CENWS-OD-TS-DM
MEMORANDUM FOR RECORD 21 March 2000
SUBJECT: FINAL 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 provides 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 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 acceptability 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 1.

Table 1. Regulatory Tracking Dates

Phase | SAP submuttal:

September 14, 1998

Phase [ SAP Approval date:

October 6, 1998

Phase [ 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 Il Retesting SAP Approval date:

October 12, 1999

Phase [I Retesting Sampling date(s):

October 12-28, 1999

Phase Il Supplemental Retesting Data report submittal date:

Phase II Bioaccumulation Data Report submittal date:

February 23, 2000
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 DMMUSs and 7 composited
subsurface DMMUs from a proposed dredging footprint of 373,900 cy (see Figure la-g in Appendix I).
Phase I testing results are summarized in Interim Suitability Determination Memorandum dated 24
August, 1999 (Appendix 1).

Phase Il 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 DMMUSs, which represented
262,060 cubic yards out of a redesigned dredging footprint of 368,050 cubic yards (Figure 1a-f). The
purpose of the retest was primarily to reanalyze the amphipod toxicity with a species less sensitive to clay,
(Ampelisca abdita) for those 62 DMMU s authorized for retesting by the DMMP agencies (Appendix 2).
Ten of the sixty-two DMMUs also underwent Eohaustorius estuarius retesting to reconfirm the potential
sensitivity to clay. DMMU S51 was resampled for bioaccumulation testing. An additional 12,480 cubic
yards was characterized from three new surface DMMUSs within the Turning Basin/Inner Channel
dredging footprint, that were not previously characterized during Phase I. Additionally, two subsurface
composited DMMUSs, D4 and D6, that were found previously unsuitable during Phase I testing, were
authorized by the DMMP agencies to be resampled and reanalyzed as seven individual uncomposited
DMMUs (Appendix 2b, Appendix 3).

Chemical Testing Summary

6. The Phase II retesting results included sediment conventional analyses on all retested DMMUSs, and

chemical recharacterization for a subset of 10 of the sixty-two DMMUSs (S1, S22, S23, S26, S48, 556,
862, S71, S73, D3), and for seven uncomposited subsurface DMMUs (D4a, D4b, D4c, D4d, D6a, D6b,
and D6c), and for the three new surface DMMUSs from the Turning Basin/Inner Channel (S101, S102,
S103). 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 | bioassay results. Also, a subset of six resampled DMMUSs during
Phase I1 (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.

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 D, B, and 3. The surface sediments from the turning basin and
mner 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
tfound at surface subarea locations.




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
Volume (cubic yards) 212,690 cy 94,860 cy 60,500 cy
Number of DMMUSs 53 + 3 field duplicates 26 + 2 field duplicate 12 + 3 field duplicates
Total Sand + Gravel Average = 10.9 % Average =35.7 Average = 63.8 %
Content Range: 6.7 - 17.1 Range: 13.1 - 74.8 Range: 13.3-96.4
Total Fines Content Average = 89.1 % Average = 64.3 % Average = 36.2 %
(% silt + clay) Range: 75.7-94.6 % Range: 22.5 - 86.8 % Range: 3.4 —-86.7 %
Total Clay Content Average = 35.6 % Average =19.8 % Average = 10.6
Range: 27.0-42.3 % Range: 5.1 - 29.3 % Range: 0.1 -30.5 %
Total Organic Content Average =24 % Average = 1.8 % Average = 0.89 %
(% TOC) Range: 1.9-6.0 % Range: 0.38 -5.1 % Range: 0.05 -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 53 DMMUSs from Tuming
Basin/Inner Channel, 8 of 26 DMMUSs from Pier area) and 11 of 12 subsurface DMMUSs 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 DMMUSs. 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 X ML), DDT (S51: 10.8X
ML; S55: 1.4X ML), and Benzoic Acid (S51: 1.0 X ML). 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 chemistry!.

10. Bioaccumulation Trigger exceedances were observed for Mercury (S51, §77, S78), Silver (851), TBT
(S25, S61), DDT (S51, S55), Fluoranthene (S72), Pentachlorophenol (S51), and Bis(2-
ethylhexyl)phthalate (S70). The Navy elected to conduct bioaccumulation testing on DMMU S51 and the
results of this testing are discussed below. As part of the tiered testing process, DMMUSs S25, S55, 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 bicaccumulation
testing on S25, S55, S61, and S702. Therefore, in the absence of required bioaccumulation testing,
DMMUs 825, S55, S61, 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).

11. 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

' 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 DMMUSs during Phase II.
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12.

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.

The analysis of TICs3 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 I DMMU s totaled 91 due to addition of three additional DMMUs and two
subsurface DMMUs, D4 and D6, reanalyzed as 7 uncomposited DMMUSs) 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 | DMMUSs within the 56 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 DMMUSs from the
Turning basin/Inner Channel (S101, S102, S103) 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 Admpelisca 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 DMMUSs 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 5a: amphipod: Eohaustorius estuarius; Appendix 5b: amphipod:
Ampelisca abdita; Appendix Sc: Bivalve Larval; Appendix 5d: Neanthes-growth) for the tested
DMMUSs. 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 5e). 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 Il (pareathesis) Bioassay interpretation summary for each PSNS subarea.

Amphipod Bioassay: 7l Two-Hit | _O'B'e:Hit‘“ No-Hit - Total:
(Eohaustorius estuarius) Phase I (Phase I1) | Phase I (Phase II) | Phase I(PhaseIl) | Phasel (Phase 1)
Turmning 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) 1(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 Bioassay: Two-Hit One-Hit No-Hit Total:
(Ampelisca abdita)  Phase Il only Phase 11 only Phase It__'q-_:ly Phase ITonly
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:
(Mﬂihis'_'_'gallbpfovinciaiis) Phase I (Phase 1) :Pl_;;-sg-r(-lfhasé'll_) Phase I (Phase I) | 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()
Subtotal: 58 (7) 4(0) 21 3) 83 (10)
Neanthes Bioassay: Two-Hit | One-Hit No-Hit Total:
(Neanthes arenaceodentata) Phase I (Phase 1) | Phase I (Phase IT) | Phase I (Phase I1) | Phase I (Phase I1)
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

* Bolded value denotes the number of DMMUs 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 determination.
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a) Amphipod Bioassay (Eohaustorius estuarius). 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 II retesting testing
with a 10 sample subset of the retested DMMUSs (See Appendicies 3 and 5a). An examination of
potential nontreatment effects identified clay content potentially to be a major contributing factor
to the observed toxicity during Phase I. This relationship was reconfirmed during Phase 11
(Figures. 2a-b). The apparent effect of high clay contents on Eohaustorius survival was sufficient
that the DMMP agencies authorized a retest of 62 DMMUSs, where clay contents exceeded 15
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 15 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 15%. 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 (4mpelisca abdita). As noted in Table 3 and Appendix 5b, the amphipod
bioassay retesting of 62 DMMUs, and 7 uncomposited subsurface DMMUs (D4 and D6), and of 3
new DMMUs from the Tumning Basin/Inner Channel with Ampelisca abdita, showed no toxity
with all 72 DMMUs tested passing the nondispersive site disposal guidelines.

¢) Bivalve Larval Bioassay (Mytilus galloprovincialis). The results of the larval bivalve test
(Appendicies 3 and 5c¢ and Table 3) also showed significant toxicity being expressed although not
to the extent shown in the amphipod bioassay. A total of 58 Phase | DMMUs had two-hit and 4
exhibited one-hit toxicity responses, with 21 DMMU s exhibiting no-hit responses according to the
nondispersive interpretive disposal guidelines. The results of the Phase II testing, where 10
DMMUSs 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 <0.001, 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) Neanthes 20-day Growth Bioassay (Neanthes arenaceodentata). The results of the Neanthes
growth bioassay (Appendicies 3 and 5d and Table 3) showed low toxicity among the 83 Phase I
DMMUs characterized, with 5 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 5a-e and Table 3) indicates that virtually all the
material from the Turning Basin/Inner Channel passed the unconfined-open-water disposal
guidelines (52 of 53 passing), whereas 18 out of 26 Pier surface DMMUSs and 9 of 12 subsurface
DMMUs passed the DMMP guidelines. Five of the Pier Surface DMMUs (S51, S25, S55, Sé61,
S70) passed the bioassay testing guidelines, and were subject to required bioaccumulation testing
because of bioaccumulation trigger exceedances. These DMMUSs 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 (577, 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 S51, which
passed Phase I bioassays, but also exceeded the ML rule, and decided that standard
bioaccumulation testing with a 45-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 S51, and the results of the testing of this DMMU is
described below. The Navy decided not to archive bioaccumulation samples for S25, S55, S61,
S70 during the Phase II resampling effort. After reviewing the Phase II bioassay retesting results,
S25, S55, S61, and S70 passed the bioassay interpretative guidelines (see Appendix 3), but the
Navy decided not to pursue bioaccumulation testing of these four DMMUSs because of schedule
and timing considerations. Therefore, these four DMMUs s are considered unsuitable for
unconfined-open-water disposal based on DMMP BPJ.

Table 4. DMMU s passing bioassays with sediment bioaccumulation trigger exceedances.

Chemical TRA (5 L UEE] I Y. | Fael BN J S70

Mercury 1.75
BT = 1.5 ppm

Silver _ 6.5
BT = 6.1 ppm

BT = 0.15 ppb (porewater)

TBT 0.15 0.17

DDT 748 96.9
BT =50 ppb

Pentachlorophenol 620
BT = 504 ppm

Bis(2-ethylhexyl)phthalate 31,000

BT =13,870 ppb

Bioaccumulation Testing Summary

14. As noted in paragraph 13f above only one of the eight DMMUs with bioaccumulation trigger exceedances

15.

(S51) was subjected to bioaccumulation testing. The remaining seven DMMUs either failed Tier I1I
bioassay testing (S72, S77, S78), or failed to conduct bioaccumulation testing as required for unconfined
open-water disposal (UCOWD) consideration (S25, S55, S61, $70). Therefore, these seven DMMUSs are
unsuitable for UCOWD. The sediment analytical results of the resampled DMMU S51 are depicted in
Appendix 6.

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 10-gallon aquaria. The standard PSDDA
bioaccumulation test duration 1s 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 45 days based on the recommendation of the DMMP agencies.




16. Five replicate 10-gallon aquaria were run for the negative control, reference sediment, and for the tested
DMMU S51.

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 1 (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/ Phase I > 1). When the ratio is less than 1 (Phase 1/ Phase II < 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 S51.

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-SS51 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 ¢) 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): 1.0 ppm wet weight (ww)
silver: no guideline
DDT + DDE: 5.0 ppm wet weight (ww)
Pentachlorophenol: 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 1s 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 SDM), 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.

¢) 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:




19.

21

“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
sublethal 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 effects®. 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-S51:

Mercury (methyl mercury): 1.0 ppm ww
Silver: 200 ppm ww
DDT + DDE: 3.0 ppm ww
Pentachlorophenol: 900 ppm ww

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

. 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 0.1 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 S51 Macoma and Nephtys tissue were judged to be statistically below the chemical
guideline using the adjusted values.

However, the results of the sediment reanalysis of S51 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 1, 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

* Allison, D.B., B.J. Kallman, O.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, 1971).
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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 bioaccumulation 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 S51. Therefore, DMMU-S51 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 DMMUSs 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 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)(1) of the Clean Water Act.

10
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Figure 2a. Scatter Plot of Eohaustorius Mortality versus Clay Content
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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.

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 Intemational
Corporation (SAIC) to the Dredged Material Management Office (DMMO) on July 6, 1999 for
distribution to and review by the DMMP agencies.

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:

Qctober 6, 1998

Sampling date(s):

January 11 — February 4, 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, 875, S76, and D7 because these locations are already at project design depths) amounted 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 (DMMUSs) and seven composited

prppedix |
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subsurface DMMUs for a total of 83 DMMU s (see Figure 1a-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 DMMUSs 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.

Parameter

Surface: Turning Basin

| Surface: Piers D, B, 3

- ‘and inner channel e
Volume 200,180 cy 104,060 cy 69,660 cy
(cubic yards)
Number of 50 + 2 field duplicates 26 + 1 field duplicate 7 + 2 field duplicates
DMMUs

Total Fines
(% silt+clay)

Average =90.9 %
Range: 83.4-95.6 %

Average =644 %
Range: 25.2 - 88.3 %

Average=32.0%
Range: 9.8 — 86.7 %

Total Organic
Content (% TOC)

Average =36.1 %
Range: 26.2-43.5%

Average = 20.4 %
Range: 5.1 -33.9 %

Average =9.0 %
Range: 0.1 —30.5 %

6. The results of chemical analyses of the 83 DMMUSs and five field duplicate samples indicated that

48 of the 76 surface DMMUSs and 6 of 7 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 DMMU .
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: 23X ML; S78: 2.3 X ML), DDT (S51: 10.8X ML; S55: 1.4X ML), and Benzoic Acid
(S51: 1.0 X ML). Three management units (851, 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'. The Navy elected
to conduct concurrent bioassay testing on all eighty-three DMMUs because of timing

! 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.

. Standard bioassay testing was conducted on all eighty-three DMMUSs 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.

‘Amphipod Bioassay: | Two-Hit 0ne-I-I1t'?3‘*" | L Pass
(Eohaustorius estuanus) o we --i.:: B
Turning Basin (surface) 39
Piers D, B, 3 (surface) 5 17
Piers D, B, 3 (subsurface) 2 4
Subtotal: 18 60
Bivalve Larval Bioassay: ’I‘wo-H:t . One-Hit
(Mytilus galloprovincialis) e ek
Turning Basin (surface) 33 0
Piers D, B, 3 (surface) 19 3
Piers D, B, 3 (subsurface) 6 1
Subtotal: 58 4
Neanthes Growth Bioassay: - Two-Hit | e TPAsSe 0 Total:
(Neanthes arenaceodentata) | - Shdeie lin e
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: 3 0 78 83
DMMP Bioassay Determination: | Number of Suitable DMMUs | Number of Unsuitable DMMUSs
Turning Basin (surface) 3 47
Piers D, B, 3 (surface) 3 23
Piers D, B, 3 (subsurface) 1 6
Subtotal: £ 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 DMMUSs had no toxicity being expressed. A total of 18 two-hit and
60 one-hit toxicity responses were observed among the 83 DMMUSs. An examination of
potential nontreatment effects indicated that clay content may be contributing to the




b)

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.

Bivalve Larval Bioassay (Mytilus 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

d)

Neanthes growth bioassay (Appendix 3¢ and Table 3) showed low toxicity among the 83
DMMUs characterized, with 5 DMMUs exhibiting two-hit responses, and the remaining
78 DMMUs passing the nondispersive disposal guidelines for this bioassay.

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 DMMU s 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 [V
analysis to assess the risks of this DMMU for open-water disposal.

Bioaccumulation Trigger Exceedances. As noted in paragraph 6, a number of DMMUSs
had bioaccumulation trigger exceedances. These are highlighted in Table 4 below.
However, except for S51, all DMMUSs 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 IV 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 DMMUSs 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 bioaccumulation trigger exceedances.

