
5,100 

21000 
4.400 

U,000 
64 

230 

-
71 

210 
890 
760 
870 
270 
130 

gt 

3,100 

36.7 38.1 S0.6 
6.0 J u J 1~ 

2.• 2.3 2.1 
~7.0 ..... 28.l) 
1$0 140 43 
1.S 4.0 0.6 
u 10.8 13.l) 

69,T 61.9 .... 
2t.t JS.4 32.) ,,,. 86.3 eu 
18.T 78,7 18.7 ,....., 2of1CI> 1-

NH ,.., NH 
2·H N i NH 
NH ,.... NH ,_ , .. -
,_ - ,_ 

4,000 ..... 3980 
S30 $31 S32 

•.ooo I w l u eol 

4.ooo I 3.950 1 a,98o I 

S33 

H 
VQ Cone. VQ 

37.2 
J ... J 

2.6 
60.0 
160 
0.3 
7'3 .... ,.,, 

92 .6 
78.1 , ...... 

NH 
2-H 
NH ,_ 

,_ 
3.970 
S33 

u 1o l 

0.010 I 

S34 SlS S36 S37 S38 $39 fl).SJ>.l S40 S41 S42 S43 

H H H H H H S7g.1 H H H H 

Cone. VQ Cone. \IQ Cone. VQ Cone. VQ Cone, VO Cone. VO c-. VO Cone. VO cone. \IQ Cone. VQ Cone . \IQ 

36.6 37.4 39.0 36.8 36.2 36.l) 37.3 40 ,$ 37.0 36.2 39.8 

H J u -9.8 5.4 J 6.2 ... J u 14.0 7.1 1.1 17.0 
2.6 2.3 ' 2.5 2.6 2.& 2A 2.3 6.0 2.2 2A 2A 

41.0 49.0 71.0 &7.l> 46,0 61.l> 67.0 26.l) n.o ...... 40.0 
130 68 74 270 67 28 64 300 110 140 •• 
G.3 0.3 0.3 2.3 0.3 9.1 6.9 o~ ,.. 
8.1 ... 5.2 8.9 1.2 g,g 1.8 14.4 8.$ 10.t ... .. .. 62.7 &7.0 69.3 49.3 61.2 68.0 4U 60.7 62.2 66.9 

31.Q ».t 37.6 '1.S 41.S 2LG 35.t t1A '4.1 "·' ,.,. 
9U 91.6 .... 9.0 .8 90,6 90.2 91.9 75.! , ... .... 90.3 
16.T 78.7 82.7 78.7 ,.., 78.7 SU ro.1 78.7 78.7 78.7 

H 1111 2-Hm '"'"' 1- ·-· 1-11m - ,_ ,_ .. 2-Mtl ,_ .. 
NH NH ,.... NH ,.., ,.., NH NH NH 
2·H 2·H 2·H 2-H 2·H N i - 2-H 2-H Z.H 2·H 
NH NH 2·H ,.... NH ,.., - NH NH NH NH 

~· 
,_ ... ..... - ,_ - ~ , .. ,_ 

- ,_ ... - - ,_ , ... ,_ ,_ ,_ 
4.020 3.9"0 3.990 3.990 3960 4,160 3 ,970 3,9SO 4,Q60 3,950 

S34 S35 S36 sn S38 $39 F0.639-1 S40 S41 542 S43 

•,920 I u col 
Dml c.:J.a] ~ ~ U?Ol '·"°' ·•I 

D:illJ ~ 3,9901 u•o I •.160 I '-"'3"".9.:.:7•:.Jl'--'-"'3"''"'°=..J' ~ 3 .9so I 



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA. 
DMMPF IE I f S 1na va ua ion ummarv 

CHallCAI. N.\M£ 
Arsenic 
c 
lHd 
,.rcurv 
Sllwr 
Zin< 
TrlbUMlln Ion fOortWlf•~ 
AcenaolthtM 
Fluonnt 
Ph9•ttran• 
Anthrec•n• 
Fluo~• 

°""'•n• 
A__,•lanltlrtc:ttM 

c-.... 
111Vt&nN1.2.3"c«'"""'°' 
TottlHPNis 
1-, ,4-Trlchk>tolltnnl'I• 
H~nt (HCS\ 

8bf2..ttwlh•....n"hthtl•e 
2.u-..."tt.nOI 
2,4•C*WtnYmfl9nOI 
PtnttchlOmllrllllnOI 
8 t nmlCAckf 
911"Q;Y11lcohol 

H.Xtttllontbutaclene 
N-Nlrotodloh• 
• lptt.Ollofdarw 
Oleldl'ln 
TotllDDT 
Totl1 PC8s 
Total PCSs rroc- norm 
TOltl f'ho.Dh.tl C..-u\Unda 

TtkrfNI - •Dhett 
TD1:91Sollds 
TOf:lllVolli&lltSolkfS 
Totll Or11an1C Carbon 
T04a1Anlm0t'llt 
TotalSutlldo 
Grav.I (Ptrttrrl) 
Sand (DNCenlJ 
Sill~ ... ) 
Cl-· 1-enH 
Fin.a lDtrtel'll 1111 +Oft") 

I Dtt ftmd teftrtnce f!ltkh; 
EOfllflltOrlu1 ..W.rlul hilt! 
Am#Jlst• Hdlfe hits: 

I MYtl1u1 atllf'INWlllnelalf' hits: 
~·~-l'lltt: 
BtoasswPanlFll: 
BT1 .xc .. 61d:: 
8loacc1Mnultllon condudad·: 
8101ccumul.iton PatslFal: 
Mt R1M tXCHded: 

PSOOA OtifoflllTIWIOn: 
DMMUVol.!Mt: 
OMMU ID! 

E:=~~'"u,-rot..,...es'"t --
Ampl>ipod (A111'olse1) ret .. 1 
Bioacolll"RJlatlon testing req. 

u ... SL BT 
-~ n 507.1 

390 ... -·· D.41 u 
'"" ,. S.1 6.1 

<10 

"' 0.1S 0.18 

·~·· 600 ... ·--· 1.600 ·-· 960 -· 1.100 .... ·- uoo ·- uoo 
u oo ·- 600 ·- 12-

31 -·· 22 168 
>M 8,300 13.870 
OM .. - a 
~·· 400 604 

650 
UI lg 07 
u a 212 

28 llO 
~ 10 l7 

10 '7 
6.9 50 

m 130 
m l8 

·~·· 
·~ ~· ... ... 

... 
~· 
-~-... 

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

~ 

e:Hjiiiijitid tflUh (liijiifllld r.teste<IDMMU.) 
wltll et1yOOl)t111t1>Wli.not- ln-mwt<for ftnalSDM. 
Set Fli1oJ SOM f"' •lll!lanJ!lon. 

lnltlal Tut I ll 

Gray HlghNghted ll'tt denot•s rtteoted Pltll!llelen (R} 

S44 ... ... S47 

R•l"lk: H H H H 
Ml Cone:. VO Cone. VO Cone. VO Cone. 

700 
1.300 
1.200 

2.3 OA34 o .... ... 
3,800 

-
2,000 
3.600 

21,01)0 
13000 
30.000 
IS.000 
5 ,100 

2t Mn 
4,COO 

69000 .. 
230 

-
11 

210 
HO 
no 
870 
270 
130 

69 
3,100 

36.9 '"'° 3U 3U 
8.1 ... J S.6 1.3 
2A ,.. 2.2 2.$ 

••.o 48.0 63.0 48.0 
120 28 16 290 

·~ 
1.2 0.9 0.3 

7.6 e .1 1.9 9.2 
62.6 .... 66.0 67.8 
H.4 35A 35,3 32.7 
92.D 90.2 91.3 .... 
78.7 78.7 78.7 78.7 

1 .... ,....,, 1 .... l >H/11 .... NH NH NH 
NH NH N i NH 
NH NH NH NH ... ·- - .... 

- ,._ - ·-4.1SO 3,980 ..... 4 080 
S44 S45 ... S47 

•·* I U!Ol 

... 1so I 3,sao I 4.oso I 4,080 I 

S48 

H 
VO Cone, VO 

37.e 
J 8.6 

1.9 
88.0 
120 
0.3 
1.$ 

60.9 
4 1.5 
92 .4 
82 .7 ..... 