Mercury
BT = 1.5 ppm
Silver 6.5

BT = 6.1 ppm

TBT 0.15 0.17

BT = 0.15 ppb (porewater)
DDT 748 96.9

BT =50 ppb
Pentachlorophenol 620

BT =504 ppm
Bis(2-ethylhexyl)phthalate 31,000
BT =13,870 ppb

8. The agencies concluded on an interim basis pending review of amphipod retesting results, that all
but six DMMUs (824, 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 DMMUSs). 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)(1) of the Clean Water Act.
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Appendix 1. Puget Sound MNaval Shipyard, Bremerton, WA,
DMMP Evaluation Summary

OMMU1ID]  S14 515 516 517 518 519 S20 521 522 823 . $24 525 526
Rank: H H H H H H H H H H H H H
CHEIGIC_ALN.&ME Units SL BT ML Conc. |vQ| Conc. |VQ| Conc, |VQ| Conc. |VQ] Conc. [VQ] Conc. [VQ] Conc |[vQ] Cone. |VQ| Conc. |WQ| Conc. |VQ] Conc. |VQ| Conc. |VQ] Conc. |VQ
Arsenic mglkg a8l 507.1 700
Copper. gk 350 1,300
Lead | myikg 450 | 1,200
Mercury | mokg] 041 15 23 0.471 0,605
Silver -} malkg 61 6.1 B4
Zinc. mgikg{ 410 3,800
Tributyltin ion {porewater) wyk [ 015] 615 - 015
Acenaphithe uglkg 500 2,000
Fluorene: s kg 5401 - 3,800
Phenanthrene ugtkg | 1.500° 21,000
Anthracene ugikg 960 13,000
| Flugranthene "l ogkg| 4.700] 4600 30,000
Pyrene : | votkg | 2,600 16,000
Benzo[ajanthracens ugkg | 1,300 5,100
| Chrysene uglkg | 1.400 21,000
Indeno(1.2.3-c.djpyrene kg 600 4.400
Total HPAHS | uakg | 12,000 © 4 68,000
1.2,4-Trichlor uglkg | 31 = 64
Hexaclorok ne (HCB) ‘uglkg 22 [ e8] 250
Bis(2-ethylhexy " [ woxg| 8a00] 13870 =
“2-Methyiphenol : wgikg &3 7T
24-Dimethyiphenol - ugkg | 28 210
Pentachlorophenol uglkg 400 504 590
Benzoic Ackd ugikg 650 760
Benzyl alcohol uglkg 57 B70
Hexachiorobutadiene uglkg 28 24 270
N-Nitrosodiphenylamine " | vokg 28 130 130
alpha-Chlordane ug/kg 10 37
Dieldrin + kg 10 7
[ Total DDT ug/kg 69 50 69
Total PCBs e ug/kg | 130 3,100
Total PCEs (TOC- normalized) | mokg| 38
Tolal Solids % 37.6 376 387 408 420 39.8 394 395 376 3t 355 36.6 372
Tolal Volatile Solids % 6.6 73 16 79 7.0 18 64 7.1 6.6 7.1 8.6 15 6.5
Total Organic Carbon % 2.7 2.9 2.0 24 23 2.6 23 32 3.2 28 25.0 io 28
Tolal Ammonia mgkg 47.0 40.0 39.0 61.0 58.0 45.0 29.0 300 51.0 55.0 52,0 57.0 54.0
Total mglkg! 72 74 55 2lu 2|u aolu 29 wlu 28lUu 6| u 28| U 51 &7
Gravel (percent) % - - 0.3 02 0.2 0.3 26 - 0.6 - “ < 08
|Sand (percent) % 88 6.3 8.1 10.0 10.0 a5 136 10.0 8.1 105 71 85 59
Silt {percent) % 485 50.2 53.0 57.6 56.3 52.8 489 50.6 48.0 48.1 55.1 489 56.1
Clay (percent) % 41.7 43.5 36.8 32.0 336 37.6 35.1 39.6 42.3 40.4 37.7 428 37.2
Fines (percent silt + clay) % 91.2 w37 918 896 89.9 50.4 84.0 50.2 903 89.5 52.8 515 ]
preferred reference maich: 827 82.7 B2.7 827 827 82.7 827 82.7 B2.7 827 827 827 B27
Eohaustornius estuanus hils; 1-H 1-H 1-H 1-H 1-H 1-H 1-H 1-H 1-H 1-H 2-H 1-H 2-H
Mytilus galloprovincialis hils: . 2:H 2-H 2-H 2-H 2-H 2-H
Nearthes arenaceodentata hits; i 2-H
Bloassay Pass/Fail:
BTs : yes
Bivaccumulation conducted; no
Bioac lation Pass/Failt:
ML Rule excepded:
PSDDA D tion: o
DMMU Volume; oy | 4020 4,030 1,970 3,980 4,030 3,970 4,030 4,000 3.960 3,880 3.620 3,960 3,960
DMMUID. 5 |514|[s15|151e||sw||_31&1|519||szo||521]|5221[523[|524||525[1525|
[ o[ | sps0] | 3e0] | 3980] | 400 | 30| | 4o00] [ 4ocoo] [ 3se0] T 3se0] | [ T 3se0] [ 3860]
e 3,920
Eohaustorius retest ‘ yes yes yes
Amphipod (Ampelisca) relest [ aaz] | 40| | 3670 | adga0] | 4cso] | 3er0] [ ao3] | aooo] [ 3s0] | 3980 ] [ ] 3se0] | 3se] |
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Appendix 1. Puget Sound Naval Shipyard, Bremerion, WA,
DMMP Evaluation Summary

DML 1D 51 52 53 54 55 56 57 58 59 510 511 512 513
3 B Rank: H H H H H H H H H H H H H
CHEMICAL NAME Units SL LT ML Conc. |VQ] Comc |[vQ{ Conc |VQ| Conc |VWQ| Conc. |VQ| Conc. |VQ| Conc [VQ] Conc. |[VQ]| Conc. |VO| Conc. (VG| Cone. |VQ] Conc. |VQ| Conc. |VQ
Arsenic. mylkg 57| 5071 700
Copper maika 290 1,300 =
Lead mokg| - 4507 1,200
Mercury i : malkg 041 15 23 0.773 0.872 0,548 0,915
Sitver matkg 6.1 61 8.4
Zinc mafkg 410 3,800
| Tributyltin ion (porewaler) g/l 015 015] -
Acenaphthene : kg 500 2,000
Flugrene ugkg 540 1 as00
Phenanth uglkg | 1500 21,000
Anthracene iy | waikg 960 13,000
Flugranthene ug'kg 1,700 | 4,600 | . 36,000
Pyrene uglkg 2,600 16,000
Benzo(a) uvatkg | 1,300 ; 5,100
Chiysene ughkg | 1,400} 21,000
Indeno(1,2,3-c.d)pyrene valkg 600 4400
Total HPAHS i vgikg | 12,000 59,000
1.2.4-Trichlorobenzene - ug/kg i i 64
Hexach (HCE} ug/k 22 168 230
Bis{2-ethylh alate | ughkg| 8300 13,870 -
2-Methylphenol - | kg 63 S
2.4-Dimelh£g1em" | uglkg 2% Sy 210
P henol uglkg 400| " s04f 680
ic Acid i uglkg 650 S 160
Benzyl alcahal | vakg 57: B70
Hexachlorobutadiene ugihg 29 212 270
N-Hitrasodiphenylamine ugikg 28 130 130
alpha-Chiardane - | uatkg 10 ar
Digldrin | wgtkg 10 L
Total ODT. kg 6.9 50 69
Tolal PCBs ughkg | 130 i 3100
Total PCBs (TOC- normalized) | mg/kg 38
Total Solids (N 413 40.5 40.4 39.6 442 40.7 406 40.0 42.0 401 41.1 38.7 381
Total Volatile Salids i % e 9.0 6.3 B.1 8.1 7.4 6.5 6.0 6.7 5.5 59 8.3 8.8 [X]
Total Qrganic Carbon % : 2.2 1.2 28 28 2.2 24 2.0 2.1 1.8 2.2 20 24 26
Total Ammonia mgikg : 43.0 50.0 420 26.0 46.0 42.0 44.0 18.0 23.0 36.0 36.0 49.0 31.0
Total Sulfides mglkg e 83| J 6] J 210 4 130] J %] U 48] J 98 27| u 39 50 78 46 %) U
Gravel (p ) B 0.2 05 - - 18 02 0.2 0.3 0.9 0.4 0.2 0.8 .
Sand [percent) % 8.7 69 96 10.8 1.6 11.0 59 8.7 15.7 132 146 78 [X]
Silt (percent) e 58.2 56.5 54.7 56.8 53.0 528 55.6 52.4 47.3 50.4 508 529 57.9
Clay (percent) % 322 36.1 35.6 323 33.7 35.9 34.0 38.8 36.1 35.8 M8 389 353
Fines (percent siit + clay) % 90.9 026 90.3 [CH BG.7 8.7 89.7 91.2 83.4 B6.2 85.2 91.8 932
preterred reference match. : 827 827 82.7 82.7 827 82.7 82.7 B2.7 82.7 82.7 82,7 827 B2.7
Eohaustonus estuarius hits: ik 1-H 1-H 1-H 2H 1-H 2-H 1-H 1-H 1-H 2-H 1-H 1-H 1-H
Mylilus galloprovincialis hits; 2H -H 2-H 2-H 2-H 2H 2-H 2-H 2-H 2H 2-H 2-H
Neanth hits, i $o
Bioassay Pass/Fail:
ETs exceeded:
Biga lation conducted;
Bioacct ion Pass/Fail:
ML Rule exceseded:
PSDDA D lion; :
DMMU Volume: 1 oY
DMMU 1D :

[ 050 | om80] | 4oo0] | 3g80] | 4700 | 40s0] | 3850] | 3es0] | 4030] | 4050] [ 4osof | 3sero] | 3sd0] |

Eohaustorius retest yes
Amphipad (Ampelisca ekt [Cao] [ aem] [ wow] [ 3] | wwwo] | aee] | seeo] | seo] | aww] | aee] | eww] | seo] [ ssw] ]




Appendix 1. Puget Sound Naval Shipyard, Bremerton, WA,
DMMP Evaluation Summary

DMMU 1D} 579 S40 41 542 543 S44 545 S46 547 S48 549 S50 551
Rank: |+ 3 Frcthesy it H H H H H H H H H H H H
CHEMICAL MAME Units 5L BT ML Conc. |¥Q] Conc |[VQ| Conc. |VQ] Conc. |VQ| Conc [VQ] Conc. [VQ| Conc. [VQ] Conc. |VQ| Conc. |vQ| Conc Conc. |vQ| Conc. (VQ] Conc. | WQ
Arsenic migki a7 5074 700 i b
| Copper mg/kg 380 1.300
Lead mo/kg 450 1,200 i
Marcury : mglkg 041 15 CE 0.434 0.454 175
Silver “mglkg. 61 61 84 Bl o 5
Zing mghkg| 410 T i i 520
Tributyltin ion (porewater) uglL 0.15 0.15 i L
Acenaphthene ugkg 500 2,000
Fluorene uglkg 540 3,600
F uglkg | 1,500 21,000
A upkg | esof | 13000
Fluoranthens ugikg 1,700 4600 | 30,000 i ‘ 2100 D
Pyrene | ugkg | 2,600 16,000 T i 3,300 | O
Benizo{a)anthracene ugikg 1,300 5,100 W
Chryseéne : uglkg | 1,400 21,000
Indeno(1.2,3-c.d)pyrer uglkg 600 4,400 : EpT:
Total HPAHs | wglkg | 12,000 69,000
1.24-Trichlorabenzene " fuakg| T 64 6| uo
Hexaclorobenzene (HCB) - ughkg | 22 168 230 77 | up
‘Bis| 2-ethylhexyljphihalate uglkg B300 | 13,870 o
2-Methylphenol : ug/kg 63 77 i 771 up
2.4-Dimethylp ugikg 29 210 R 77| uD
P hiorop _ug/kg - 400 504 690 % 620 | UD
Benzoic Acid ugkg | - 850 760 g T uD
Benzyl alcohol vafkg 57 870 ] 10| uD
Hexachiorobutadiene ug'kg 29 212 270 : g2 | uD
| N-Nitrosodiphenyiami laikg 28 130 130 R 77| ub
alpha-Chiordane ug'kg 10 37 27| D
Dieldin uglkg 10 a7 T w1 D
Total DOT ughg | 68 50 69 T i
Tolal PCBs i ugikg 130 3,100 B L I 1,115
Total PCBs (TOC- normalized) | malkg i L 218
Total Solids ) . _ﬁl 1.6 36.2 352 arz 378 36.8 36.0 3ro 7.8 36.8 352 46.4
Total Volatile Solids % 9.4 8.8 6.5 100 B.1 11.0 BB 8.0 7.0 8.6 T4 18 8.7
Total Organic Carbon % . 23 20 21 2.3 2.4 27 24 24 2.5 19 £ 22 51
Total Ammonia mgikg 57.0 A 21.0 45.0 58.0 53.0 700 55.0 62.0 B81.0 BE.D B5.0 530 35.0
Total Sulfides 5 makg| ok g4 iT| U 14 i) a2 18 130 55 110 120 67 140 1,800
Gravel (percent) % Ry - . - - . 06 - - 03 0.5 0.3 5.1
Sand (percent) % 5 7B 74 9.5 101 B.3 7.1 71 7.8 68 1.5 78 10.0 46.3
Silt {percent) . 5604 58.0 57.7 54.3 56.7 66.7 6449 B4.7 583 508 547 572 332
Clay {percent) s 359 34.5 33.0 356 34.9 26.2 1.5 275 34.0 41.5 36.9 325 11.4
Fines {percent sill + clay) o 41.8 825 0.7 89.9 91.8 828 924 822 933 924 91.6 897 44.6
peferred reference match 4 a2.7 827 827 827 a2y 827 527 B27 B2 7 a7 B2.7 82.7 58.2
Eobaaaloris Gotrance mie. B 3 1-H 1-H 2.H 2-H 1-H 1-H 1-H 1-H 1-H = 1 | 1H 2-H
Mytilus galloprovincialis hits: it ; L 2-H 2-H 2-H 2H 2-H 2-H = i 2-H
B arenat hhﬁ: SR -
Bioassay Pass/Fail: #
BTs exceeded: i i i yes
Bivaccumulation conducted: i : bk T ) no
Bioatcumulation Pass/Fail; © i A ¥y
ML Rule excesded: i
PSDDAD ation;
DMMU Volome: oy T T 3,950 4,060 3,950 4,150 3,880 4,050 4,080 4,120 E
DMMU 1D: : "~ |'Fbsas| | sa0 | | sS4 | | sS4z | | s43 | | sa4 | | sa5 | | s46 | | sa7 | | ses | | FD-s48
[ ae] | ses0] | _sow] | 30| | awwo] | ssw] | 4ow] | eew] | 4] [ o] ] [T soo] ]
4,030
Echaustonius retest yes
Amphipnd (Ampelisca) retest [ sgr0] [ se0] [_4060] [ 3eso] [ a41s0] [ 3se0] [ a«pso] | 4oea] | 41z0] |




Appendix 1. Puget Sound Naval Shipyard, Bremerion, WA,
DMMP Evaluation Summary

DMMU 1D/ 527 528 529 530 531 532 533 S34 5315 538 537 538 539
Rank: H H H H H H H H H H H H H
CHEMICAL NAME Units SL BT ML Conc. |VQ| Conc. |VQ| Conc (VQ| Cone |[VQ{ Conc [VQ] Cone [VQ| Conc. |VQ| Conc. |VQ| Conc. |[vQ| Conc. [VQ| Conc. [VQ| Conc. [VQ| Conc. |VQ
Arsenic mgikg 57T} 5071 700
| Copper “mag'kg 380 1,300
Lead ‘mghkg | 450 1 3200
Mercury ma'kg 041 1.5 23
Silver mglkg 6.1 61 84
Zint molkg 410 - 3,800
Tributyltin ion {porewaler) ugit 0.15 0.15 -
Acenaphihene uglkg 500 2,000
Fluorens ugikg 540 3,600
Phenanthrene o | ugkg | 1500 21,000
Anthracene uglkg 960 13.000
Fivoranthene i | ualkg 1,700 | 4600 | 30,000
Pyrene | opkg | 2,600 16.000
Benzo{a)anthracene kg 1,300 w 5,100
Chrysene ughkg | 1,400 : 21,000
Indeno{1.2,3-c.djpyrens _tgikg GO0 4,400
Total HPAHs ug/kg | 12,000 69,000
1.2 4-Trichlorobenzene ugkg 3t 4
Hexaclorobenzene (HCB). ughg | 22 168 230
Bis{2-ethylhexyl)phihalate uglkg | 83001 13870 1
2-Methylphenal uglkg 63 7
2.4-Dimethyiphenol Uk 29 ;210
F p uglkg 400 504 | . 690
Benzoic Acid ualkg 650 760
Benzyl alcohol ug/kg 57 870
Hexachlorcbutadiene | kg 291 22 270
N-Nilsosodipheny | kg .28 130 130
alpha-Chigrdane wgfkg 10 a7
Dieddrin uglkg 10 37
Total DOT ughkg | B8 50 [
Tolal PCBs uglkg 130 3,100
Total PCBs (TOC- normalized) - | malkg LREL DS
Total Solids % 37,1 78 371 38.0 382 330 369 367 380 380 378 373 38.3
Total Violatile Solids % B85 74 6.7 78 6.4 7.6 1.8 B2 78 98 98 6.7 8.3
Total O!Eamc' Carbon i % 22 241 25 3.2 22 22 27 23 23 25 2.3 23 2.0
Total i mglkg 54.0 88.0 57.0 31.0 43.0 260 54.0 40.0 56.0 71.0 74.0 6.0 58.0
Total Sulfides mglkg 291U 28| U 18 el B0 36 54 100 130 74 91 55 32
Gravel (percent) Yo - - - 0.3 0.8 03 - 03 - 03 4.3 i 08
Sand (percent) % B.6 93 6.2 82 10.0 a8 44 7.5 & 52 7.4 6.7 83
Silt (percent) % 56.3 518 56.6 545 56.4 &7.7 58.0 51.0 55.5 57.0 52.0 58.0 548
Clay (percent) Foi: 35.0 3a.8 37.3 e 33.0 334 36.6 41.1 7.0 37.6 36.8 353 36.0
Fines (percent silt + clay) ) §1.3 80.7 939 91.5 Ho.4 81.1 95.6 G2.1 92.5 4.6 888 93.3 90.9
preferred reference malch: ; i B2.7 B2.7 B2.7 B27 B2.7 82.7 az7 B2.7 827 8.7 82.7 82.7 82.7
Echaustorius est hits! ; 1-H 1-H 2-H 1-H 2-H 1-H 1-H 1-H 2-H 1-H 1-H 1H 1-H
Mytilus galloprovincialis hits; 2-H 2-H 2-H 2-H 2-H 2-H 2-H 2-H 2-H
s arenaceod hits:
Bioassay Pass/Fail:
BTs ded:
Bic lation conducted.
Bi lation Pass/Fail:
ML Rule exceeded:
PSODA D i :
DMMU Volume: cy A A .
OMMU D" i | sz | | s | 528 | | 5% | | s: | | s | | saa | | s | | s | | s | | sy | | s | | s |
[ 3eeo| [ 3ssa] [ [ [ aooo] | 3sso] | a3oeo| [ 3sro] [ 4oe0] [ 3se0] [ aseo [ aseo] [ 3sso] [ 4180]
E 1 4,010
Eohaustonus retest
Amphipad (Ampelisca) retest [ aseo] | wssso] | [ ] 4ooo] [ 3ssso] [ 3@ | 3e70] [ 4pe0] [ 3840 [ ses0] [ 3ee0] [ 60 |
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Appendix 1. Puget Sound Naval Shipyard, Bremertan, WA,

DMMP Evaluation Summary

“ommuin]  ss2 S53 554 555 556 857 558 559 560 581 562 563 564
] Rark: H H H H H H H H H H H H H
CHEMICAL NAME Unils | 5L BT ML | Conc. [VQ| Conc. |vQ| Conc |vQ| Conc. |VQ| Cenc, |VQ| Conc. | VQ | Conc, Conc. |[VQ| Conc. |VQ| Conc. |VQ| Conc VG| Conc. Cone. |VQ
Arsenic mglkg 57 5071 700
Copper mg/kg 380 1,300
Lead malkg 450 1.200 460
Mercury mgikg| 041 15 23| 107 0510 0859 0.929 1.32 0.958 0.701 0.5590
Silver malkg 6.1 61 84
Zing mgkg 410 3,800
Tributyltia ion (porewater) ugll 0.15 015 - 017 E
Acenaphthens ugikg 500 2,000
Fluprene uglkg 540 3,600
| Phenanihrene valkg | 1500 21,000
Anth uglkg 960 13,000
Fluoranth ughkg | 1700 | 4,600 [ 30.000
Pyrene uglkg | 2,600 16,000
Benzo(ajanthracene uglkg 1,300 5,100
Chrysene - uglkg | 1,400 21,000
Indencl1,2.3-c.d)pyrene uglkg 50O 4,400
Total HPAHs ughg | 12,000 609,000
1,2, 4-Trichlorobenzene ugrkg 311 64
Hexach (HCB) ughg | 22 168 230
Bis(2-ethylhexyliph ughkg | B8300| 13870 -
2-Methylphenol uglkg 63 1 7
2,4-Dimethylphenol uglkg 23 ? 210
Pentachiorophenol uglkg 400 504 690
Benzoic Acid uglkg 8450 760
Benzyl alcohol uglkg 57 B70
Hexachlorobatad ug/ka 29 212 270
N-Nitrosodiphenylamine uglkg 28 130 130
alpha-C uglkg 10 37
Dieldrin ugikg 10 ar
Total DOT ughg |~ 89 50 68
Total PCBs uglky 130 3,100 158 213 136
Total PCBs (TOC- normalized) | mo/kg 38 11.6 I a7 78
Total Solids % 64,8 637 465 45.4 5.7 78.3 4B4 72.2 58.7 249 489 421 427
Total Volatile Solids % 4.7 34 85 80 4.7 25 44 25 4.0 6.9 5.7 6.7 B.0
Tolal Crganic Carbon % 23 17 22 24 1.9 14 1.3 12 1.6 18 20 22 1B
Total Ammonia ng/kg 28 65 200 380 18.0 48 130.0 2.4 39 14.0 200 24.0 46.0
Totat Sulfides mgikg 380 | J 890 60| U 61 44| U 3l ul 11 150 27 82 74 120 &1
Gravel (percent) % 183 256 0.2 . - 13.8 0.6 15.0 29 - 0.4 0.5 0.4
|Sand (percent) % 55.6 436 216 15.0 409 61.0 1.1 586 441 218 17.3 135 11.2
Sit (percent) % 172 19.3 519 535 417 20.1 543 18.3 386 52.1 535 56.1 55.7
Clay (percent) % 88 114 a7 315 174 5.1 339 7.3 135 26.4 28,7 29.9 326
Fines (percenl silt + clay) A 261 30.7 78.2 85.0 59.1 252 88.2 256 53.1 785 822 86.6 88,3
preferred reference match: 27.0 210 827 82,7 582 270 827 27.0 58.2 82.7 827 827 82.7
Ex hits: 2-H 1-H i-H 2-H 1-H 2-H 1-H 1-H 1-H 1-H
Mytilus galloprovincialis hits: 1-H 2H 2-H 2-H 2-H 2-H 2-H 2-H 2-H 2-H 2.H
arenac hils;
Bioassay PassiFail : -___W - B B
BTs ded: yes yes
Bigaccumulation conducted; no it
Bi jon Pass/Fail -
ML Rule exceaded: :
PSDDA D ination: 355
OMMU Volume: oy 3,860 4,020 4,040 4,010 4,120 3,470 4,040 4,520 4,330 4,200 4,270 4,350 4,190
DMMU ID: i | 852 || sss | | ss4 | | s%5 | | ss6 | 57 | | s56 | | ss8 | | seo | | s&1 | | se2 563 564 |
[[ams0] | [ [ 4o0s0] | ap010] | 4120 [ 34r0] | 4040 | [ ] 43s0] [ 4200] [ az70] 4,350 | R
4,020 |_4.520 |
Echaustorius retest yes YES
Amphipad (Ampelisca) retest [aoao] [ apw0] [ 4120] 4,040 [ 4200] [ 4270] 4,350 [ 4,190 |
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Appendix 1. Puget Sound Maval Shipyard, Bremerton, WA,
DMMP Evaluation Summary

[omMmu D] s6s 566 S67 S68 560 S70 571 S72 S73 577 578 SB0
Rank: H H H H H H H H H H H H
CHEMICAL NAME Units | SL BT ML | Conc. |vQ| Conc. |v@| Cenc |va| Cone, |vQ| Conc | V@ | Conc. | V@] Conc (VO Conc. |VQ| Conc. |VQ| Corc, | VG | Conc. | V@ | Conc. |va
Arsenic mg/kg 571 5074 700 72
Copper malkg 390 1,300 670 690
Lead ; markg 450 1,200
Mercury ; ; molkg| 041 15 23 0.529 0836 1.09 117 0.720 0.949
Silver T B malkg 6.1 B1] B4 e
Zinc: i Mgk 410 3,800 : GE0
Tributyltin ion (porewaler) woll | 015 0.15 = ;
Acenaphthene. - . uglkg. 500 2,000 o 860
Fluorene i vglkg | 540 3,600 T o 710
F vokg || 1,500 21,000 2200 | D
Anthracene vakg 960 13,000 EE | 1.000
Fluor vghkg [ 1.7on | 4800 ] 30000 B.200 | D
Pyrene ughg | 2,600 16,000 5500 | D
Benzo(ajanthracene i ugkg 1,300 5,100 2100 | D
Chrysene ugkg | 1,400 21,000 g 2,000 | D
Indeno(1,2,3-c.djp ugikg 500 4,400 ] 620
Total HPAHS | ugikg | 12.000 | 89,000 | 20700
1.2, 4-Trichlorobenzene Juakg | 31 64 :
b (HCB) | va'kg 22 168 1 230 23 | uD ) i 45 | UD 34| UD
Bis{2-ethylhexyljphthalate .~ | ug/ko | 8300 | 13870 @ ~ 31000 | D
2-Methylphenol e WY T LY
2.4-Dimethylphenal ug/kg 29 ; 210 45 [ UD 34 [uD
Pentachlorophenol vglkg 400 504 590
Benzoic Acid vglkg 850 760
Benzyl alcohol - ughkg | 57 870 73| UD
| Hexachiorobutadiene ugkg | 28] 212 270 55 | UD 40| UD
N-Nitrosodiphenylaming | uoka | 28 130 130 45| LD 34| LD
alpha-Chiordane o Pogkgll 0] ar
Dieldrin ughkg | 10 a7
Total DDT ug/kg 8.9 50 B9
Total PCBs | vaikg 130 3,100 220 310 134 260 290 370
Total PCBs (TOC- ized) | malkg 38 138 282 B89 30 16.1 195
Tolal Solids %o 45.3 44.8 552 54.9 59.4 44.6 54.2 612 69.2 56.8 429 46.2
Tolal Volatile Solids % 6.9 78 42 43 35 48 47 3.7 1.9 55 7.8 78
Total Organic Carbon % ; 20 2.0 16 11 12 15 16 13 0.38 18 1.9 20
Total Ammonia T ma/kg 2 E 3680 41.0 4.1 4.0 2.2 130 .0 43 3.2 42 15.0 30,0
Total Sulfides - ; | markg 21 16| U 51 180 74 31 98 190 1wl u 5] J 580 [ J 79
Gravel (percent) % 04 0.4 1.5 38 38 03 22 3.3 1.1 57 0.4 0.3
[Sand (percent) % 144 133 590 38.6 46.1 15.9 318 44.0 19.8 40.3 195 78
Silt (percent) % 54.3 61.8 24.8 404 347 558 433 378 57.2 427 874 56.0
Clay (F t i % 31.0 24.4 14.7 19.2 15.8 27.4 225 14.9 219 10.3 12.6 23.7
Fines (percent silt + clay) % 85.3 86.2 385 58.6 50.5 83.2 65.8 52.8 791 530 80.0 808
preferred reference maich: i 827 827 210 582 58.2 827 56.2 58.2 827 58.2 827 82.7
estuanus hits; 1-H 1-H 2-H 1-H 1-H 1-H 1-H 1-H 1-H 2-H 1-H 1-H
Mytilus galloprovincialis hits; 2-H 2-H 2-H 2-H 2:H 2-H 2-H 1-H 1-H 2-H
Neanthes arenaceodentata hits: 2-H 2-H
Bioassay Pass/Fail: i
BTs ded ; ; yes yes yes yes
Bis ion conducied: - ' " no no na
Bioaccurnulation Pass/Fail
ML Rule d . : yes yes
PSDDA Determinat e i
DMMU Volume: oy 4,280 4,180 3,760 3,850 3,750 3,800 4,000 T | 3670 4,000 3,600 3,580 3,910
DMMU 1D: | ses | [ ses | | ser | | se8 [ | ses | | 50 | | st | [Fosra) | st | | s | | smm | | s [ | sen |
[4z80] | 4190] | a37e0] | 3ss0] | 3750] | 3so0] [ 4000 [ agro] | a4oo0] | 3eso] | 3580] | 3910]
Eohaustorius retest yes as
Amphipod (Ampelisca) retast 4,190 [Cses0] T 370 [ 3@0] [ 4009]
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Appendix 1. Puget Sound Naval Shipyard, Bremerion, WA