2·H 
NH 

548 

yes 
• .120 [ 

Fi).$4&4 648-R S49 $50 $51 s • 2 ..... ... ••• S5S Sfi&.R 

S81•1 H H H H H H H H H 
c ..... VO Cone. VO Cone. VO Cone. VO Cone. VO Cone.. VO COflC, VO Cone. VO Cone. VO Con<. VQ Cont, VQ 

460 
1.1& t.07 0.510 0.859 ..• 
620 

2.100 D 
3300 D 

46 UD 
77 UD 28 UD 

77 UD 
77 UD 

~· UD 
no UD 
110 UD 
92 UD 34 uo 
77 UD 
27 D 

16 D ,.. ... 
1,116 , .. ,.. 
21.9 11.6 7.7 

430 
110 

37.0 36.0 37.1 35.2 4 6.4 .... 63.7 411Jl 42.t 56.7 49.2 ,.. 9.1 ... J 7.9 8.7 4.7 3A ... ,.. 4.7 6.1 
2.1 2.4 2.6 2.2 S.1 2.3 1.7 IA 1.8 u 1.8 

81.0 61.0 46.0 53.0 39.0 2B •.. 40.0 23.0 tU 23.0 .. 11 220 140 1 800 l80 J 890 23 280 .. u 71 
0.6 0.3 0.3 9.1 18.3 25.6 t .D 1.2 0.2 

S.2 9,4 8.8 10.0 46.3 88.$ 43.6 28.6 18.9 40.9 3SA 
53.S 56.4 66.6 57.2 33.2 17.2 19.3 62.8 67.2 41.7 40.6 .... .... ISA n.s 11;4 ... 11A 20.S tz.• 17.< 2i1 
9~U 90.0 91 .0 89.7 .... 26,1 30.7 73.3 78.8 59.1 Sl.6 
82.7 78.7 78.7 82.7 $8.2 27.0 2:7.0 78.7 18.1 .... 78.7 

- 2 .. ..... ,...,, .... .. NHffi NHm 2-Mm 1 , ..... 2-
NH NH NH NH NH 

- NH NH 2·H 1·H 2·H 2·H 2-H NI - NH NH NH NH NH NH NH NH - - - .... - ... ·- .... .... .... 
'"" no -YU ·- .... - ... - - ·- ...... -4,'120 4 -020 4,030 4 0 50 3 ,960 4.020 4 040 4,0 10 •.no 

F()..$48-1 S<la.R ... S50 661 S62 S$J ... S55 SS< S56-R 

4,0401 ~ 
yes 
4,120 I 

4,010 



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA. 
D M F inal Evaluation Summarv MP 

CHEMICAL NAME 
M trit 
Coootr 
L .. d ,,,.,.,_ ·-Zinc 
TrlbtrA:ln ton (OOttwlfat\ 

Aon•l>hlh•n• 
FIUcnnt 
PhtMfthl'tnt 

Ar'IU'ltac•n• 
Fl~ 

, ... ..,. 
8Ml!Oft}anlhrtceM 

CllNI"" 
ndt!tOll .2 3-e . 
TotltHPAJ-ts 
1.2,4-T.,,. ...... roHnnne 
Htddof-.rwnt n.4nA\ 

8Jrn- hthel• ·--· ...... 2,4.•DbtfmMlrl&nOI 
Penltcfltor09henol 
StnnkAdct 
e--lkohot 
Hn:edltoroblAlicltnt 
N-Nflroui---• 
lfph.chlord~ 

lllttdr1ll 
TottlODT 
TotllPC8a 
TollfPC8s oc.nOl'f'!'llrlliad> 
Total Pho 
Trlct ... "' "hOSDhst• 
TotllSOHcts 
Tot1I Vot.tlr. S°*" 
T ot1I On:itnlc! C.t>on 
Totll ~nll 

TOlll Sull'ldll 

Gravll CP•rtenl: 
S1nd lDtrc:"'1) 

sm<J>"""'l 
cuu,...1n:tnU 
Fln11 (Ntctl!I di + C'IM 

Pf'lf'•rr.O r"1',..IK• !Midi: 
Eoh.u&tollu11nuarla.s hJlt! 

A.lna.Usta Udlt9 '1111: 
111nin1u1 na1Jruwnt1f1tC1-'if hll~: 

NH.llt.hff~ntate hlls: 
Bloeadll P1116all: 
8Tl.XCHcltd: 
BJc>acCU'l!Ulltlon condU~: 

Sfoaca.m&lillllon Paa&IF tll': 
Ml Rult IXCHdld: 
PSDDA Dtl,,.,,,,..lon: 
OMMUVOlamt: 
OMMU ID: 

Eohaustortus fetest 
Amplilpod (Arnpelis .. ) ret .. t 
B.ioaccurr&ilallon letting req. 

Units SL 

-·· $7 -·· 390 -·· 450 
DAI -·· 6.1 - 410 

u 0 .15 .. ... 
'" 540 

l<M ·- HO ·- f .TOO 
uoo 

~·· 1.300 

·-· ..... 
•-N• ..., 

12.000 ·-· 31 

·-·· '2 
uoo 

&3 
~ 29 
~ ... 
'" ,. 6!0 
'" ,. 57 

~ ·· .. 
·-· .. 
-~ 10 

·-· 10 
u -· 130 

~· -· ·-· 
" " " 
~· 
~· 

" " " " " 

~ 

NOii: ~d resuh] lrildil 1114 rtiMted DMliOi) 

BT 
607.1 

15 
6.1 

O.t5 

•.soo 

168 
13.870 

604 

212 
130 
37 

37 .. 
38 

With city COl'lllll!S > 15%, llGt includod in decilioo irietriK for liotl SOM. 
Set FJ>ai SOM 1or e~llon. 

ln• lal Test (ll 

<;<av HlghAalited area denotes n!ested parameters (R) 

S57 ... • •• 
1\1111<: H H H 

Ml. cone. VQ cone. VQ cone. 
100 

1,340 
1"'60 

2 .3 0~929 

8A 
3.800 

-
2000 .... 

21.000 
13,000 

30.000 
ts.000 
6 .100 

21.000 
4 .400 

69000 .. 
230 -

77 
210 

••o 
160 
810 
270 
130 

09 
3,100 

78.3 46.8 72.2 ... 6.• 2 .6 
t.4 1.S 1.2 
4.8 91.0 2.4 

3 UJ , .. u 150 
13.8 1.1 15.0. 
61.0 14,7 69.6 
20.1 &0.7 18.3 

S,1 .... 7.3 
2$.2 84.1 25.6 
27.0 78.7 27.0 

2•HAI 1- '*""' '*' 2·H NH Ni 
NH NH NH ,_ .... ~· 

"" - -3.470 4.040 4,620 

SU S68 S69 

S60 S&I .. H 
VO COnc. VO Cooc. VO 

1.32 0 ."8 

o.n E 

&BO 
140 

68.7 47.1 
4.0 ,,. 
1.& u 
3.9 16.0 
27 1l0 
2 .9 0.2 

44.1 20.4 
39.6 63.3 

n . .s 2:1.! 
53.1 79.$ 

58.2 18.1 

2- ·-NH 
2-H NH 
NH NH 

"""' .... -· .. 
,,.. ,.. .. 
4.330 4.200 
S60 S61 

S'2 S&M S&l . .. ••• S<>• 5'7 ... • •• S70 

H H H H H H H H H H 

Cone, VO Cone. VO Cooc. VO Cone. VO Cont. VO Cooc. VO Cone. VO Cone. VO Cone. VO Cone. VQ 

0.701 0.590 0 .5?9 0.836 1.09 1.17 0.720 

23 uo 
31.000 D 

213 13& 220 310 134 

9.1 7.• 13.8 28.2 ... 
2100 2.300 

210 260 

48.9 42.t 39.0 37.9 46.3 43.4 59.2 S9.2 60.1 •2.2 
&.7 1.8 7.3 7~ u 6.& 4.2 3.4 4.1 6.0 

2.0 2 .0 u 2.1 2.0 1.6 ,.. I A 1.2 1.8 
20.0 17.0 18.0 

··~ 
36.0 56,0 4.1 2 .2 u 10.0 

74 1t0 230 2"' 21 180 u 51 240 NIA 180 
0.4 1.2 0.3 2.3 0 .4 OA 1.5 S.9 ... 1.3 

H.3 17.3 15.5 14A 14.4 12.7 59.0 ~· 
45.9 , ... 

53.S 66.2 56.9 5U 64.3 &9.2 24.8 31.3 31.6 03.0 

2:1.7 15.3 11.5 tl.7 11.0 27.S 14.7 IJA 11.0 2U 
92.2 81.6 .... 83.1 85.3 ' a&:,8 39.r> 41.1 60.£ 82.3 
92.7 78.7 78.7 78.7 82.7 78.7 27.0 43.7 43.7 78.7 

I·""' 2 1-'"" ...... 1- ,...., 2~Hm 1""1l ~ l ·Hm 
NH NH .... NH NH .... NH 

2-H 2·H 24< 2-H 2·H Ni 2-H 2·H NH 

NH .... NH 2-H NH NH NH .... NH - - - .. ,_ •• - .... -... 
no 

- - ... ,,.. ,_ 
"' 

,_ .._ ..... ... 
4'.210 ..... 4,190 4,280 4 ,190 2850 2 .190 1 660 , 010 

S62 Sn.ft S&3 S64 S&5 ... S67 S$8 su S70 

L];lliJ D.d!il i::::J;jfil 
CU!U 
~ 

CUE! 
~ ~ ~ ... 