DMMP Evaluation Summary

DMMU 1D 1] DS 02 D3 D4 D5 D6 Da CR-10 |CR-23W| CR-24
it ~ Rank: H H H H H H H H REF REF REF
CHEMICAL NAME Units SL E_T- ML Conc Conc, Conc. | VO Conc. |vQ| Conc v@| Conc. |VQ| Conc |VQ] Conc [VQ
Arsenc kg 57| 5071 100
[ Copper mokpl 3% 1.300
Lead mokg 450 1.200
Mercury mghg 041 15 23] 0830 0517
Silver mgig 61 61 84
2ing mgikg 410 3,800
| Tributyltin ion {porewater) wi | ois] ois| -
| Acenaphihene ughg | 500 2,000
Fluorene ughg | -S40 3,600
Phenanthiene vghkg | 1500 21,000
Anihracene uykg S60 13,000
f ughg | 1700 4600 30,000
Pytene ughky | 2,800 16,000
ughkg | 1300 5,100
Chrysens upfkg 1.400 21.000
Indencl1,2.3-.d) ug'hg 800 4,400
Tolal HPAHS ugikg | 12,000 69,000
1.2.4-Trichlorobenzene uglhg 3 B4
Hexaclorobenzene (HCB) ug/kg 2 168 200
Bis(2-pthyihexyl)phthal ugkg | 8,300 | 13,870 -
2-Meihylphenol kg 63 77
2,4-Dimethylphenol ug/ky 29 210
Pentachiorophenacl ug'g 400 504 690
Benzoic Acid ugihg 850 760
Benzyl aicohol ug/kg 57 870
ulamene kg 28 212 270
N-Nitrosodiphenyl ughg 28] 10| 130
alpha-Chiordane g 10 37
Dieldrin kg 10 37
Tolal DOT ugikg 69 50 69
| Total PCBs: up/kg 130 3,100
Total PCBs (TOC- normalized) | mgfkg LT ;
Total Solids Y B4.7 B45 B25 554 B0.3 7.1 50 4 886 __650
Total Volatile Solids % 22 20 16 58 22 24 ¥ 086 33
Total Organic Carbon % 21 16 0.28 20 1.1 11 1.8 0.14 1.0
Total Ammonia 69 7.0 74 81.0 260 | 280 100.0 1.0 19,
Tolal Sulfides 27 21 10| 80| u 12] U 1n|u 4ju 0] U 12] J
Gravel (percent) % TR 611 230 09 54 2 306 g 0.6 105 7 05 0.3 0.2
Sand {p ) % 39.1 Fi 492 203 250 35.0 12.7 79.7 55 19| 727 419
Silt (percent) % 17.9 . B4 229 55.0 145 208 56.2 8.7 2068 704 227 52.5
C ent) % 59 4.9 4.8 23.7 5.4 8.4 30.5 0.1 10.. 12.3 4.3 5.7
Fines (percent silt + clay) % 238 13 27.7 a7 198 303 B6.7 0.8 a7 B27 270 58.2
preferred reference maich: 210 210 210 8.7 7.0 &0 ar 270 27 - -
Eohausiorius estuarius hits. 2-H - 1-H 1-H - 1-H 2-H 1-H
| Mytius galloprovingials hils. 1-H - 2H 2H 2H - 2-H 2-H 2.H
Neanthas arenaceodentata hits: - = 2-H
o — ) R
BTs exceeded
Bioaccumulaton conducted:
Bioaccumulation Pass/Fait
&Rule exceeded:
| PSDDA Determination:
DMMU Volume: 5] 10,500 8,960 9,300 13,730 G | 12220 12,000 2,950
| GMMU 1D [T | [Fooi] | b2 | | o3 | | bs | |Fpba 5 | | o8 | | o8 |
| sa3oo] | 13730] [Dzzs] [ izoo] | zw0] ]
: - |_8.680 |
Eohaustonus retest es
Aphipod (nmpetecs) st
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Appendix 1, Pugel Sound Naval Shipyard, Bremerton, WA,
DMMP Evaluation Summary

CMMU D] DMMU
e Rank: | exceed freq Legend:
 CHEMICAL NAME Uniis | S | BT ML | #B3+5FD 1H = ona hit failure (DMMP Guidelines)
Arsenic mglkg 57 5071 700 1 2H = twao hit fallure (DMMP Guidelines)
| Copper : molkg| 300 ; 1,300 2 !
tes o mglkg| 450 1200 1
Mercury matkg 0.41 %5 23 23 UCOWD = Unconfined open-water disposal
Silver B mglkg 6.1 61 84 1 VQ = Validation Qualifier
Zinc e mokg| 410 3,800 2 D = Associated compound required a dilution due to matrix or concentration
Tributyitin ion {porewater) gl | 015 0.15 e 2 E = Estimated Value
Acenaphthene ug’kg 500 2,000 1 U = Undetected
Fluorene = gk 540 3,600 1 J = Pas nalyte in sample.
P ugkg | 1500 ] - 21,000 1 fm
4 ; ughkg | 960 13,000 1 SL = Sci g Level (lower chemical gi
Flugranthene ughg | 1.700 | 4,600 | 30,000 2 BT = Bioaccumulation Trigger -
Pyrene ughg | 2,600 | 16,000 2 FD = Field Duplicate (538, $48, S71, 01, D4)
Benzo(ajanihracene | ugmg | 1300 5100 1 Notes:
Chrysene ugikg 1,400 21,000 1 58 DMMU with na 5L, BT, ML guideline exceedances
| Indeno(1.2,3-c.dipyrene 600 4,400 1 579 FD for §39 = no SLs exceeded
Total HPAHS uytkkg | 12,000 69,000 1 SB1FD for 548 = no SLs exceeded
1.2.4-Trict ua'kg 31 64 1 S§82 FO for §71 = no SLs exceeded
Hexacle {HCB) ugkg 22 168 230 3 Da FD for D1 = mercury exceedances in both DMMU
Bis(2-ethylhexylphinalate ughg |  E300 1 13,870 o 1 D10 FD for D4 = no SLs exceeded
2-Meihyiphenol uglkg 63 77 1 51 DMMUSs with bioassay failures and no SL exceedances
2.4-Dimethyliphenol _ugikg 28] 210 1
Pentachiorophenol ‘ughkg| 40o] so4] 80 1 Total
Benzoic Acid wgtkg | 850 T80 1 Tumning Basinfinner Channel (surface) 200,180 «cy 188,220
Benzyl alcohol | ughkg 57 870 2 DMMUSs S1 - S50
| Hexachlorobutadi | vghg 26| 212 210 3
N-Ni iphenyl Juoohg| 28 130} 130 3 Piers D, B, 3 (surface) 104,060 cy 95,520 [ 8,540
aipha-Chiardang {ugkg | 10.{ 31.F 1 DMMUs 551 - SBO
Dieldrin uglkg 10 37 1
| Tolal DOT_ | voikg 69 50 &9 2 Piers D, B, 3 (subsurface) 69,660 cy s0.700 R 8,060 i
Total PCEs i | ughka 130 3,100 10 DMMUs DY -DB
Tatal PCBs (TOC- normalized) | mglkg 38 Total Volumes (cy): 343,440 [l 2004060
| Total Solids %
Total Volatile Solids %
Total Organic Carbon _ % |
Total Ammonia maikg
Total Sulfides makg
Gravei (p i) |- %
[Sand (percent) %
Silt {parcent) %
ciag[permg_ ; %
Fines (percent silt + clay) %
preferred reference match: i B
Eohaus luarius hits:
Mytilus gatloprovinciahis his:
Neanthes hits:
Bioassay Pass/Fail:
BTs exceeded:
Bioaccumulation conducted.
Bioaccumnulation Pass/Fait:
ML Rule exceeded: i
PSDDA D ination: P
DMMLU Volume: o ; 373,900 | cy
DMMU ID: ; ]
¢y Unsuitabie for UCOWD 92.1% Unsuitable for UCOWD
icy Suitable for UCOWD
Echaustorius retest
Amphiood (Ampelisca) retest 279,980 cy ReteslingVolume 74.9% undergoing relesting for amphipod bioassay
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Appendlx 2. SOLID PHASE BIOASSAY PERFORMANCE STANDARDS AND EVALUATION GUIDELINES

o Negatave i Reference Dlsperswe Dlsposal Slte o Nondxsperswe Dnsmsal-sne
 Bioassay |- Control ~ Sediment _ ~ Interpretation Guidelines -- '
L i Perfonnance . " :P.eivfdﬁna'r_icé
' Standard ' Standard | . L
L o “hitmale -l hittale ) ~ 2-hit rule
Amphipod Mc < 10% Mg - Mc < 20% My - Mc > 20% - Mc>20%
and and
Mt vs Mg SD (p=.05) M7 vs My SD (p=.05)
and and
Mt - Mg > 10% NOCN M;: - Mg > 30% NOCN
Larval Ne+1>0.70 Ng > N¢>0.65 N +Nc<0.80 Nt + Ne <0.80
and and
Ni/Ne vs Ng/Ne SD (p=.10) Nt/N¢ vs Ng/Ne SD (p=.10)
and and
Ng/Ne - N¢/Ne > 0.15 NOCN Ng/Ne - Ni/Ne > 0.30 NOCN
Neanthes Mc < 10% Mg < 20% MIG; + MIG. <0.80 MIGy + MIG¢ < 0.80
growth and and and and
MIGy vs MIGg SD (p=.05) MIGy vs MIGgr SD (p=.05)
MIG¢ > 0.38 MIGg + MIG¢ > 0.80 and and

MIG{/MIGg < 0.70 NOCN

MIG/MIGg < 0.50

M = mortality, N = normals, I = initial count, MIG = mean individual growth rate (mg/individual/day)
SD = statistically different, NOCN = no other conditions necessary, N/A = not applicable

Subseripts: R = reference sediment, C =

negative control, T = test sediment

MIGt/MIGg < 0.70




Appendix 3a. 10-Day 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 1 1.0 Yes
PSNS D1 1 238 230 220 Y 19.0 Y Two-hit
PSNS D2 1 277 18.0 17.0 N 14.0 Pass
PSNS S52 1 261 15.0 14.0 N 1.0 Pass
PSNS 553 1 307 18.0 17.0 N 14.0 Pass
PSNS CR-23W 1 27.0 4.0 Yes 30 N
PSNS S51 1 446 19.0 18.0 N 12.0 Pass
PSNS 556 1 59.1 50.0 490 Y 43.0 Y One-hit
PSNS CR-24 1 58.2 7.0 Yes 6.0 N
PSNS D3 1 787 55.0 54.0 Y 48.0 Y One-hit
PSNS s1 1 90.9 49.0 48.0 Y 42.0 Y One-hit
PSNS s2 1 926 40.0 380 Y 33.0 ¥ One-hit
PSNS S3 1 903 50.0 48.0 Y 43.0 Y One-hit
PSNS 5S4 1 89.1 230 22.0 X 16.0 ¥ Two-hit
PSNS S5 1 867 54.0 53.0 Y 47.0 Y One-hit
PSNS S6 1 88.7 27.0 26.0 Y 20.0 Y Two-hit
PSNS s7 1 89.6 43.0 42.0 Y 36.0 ¥ One-hit
PSNS S8 1 91.2 67.0 66.0 Y 60.0 Y One-hit
PSNS s9 1 834 57.0 56.0 Y 50.0 Y One-hit
PSNS S10 1 86.2 3r.o 36.0 Y 30.0 ¥ Two-hit
PSNS S11 1 852 41.0 40.0 X 34.0 Y One-hit
PSNS 512 1 918 40.0 358.0 Y 33.0 Y One-hit
PSNS S15 1 93.7 450 44.0 Y 38.0 4 One-hit
PSNS S54 1 78.2 340 330 Y 27.0 Y Two-hit
PSNS S55 1 85.0 48.0 47.0 Y 41.0 ;4 One-hit
PSNS CR-10 1 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 fest sediments over the corresponding reference sediment (one-hit).
CR-23W, CR-10, and CR-24 are reference sediments.



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

Control or Reference  Percent of TesURef  Test Mortali_ty Test Sediment Mortality

Met Performance Mortality over >20% over minus Sign. Diff. Apparent
Project Sample# Baich % Fines Mortality (%) Criteria Control Mortality Control Mortality Reference Mortality (%) from Reference Failure*
PSNS Control 2 1.0 Yes .
PSNS 559 2 256 21.0 20.0 N 17.0 Y Pass
PSNS CR-23W 2 270 4.0 Yes N
PSNS S60 2 53.1 230 220 Y/ 18.0 ¥ 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 S14 2 91.2 50.0 49,0 T 38.0 ¥ One-hit
PSNS S16 2 91.8 S5.0 54.0 Y 43.0 Y One-hit
PSNS 517 2 896 60.0 58.0 Y 48.0 ¥ One-hit
PSNS s18 2 89.9 53.0 52.0 Y 41.0 Y One-hit
PSNS s19 2 90.4 440 430 Y 32.0 ¥ One-hit
PSNS 520 2 84.0 490 48.0 Y 37.0 Y One-hit
PSNS s21 2 90.2 53.0 520 Y 41.0 Y One-hit
PSNS 522 2 90.3 49.0 48.0 Y 37.0 Y One-hit
PSNS s23 2 885 450 48.0 ) § 37.0 Y One-hit
PSNS S24 2 928 36.0 350 Y 240 Y Two-hit
PSNS §25 2 915 £60.0 59.0 Y 48.00 Y One-hit
PSNS S26 2 53.3 41.0 40.0 i 29.0 Y Two-hit
PSNS s27 2 91.3 55.0 540 Y 43.0 Y Cne-hit
PSNS s28 2 90.7 57.0 56.0 Y 45.0 Y One-hit
PSNS §29 2 939 38.0 370 h 4 26.0 Y Two-hit
PSNS S30 2 91.5 59.0 58.0 ¢ 47.0 Y One-hit
PSNS 532 2 911 630 62.0 Y 51.0 Y One-hit
PSNS §33 2 956 480 48.0 5 d 37.0 Y One-hit
PSNS S61 2 785 525 51.5 h 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 carrespanding reference sediment (one-hit).
CR-23W, CR-10, and CR-24 are reference sediments.



Appendix 3a. 10-Day Acute Amphipod Test Resuits for the PSNS Sediment Characterization

Control or Reference  Percent of TestRef 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 3 1.0 Yes

PSNS D4 3 18.5 48.0 47.0 b 45,0 2 4 One-hit
PSNS Da 3 376 49.0 48.0 i 46.0 Y One-hit
PSNS 557 3 252 30.0 29.0 Y 270 Y Two-hit
PSNS CR-23W 3 270 3.0 Yes 20 N

PSNS s77 3 53.0 350 34.0 Y 260 Y Two-hit
PSNS CR-24 3 58.2 9.0 Yes 8.0 N

PSNS Ds 3 86.7 70.0 69.0 Y 58.0 Y One-hit
PSNS 531 3 89.4 350 34.0 Y 230 Y Two-hit
PSNS 534 3 921 45.0 44,0 Y 33.0 Y One-hit
PSNS 835 3 925 40.0 39.0 Y 28.0 ;4 Two-hit
PSNS 536 3 946 51.0 50.0 Y 39.0 ¥ One-hit
PSNS 837 3 as.a 49.0 48.0 Y 37.0 Y One-hit
PSNS 539 3 90.9 53.0 52.0 Y 41.0 b 4 One-hit
PSNS 542 3 89.9 41.0 40.0 b 29.0 Y Two-hit
PSNS 543 3 9186 39.0 38.0 Y 27.0 Y Two-hit
PSNS 544 3 929 45.0 44.0 Y 33.0 Y One-hit
PSNS 548 3 92.4 46.0 45.0 Y 34.0 Y One-hit
PSNS S62 3 82.2 66.0 65.0 4 § 54.0 ¥ One-hit
PSNS S63 3 86.0 43.0 42.0 ¥ 31.0 b} One-hit
PSNS 564 3 88.3 71.0 70.0 Y 59.0 Y One-hit
PSNS 565 3 853 56.0 55.0 Y 44.0 Y One-hit
PSNS S66 3 86.2 61.0 60.0 ¥ 49.0 Y One-hit
PSNS 578 3 80.0 45.0 440 ¥ 33.0 Y One-hit
PSNS S80 3 80.8 60.0 59.0 Y 48.0 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.

Nate: Baold 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-Day Acute Amphipod Test Results for the PSNS Sediment Characterization

Control or Reference  Percent of TestRef Test Mortality Test Sediment Hoﬂah’ty

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 D6 4 9.8 35.0 250 Y 16.0 ;4 Two-hit
PSNS S67 4 395 440 34.0 Y 250 Y Two-hit
PSNS CR-23W 4 27.0 19.0 Yes 9.0 N

PSNS S68 4 59.6 540 440 Y 42.0 ;5 £ One-hit
PSNS S69 4 50.5 49.0 39.0 Y 37.0 Y One-hit
PSNS ST 4 65.8 63.0 53.0 Y 51.0 Y One-hit
PSNS s72 4 528 80.0 70.0 Y 68.0 Y One-hit
PSNS CR-24 4 58.2 120 Yes 20 N

PSNS S38 4 933 55.0 45.0 Y 35.0 Y One-hit
PSNS 540 4 925 58.0 48.0 Y 38.0 Y One-hit
PSNS S41 4 90.7 64.0 540 Y 44.0 Y One-hit
PSNS S45 4 92.4 58.0 48.0 Y 38.0 One-hit
PSNS 546 4 922 58.0 480 Y 38.0 Y One-hit
PSNS S47 4 93.3 70.0 60.0 Y 50.0 Y One-hit
PSNS 549 4 91.6 64.0 54.0 ¥ 44.0 ¥ One-hit
PSNS S50 4 897 50.0 40.0 Y 30.0 : Two-hit
PSNS S58 4 88.2 75.0 65.0 ¥ 55.0 Y One-hit
PSNS S70 4 83.2 61.0 51.0 ¥ 41.0 4 One-hit
PSNS S73 4 791 58.0 49.0 ¥ 39.0 ¥ 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 correspeonding 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

Percentover  Control or Reference Test Sediment NCMA
Control Met Performance Test NCMA minus Sign. DIiff. Apparent

Project Sample# Batch % Fines CMA (%) [NCMA (%]] Criteria >20% Ref NCMA (%) from Refe Failure*
PSNS Conlrol 1 222 Yes

PSNS 01 1 238 50.7 : | 369 Y One-hit
PENS D2 1 2T 307 Y 169 Y Two-hit
PSNS s52 1 2641 51.7 Y 7.8 Y One-hit
PSNS 553 1 0.7 33.0 Y 19.2 Y Two-hit
PSNS CR-23W 1 270 138 Yes N

PSNS S51 1 446 46.6 Y 282 Y Two-hit
PSNS S56 1 59.1 286 ¥ 11.2 Y Two-hit
PSMNS CR-24 1 58.2 174 Yes M

FSNS D3 1 787 43.5 Y 259 Y Two-hit
PSNS S 1 09 375 ¥ 199 ¥ Two-hit
PSNS 52 1 926 304 Y 128 Y Two-hil
PSNS S3 1 903 3.3 Y, 137 Y Two-hit
PSMS 54 1 891 353 Y 17.7 Y Two-hit
PSNS S5 1 86.7 330 Y 154 i g Two-hit
PSNS S6 1 88.7 30.8 Y 13.2 Y Two-hit
PSNS a7 1 898 28.7 ;4 111 Y Two-hit
PSNS S8 1 912 327 ¥ 15.1 i § Two-hit
PSNS b 1 834 2T ¥ 101 b 4 Two-hit
PSNS 510 1 86.2 28.2 Y 108 Y Two-hil
PSNS S11 1 852 30.89 G 133 Y Two-hit
PSNS s12 1 918 282 g 10.6 Y Two-hit
PSNS 515 1 937 T ¥ 201 Y Two-hit
PSNS 554 1 78.2 320 w 14.4 Y Two-hit
PSNS 855 1 85.0 445 : i 269 Y Two-hit
PSNS CR-10 1 §2.7 17.8 Yes M

* Apparenl Failure. Slatistics were conducted on prefiminary data.
NCMA: Normalized combined morlality/abnormality (normalized to the control). Nole the column headed percent over the control is the same as NCMA.

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



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

Percentover Control or Reference Test Sediment NCMA
Control Met Performance Test NCMA minus Sign. Diff. Apparent

Project Sample# Batch % Fines CMA (%) [NCMA (%)] Criteria >20% Ref NCMA (%) from Reference Failure*
PSNS Control ;' 53 Yes
PSNS 859 2 256 37.0 Y 198 ¥ Two-hit
PSNS CR-23W 2 270 17.2 Yes
PSNS S60 2 531 208 Y 12.0 Y Twa-hil
PSNS CR-24 2 58.2 8.8 Yes
PSNS 513 2 932 14.8 N 27
PSNS 514 2 91.2 17.2 N 5.0
PSNS 516 2 91.8 178 N 67
PSNS 817 2 89.6 201 Y 7.9 N
PSNS 518 2 89.9 16.68 N 4.4
PSNS S19 2 90.4 225 Y 103 b 4 Two-hil
PSNS s20 2 84.0 201 Y 7.9 g Two-hit**
PSNS s21 2 90.2 16.7 N 45
PSNS S22 2 90.3 30.2 Y 18.0 ¥ Two-hit
PSNS 523 2 895 21.5 Y 8.3 Y Two-hit
PSNS 524 2 828 178 N 57 Pass
PSNS S25 2 91.5 6.7 N 5.5 Pass
PSNS 526 2 933 214 i 92 o Two-hit
PSNS s27 2 91.3 107 N -1.5 Pass
PSNS 528 2 90.7 16.3 N 41 Pass
PSNS 529 2 939 188 N 6.6 Pass
PSNS 830 2 91.5 32.2 Y 20.0 Y Two-hit
PSNS 532 2 911 16.6 N 4.4 Pass
PSNS 533 2 95.6 312 Y 18.0 W Two-hit
PSNS 561 2 78.5 15.0 N 28 Pass
PSNS CR-10 2 827 12.2 Yes

* Apparent Failure. Stalistics were conducted on preliminary data,

** For sample S20, it is likely that the agencies will not consider the result as a failure, because the percent over the control is only 0.1% over the criteria of less than or equal to 20% over
the control.

NCMA: Mormalized combined monality/abnormality (normalized 1o the control). MNote the column headed percent over the control is the same as NCMA. -

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



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

Percentover  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*
PSNS Control 2 1941 Yes

PSNS D4 3 18.9 A X 16.6 Y Two-hit
PSNS D8 3 376 47 ¥ 202 Y Two-hit
PSNS s57 3 252 e ¥ 174 Y Two-hil
PSNS CR-23W 3 270 145 Yes N

PSNS 877 = | 53.0 52.8 Y 7.9 ¥ One-hit
PSNS CR-24 3 58.2 149 Yes M

PSNS D5 3 867 381 X 229 Y Two-hit
PSNS 531 3 89.4 238 Y 8.6 Y Two-hit
PSNS S34 3 92.1 294 Y 14.2 Y Two-hit
PSNS 535 3 852.5 312 Y 16.0 Y Two-hit
PSNS 536 3 948 2786 ¥ 124 Y Two-hit
PSNS S37 3 88.8 323 ¥ 174 Y Two-hit
PSNS 539 3 90.9 274 ¥ 12.2 Y Two-hil
PSNS S42 3 898 334 Y 17.9 Y Two-hit
PSNS 543 3 916 301 ¥ 14.9 Y Two-hit
PSNS 544 3 92.9 328 Y 176 Y Two-hit
PSNS S48 3 824 28.7 Y 135 Y Two-hit
PSNS S62 3 822 402 Y 25.0 Y Two-hit
PSNS S63 3 86.0 40.5 Y 253 Y Two-hit
PSNS S64 3 883 39.7 Y 245 Y Two-hit
PSNS S65 3 853 27.8 Y 1286 Y Two-hit
PSNS 566 3 86.2 365 Y 213 Y Two-hit
PSNS 578 3 80.0 54.8 Y 39.6 Y One-hit
PSNS SBO 3 80.8 228 Y 786 Y Two-hit
PSNS CR-10 3 827 16.2 Yes M

= Apparent Failure. Stalistics were conducted on preliminary dala.
NCMA: Narmalized combined montality/abnormality (narmalized to the control). Note the column headed percent over the conlrol is the same as NCMA.

Mote: Values in bold are those in which the test sediment had >30% nomalized combined morality/abnormality over the reference sediment (one-hit failure).



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

P over C I or Ref Test Sediment NCMA
Control Met Performance Test NCMA minus Sign. Diff. Apparent

Project Sample# Batch % Fines CMA (%) [NCMA (%)] Criteria >20% Reference NCMA (%) from Refs Failure*
PSNS Control 4 104 Yes
PSNS D6 4 9.8 345 Y 256 Y Two-hit
PSNS S67 4 395 33 ki 224 Y Two-hit
PSNS CR-23W 4 27.0 89 Yes N
PSNS S68 4 59.6 281 Y 124 Y Two-hit
PSNS 569 4 50.5 411 Y 254 Y Two-hit
PSNS 871 4 65.8 34.4 Y 18.7 Y Two-hit
PSNS s72 4 528 27.3 Y 16 ¥ Two-hit
PSNS CR-24 4 58.2 15.7 Yes N
PSNS 538 4 933 426 Y 17.3 Y Two-hit
PSNS 540 4 925 435 Y 18.2 Y Two-hit
PSNS S41 4 907 439 .y 18.6 i Two-hit
PSNS 545 4 924 3N Y 5.8 N Pass
PSNS 546 4 922 352 Y 88 Y Two-hit
PSNS S47 4 933 241 Y -1.2 N Pass
PSNS 549 4 916 28.0 Y 37 N Pass
PSNS S50 4 89.7 289 ¥ 36 2] Pass
PSNS 558 4 88.2 35.0 ¥ 9.7 N Pass
PSNS s70 4 83.2 238 ¥ -1.4 N Pass
PSNS 573 4 791 27.2 Y 18 N Pass
PSNS CR-10 4 82.7 253 Yes Y

* Appareni Failure. Statistics were conducted on preliminary dala, and slalistics for Baich 4 have nol yel been conducted.
MNCMA: Normalized combined monality/abnormality {(normalized to the control). Note the column headed percent over the control is the same as NCMA.

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



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

Percent of
Control or Reference Test or Reference Test Growth Rate Parcent of
Mortality Growth Rate Met Performance Growth Rate (GR) <80% or >120% over Test Growth Rate of Sign. Diff. Apparent
Project Sample# Batch % Fines % ({indivimg/day) Criteria of Control GR Control Growth Rate Referance Growth Rate from Reference Failure*
PSNS Conlrol 1 00 057 Yes
PSNS D1 1 238 40 083 856 N 854 Pass
PSNS D2 1 277 40 112 1155 N 128.7 Pass
PSNS s52 1 261 0.0 053 959 N 1069 Pass
PSNS S53 1 307 0.0 0.82 B45 N 843 Pass
PSNS CR-23W 1 270 o 0.87 Yes 897 N 100.0
PSNS S51 1 44 .6 00 073 763 Y B8O Pass
PSNS 856 1 591 0.0 0.93 859 N 112.0 Pass
PSNS CR-24 1 8.2 00 083 Yes 856 N 100.0
PSNS D3 1 787 00 070 722 Y 833 Pass
PSNS s1 1 808 0.0 77 79.4 b 1.7 Pass
PSNS 82 1 926 00 0.88 20.7 N 104.8 © Pass
PSNS x 1 903 00 078 784 Y 920.5 Pass
PSNS 54 1 891 4.0 0.82 845 N 9786 Pass
PSNS 85 1 BE.7 0.0 0.81 B35 N 964 Pass
PSNS S6 1 887 0.0 0.85 87.6 N 101.2 Pass
PSNS 87 1 896 00 0.75 77.3 % 893 Pass
PSNS S8 1 1.2 80 0.66 68.0 Y 786 Pass
PSNS s9 1 834 0.0 0.89 91.8 N 106.0 Pass
PSNS 510 1 86.2 0.0 0.88 20.7 N 104.8 Pass
PSNS s1 1 852 40 0.88 101.0 N 116.7 Pass
PSNS S12 1 a8 00 073 753 Y BES Pass
PSNS 815 1 937 40 081 938 N 108.3 Pass
PSNS 554 1 78.2 0.0 o83 B56 N s8.8 Pass
PSNS 555 1 85.0 00 o8 B35 N 2964 Pass
PSNS CR-10 1 827 80 084 Yes 86.6 N 100.0

* Apparent Failura. There were no apparent one-hil (lesl sediment < 50% of reference) or two-hil (test sediment <70% of ref -a) lailures for this balch of samples.