4,3so I • .190 I ~ 2,190 I uso I rn 4.210 I 
1.010 
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CHEMICM.NAME -r-

lMd ·---,_,.. 
,._ ............ ....... _ -, ... .,,. e-•,•l'lll'lf1t1W1• 
~ ... 
tMNnol1.2.3-t .-....,. 
Tot•IHPAH1 
1.2.4-l'*tllortbMlltn• 
~cloroO•nnne MC8\ 
81t1-tl hi-
2·M .. 
2,4-0ll'llMtwlfl'ltf'HM 

P•nt•tl'llorophtncN 
Bttll!Olc.Acld 
BtnNllcohof 
Htx•thlorobutacllent 
~r1>1odlnh 

llOl'l•Chlordlnt 
Dltt41rln 
TotlllOOT 
TotllPCBI 
Tohll PCS• rroe- nmntillttd'I 
Tel81fthot;Dh9tt t ·- ··-TcUISolds 
ToUIV.-ia.Soldl: 
Tot91o.<aMk~ 

TCUI-
Tottf~ ....... '"'...., -·-· $11(-·-FJliti •--•+r-. 

l ...,...~Mllkft; 
__ ... 

........ ; 
_, __ ,.,,,M.a: 

/tlMIJtJlllH.,..._1cdlnm•: 
SINnayPau.f'll: 
8T1euMdH~ 

_.........__. 
EllMc~P•nHtn: 
ML Atff exc•HMI: 

PSOOA D•tnntnet1on: 
DMMUV...,.: 
DMMIJIO: 

-Eohaustort.• retett 
Amphlpod (~•h••l retell 
8io1ccanut1tlon titting req. 

...... 11. -·· 51 

uo ... -·· OAI 

-·· ... 
410 - 0.15 

•M •• ... ... 
~ ·· 1-
•M HO 

1700 
HOO 

~·· .... 
·-· IADO ... 

11000 ·-· 31 ·-·· 22 
'300 

ea 
~ 21 
~ ... 
·~ ••o 
u 67 

·~ ·· 21 
25 

~·· 10 

10 ·-·· •.. 
~ 130 

.. .. .. 
-· .. .. .. .. .. 

~ 

NOie: ltcif1lglltod rtsultt (lnti.1 lllld <Meettd OMMl.ltl 

ST 

607. 1 

1.6 
I .I 

O.!S 

.... 

, .. 
13 tTO 

, .. 
m 
130 

37 

37 .. 
35 

wlh c11yconlont1> 15 ... not~ lndtcbioomlCrtcfor !NI SOM. 
See n.I SOM for ll'l'IMollon. 

lnklal Testlll 

Gray HIDl>iahted .,.. denolH Alerted pllnlfMl1<• l~I 

S71 FD-Slt-1 S71-R 

Rant: H _.. ... cone. VO "-- VO "-· 
700 

1,300 

l.lOO 
2.3 
IA 3--

2000 . ... 
21000 
n.ooo 
30000 ,,,000 .... 
21.000 
UDO .. ... .. 

230 

-
77 

210 

HD 

"" 910 
270 
130 

H 
3,100 

240 
3t 

.. .2 52.8 08.2 
• .1 ... I .I 
l .C 2.4 u 

)1.0 3UI 22.0 

• 10 u 10 
2.2 u ... .... 20.3 .... 

Q.3 .... 33.1 .... JU .... .. .. 10.3 03.5 
58.2 04.2 U .7 

1 - -· ... 
2->t -... - .... 

... .... 
571 FD-S1M S71.ft 

u 

sn sn 
H H 

VO c-. VO "-· 

O.Mt 

HO 
110 

2.l<IO 0 
1,000 

•.l<IO D ..... 0 
2.100 D 
2,000 D ... 

20,TOO 

390 
30 

tt.2 .... 
3.7 .. ... 0.35 
u u 

u llO 10 ... 1.1 .... ''·' 31.t .. .. .... tu .,.. 711 
58.2 l2.7 ·- 1-

U< ... ... ... .. 
..... .. 
... 
4,160 
S72 .,. 

S•~ f~D« ST1 S78 SOD DI FD-01_. 02 D> 03-R 

H H H H OH H H H 
VO .,_ VO .,_ VO Cone. VO CO«. VO "-· VO cone. VO COO<. VO c ..... VO 0-. VO "-· VO 

12.0 
m ... 
U6 5.17 O.l30 0...617 ... 

•• UD 3t uo 

•• UD 3t UD 

13 uo 
&• uo 40 UD 

•• UD 3t UD 

290 310 
15.1 19.5 

110 
H 

•n .... .... 42,9 .... ..,, ... , 82.5 H.4 525 ... 2.t u 1.8 u 1.2 2.0 . .. ... • .1 ... 0.5 ... ... 2.2 2.1 1,1 0,21 2.0 ... 
tt.O u ... 15.0 .... ... 1.0 11 "0 100.0 

u 1 .. 10 u ,. ... J 2IO 27 u " u 10 w IO u " u 
2.0 1.1 .., o .. 5.1 31.1 U.1 23.0 O.t 1.0 

IU .... 40.3 19.0 11.1 .. .. 211 •1.2 2D.3 20.3 .... .... 42.7 .... .,.. ,, .. ... 22.t .... ...2 ., .. U.t .... . ... tU u ... ... ,.., u.• 
71.3 11.2 sa.o 00.0 n.o 23.1 IU 21.1 11.1 11.1 

18.1 58.2 82.7 71.7 21.0 21.0 21.0 f2.1 11.1 
,_, 

~ 1-· ·-· - ... I ... ... ... , ... , ... 2-H 1-H - ,... 2-H 

2-H ... ... ... - ... ... - - .... .... - ~ .... .... ... .. .. 
... ... ,_ - - .... ... ,_ -2710 3,690 3,590 3..910 10,600 .... .~ .. 

·~ F0-17~ ST1 .,. ..., DI FO-Ot-1 02 03 o .... 
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CHEMICAL 

Arnnle 
c~ 

LHd ........ ·--TllN.IN!m\ Ion lDOr•wtl•() 
At--hlMM 
Fluor"" 
Phenel"lltlrtne 
Mfhtec.ri• 
F"'°'dllN1e 
p 

Btnzo(•)11'1'flracens 

~· 
lndtnot1 2,a..c,.n-nt 
Tcit•HPAHs 
1 ,2 ... Tt1chlorobotnztn9 
Htxeclol'Obtl'll!IM ~A\ 

"'' hlllil• 
2·Mti-""eti0I 
2,4-<>llMl""'...,..nof 

·--~ 6.nzoiCAdd 
Benl'J1tk.ohOI 
Htxacl'ftorobutltltn• 
N-Nlln1ll4&t'tef'Nl1mlnt 
Mflh•Chlordtnt 

OMI~ 
Tol1JOOT 
TOfelPCBs 
TOlal PC8s ITOC- norMllll:IMfi 

Total Pho.,•-• como~ 
Trk:r•M DhHDhet• 
Tolti Solf6s 
Tot.t Volltllt Solds 
Tottl <>ralt'llC.Ctrt>on 
Tota!Ammonlt 
Totll$Ull'ldH 
GrtvtlfHreert 
S1nd(llernnt) 
Slit~ tlUnO 
CJavrotrc:•ntl 
F·lnN Cp•tcenl .. + clM 
nnntnd ,.,.,."" m•ch: 
Eohaiutottua •lfutrW Mt: 
A.mHlltc• •bd/19 Ms: -..a..,_,_"""''',,.,: 
NHMh<N~ntlll• his: 
eaoau..., PauA=aH: 
8T1 tXCHdtd: 
e•e ... -•tlllon ~tNctt<t: 
Bloaccumulltlon Pu1n::111: 
ML RW. fXC:Hdld: 

PSOOA 0'1tmiln«tlon: 
OMMUVoUM: 
D,..,,._,ID; 

~'°'oh"'auust~o"'rtu-,-,tt"'"e-lt· 
Amphipod (AlnpeliJca) retest 
8'oaOCUYUation tettmg req. 

...... SI. - 57 
390 
450 --· 0.41 ..... 6.1 

m 410 ... 0.16 ·- 500 
540 ·-·· 1.600 

OM 950 
1700 

~·· 2,600 
OM• 1,300 
•-N• 1,400 

GOO 
12.000 

·~· 31 
•-N• 22 

B,300 ·-· &3 ·-· 29 -· 400 
• M ... 
~ 57 .. 29 

28 

~ ·· 10 
10 -·· u 

·~ 130 

·-· ·-· .,. .,. 
"' ., 
~· 

"' "' "' "' "' 

N 

'"Noli : Hjjliijtld rHUb (l..tlal an<j rtt•lted Ol!IMIJtl 

Bl 
807.1 

... 
6 .1 

0.1• 

4£00 

168 
13,870 

... 
212 
130 
37 
37 .. 
38 

wllh elev -•I'll•> I~~. not m.-d in - rr)atr1>c for $>11 SOM. 
Soef~M for e><Piol)llion. 

lnltlal Test Pl 

Gray Hfi!lllil"1t•d ma det1otes retested panl!1\f!trs (Rl 

°' Fl>-04-I °"' 
Rtnk: H 010.1 P!M2 

Ml Cone. VQ Cone. VQ Cone. 
!DO 

1,300 
1.200 

2.3 ... 
3.800 
-
2,000 
3,600 

,\ DOO 
13,000 
30,000 
16,000 
S,100 

2;1.000 
4,400 

69,000 

64 
200 

-
77 

210 
690 
760 
870 
270 
130 

H 
3.100 $1 

74 

8D.3 77. 1 88.8 
2.2 2.4 1.0 
I .I 1.1 IU5 

26.0 29.0 0.4 
12 u " u 10 

54.2 30.6 14,5 
25.0 39.0 81.9 
14.5 20.9 2.0 
5.4 ... 1.1 

19,9 30.3 3.7 
27.0 2a 9.8 

1·Hni - NH 
NH 

2·H - NH 
NH - NH -

,.. 
13 730 3.430 

°' FQ.04.( D<• 

!630 I 

040 04< 

~· P&-64 
VO Cone. VO Cone. 

u 
u 

86.8 62.8 
u 5$ 

u 0.18 u 
2.0 70 

u 10 u 10.0 
68,8 2 .0 
29.8 au 

8.8 46.7 
S:1 11 .. t 

11.8 82.ll 
9.8 78.7 

NH NH 
NH NH 
NH 2>H 
NH NH ..... .... 

- -3.430 :uso 
D<b 04• 

F0-04c:·R 044 05 06 Of• 

H P&-65 H H P&-70 

VO cone. VQ cone. VO cone. VQ cone. VQ cone:. VO 

38 u 
76 u 

"" u 
5.1 280 u 

St.B 68.3 50.4 88.6 88.0 
6.3 2.• 8.2 .... 1.0 
UI 0.5 1.8 0 .14 0.06 u 

77.0 3.f H>O.O 1.0 1.6 
u NIA 11 14 u 10 u 10 u 

2.4 1.2 0 ,6 10,5 30.1 
28.7 19.t 12.7 79.7 U.6 
11.6 03.3 ... 2 9 .7 1.7 

17.1 U.5 30.5 t.1 1.7 
68.9 7U 86.7 9.8 3.4 

79.7 82.l 27.0 9.8 

2>H 1.Hm- 2:Hin NH 
NH NH 

2-H 2•H 2·H NH 
NH 2·H NH NH ,._ •• 

.. _ 

,._ ,. -3,,30 12.220 2,860 !leo 
f 0-04..it 04d 05 06 06e 

ml 

06b 06c 

P&-71 P&-72 
cone. VQ Cone. VQ 

31 u 
39 u 

92.3 88.5 
1.6 0.87 

0.08 0 .2 
1.0 1.3 
10 u 10 u 

57.4 93.7 
32.8 28.2 

7 .5 6.1 
u ... 
9.9 8.1 
t.8 t.8 

NH NH 
NH NH 

2*1 2-f! 
NH NH .... 

- ,_ 
950 ••• 

D6b 06c 

... 1 ... , 

08 SS101 

H H 

Cone. VQ Cone. 

69.0 37.1 
3 .3 10.1) 
1,0 2.1 

19,0 29.0 
12 J 200 

7 .0 o.• 
55.2 10.4 
26.5 !52.7 
11.t 3fA 
37.6 99.1 
27.0 78.7 

1-Hlll 
NH 

2->I 2-H 
NH NH ... ,_ 

, .. ,_ 
2 950 4160 
08 S$101 

,., ~ ., 

f0.SSl01 

H 

VQ cone. VQ 

OA64 

37.5 
9.7 
2 .7 

27.D 
60 ..• 

9.t 
67.t 

'"' 89.& 

F0-$$101 
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CHEMICAL NAME 
Manic. 

• r-~ 

Ltad 
M•rcurv 
Si!Yer 
Zinc 
T In Ion roate\Wlttfl 
At~tnt 

Fluo,.nt 
PMMrilhrt nt 

Antmictn• 
F1uoranll'leN 

i -.n• 
8tl'lm(I lnli'wactftt 

Clvw.tl'tf 
fnnaN111.2 3-c,n_.,. 
Tol1IHPAH1 
1.1.4-Tlkhlorob•n:nn• 
H1X1CIOfcD1n:ztn1 (HCB} 
Blt,.,_..,..... .. -..1\A~ 

2-M .... 
2.,4-uirnmnvmn1nol 
Pen1tchlo~nol 

Btntok Add 
B....,...lk:ohol 
H.xadlfO~ 

N-Ntrosodlbh•~ 

ttpM.Ctile>tdant 

~ 
Tot1IOOT 
TotalPCBI 
TatolPCBr (TOC-~ 
TOlelPho ' TtlCrtt'IA DnOHlhft• 
TotllSollds 
Tot•I V011111e SOldl 
Total Of'atf'!k Cflt>on 
Tot1I M!monla 
Tot1ISUlndt1 

Grwtl (p1rclli) 

Stnd CD«c1m 
SI" (p1n:lnl) 
Clav lne,-c...n 
f lnts (p1rc.M di +day) 
-.-d rM'•rtnct mllch: 
EobtulfOltU4 fftUlrfW Nit : 
""'.-J'••~ tlb: 

'n<lfllll hit: 

NNllt.hH "'~"""-· hit: 
moaul'Y PtHIF•ll: 
8Tt.XCHClfd: 
8loeccumul- conducted ~ 

BIH tcunwllllon PanJFall: 
Ml Rutt tt:C .. dld: 

PSOOA Otlt""*1atlon: 
DMMUVohJMI: 
OMMUID: 

F .... ..-. 
Eohaustoriut rttest 
AmpNpod (Ampetitca) retttt 
8ioaccumulalion testing req. 

...... SL 

~· S7 

m""'• 390 
~N• ••• 
moNa 0,41 

~· ... 
m•N• '10 ....._ 0.1& -· soo 
•-N• &40 
•-N• uoo 

ff<> 
UQ/l!a 1.700 
,_.. uoo 
•-N• 1.300 
Uail<a uoo 
UQ/l!G 600 
o~Na 12,DOO 

31 

~· 22 
•-N• 8.300 

•• -· 2" 
uQ/l!g 400 ·-· 660 ... ,. 67 

~·· 2" 

·- 2$ 

·~ 10 
10 

·~ ,. 6.9 
UO :a 130 
m ·-

.,. .,. .,. 
~· 
M~• .,. .,. .,. .,. .,. 

"' 

Noto:lfijiiWl#fd rostils (lnftlal aod rl\orltd OMMUa) 

BT 
1507.\ 

1.5 
$.1 

0 .15 

4SOG 

168 
13,870 

•04 

212 
130 
37 
37 
so 

38 

wllh clay - Oft>> 15%, n« 111Clucled indodsion matri>< for tlnll SOM. 
Su l'ioal SOJ,\ fMe>rplanllfoll 

ln~iaJTogl(J) 

~v Hlahfi1!hled area denotes ndt1lod parameters fRl 

SS102 SS103 CR•10 

Rink: H H REF ... "-· \IQ c one. \IQ 

700 
1,300 
1200 

2.3 
8A 

3.800 
-
2000 
3,&00 

21000 
13,000 
30.000 
1$,000 
&.100 

2, 000 
4400 

69,000 
$4 

230 
-

n 
210 
690 
7$0 
870 
270 
130 

H 
3.100 

33.& 40.4 56..2 
$.£ 7.ll 3,7 
l.& 2.2 1,1 

23.0 31.0 l l 
7S 24 9-'I 

0.3 0.7 o.e 
13.a 16.1! 2o.t 
n .a 56JI 67.0 
21U 27.0 11.1 
8U 83JI 18.1 
78.7 1e .. 1 

... NH 

2-H 2·H 
NH NH 

~-
,_ 

, .. .... 
4.180 4 160 

ss102. SSI03 

4,1ao I 4,18P I 

CR•22S 

REF 

7$.$ 
1.8 
0;4 

13.0 
<10 
0.2 

90.0 
4.$ 
$.3 
u 

CR-M nuuo 

REF tlttffd,ft'tO 

W91+8FD 
1 
2 
1 

31 
1 

2 
2 
1 
1 
1 

1 
2 
2 
1 

1 
1 

1 
l/UI 

7•• 
1 

11\Jl 
•M 
1(U) 
1 • n 
4(U) 
s•n ... 