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. DIiff. Apparent
Project Sample®# Batch % Fines % (indivimg/day) Criteria of Control GR Control Growth Rate Reference Growth Rate from Ref Failure*
PSNS Control 2 0.0 092 Yes
PSNS 559 2 256 0.0 103 1120 N 121.2 Pass
PSNS CR-23W - 270 00 0.85 Yes 824 N
PSNS S60 2 531 00 0.83 80.2 N 833 Pass
PSNS CR-24 2 582 00 0.89 Yes 887 N
PSNS 513 2 83.2 8.0 0.71 77.2 ¥ 822 Pass
PSNS 514 2 91.2 00 066 1.7 Y B57 Pass
PSNS S16 2 /e 0.0 0.76 8286 N 28.7 Pass
PSNS 817 2 896 0.0 0.76 826 N 88.7 Pass
PSNS s18 2 89.9 0.0 0.49 533 Y 63.6 Y Two-hit
PSNS 819 2 204 0.0 0.85 824 N 1104 Pass
PSNS s20 2 B40 00 083 80.2 N 107.8 Pass
PSNS s21 2 90.2 (K] 064 69.6 A 83.1 Pass
PSNS 822 2 903 0.0 078 84.8 N 103 Pass
PSNS §23 2 895 00 060 65.2 ¥ 779 Pass
PSNS 524 2 928 40 0.83 80.2 N 107.8 Pass
PSNS 525 2 915 0.0 0.72 783 4 835 Pass
PSNS 8526 2 a33 0.0 070 76.1 Y 809 Pass
PSNS s27 2 293 0.0 0.67 728 Y 870 Pass
PSNS S28 2 80.7 40 0.82 891 N 106.5 Pass
PSNS S29 2 83.9 [+X) 0.71 712 Y 822 Pass
PSNS S30 2 91.5 40 094 1022 N 1221 Pass
PSNS §32 2 a1 40 0.70 761 Y 908 Pass
PSNS §33 2 956 0.0 055 598 X 714 Pass
PSNS S61 2 785 0.0 0.83 90.2 N 107.8 Pass
PSNS CR-10 2 827 8.0 0.77 Yes 837 N

* Appareni Failure. There were no appareni one-hil (lesl iment < 50% of ref a) lailures for Ihis baich of samples




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. Diff. Apparent
Project Sample# Batch % Fines % (indivimglday) Criteria of Control GR Control Growth Rate Reference Growth Rate from Reference Failure*
PSNS Control 3 0.0 102 Yes
PSNS D4 3 19.9 00 1.41 108.8 N 91.0 Pass
PSNS D8 3 376 00 1.06 1039 N 869 Pass
PSNS 857 3 252 0.0 1.05 1028 N B86.1 Pass
PSNS CR-23W 3 27.0 0.0 1.22 Yes 1196 N
PSNS s77 3 53,0 00 0.75 735 Y 62.0 % Twao-hil
PSNS CR-24 3 58.2 0.0 1.21 Yes 11886 N
PSNS Ds 2 867 0.0 0.78 76.5 Y 65.0 s Two-hit
PSNS 831 3 894 8.0 0.89 873 M 742 Pass
PSNS 534 3 92,1 4.0 0.83 81.4 N 69.2 ¥ Two-hit
PENS 535 3 82.5 0.0 0.98 98.1 N 81.7 Pass
PSNS 536 3 946 00 0.80 784 Y 66.7 Y Twao-hit
PSNS s37 3 88.8 0.0 1.07 104.9 N 882 Pass
PSNS 839 3 90.9 0.0 101 89.0 N 842 Pass
PSNS 542 3 899 0.0 0.82 804 N 68.3 Y Twao-hit
PSNS 543 3 9186 0.0 1.10 107.8 N 91.7 Pass
PSNS 844 3 929 4.0 089 873 N 74.2 Pass
PSNS 548 3 924 0.0 0.88 863 N 733 Pass
PSNS 862 3 az22 0.0 1.05 1029 N 875 Pass
PSNS 563 3 86.0 0.0 088 863 N 733 Pass
PSMNS S64 3 883 0.0 1.12 108.8 ] 833 Pass
PSNS S65 3 85.3 0.0 077 75.5 Y 64.2 Y Two-hit
PSNS 566 3 86,2 4.0 1.08 103.8 N 88.3 Pass
PSNS s78 3 80.0 0.0 0.85 931 ] 79.2 Pass
PSNS 580 3 80.8 0.0 0.89 87.3 N 742 Pass
PSNS CR-10 3 82.7 0.0 1.20 Yes 1176 N

* Apparent Failure. There were no apparent one-hil (lest sediment < 50% of reference) failures for this batch of samples.



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

Percont 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. Diff. Apparent
Project Sample # Batch % Fines % {indivimg/day) Criteria of Control GR Control Growth Rate Reference Growth Rate from Reference Failure*
PSNS Conlrol 4 0.0 0.8s Yes 100.0 N
PSNS Dé 4 98 0o 085 1118 N 813 Pass
PSNS 867 4 395 00 0.86 101.2 N 827 Pass
PSNS CR-23W 4 27.0 40 104 Yes 1224 ¥ 100.0
PSNS 568 4 586 40 0.85 100.0 N 855§ Pass
PSNS 569 4 505 40 0.73 859 N 820 Pass
PSNS s 4 658 40 0864 763 Y 719 Pass
PSNS 8§72 4 528 0.0 0.71 B35 N 798 Pass
PSNS CR-24 4 58.2 4.0 0.89 Yes 1047 N
PSNS 538 4 833 0.0 0.87 1024 N 1130 Pass
PSNS 540 4 925 00 083 9786 N 1078 Pass
PSNS 541 4 907 4.0 0.75 88.2 N 974 Pass
PSNS 845 4 824 0.0 0.74 871 N 96.1 Pass
PSNS 546 4 822 0.0 0.87 1024 N 113.0 Pass
PSNS S47 4 833 oo 061 7.8 Y 792 Pass
PSNS 849 4 816 00 078 98 N 103 Pass
PSNS 550 4 897 00 073 859 N 948 Pass
PSNS £58 4 882 0.0 085 765 ¥ 844 Pass
PSNS 570 4 B3 2 o0 0.83 9786 N 1078 Pass
PSNS s73 4 791 0.0 0.83 876 N 1078 Pass
PSNS CR-10 4 827 0.0 077 Yes 80.6 N

* Apparen! Failure. There were no appareni one-hil (lest sediment < 50% of reference) or two-hil (test sediment <70% of reference) failures for this balch of samples.
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DEPARTMENT OF THE ARMY
SEATTLE DISTRICT, CORPS OF ENGINEERS
P.O, BOX 3755
SEATTLE, WASHINGTON 98124-2255

Y oo August 16, 1999

Operations Division / Technical Support Branch
Dredged Material Management Office

Peter Havens
U.S. Navy EFA Northwest
19917 7th Avenue NE
Poulsbo, WA 98370 Reference: 1998-01967
US Naval Shipyard, Bremerton
Dear Mr. Havens:

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 following retesting of PSNS sediments should be
conducted.

In the first round of testing, numerous DMMUSs 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. DMMUSs 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 (S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11,
S12, S13, S14, S15, S16, S17, S18, S19, S20, S21, $22, 823, S25, S26, $27, S28, S30, S31, S32,
S33, S35, S37, S38, S39, S40, S41, S43, S44, S45, S46, S47, S48, S49, S54, S55, S56, S58, S61,
S62, S63, S64, S66, S68, S69, S70, S71, S73, S80, D3).

1. A subset of the above samples (S1, S22, S23, 526, 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 DMMU s selected for Eohaustorius retesting. Sediment samples will be
archived for the remaining 50 DMMUSs 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.

Sincerely,

(SR e

David R. Kendall, Ph.D
Chief, Dredged Material Management Office
Dredged Material Management Program
Enclosure:
Copies Furnished:
Jack Gossett, Regulatory Branch
Marian Abbett, Ecology
Tom Gries, Ecology
Rick Vining, Ecology
Nancy Harney, EPA
Erika Hoffman, EPA
Ted Benson, DNR
DMMO File
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DEPARTMENT OF THE ARMY
SEATTLE DISTRICT. CORPS OF ENGINEERS
P.O. BOX 3755
SEATTLE, WASHINGTON 98124-2255

REPLY TO
ATTENTION QF

September 1, 1999

Operations Division / Technical Support Branch
Dredged Material Management Office

Neil Bass
U.S. Navy EFA Northwest
19917 7th Avenue NE
Poulsbo, WA 98370 Reference: 1998-01967
US Naval Shipyard, Bremerton
Dear Mr. Bass:

This letter provides the DMMP 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
Hoffman, Tom Gries, Ted Benson, and undersigned) discussed and agreed during a 30
August conference call to the following retesting decisions on PSNS sediments.

. 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 DMMUSs
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
D4 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
determined 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: Mytilus 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 DMMUSs 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 1s no
justification for retesting samples with clay contents less than 15 % such as DMMUSs
S60 and S67. Therefore, no retesting of DMMUSs 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 DMMUs D4 and D6 as outlined in
this letter.

Sincerely,

/(/ sl /< WK

David R. Kendall, Ph.D
Chief, Dredged Material Management Office
Dredged Material Management Program

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

DMMO File



Kendall, David R NWS

From: Bass, Neil A [BassNA@EFANW.NAVFAC.NAVY.MIL]
Sent: Thursday, August 26, 1999 03:02 PM

To: David Kendall (E-mail)

Cc: Havens, Peter W; John Lunz (E-mail)

Subject: Re-sample for PSNS ref:1998-01967

Dr. Kendall, thanks for your candid phone advise this morning. As |
explained, we are very pleased that the agencies understand our difficult
circumstances and are working with us to reach our goals. | claim to have no
particular sediment expertise and fully respect the DMMP agency decision
making; however, upon further review of the data, | 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, | will not

ovide additional data.

bropose to include DMMUs D-4 & D-6 and S-60 & S-67 in the re-sample and
halysis program. As you might understand, there is significant material
‘Mlume in submerged DMMUs, D-4 and D-6, and if suitable would reduce the
erall disposal costs by about $2M. These submerged DMMUs show no
emistry and a 2 hit Mytilus galloprovincialis.

'0Z Xipuaddy

-4 and Overlying DMMU Discussion: The overlying surface units are S-59, 60,
, & 62. S-59 passed, S-61 and S-62 are planned for re-testing. | propose
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. | 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. | 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%. | am therefore lead
to question the validity or representative value of the D-6 data.

Vir,

Neil Bass
(360) 396-0902

A pladix 2. !
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Kendall, David R NWS

From: Kendall, David R NWS

Sent: Friday, October 15, 1999 03:33 PM

To: '‘Benson, Ted'; 'Gries, Tom'; 'Gries, Tom (Hoffman, Erika)'; 'Vining, Rick’; 'Peter Havens',
'‘Lunz, John'

Subject: Additional DMMP specificity on the PSNS retesting of the navigation dredging material

Hi Peter and John:

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

pplemental chemistry: S56, S62, S71, §73, 870, S61. For the subsurface DMMUSs D4 and D6, we would like to see one random
MMU from each of the three uncomposited DMMUSs collected for reanalysis from both the D4 and D6 DMMU stations analyzed
ring the phase I testing,.

r the aforementioned DMMU s, the following two table top analyses should be conducted:

'pg xipuaddy

1). The Navy/SAIC should examine instrument records, e.g., chromatographs, from the previous PAH analyses of surface and
bsurface PSNS samples for Tentatively Identified Compounds. This may reveal whether or not substantial amounts of petroleum-
rived compounds/PAHs are present that the DMMP does not normally require reporting. We understand this analysis 1s currently
derway. '

2). The Navy/SAIC should also examine instrument records from the prior round of TBT analyses to see if they provide evidence

wr'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 r@e DMMUE.

B. In addition to the standard suite of DMMP chemicals, the aforementioned six suface DMMUSs and two subsurface DMMUS s 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. This 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 nontarget chemicals. The approximate cost of this analysis is $300 per sample. Bob Carrell
(360/871-8804) is a point of contact at the Manchester Lab for information on this analysis.

Tier 1V 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-mail: david.r.kendall@nws02.usace.army.mil
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DEPARTMENT OF THE ARMY
SEATTLE DISTRICT, CORPS OF ENGINEERS

: P.O. BOX 3755
SEATTLE, WASHINGTON 98124-3755
REPLY TO
ATTENTION OF January 13, 2000

Operations Division / Technical Support Branch
Dredged Material Management Office

John Lunz
SAIC
18706 N. Creek Parkway
Suite 110
Bothell, WA 98011 Reference: 1998-01967
J 3l US Naval Shipyard, Bremerton

Dear Mr/ Lunz:

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 agencies 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

]7?

this analysis .

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

' NWTPH-D analysis
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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,

TR iR

/ David R. Kendall, Ph.D.
Chief, Dredged Material Management Office

Copies Furnished:

Peter Havens, U.S. Navy EFA Northwest
Frika Hoffman, EPA

Tom Greis, Ecology

Rick Vining, Ecology

Ted Benson, DNR

DMMO FILE



PSNS "Source of Observed Toxicity' Study
DRAFT Flow Diagram
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Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA.

DMMP Final Evaluation Summary
e i e e = [ sm [ | =2 | ) | -y S5 56 T 3 ] [ s [ st | EE [ _sis [ sic | I .|
Fank: H H H H H H H H H H H H H H H
[ Units | sL BT | M| Cenc |VO Vo] Conc Vo, Va|_Cone_|va] Cenc_|Va] Conc_|VG| Cone_|va| Cone|val Conc_|va] Cone Cone Cone._ Vo] _Cone Cone_| VG| Cone__[Va
mghg i T i)
mefky 390 1
gy A6 1400, —
m _H1 18 23 5aT 0.773 0.872 0,548 0918 0ATY
maity 6. [X] 04
mghg 410 ]
g D18 ELE
gy 00 2,000
gy 540 3,
ughg 1500 21,000
uphy L3 A
ughy oo ] 4500] 30000
ughy 15.000
ughg | 1300 5,100
vghg A0 21000
gy $00 4400
| _ugkg | 12000 89,000
ughy gk i 54
m 2 168 230
ugikg 5300] Tae0] -
Lugheg 53 Il
ughg 20 219
7 N N
uglkg 60 160
ughg 12 ! 1]
gk 29 | 212 270
gy 28 130 130
ughg io n
kg 10 3
gk [X] 50 89
ughg 130 B R
—
g :
3 [iE) Y] 00 (3 i) Ty 3 08 378 415 ET 3 % i3 3. —a0h | |
% 20 &8 L 81 5. 4 16 .9 13 . B. BO 7.4 80
% 22 23 a3 2 2 32 2. 22 2 24 23 2 e
mgky 430 510 480 490 610 [TT] 400 M0 EIT. 100 I ] 410 40 %0 |
“mgikg 89 J B8 [ 180 [ il 1m0 1 3% [T} 130 3 120 7] |
% 02 - . T " "29 1 or . 08 - -
] 8.7 1 1 !_I'J _! 15| _1!_ 1.2 71 16.0 149 18.; B.3 10.! i
3 8.2 0. [ 7 L i i B4 67 BT X (53 ]
% .k 33 _ﬂ 8 g. & LE; aLE 33, 311 u. L}
% 508 [ [ 74 90 [ LT [ 833 8, 4, B, =
BT 78, ﬂ ﬁ -
N L] NH N L] NH N N N N
2-H 2H 2H =M 2H 2-H &‘H H 2H 2H 2H
NH NH NH NH NH NH NH NH N NH =3
81
s
Amphipod (Ampalisca) retest [__4.080] 3,960 4,000 3980 | 4.100] 4,090 950 3,950 4030 4o ] | 4oeo] | sew] | sso] | wpeo] | 4os0] ]

Bionccumulation testing reg,

Wit ciay cortonts > 15%, not inciuded in decision rmatrcfo fial SOM.
Initial Test (1)
Gray Highlighted area denotes retested parameters (R)



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA.
DMMP Final Evaluation Summary