1 
1 
2 

11 
0 

dttldt d 60f8 
dlot•d•d 7 0(8 

63.6 
u 
0.7 

1 1.0 

• 10 
0.4 

56.0 
$7.0 ., 
43.t 

Total Volume Tested 
3111,050 r.y 

• r.y 
211.Mf r:y 

282,060 r:y 
17,230 r.y 

Legend: 

NH • No Hit (nondispersive guidt lines) 
2H • two hit failute (nondispersive guidelines) 
1H • one hit f ailure (nondl$ptrslve guidelines) 

l' ·-IM•lorllCOWDI 
,.~ ... ·-

UCOWD • Unconflf1ed open.water dtsposal 

L-, 
VQ • Validallon Qualifier 

D • Assor;iated c·ornpound required• dilution di.ff! to m~rtx or concentration 
E e Estlmated Value 
U • Undetected 
J • Potitlvefy idenOOed; 1pproxlm1t1 concentrat;on or the anatvte in sample. 
~ QuantW'lablt 1 but posHJve ktentiflcatlon 

MuflNnLlnll " 
SL• Sctttnlng Ltvel (lowar chtmlcal guideline) 
8T • Bioaccurnulallon Trlner 
FD• Field 01411i<lle (S39, $48, S71, 01, 1>4, S73, 04c, S\ 0J ) 

lumin~-BasWlnner-Chinnil (llifice) 
Total 212,690 r.y 

DMMU. SI· 550, SS101 SS102, SS103 
Piers D. B. 3 (...mce) 

Total: 94,880 r.y 
DMMUs SS! • S80 

Pier> D, B. 3 (subsurflct) 

Oii st~': 

Tumint1 8asln 
Saftd+Gi"avtl 

finu 
da" 

Volume 
'li>TDC 

60,500 r.y 
DMMl/• 0 1 . 08 ,. ... ., .. 

Piers 
Surface 

I U.V ~nururaYe~ 

89.1 flnog 
35.6 clav 

212 690 Volume 
2.4 'li>TOC 

21.0% llnsultable for UCOWO 
79.0'li> Soilable for l/COWD 

7,950 • 

43,590 " 
25.670 ~ • 
f/.~ IU • 

Piers 
Subsurface 

J>.f .:sanCll'(.,;f'1.W-
84.3 fines 
19.8 clav 

94,860 Vok.rn• 
1.8 %TOC 

Re1etting Voll 71.2% ooderwent retestilg for amphip-od b!oaui y 
Bloaiccumulatlon testing re(lUi'ed (otherwise unsuitable for UCOWD) 

'%00$Ul'l'llD1f 

204,7'0 _J:.__ 3.7'11 

51,270 t.:= 46.0'li> 

34,830 -L 42.4% 

,~ .. -· p 21 .0'li> 

""·" 38.2 
10.6 

60 500 
0.89 



Appendix 4. DMMP BIOASSAY PERFORMANCE STANDARDS AND EVALUATION GUIDELINES 

Negative Reference Dispersive Disposal Site Nondispersive Disposal Site 
Bioassa.):'. Control Sediment Interpretation Guidelines Interpretation puidelines 

Performance Performance :~ 

·· Standard ·/, Standard 
' I I I-hit rule 2-hit rule 1-hit rule 2-hit rule 

Amphipod Mc ~ 10% MR-Mc~ 20% MT-Mc > 20% Mr-Mc>20% 
and and 

Mr vs MR SD (p=.05) Mr vs MR SD (p=.05) 
and and 

Mr-MR> 10% I NOCN Mr-MR> 30% I NOCN 

Larval Ne+ I ::'. 0.70 NR ::: Ne::: 0.65 Nr+ Nc <0.80 Nr + Nc<0.80 
and and 

N,.!Nc vs NR!Nc SD (p=.10) Nr/Nc vs NR!Nc SD (p=.10) 
and and 

NR/Nc- Nr!Nc > 0.15 I NOCN NR/Nc - Nr/Nc > 0.30 I NOCN 

Neanthes Mc~ 10% MR~ 20% MIGr + MIGc < 0.80 MIGr + MIGc < 0.80 
growth and and and and 

MIGc > 0.38 MIGR + MIGc ::: 0.80 
MI Gr vs MIGR SD (p=.05) MIGr vs MIGR SD (p=.05) 

and and 

MIGr/MIGR < 0.70 I NOCN MIGrlMIGR < 0.50 I MIGrlMIGR < 0.70 

M = mortality, N = normal survivors, I = initial count, MIG= mean individual growth rate (mg/individual/day) 
SD = statistically different, NOCN = no other conditions necessary, NI A = not applicable 
Subscripts: R = reference sediment, C = negative control, T = test sediment 
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Table H-2. 10-Day acute amphipod (£ohaustorius estuarius) test results for the PSNS Phase II sediment characterization. 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Oiff. Apparent 

Project Sample# Batch % Fines Mortality(%) Criteria Control Mortal ity Control Mortality Reference Mortality (%) from Reference Failure• 

596·18 

PSNSPhase II control 0.0 Yes 

PSNSPhase II 004·PB·62 3.7 3.0 3.0 N 2.0 No-hit 
PSNS Phase II 004-PB-63 11.6 13.0 13.0 N 12.0 No-hit 
PSNS Phase II 006-PB-70 3.4 11.0 11.0 N 10.0 No-hit 
PSNS Phase II 006-PB-71 9.9 4.0 4 0 N 3.0 No·hit 
PSNS Phase II 006-PB-72 8.1 4.0 4.0 N 3.0 No·hit 
PSNS Phase II CR-22S 9.8 1.0 Yes 1.0 N 

PSNS Phase II 004-PB-64 62.9 16.0 16.0 N 14.0 No·hit 
PSNS Phase II 004-PB-65 78.8 31 .0 31.0 y 29.0 y Two-hit 
PSNS Phase II CR-10 78.7 2.0 Yes 2.0 N 

Notes: 
1. There were no apparent one-hit failures for this test (one-hit= test sediment mortality is greater than 20% over the control, greater than 30% over the corresponding reference sediment, and significantly different 

from the reference sediment). 
2. A two-hit failure is one in which lhe lest sediment mortalily is greater than 20% over the conlrol, less than or equal to 30% over the corresponding reference. but significantly different from the reference sediment 

mortality. 
3. CR·10 and CR-22$ are reference sediments. 
4. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 



Table H·3. 10-Day acute amphipod (Eohaustorius es/uarius) test results for the PSNS Phase II sediment characterization Accl imation Study. 

Control or Reference Percent of TesURef Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Sample# Acclimation % Fines Mortality (%) Criteria Control Mortality Control Mortality Reference Mortality(%) from Reference Failure 

596-20 

PSNS Phase II control Extreme 3.0 Yes 

PSNS Phase II SS1 Extreme 88.5 29.0 26.0 y 28.0 y Two-hit 
PSNS Phase II SS22 Extreme 88.3 22.0 19.0 N 21.0 No· hit 
PSNS Phase II SS23 Extreme 89.5 33.0 30.0 y 32.0 y One-hit 
PSNS Phase II SS26 Extreme 91 .7 33.0 30.0 y 32.0 y One-hit 
PSNS Phase II SS48 Extreme 90.0 28.0 25.0 y 27.0 y Two-hit 
PSNS Phase II SS56 Extreme 63.6 26.0 23.0 y 25.0 y Two-hit 
PSNS Phase II SS62 Extreme 81 .5 18.0 15.0 N 17.0 No-hit 
PSNS Phase II SS73 Extreme 79.3 26.0 23.0 y 25.0 y Two-hit 
PSNS Phase II 003 Extreme 78.8 29.0 26.0 y 28.0 y Two-hit 
PSNS Phase II CR-10 Extreme 78.7 1.0 Yes -2.0 N 

PSNS Phase II SS71 Extreme 53.5 24.0 21.0 y 19.0 y Two-hit 
PSNS Phase II CR-24 Extreme 43.7 5.0 Yes 2.0 N 

Notes: 
1. Statistical analyses were conducted when the test sediment mortality was greater than 20% over the control mortality. 
2. Bold values exceed 30% mortality in test sediments over the corresponding reference sediment (one-hit) . 
3. A two-hit failure is one in which the test sediment mortality is greater than 20% over the control. less than or equal to 30% over the corresponding reference, but significantly different from the reference sediment 

mortality. 
4. CR-10 and CR-24 are reference sediments. 
5. Control and reference sediment performance criteria are listed in the toxicity test data quality· summary report. 



Table H-3. 10·Day acute amphipod (Eohaustorius estuarius ) test resulls for the PSNS Phase II sediment characterization Acclimation Study. 