St [ [ sv [ [ se [ % 53] ] = = = SR [ s [ T =5 S [ Teser] [ & | | o= = 1]
o Aara: H H H j H __l' H W H H H | u H | W H H H
[ CrEWCAL WME Y BT WL Conc_|Vo| Conc |vol| Cone |VG] Conc | V0| Cenc (VO] Conc |VO| Conc |VO| Conc | Vo | Conc |VO| Cone. |VO| Conc | VG| Conc VO] Conc. Tonc. | V0| Conc. |VG| Conc.|VO
A gy | 571 wor3 00 ) =
| Copper mghy %0 1300
[Coad T - 1200 =R
| Marcury mgkg [ X1 15 23 0.605 0537 440
ivar 81 ) 54
[ Znc ghy 410 3800
[Trodiginon poveen | wpt | oisl Gwl - [T
| Acensptinens 500 EX
| Fhomoors ﬁ 40 1,500
| Chengehvany _ughg 1500 21,000
| Anivutens ughy . 113000
| Fhuorarihens gy Joo) 48007 30000
o, I kg 16,000
| Bsnu{sianthracens gy 29 5,198
| Chryeens gy A 1,000
Indsne(1.2 T-c digyrens ughg 3
Total HPAHS Lgkg | 12,000 9,000
[dA-Teemorbprgpen LUty o R — L] -
g 221 168 0 LA - B
Bis haiae ugikg Ba00 | 13 e
2 Maiyphenol gy ) 77
2 kg 29 | 210 37
ughp 00 (11} 580
Benzor Ackd
[ Boryi icohol i s i L ]
e gk 20 212 270 45 | U U
N ugiy 130 130 R ) WU
| sipha-Clilorcans gk i 3
| Dieldrin_ ughig 1 31
Total DOT X) 50
Tolal PCBs % 130 3,400
[Total . ughg -
[Encenyi phaepiae Ry = = = = = - A = = = = = -
[Totsl Solige__ 1 0 RECE 387 38 RIS il £33 Eik] 3% 5 36 iE W i) e
Totsl Voistie Subde [ 76 5% 71 3 s 70 ! 71 B o 13 & 5 i1
Tolal Organic Carbon [ 24 2 23 23 2 21 25 28 2 2 24 2 T 24
[ Total Ammenin "o 340 520 T 380 0 0 5 50 550 540 £20 5o Y arp 580
[ Total Sulider gy E) 130 2 Wl o [ 100 /U 120 Fa 7 2| U 74 7 75 120 =
[Gravel 3 [ EE] [ [ [ [ 36 5 & : [ [ 5 5
S 77 3 ik [E) [F 35 [ 1 E 10 A 37 B [E (X}
5 1) s 53 is 3 [ [ 5t . 5 EX %55 [ . (Y]
[ Ciay [porcont 350 361 35 34 Ix 4 [TE) 71 04 33 [T e 373 30 314 3| |
Frrut s §18 00 85 59 L 81 %03 CE EE 55 [ 517 2.8 =
Totarance maten [F5] 78 7. (53 87 75 ]
Echaurtorius estuaris DS T ] T : 3 i [ay
[ Ampuiace sbte s et o S 0 N T ) el o " [
hite. ] e N 2H H (2] H N Fr) N
Hearthes arenececowntata hity ial NH 2H HH NH NH NH NH NH =
PatiFol. = ) ] -
oo e i ol
Condutied
[Bicaccumaton passFoi
ML Rule sxcesded: Lol L
e o m i
DMMU Valuma: 3380
DMMU 1D & s [ | SR |

Eohaustorlus ret
Amphipod (Ampelisca) retest
Bloacoumulation testing req.

Note: Highlighted resutts (Inklal and retasted DMMUs)
with elay contents > 15%, not nbluded in decislon matrix for final SOM.
nitial Test (1)

Gray Highlighted area denotes retested paramelors (R)



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA.

DMMP Final Evaluation Summary e - iy
Sa0 31 [ s 533 [ 534 T 55 ] | s [ s 538 539 FD-5394 540 | | st 542 5 ]|
Rank: H H | w H H H H H H H 575 H | w H H |
— CHEMICAL NIME Units sL“r i::m M.m Sone_JVa] Conc ___] va] Conc. [VG] Conc. GE| Conc. |VO[ Conc. [V@] Conc. [VO] Conc [V@| Conc. [VO[ Conc. |VG| Conc. |VG| Cone. |V Canc [VD| Cone |Va
[ Copper mgikg 330} 1300
Load mglkg 460 1,200
Wercury 04 15 23
Slhver mgiky 6. 6.1 &4
[ Zinc ‘mgikg 41 3,800
| Tributytn lon (porowealer) g, 0.1 LAL] -
Acgnaphinens ugfkg 500 2,000
Flucrene ughy 540 3,600
Fhenanihrens ug/kg 1,500 21,000
Anthracens ugkg 960 13,00
Flugranthens ugkg .00 4,600 30,000
[ Pyrens. upkg £00 16,000
Berao[ajanthracens _ughkg 200 100
Chryssns ugkg A00 21,000
Indsne(l.2.3-c dpyrens ug/kg £00 ADD
Tolal HPAHS gy 12,000 69,000
1,2 4-Trichlorobanzens ughkg 31 &4
Hexaclorobenzens (HC gy 22 168 230
[ Bis(2sinyheryiprinaisle upkg | waon | waprol -
2-Msthylphenal ughg 63 77
2,4-Dimeihy uglkg 25 210
Peria ugikg 400 504 590
Borizolc Acid ugikg 650 760
Berayl icohal ughg 57 870
 Hosactiorobuiadions Ul P PN BT
NN mine ughkg 28 130 130
alpha-Chiordans ughg 10 37
Dielddn ugkg 10 37
Tolal DDT ug/kg 59 50 (1
Total PCBS ughkg 130 . 3,100
Tolal PCEs (TOC- normadized) | malkg EL]
Total Phos compeunds |_ugkg - -
Tric: osphate ugg = G G La = = = = o i e il it .
| Tolal Selids % 38 38, 358 312 35, 3l 3.0 36, 362 3 3 404 3 362 el |
Totsl Voiatlle Soids % e8] J 451 B 53] J JE 98 58] J 52 561 J 4 14 2 17
Total Organic Carbon % 2 Lk 2 2 2 25 2 25 2 ¥ 3 ] 2 2
Total Ammonia mghg 78 461 1 BD. 410 43, n 57.0 45 510 57, 26 it 44 40D |
Total Sulfidas mgikyg 150 14 4 160 130 3] 74 270 X 28 B4 300 11 140 86 |
Gravel [porcs 1 [ 0.3 E - 0. ] - 0. 8. 5. 0 1.
[Sand (par 8 1 1 73 K &) 5. B ; 9 T, % 8, 10 BE| |
S (percart) B8, E 64 544 B4 B2, 5T, B8, 43, GE 66, 48 60, 2. 66
Clay (porcent) % 9.5 334 3 38,1 7.0 38, 7.6 31, 4. 20.9 35 274 34 36, 44| |
Fines (percont sil + chay) % [ BE3 B 825 51 51 HE 08 0, 80,3 EIE 75, 88, 86 503 ] |
praferred reference malch: 787 78.7 78 787 787 75, B2.7 78 T8 78, B2, 6.7 787 78. 787 |
Eohaustorius esfuariug hils: f ¥ 1-Hily 1-H{1) LHm - - L 1:HT 2Hn ]|
Ampelisca abolte hits: HH i HH NH NH NH N HH NH i HH NH NH
[ Mytitus galiomovincialls hils: 2H 2H NH. 2H 2H 2H 2H 2H 2H 24 = 2H 2H 2H 2H
Neanthes arenaceodentats his: NH NH NH NH NH NH 2-H NH NH N - HH NH NH NH
Blogssay PassiFall: 2 ﬁ _Pass L R i = Fass | |
BTs excoaded:
Bloaccumulation congucted:
Bloaccumulation Pass/Fall:
4,000 3850 3,960 3970 4,020 340 3990 3390 3360 | | 4180 | 3870 3,950
530 s S22 533 534 535 1 s ST S35 533 FO-535-1 540 541

Eohaustorlus retest
Amphipod (Ampelisca) retest @ooo] | ae0] | seeo] | aei] [Zem] | zss0 4160 | EET 3350 apeo] 380

Bioaccumulation testing req,

Note: Highiighted resids (inltial and retested DMMUs)
with clay contents > 15%, nigt included in decision matrix for final SOM,
See Final SDM for explanation.
Initial Test (I}

Gray Highlighted area denctes retested parameters (R}



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA.
DMMP Final Evaluation Summary
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&1
(=
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353 3T 4.5 40, 336 354 325 114 | X 114 20. 2, 174
913 0.5 924 83, 20,0 1 9.7 445 26, 3, T332 128 £9.1
TBT T8T E.? B2, 787 78, 82,7 58.2 270 7.0 8. TE.T 582
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2H NH 2H - MNH NH 2H 1-H 2H 2H 2H H
NH

%gi
%'g
o
Blalalel®
§1

F E

H

3

Eialale]

Fllalzlslalalo] tul

ZiZ
LT

Bipassey PassFai: ; g = i _Pazs E_ 2 ﬁ Py | | Fas P
BTs sacanded: _JyeE i

Bioaccumulalion conducted: 5 ne

Bloaccumulation PassiFal:
4,020 4,040 | 4,010
553 554 S55 S5

[im]

3
4,040 4010 4120

| 4010

éuh'a'u's't'nnus retest
Amphipod (Ampefisca) retest 4,150 3,980 4,050 4,080 4.120
Bioaccumulation testing req.

: Hote: Highlighted results (infial and retested DMMUs)
with clay contents > 15%, not included in decision matrix for final SDM.
' Sew Final SDM for explanation.
Initial Test (1)

Gray Highlighted area denotes retested parameters (R}



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA.

DMMP Final Evaluation Summary L 5N - - - -
8857 s58 559 SE0 561 562 562-R 583 | St4 568 566 S67 | s&8 ] S70
™ Rank: 2. . H H H H H H H H H H H H H
CHEMICAL NAME Units sL__| BT ML Cone, | W@ | Conc. | VG| Conc. (WG| Cone, V! Conc. |VC{ Conc, |vQ| Conc. VOl Conc. (WO Conc, |WOI Conc, (WO Conc, (WO Conc, WG Conc. V@] Conc. | WO | Cone, | WO
Arseme Mgy 571 607 700 ==
Copper. magikg 390 1300
Load maky 450 1200
Mareury mghg 041 15 2.3 0929 132 0.958 £.701 05530 0629 0836 1.09 117 o720] |
Silver mglkg 6.1 6.1 B4
Zing mghkg 410 3,800
Tributyflin lon (poreweler) ugh. 0.15 0.15 = 07| E
Acenaphihans 500 000
Fluorsng _ugky 540 600
Phenanthrens ugkg 1.500 21,000
Anthracsns L] 960 13,000
Fluoranthens ughg J00 | 48500 30,000
[Fyrens gy 500 16,000
Berzo(a)anihracens _ughg 300 . 100
[ Cheyssne g 400 21.000
indeno(1.2 3¢ dipyrens uglkg £00 400
Tolal HPAHS iy 12,000 65,000
1.24-T robsnzans _ughkg 3 &4
Huxacloroboenzens (HCE) gk 22 168 230 23| UD
Bls; hthalste ughg 8300 | 13870 - 31000 O |
onel ughg (3 77
24-Cimel nel ug'kg 29 | 210
| Pentachiorophancl ug/g 400 504 £90
Borgols Acid _ughg 850 760
[Boryi scohol uya & o70
Hexachlorobutadiens uglkg 29 212 270
[N-Nirosodiphanyleming ug/ig FTH BT 130
Dielddin e ﬁ :“ ::
Total DT ughg_ X 50 ]
Tolal PCBs ughkg 130 3,100 213 136 220 30 134
Tolal PCBs (TOC- normalized) | mgkg 28 i R &7 76 138 82 B3l |
Total Pho | ugkg - - - EEQ 2,100 23000 |
i hate _Ughg = & = the = R 290, it i i o 20l |
Total Selids % 8.3 45 722 56.7 47, 489 42.9 g ETiE] 453 43, 59. 9. [ 42,
Total Voiaille Solids % 5 25 40 B [X] 18 1. 70 [¥] 5 4. 4 4. 5,
Total Organic Carben % i 12 16 K 2.0 20 2. 2.1 2 1 1. 4 ; 1)
Total Ammonia mgikg g 24 39 1 20. 170 18.0 38.0 36 860 4. ; 6] |
Total Sulfides gy wi - 1elu 150 2 SRR 74 180 230 250 2 180 | U [ 240 A 1w |
Gravel % 13, : 15, 2, 02 04 12 0.3 23 [] (X3 13 % 13
Sand (percent) % &1.0 147 [TX 44, 204 17, 173 155 144 144 127 58 455 4 s4f |
S (percent) % 20.1 0.7 1B 39, 533 B3, 553 5539 564 543 $3.2 24 32 EiE g0l |
| Clay (peresnt) % 5.1 734 7. 13.5 26.2 8.7 75, ii. 6.7 314 7.8 4. 15.4 18.1 293] |
Fines (porcont sit + clay) % 252 84 25 631 795 §2.2 81k £4.4 23] |
rred refsrence malch: 27.0 T8.T 27.0 582 78.7 B2.7 T8 T8, a7l |
Ephaustorius satuaring hils: 2-Hy d ] [ 2HT i EHl tHm 1|
Ampelisca abdlta hits: MH HH HNH HH HH
[ ytius gulicprovincials Ti: zH ] 2 2 HH 2H 2H NH
Neanthas srenaceodentats hits: NH NH NH HH HH NH NH WH | |
sz Foaeis g . T .30 . ; TP |
BTs sxcesded: yos Yo
Bioaccumulation cond 5 no no
Sioaccumidation PazsiFall:
ML Rule sxceedsd.
PEDDA i
DMMU Voluma: - 4270 4,350 1010
| DMMU ID: 562 SELR 563 | I
DR = )
. (4]
Echaustorius retest yes
Amphipod (Ampelisca) ratest [ 4zl | [ 1 s3] | ata0] 2,190 T80 1010
Bioaccumulation testing req.
Note: Highlighted results (Intial and retested DMMUs)
with ¢lay sontents »1mmmwmdum fmatrix for final SDM.
See Final SOM for explanation.
Initial Test (1)

Gray Highlighted area denotes retested parameters (R)



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA.