Control or Reference Percent ofTesURef Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Sample# Acclimation % Fines Mortality(%) Criteria Control Mortality Control Mortality Reference Mortality (%) from Reference Failure 

596-22 

PSNS Phase II control Moderate 0.0 Yes 

PSNS Phase II SS1 Moderate 88.5 46.0 46.0 y 42.0 y One-hit 
PSNS Phase II SS22 Moderate 88.3 34.0 34.0 y 30.0 y Two-hil 
PSNS Phase II SS23 Moderate 89.5 36.0 36.0 y 32.0 y One-hit 
PSNS Phase II SS26 Moderate 91.7 40.0 40.0 y 36.0 y One-hit 
PSNS Phase II SS48 Moderate 90.0 23.0 23.0 y 19.0 y Two-hit 
PSNS Phase II SS56 Moderate 63.6 30.0 30.0 y 26.0 y Two-hit 
PSNS Phase II SS62 Mod era le 81.5 33.0 33.0 y 29.0 y Two-hit 
PSNS Phase II SS73 Moderate 79.3 27.0 27.0 y 23.0 y Two·hil 
PSNS Phase II 003 Moderate 78.8 44.0 44.0 y 40.0 y One-hit 
PSNS Phase II CR-10 Moderate 78.7 4.0 Yes 4.0 N 

PSNS Phase II SS71 Moderate 53.5 18.0 18.0 N 15.0 No-hit 
PSNS Phase II CR·24 Moderate 43.7 3.0 Yes 3.0 N 

Notes: 
1. Statistical analyses were conducted when the test sediment mortality was greater than 20% over the control mortality. 
2. Bold values exceed 30% mortality in lest sediments over the corresponding reference sediment (one-hit). 
3. A two-hit failure is one in which the test sediment mortality is greater than 20% over the control, less than or equal lo 30% over the corresponding reference, but significantly d ifferent from the reference sediment 

mortality. 
4. CR-10 and CR·24 are reference sediments. 
5. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 



Table H-3. 10-0ay acute amphipod (Eohaus/orius esluarius ) test resulls for the PSNS Phase II sediment characterization Acclimation Study. 

Control or Reference Percent of Test/Ref Test Mortali ty Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Sample# Acclimation % Fines Mortality (%) Criteria Control Mortality Control Mortality Reference Mortality (%) from Reference Failure 

596-23 

PSNS Phase II Control Gradual 1.0 Yes 

PSNS Phase II SS1 Gradual 88.5 39.0 38.0 y 34.0 y One-hit 
PSNS Phase II SS22 Gradual 88.3 31 .0 30.0 y 26.0 y Two-hit 
PSNS Phase II SS23 Gradual 89.5 40.0 39.0 y 35.0 y One-hit 
PSNS Phase II SS26 Gradual 91.7 22.0 21.0 y 17.0 y Two-hit 
PSNS Phase II SS48 Gradual 90.0 37.0 36.0 y 32.0 y One-hit 
PSNS Phase II SS56 Gradual 63.6 26.0 25.0 y 21.0 y Two-hit 
PSNS Phase II SS62 Gradual 81 .5 370 36.0 y 32.0 y One-hit 
PSNS Phase II SS73 Gradual 79.3 230 22.0 y 18.0 y Two-hit 
PSNS Phase II 003 Gradual 78.8 55.0 54.0 y 50.0 y One-hit 
PSNS Phase II CR-10 Gradual 78.7 5.0 Yes 4.0 N 

PSNS Phase II SS71 Gradual 53.5 35.0 34.0 y 20.0 y Two-hit 
PSNS Phase II CR-24 Gradual 43.7 15.0 Yes 14.0 N 

Notes: 
1. Statistical analyses were conducted when the test sediment mortality was greater than 20% over the control mortality. 
2. Bold values exceed 30% mortality in test sediments over the corresponding reference sediment (one-hit). 
3. A two-hit failure 1s one in which the test sediment mortality is greater than 20% over the control. less than or equal to 30% over the corresponding reference, but significantly different from the reference sediment 

mortality. 
4. CR-10 and CR-24 are reference sediments. 
5. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 
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Table H-1. 10-Day acute amphipod (Ampelisca abdita) test results for the PSNS Phase 11 sediment characterization. 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Samele# Batch 'lo Fines Mortalit;t (%) Criteria Control Mortalit:t Control Mortalit:i: Reference Mortalit:t {'lo) from Reference Failure 

596-13 

PSNS Phase II control 0.0 Yes 

PSNS Phase II SS2 88.5 2.0 2.0 N ·6.0 No· hit 
PSNS Phase II SS3 87.4 1.0 1.0 N ·7.0 No·hil 
PSNS Phase II SS4 90.2 6.0 6.0 N ·2.0 No-hit 
PSNS Phase II $$5 83.5 9.0 9.0 N 1.0 No-hit 
PSNS Phase II SS6 82.7 2.0 2.0 N ·6.0 No-hit 
PSNS Phase II SS7 85.5 3.0 3.0 N -5.0 No-hit 
PSNS Phase II SSS 90.8 4.0 4.0 N ·4.0 No-hit 
PSNS Phase II SS9 83.3 4.0 4.0 N ·4.0 No-hit 
PSNS Phase II SS10 85.1 2.0 2.0 N -6.0 No-hit 
PSNS Phase II SS11 84.1 4.0 4.0 N ·4.0 No-hit 
PSNS Phase II SS12 91.9 60 6.0 N -2.0 No-hit 
PSNS Phase II $$13 89.9 5.0 5.0 N ·3.0 No-hit 
PSNS Phase II SS14 89.1 25 2.5 N -5.5 No-hil 
PSNS Phase II SS15 89.7 2.0 2.0 N -6.0 No-hit 
PSNS Phase II SS16 91.8 6.0 6.0 N -2.0 No-hit 
PSNS Phase II SS17 90.0 5.0 5.0 N -3.0 No-hit 
PSNS Phase II SS18 89.6 4.0 40 N ·4.0 No-hit 
PSNS Phase II CR-10 78.7 8.0 Yes 8.0 N 

PSNS Phase II CR-24 43.7 2.0 Yes 2.0 N 

Notes: 
1. Statistical analyses were not necessary because all test sediment mortality results were less than 20% over the control mortality. 
2. There were no apparent failures for this batch of testing. 
3. CR·10 and CR-24 are reference sediments. 
4. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 
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Table H·1. 10-Day acute amphipod (Ampelisca abdita) test results for the PSNS Phase II sediment characterization. 

Control or Reference Percent of TesURef Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Sam[!le # Batch % Fines Mortalit~ (%) Criteria Control Mortalit~ Control Mortalit~ Reference Mortali~ (%) from Reference Failure 

596·14 

PSNS Phase II control 2 3.0 Yes 

PSNS Phase II SS19 2 85.9 3.0 0.0 N -10 No-hit 
PSNS Phase II SS20 2 90.5 2.0 -1.0 N -2.0 No-hit 
PSNS Phase II SS21 2 81 .8 2.0 -1.0 N -2.0 No·hil 
PSNS Phase II SS25 2 89.5 3.0 0.0 N ·1 .0 No-hit 
PSNS Phase II SS27 2 92.0 2.0 ·1.0 N ·2.0 No-hit 
PSNS Phase II SS28 2 91.0 5.0 2.0 N 1.0 No-hit 
PSNS Phase II SS30 2 89.6 7.0 4.0 N 3.0 No· hit 
PSNS Phase II SS31 2 85.3 4.0 1.0 N 0.0 No-hit 
PSNS Phase I SS32 2 86.6 5.0 2.0 N 1.0 No·hit 
PSNS Phase SS33 2 92.5 4.0 1.0 N 0.0 No-hit 
PSNS Phase SS34 2 91.6 3.0 0.0 N ·1.0 No-hit 
PSNS Phase SS35 2 91 .5 7.0 4.0 N 3.0 No-hit 
PSNS Phase SS37 2 90.8 9.0 6.0 N 5.0 No-hit 
PSNS Phase SS38 2 90.6 9.0 6.0 N 5.0 No-hit 
PSNS Phase SS39 2 90.2 3.0 0.0 N · 1.0 No-hit 
PSNS Phase SS40 2 75.7 1.0 -2.0 N ·3.0 No-hit 
PSNS Phase SS41 2 85.4 4.0 1.0 N o.o No-hit 
PSNS Phase CR-10 2 78.7 4.0 Yes 1.0 N 

PSNS Phase II CR-24 2 43.7 7.0 Yes 4.0 N 

Notes: . 
1. Statistical analyses were not necessary because all test sediment mortality results were less than 20% over the control mortality. 
2. There were no apparent failures for this batch of testing. · 
3. CR-10 and CR-24 are reference sediments. 
4. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 



Table H-1. 10-Day acute amphipod (Ampefisca abdita) test results for the PSNS Phase II sediment characterization. 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Diff. Apparent 

Project Samele# Batch % Fines Mortalit:t {%) Criteria Control Mortalit:t Control Mortali t:t Reference Mortalit:t {%) from Reference Failure 

596·17 

PSNS Phase II Control 3 1.0 Yes 

PSNS Phase II SS42 3 88.9 11.0 10.0 N 7.0 No-hit 
PSNS Phase II SS43 3 90.3 8 .0 7.0 N 4.0 No-hit 
PSNS Phase II 5544 3 92.0 18.0 17.0 N 14.0 No-hit 
PSNS Phase II SS45 3 90.2 4.0 3.0 N 0.0 No-hit 
PSNS Phase II SS46 3 91.3 7.0 6.0 N 3.0 No-hit 
PSNS Phase II SS47 3 90.5 9.0 8.0 N 5.0 No·hit 
PSNS Phase II $$49 3 91 .0 12.0 11.0 N 80 No-hit 
PSNS Phase II $$54 3 73.3 4.0 3.0 N 0.0 No-hit 
PSNS Phase II SS55 3 79.8 8.0 7.0 N 4.0 No-hit 
PSNS Phase II SS58 3 84.1 9.0 8.0 N 5.0 No-hit 
PSNS Phase II SS61 3 79.5 5.0 4.0 N 1.0 No-hit 
PSNS Phase II SS63 3 84.4 9.0 8.0 . N 5.0 No-hit 
PSNS Phase II SS64 3 83.1 4.0 3.0 N 0.0 No-hit 
PSNS Phase II 5$66 3 86.8 12.0 11.0 N 8.0 No-hit 
PSNS Phase II SS70 3 82.3 4.0 3.0 N 0.0 No-hi t 
PSNS Phase II SS80 3 770 11 .0 10.0 N 7.0 No-hit 
PSNS Phase II CR-10 3 78.7 4.0 Yes 3.0 N 