___DMMP Final Evaluation Summary - i o o " =
ZAN I 5 0 S LN ) TosraR] | st 51 S0 | [ or [ [Fobu] | o2 5 |
Rank: H 5824 | H H | I | | H H H H | [ H H H
[ CHEWICAL NAME Uity BT WL | Conc. |VO] Canc. % = [V0] Cone. |VO L Cone. Cooc. | va | Conc. | va | Conc |VG] Come. | Vo - | Va] Cone. | V@] Conc. | VO ﬁ
[y Sy i . E] oo 120
[ Copper mohg 3% 1300 &70 €%
Leaq mphy ] 1300
Marcury _mghg DAl 15 23 [T 4 57 0830 (Y31
Shewr mgyg [X] X 7}
| B mpky 410 3800 550
| TrivhySiy Jon pocowntor gt Al 5. 1 -1
[Aconsphinecs gy 500 2000 850
| Flvgeans Lghg 30 3,800 LiT]
Phenanihrens ughy 1500 21,000 200 | D
Aniiyncens gty ool | By 500
Fluorsnthens 700 | 4§00 200 1 D
[Pyrene____ _ﬂ_ 16,000 500 10
| Benzo(sjsrthracens ughy A00 5,100 100 10
| e gy 21,000 200 1D
Indond(12.3.c, dipyrane ughy £00 T 820
Tolal HPAHS ughg 12,000 9,000 70,700
[ Inehenvengens ughy il ..
| Haowgistobarmane (HCW) gty il 1884 2] L. AL F 0
| Bis(2-siyhexyiphthaisle | ugkg | 83001 138701 -
2 Msliryiphenol il
2 4-Dimethylphenol % 3 210 45 | UD 3 | UD
Pantachlorophenol ugig 400 | B4 530
| Bermeis Acid gy !!g i -]
Bonzy| alcohol ugkg [ B70 73| UD
Hexachiorobufadians ughg Fl 272 270 85 | UD a0 | up
_ugikg 28 130 130 48 | UD 34 | UD
aiphe-Chisrdans ughg 10 il
| Digiin_ gty 19 i
Total DOT 1] 50 ]
Totwl PCBS !!l!?.‘l‘ 130 3,100 390 250 370
Tetal PCBs (TOC- normalized) | _mgiky 38 g 30 16.1 19.5
[Tolal Phosphats compounds oghg T - : 2 -] 2
MW g . - : = = 3 = s - = - - - —" -
Tetal [ ¥ E28 2 512 [TE) 3 [T 3 42} 7Y [ 73 ) 58 525] |
Total voiatile Solax [ 4 [y [ I 13 5 FT] & 1 3 22 F1 15 5 4
Totwl Organic Carben » 1. 24 13 a 038 1 [T 1 18 3 21 1 D28 Fl 18] |
Totw Ammoria mghg 310 310 20 43 32 510 A [ [T 3] 70 ] 1] 000 |
Tolw Sulfdwt mghg = wlu wlU 190 wlu ] 1Y) ] Es0] 4 ] Fil ] nlu [N T AN 1njo
Gravel L 2 15 (Y] 33 11 20 ] (3] [ [X] ELA] [ Y [X] 0] |
Sana 3 3 % [ wo i 6 (1] W03 158 (L] 1 Fikj 1] 03 W3 | |
EJ ; § [5E [T Hi 373 BT [GE] 561 [F5] G 50 17, 3 32 %0 2] |
Clay (porcent) L 12 3 [ 143 n; 174 1 13 128 i 54 [Y Bl [rY]
Fines (parcent 58 + ciay) 3 3 703 55 528 7. 793 782 50 800 77 E 3 T 787 78| |
Tofrancs malch ¥ X [5X] 583 [X] 787 562 527 i) il Fil) 370 w27 77|
Echaortorica 3 - LD : 2H [ AL ZHD = ] BT
Ampelisce sbdte his. ) Hrt 3] N
[ Wiytis gatioprovinciaiis His. 2H - 2+ ] iH H 2H ] H Fo)
Neasthey arendceodentats hily; NH - NH I___P_gl 2H NH NH HH NH HH ]
L : —m._
BTs sacesded: you_ | Jeb 5
mm: E no na
| Btouscymuliion POl
ML Ruls axcesded: =
e T
DMMU Volume: o 2 aabol |
DMML 1D: ST1 FD-571-1 871-R | DR
Ol » —m=
Echaustarius retest
Amphipod (Ampelisca) retest
Bioaccumulation testing req.
Note: HighBghtad resukto (Intis] and retested DVMUs) ;
with cliy contents > 15%, nat included in decision matrix for final SOM.
Initial Test (I}

Gray Highlighted area denotes retested parameters (R)



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA,

DMMP Final Evaluation Summary
— L . - SRR — e ——
D4 FD-D4- | Dta Db | T FO-DécR | Ddd 05 3 Dfa Db Dec D8] 55101 FD-S5101
Rank; H D10+ PB-62 PB-63 PE-64 H PBgs | H H PE-70 PB-71 PB-72 H H
TREMICAL NAME Linits 5L BT M| Conc [vol Conc, JWOI Cenc | VO | Conc \FDE Cene. VO]  Cone. Cone. 1 VO] Conc Vo] Conc fWol Conc jWO} Conc |VO| Conc. fvD]| Conc. IVG| Com
Arsenic mglkg T LTI 700
Ci 280 1,200
Lead mgikg 450 1.200
sreLry _mgikg 04 15 2.3 o464 | |
Siver ‘g 5. 51 84
Zine. mpig 41 3,600
hi lon {porawsts ugil 0.1 0.5 -
Acanaphihens 500 000
Fluorsne 540 500
Phenarihrens uafkg 1,500 21,000
Anlhracene. ugfg 860 | 13,000
Fluorarithens ugikg 700 4500 | 30,000
| Pyrens ugkg ] 18,000
Benzm(ajanthracens gy 300 100
| Ehiysens uphp 1400 1,009
Indano(1,2.3-c djpyrens _ugig [ ADD
Totai HPAHE ugikg | 12,000 59,000
1,24 Trichlorobanzens _ughg a1 &4
Hoxacloroborzens (HCB) uakg 22 168 230
Bl ihelals ug/p 830D} 13870 o
2-Maifylphenol gy 63 17
2 4-Dimethylphanol ugkg 20 210
ighy | aob | ma | ew
Berzoic Acid ughg 780
aicohol Vg &7 &70
Haxachiorobuladions Uiy 25 212 270
[ Nirosodiphanyiamin gy EH N BT
aiphe-Chiordans ughg a0 a7
Disldrin 0 37
Tolal DOT. % 59 50 )
Tolal PCBs ugikg 130 3,100 Tt U 31U |y
Total PCBE (TOC- normaized) | mofkg. 38 ECH ST 2 76| U ECH T
Total Phesphate compelnds | ughg = s = NG u
[Eeraichbsphing L] £ > = o . il = i e e ST B R —_— -
Total Solids: % 80.3 77 B8.8 85.8 628 598 [1F 504 685 850 3 [ 69.0 (37, 3

% 22 24 10 1.8 58 5 2 8. 0.86 10 16 0.8 a 18,

% 14 1. a5 U 0.18 1.2 12 0. 1. 0.14 o5l U 0.08 o 1 2 %
mglkg 26.0 28, [ 2.0 78 110 3. 100.0 1.0 16 1.0 13 18, 28.0 210 |
mgkg 12]u nlu o) u 0] u wel Ul MR 1 “lu wluy wlu 1nfu 1l u 2] J 200 | so| |

% 64.2 30, 14, (X 2 24 1 [ 10.5 301 574 637 7 0.3 5

3 0 391 B 2 3, T 1, 27 T8 3 EF 26, 56 2 104 X

3 5 20 46, B1 [ F) 87 i 5, 26, 527 57,

) Xy X ! X 1. A7, 25. 30 7 L 3, 10, 364 | |

Fines (porcent s + clay) . 199 30.3 % 28] e 86, i A B 37, 9.1 83
tred refarsnce malch: 27.0 27 B 38 87 8.7 2. 27, .8 | g, 27 78.7
‘Echaustorius estuariss DAL TH = T A T ! THD 7 HH WH NA THN
Ampelisca abdfa hits: NH H _NH HH HH o NH NH NH
fallz hils: 2H - NH H 24 2H 2H H HH 2-H 2-H H 2-H
Neantites eranacecdeniata hits: NH = N HH HH NH 2H NH NH NH HH NH MH
Bloassdy PasafFail: ¥ "E‘ i m:- ¢ 3 i . v—m—
BTs sxcosded:
| Etoaccumudation conductad:
Bloaccumuiation PassiFail:
_MLM‘MM: 2 - Ry 3 SaS——
PSDDA Dets Pam || L) 5 _Fas _ Pass 3 . B _Fass
[ DNEAL Voluma: cf 13,730 3430 3430 gk 3430 12,220 2,850 550 550 860 2,850 _sden | |
DM 1D: D4 FD-Da-l D4 D4b Déc FD-DicR Dad [ | D8 e Db _Déc FD-5E101
Echaustorius retest
Amphipad (Ampelisca) retest

Bicaccumidation testing req,
Fiote: Highlighted results (inkial and retested DMNUs)
with ciay contents > 15%, not inchuded in decision matrkx for final SOM.
See Final SOM for explanation.
Initial Test {1}

Gray Highlighted area denotes retested parameters (R)



Appendix 3. U.S. Navy Puget Sound Naval Shipyard, Bremerton, WA.

DMMP Final Evaluation Summary
[ 55102 5103 TRe10 | CR-225 | CR% L
i Rank; H H REF REF REF acood, e Legend:
CHEMICAL NEME Urits sL_| BT WL | Conc. |Gl Cont. i W91 +BFD
gy 7] Eora| 700 1
mgfkg 380 1,300 2 NH = Mo Hit {(nondispersive guidelines)
__maikg 450 1,200 2H = two hit failure {nondispersive guidelines)
mgikg 04 1.5 23 3 1H = ane hit faflure (nondispersive guidefines)
mgfkg 5. 6.1 BA i
ma/kg [l 3800
Lgh 0.1 016 - UCOWD = open-water
ughkg 500 2,000 VQ = Validation Qualifier
ugfg 540 3,600 D = Associated compound required a dilution due to matrix or concentration
ugkg 1600 21,000 E = Estimated Value
_ughg 260 13,000 1 U = Undetected
ug/g 700 | 4 E0D 30,000 7] o = Positively identified; approximate concentration of the analyte in sample.
ugkg 15,000 2 NQ = Not Quantifiablle, but positive identification
ughg 300 5.100 1 ML= r chemical guidsiine).
ug/kg 00 21,000 1 SL= s:meninn l..mol {lower chemical guideline)
ugig. 600 4,400 1 BT = Bioaccumulation Trigger
ug/kg 12,000 68,000 1 FD = Fleld Duplicate (538, S48, 571, D1, Dd, 573, Dde, 5101}
_uglkg ] 64 |
ugg 2 166 230 )
gy 8300 | 13870 - 1
uglkg €3 il ]
ghg | 2] 210 ]
gy 400 504 690 ) Turming BasivIner CRannel (surace)
ugikg 650 760 Uj Total 212,890 oy
gy &7 BT0 U DMMUs 51 - 550, 85101, 55102 55103
uglkg 28 212 270 B L) Piers D, B, 3 (surface}
ughkg 28 130 130 5 Totak: 84,860 ey 43500 NI 520 R 46.0%
ughg 10 37 DMMUs 61 - SB0
ughg 10 37 1 Piers D, B, 3 (subsurface)
ughkg 5.9 [ [ 2 80,500 oy b ] 42.4%
uglkg 130 3,100 11 DMMUs D1 - D8
| mgkg 3 [ Total 5 (By): 88,05 R 21.0%
ughg - - - datocted G of &
_ughyg - - - i3 g o | deteclad 7or®
36, 40, 52 75 536
EX . 3 ; 1.
2 £ { o,
_ightg 30 310 74 i 11.0 |
_mghig % 2 <10 10}
% 0. 0.7 03 0, 04 ]
. 13, 163 20, 0. 6.0 |
% ik 660 67 3, 370
% 20.3 21 11, 5.3 67 ] Plers
% BE.| 838 78, A 43, Turning Basin Surface
7B 78, - P " and+Grave ! i zl 5.7
fines [LX] fines 64.3
T ThH 356 clay 198
2H H Wolume 212 680 Volume 94,860
N e %BTOC 24 HTOC 1.8
adu:mﬂulhnwul.
ML Rule sxcesded: T
PSODA i i e} & Total Volume Tested
DMMU Voluma: o 4.160 4,160 388,050 oy
: $5102 S5103
21.0% Unsuitable for UICOWD
Passed: 79.0% Sutable for UCOWD
Eahaustorius retest
Amphipod (Ampelisca) retest 262,060 cy Retesting Volu 71.2% underwent retesting for amphipod bioassay
Bioaccumulation testing req. 17,230 cy Bioaccumulation testing required (otherwise unsuitable for UCOWD)
Note: resuls (Inktial and retested DMMUs)
with clay contents > 15%, mm&dhdw matrix for final SOM.
See Final SOM for explanation.
Initial Test (1)

Gray Highfighted area denctes retested parameters {R)



Appendix 4. DMMP BIOASSAY PERFORMANCE STANDARDS AND EVALUATION GUIDELINES

Negative Reference Dispersive Disposal Site Nondispersive Dlsposal Site
Bioassay Control Sediment Interpretation Guidelines : i
Performance Performance el o T
~ Standard Standard :
L-hit rule ~ 2-hitrule 1-hit rule 2-hit rule
Amphipod Mc < 10% Mg - M¢ < 20% Mr - M¢ > 20% M; - Mc > 20%
and and
Mt vs My SD (p=05) M+ vs My SD (p=05)
and and
Mt - Mg > 10% NOCN My - Mg > 30% NOCN
Larval Ne+1>0.70 Ng > N¢>0.65 Nr+ N <0.80 N+ Nc<0.80

and and

N1/Nc vs Ng/Ne SD (p=.10) N/Nc vs Np/Ne¢ SD (p=.10)
and and

Ng/Ne¢ - Ni/Ne > 0.15 NOCN Ngr/Ne - Ni/Ne > 0.30 NOCN
Neanthes Mc <10% Mg <20% MIGt + MIG¢ < 0.80 MIG; + MIG: <0.80

growth and and and and

MIGy vs MIGg SD (p=.05) MIG; vs MIGg SD (p=.05)
MIGe > 0.38 MIGg + MIGc > 0.80 and and

MIG{/MIGg < 0.70 NOCN MIG/MIGg < 0.50 MIG{/MIGg < 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, N/A = not applicable
Subscripts: R = reference sediment, C = negative control, T = test sediment




Bioassay Summary Tables
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Table H-2. 10-Day acute amphipod (Echaustorius estuarius) test results for the PSNS Phase Il 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*
596-18

PSNS Phase Il control 1 0.0 Yes
PSNS Phase Il DD4-PB-62 1 7 3.0 3.0 MN 2.0 MNo-hit
PSNS Phase Il DD4-PB-63 1 118 13.0 13.0 N 12.0 MNo-hit
PSNS Phase I DD6-PB-T0 1 3.4 11.0 1.0 N 10.0 No-hit
PSMS Phase | DD6-PB-71 1 9.9 4.0 4.0 N 3.0 . MNo-hit
PSNS Phase Il DDB-PB-72 1 8.1 4.0 4.0 N 3.0 No-hit
FENS Phase Il CR-225 1 9.8 1.0 Yes 1.0 N
PSNS Phase Il DD4-PB-64 1 62.9 16.0 16.0 N 14.0 MNo-hit
PSNS Phase |  DD4-PB-65 1 78.8 31.0 31.0 Y 290 ¥ Two-hit
PSNS Phase Il CR-10 1 8.7 20 Yes 2.0 N

Notes:

1. There were na apparent one-hit failures for this test {one-hit = lest 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. Atwo-hit failure is ane 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.

3. CR-10 and CR-228 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-3. 10-Day acute amphipod (Eohaustorius estuarius) test results for the PSNS Phase Il sediment characterization Acclimation Study.

Control or Reference Percent of