PSNS Phase II SS68 3 47.7 5.0 4.0 N · 1.0 No-hi t 
PSNS Phase II SS69 3 50.5 7.0 6.0 N 1.0 No-hit 
PSNS Phase II CR·24 3 43.7 6.0 Yes 5.0 N 

Notes: 
1. Statistical analyses were not necessary because all lest sediment mortality results were less than 20% over the control mortality. 
2. There were no apparent failures for this batch of testing. 
3. CR-10 and CR-24 are reference sediments. 
4. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 
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Table H-1. 10-0ay acute amphipod (Ampelisca abdila) test results for the PSNS Phase II sediment characterization. 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Oiff. Apparent 

Project Sam~l e # Batch 'lo Fines Mortalit:i'. {%) Criteria Control Mortallt:i'. Control Mortali!l( Reference Morta lit:i'. {%) from Reference Failure 

596-19 

PSNS Phase II control 4 1.0 Yes 

PSNS Phase II 004-PB-62 4 3.7 3.0 2.0 N 3.0 No-hit 
PSNSPhase II 004-PB-63 4 11.6 7.0 6.0 N 7.0 No-hit 
PSNS Phase II 006-PB-70 4 3.4 7.0 6.0 N 7.0 No-hit 
PSNS Phase II 006-PB-71 4 9.9 6.0 5.0 N 6.0 No-hit 
PSNS Phase II 006-PB-72 4 8.1 4.0 3.0 N 4.0 No-hit 
PSNS Phase II CR·22S 4 9.8 0.0 Yes ·1.0 N 

PSNS Phase II 004-PB-64 4 62.9 3.0 2.0 N -1.0 No-hit 
PSNS Phase II 004-PB-65 4 78.8 1.0 0.0 N -3.0 No-hit 
PSNS Phase II SS101 4 89.1 2.0 1.0 N -2.0 No-hit 
PSNS Phase II SS102 4 86.6 9.0 8.0 N 50 No-hit 
PSNS Phase II 55103 4 83.8 1.0 0.0 N -3.0 No-hit 
PSNS Phase II CR-10 4 78.7 4.0 Yes 3.0 N 

Notes: 
1. Statistical analyses were not necessary because all test sediment mortality results were less than 20% over the control mortality. 
2. There were no apparent failures for this batch of testing. 
3. CR-10 and CR-22S are reference sediments. 
4. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 
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Table H-1. 10·0ay acute amphipod (Ampelisca abdita) test results for the PSNS Phase II sediment characterization. 

Control or Reference Percent of Test/Ref Test Mortality Test Sediment Mortality 
Met Performance Mortality over >20% over minus Sign. Olff. Apparent 

Project Saml!le# Batch "!. Fines Mortali!X {°1•1 Criteria Control Mortalit:t Contro l Mortali !X Reference Mortall!X !°l•l from Reference Failure 

596·21 

PSNS Phase II Control 5 9.0 Yes· 

PSNS Phase II $$1 5 88.5 5.0 -4.0 N ·4.0 No-hit 
PSNS Phase II SS22 5 88.3 5.0 ·4.0 N ·4.0 No-hit 
PSNS Phase II SS23 5 89.5 6.0 ·3.0 N ·3.0 No-hit 
PSNS Phase II SS26 5 91.7 5.0 -4.0 N -4.0 No·hil 
PSNS Phase II SS48 5 90.0 6.0 ·3.0 N -3.0 No-hit 
PSNS Phase II SS56 5 63.6 6.0 -3.0 N -3.0 No-hit 
PSNS Phase II SS62 5 81 .5 4.0 -5.0 N -5.0 No-hit 
PSNS Phase II SS73 5 79.3 4.0 -5 .0 N -5.0 No-hit 
PSNS Phase II 003 5 78.8 4.0 ·5.0 N -5.0 No-hit 
PSNS Phase II CR10 5 78.7 9.0 Yes 0.0 N 

PSNS Phase II SS71 5 53.5 3.0 -6.0 N ·8.0 No-hit 
PSNS Phase II CR24 5 43.7 11.0 Yes 2.0 N 

Notes: 
1 Statistical analyses were not necessary because all test sediment mortality results were less than 20% over the control mortality. 
2. There were no apparent failures for this batch of testing. 
3. The average mortality for the control in Balch 5 met the performance criteria of less than or equal to 10% mortality. However. one replicate did not meet the performance criteria of less than or equal lo 20% 

mortality for individual replicates. The mortality observed for the third replicate was 25%. Because the mortalities observed in the test sediments were all very low(< 10% mortality), this was not considered a 
problem. 

4. CR-10 and CR-24 are reference sediments. 
5. Control and reference sediment performance criteria are listed in the toxicity test data quality summary report. 



Table H-4. Sediment larval (Mytilus gal/oprovincialis) test results for the PSNS Phase II sediment characterization. 

Percent over Control or Reference Test Sediment NCMA 
Control Met Performance Test NCMA minus Sign. Diff. Apparent 

Project Sample# Batch % Fines CMA(%) [NCMA (%)) Criteria >20% Reference NCMA (%) from Reference Failure 

596.:,16 , 

PSNS Phase II Control 20.4 Yes 

PSNS Phase II 004-PB-62 3.7 24.5 y 3.5 N No-hit 
PSNS Phase II 004-PB-63 11.6 26.3 y 5.3 N No-hit 
PSNS Phase II 0 06-PB-70 3.4 25.8 y 4.8 N No-hit 
PSNS Phase II 006-PB-71 9.9 38.6 y 17.6 y Two-hit 
PSNS Phase II 0 06-PB-72 8.1 31 .0 y 10.0 y Two-hit 
PSNS Phase II CR-225 9.8 21.0 Yes y 

PSNS Phase II 004-PB-64 62.9 27.5 y 13.2 y Two-hit 
PSNS Phase II 004-PB-65 78.8 33.3 y 19.0 y Two-hit 
PSNS Phase II SS101 89.1 29.1 y 14.8 y Two-hit 
PSNS Phase II SS102 86.6 27.2 y 12.9 y Two-hit 
PSNS Phase II SS103 83.8 23.8 y 9.5 y Two-hit 
PSNS Phase II CR-10 78.7 14.3 Yes N 

Notes: 
1. CMA: Combined mortality and abnormality. 
2. NCMA: Normalized combined mortality/abnormality (normalized to the control). Note the column headed percent over the control is the same as NCMA. 
3. Statistical analyses for differences between test and reference·sediment NCMAs were conducted when the test sediment NCMA was greater than or equal to 20%. 
4. Control and reference sediment performance criteria are lisled in the loxicity test data quality summary report 
5. CR-22S and CR-10 are reference sediments. 
6. There were no one-hit failures in which the test sediment had >30% normalized combined mortality/abnormality over the reference sediment. 



Table H·S. 20-0ay Neanthes test results f0< the PSNS Phase II sediment characlerization. 

Percent of 
Control or Reference Test or Reference Test Growth Rate Percent of 

Mortality Growth Rate Met Performance Growth Rate (GR) <80% or >120•4 over Tosi Growth Rate of Sign. Diff. App arent 
Project Sam(!le # Batch •.4 Fines .,,. (indiv/mg/da~l Criteria or Control GR Control Growth Rate Reference Growth Rate from Reference f ailure 

596·15 

PSNS Phase II Control 0.0 0.92 Yes 

PSNS Phase II 004-PB-62 3.7 4.0 0.86 93.5 N 96.6 ND-hit 
PSNS Phase II 004·PB-63 11 .6 0.0 0.86 93.5 N 96.6 No-hit 
PSNS Phase II 006·PB·70 3.4 4.0 1.08 117.4 N 121 .3 No-hit 
PSNS Phase II 006-PB-71 9.9 0.0 0.95 103.3 N 106.7 No-hit 
PSNS Phase 11 006-PB-72 8.1 0.0 0.93 101.1 N 104.5 No-hit 
PSNS Phase 11 CR·22S 9.8 0.0 0.89 Yes 96.7 N 

PSNS Phase II 004-PB-64 62.9 0.0 0.66 71.7 y 86.8 No·hil 
PSNS Phase II 0 0 4·PB·65 78.8 0.0 0.55 59.8 y 72.4 No-hit 
PSNS Phase II 5$101 89.1 0.0 0.82 89.1 N 107.9 No·hit 
PSNS Phase II SS102 86.6 0.0 0.64 69.6 y 84.2 No-hit 
PSNS Phase 11 SS103 83.8 0 .0 0.73 79.3 y 96.1 No-hit 
PSNS Phase II CR·10 78.7 0.0 0.76 Yes 82.6 N 

Notes: 
1 There were no apparent one-hit (test sediment < 50% of reference) or two-hit (lest sediment <70% of reference) failures for this batch of samples. 
2. CR-225 and CR-10 are reference sediments. 
3. Statistical analyses for differences between test and reference sediment growth rates are conducted when the test sediment growth rate is less than 70% of the reference sediment growth rate. All lest sediment results were 

greater than 70% or lhe reference. Therefore, staUsUcal analyses were not required 10< this batch of testing. 
4. Control and reference sediment perfa<mance criteria are listed in the toxiclty test data quality summary report. 
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l'~. Summary of the reference sediment, negative control, and positive control results for the PSNS Phase II Eohaustorius bioassay. 

Batch Reference (% Mortality) Positive Control (ECSO) 
Cadmium Chloride 

CR-22S CR-24 CR-10 

l 1.0 NT 2.0 3.12 mg/L Cd 
596-18 LCL = 0.00 to 7.36 mg/L 

Extreme NT 5.0 1.0 2.33 mg/L Cd 
596-20 LCL = 0.00 to 7.63 mg/L 

Moderate NT 3.0 4.0 2.11. mg/L Cd 
596-22 LCL = 0.19 to 6.50 mg/L 

Gradual NT 15.0 5.0 2.83 mg/L Cd 
596-23 LCL = 0.28 to 6.47 mg/L 

Performance Reference Mortality minus ECSO within Laboratory 
Criteria Control Mortality ~ 20% Control Limits (LCL) 

* Laboratory control limits for the ammonia reference toxicant test have not yet been established. 

NT =Not tested in a given batch 
Cd = Cadmium 
NH3-N = Total ammonia-N 

PSNS Phase JI Sediment Characterization 
Bfoassay QA/ Review 

6 

Posit ive Control (ECSO) Negative Control 
Ammonia % Mortality 

NT 0.0 

159 mg/L NH3-N 3.0 

134 mg/L NHr N 0.0 

178 mg/L NH3-N 1.0 

EC50 within Laboratory Mortality ~ l 0% 
Control Limits (LCL)* 

F ebruaiy 18, 2000 



'Mle2'7>Sunnnary of the reference sediment, negative control, and positive control results for the PSNS Phase U Ampelisca amphipod bioassay. 

Batch Reference(% Mortality) Positive Control (ECSO) Positive Control (ECSO) Negative Control 
Cadmium Chloride Sodium Dodecyl Sulfate % Mortality 

CR-228 CR-24 CR-10 

I NT 2.0 8.0 0.59 mg.IL Cd 8.42 mg/L SDS 0.0 
596-13 LCL = 0.08 to 0.94 mg!L LCL = 3.85 to 24.5 mg/L 

2 NT 7.0 4.0 0.70 mg/L Cd 8.75 mg/L SDS 3.0 
596-14 LCL = 0.09 to 0.91 mg/L LCL = 3.07 to 23.8 mg/L 

3 NT 6.0 4.0 0.74 mg/L Cd 9.07 mg/L SDS 1.0 
596-17 LCL = 0.10 to 0.93 mglL LCL = 2.72 to 23.1 mg/L 

4 0.0 NT 4.0 0.53 mg/L Cd 11.8 mg/L SDS 1.0 
596~19 LCL = 0.12 to 0.97 mg/L LCL = 2.13 to 22.0 mg/L 

5 NT 11.0 9.0 0.73 mg/L Cd 7.28 mg/L SDS 9.0* 
596-2 1 LCL = 0.10 to 0.95 mg!L LCL = 2.62 to 22.5 mg/L 

Performance Reference Mortality minus Control EC50 within Laboratory EC50 within Laboratory Mortality ::;; l 0% 
Criteria Mortality s 20% Control Limits (LCL) Control Limits (LCL) 

*One Batch 5 control replicate mortality result did not meet the performance criteria ofS 20% mortality for individual replicates (Replicate 3 = 25% mortality). 
Because the test sediment mortal\ty results were all very low (<10% mortality), this was not considered to have adversely affected the test results. 

NT =Not tested in a given batch 

PSNS Phase 11 Sediment Characterization 
Bioassay QA I Review 

SDS = Sodium dodecyl sulfate Cd= Cadmium 

2 February 18, 2000 



'Fahk:S'. Summary of the reference sediment, negative control, and positive control results for the PSNS Phase II bivalve bioassay. 

Batch Reference NCMA (%) Positive Control 
Copper Sulfate 

CR-22S CR-24 CR-10 

l 21.0 NT 14.3 9.63 µg/L Cu 
596-16 LCL = 8.15 to 12.7 µg/L 

Performance NCMA ~35% EC50 within Laboratory 
Criteria Seawater Control Control Limits (LCL) 

NCMA = normalized combined mortality/abnormality (nonnalized to the seawater control) 
CMA = combined mortality and abnomrnlity 
NT = Not tested 

PSNS Phase fl Sediment Characterization 
Bioassay QAJ Review 

9 

Positive Control Negative Control 
Ammonia CMA (°lo) 

7.97 mg/L NH3-N 20.4 
LCL = 5.03 to 12.3 mg/L 

EC50 within Laboratory CMA~30% 
Control Limits (LCL) 

Fehruaiy 18, 2000 



~. Summary of the reference sediment, negative control, and positive control results for the PSNS Phase II Neanthes bioassay. 

Reference Sediment 
Batch Growth Rate (mg/indiv/day) 

CR-228 CR-24 CR-10 

I 0.89 NT 0.76 
596-15 

Performance Mean Individual Growth Rate 
Criteria ~ 80% of Control 

NT = Not tested 

PSNS Phase If Sediment Charac1erizatio11 
Bioassay QAJ Review 

Positive Control Negative Control Negative Control 
Cadmium Chloride Mortality (%) Growth Rate 

(mg/indiv/day) 

7.55 mg/L Cd 0 .0 0.92 
LCL = 4 .26 to 11.l mg/L 

EC50 within Laboratory Mortality $ 10% Target growth rate is 
Control Limits (LCL) ~ 0.72 mg/indiv/day 

QC failure if growth rate is 
$ 0.38 mg/indiv/day 

12 February 18 .. 2000 



Appendix 6. Worst Case Bioaccumulation Interpretation Summary (adjusted values) 

DMMUS51 

Macoma nasuta Nephtys caecoides 
<I> <I> u u 
c: c: 
! ! 
.!!! .!!! 
! <I> ! <I> 

E .5 E .s 
'6' Qi '6' '6' Qi 
<I> .g ,, <I> 0 ,g ,, 

= 1ii <I> c ·:; = 1ii ::;: c ·:; .. ::l u Cl ~ ::l Cl :e 'i5' c: ! ~ 'i5' ('I ! ~ c: .!!- ! <I> c: .!!- ~ ~ ::::- 0 ::::- 0 

<I> .!!! !!; :8 Qi <I> <I> 
,, <I> <I> 8. ,, 

.0 ::l ::l ::l ::l 

"' "' a:: 2:- 2:- ~ ~ <I> 2:- 2:-
"' "' ~ ~ ~ "" "" ~ "" "" u Cii 

:::> :::> £ :::> :::> 
c: u 

"" "" ! ii: ::;: ::;: "' "' ::;: ::;: t:: "" "" .!!! "" +> 
CHEMICAL NAME Units Guideline :? :? 8 ~ -£! 

::;: ::;: 
~ £l ~ 0 0 0 0 

Mercury (Hg) ma/ka-ww 1 0.51 0.51 0.12 yes ves 0.015 0.015 0.038 no yes 
Silver (Ag) mg/kg-ww 200 0.58 0.95 0.21 yes yes 0.055 0.089 0.055 no yes 
Pentachlorophenol (PCP) uafka-ww 900 57.0 69.3 51 .6 no ves 41.3 50.2 40.1 no ves 
Total DDT* ug/kg-ww 3,000 48.7 2,429 4.0 yes yes 58.7 2,927 0.54 yes yes 

• Bioaccumulation exposures for DDT rejected because of the large discrepancy in the initial to retested sediment concentrations, which were 1150 of the initial sediment concentrations. 
The data for DDT are therefore not deemed usable for regulatory decisionmaking based on BPJ. 

Sediment Sediment Initial/Retest 
CHEMICAL NAME Units Initial Retest ratio: 
Mercury (Hg) mgfkg-dw 1.75 2.95 0.59 
Silver (Ag) mg/kg-dw 6.5 4 1.63 
Pentachlorophenol (PCP) Ull/ka-dw 620 510 1.22 
Total DDT ug/kg-dw 748 15 49.9 




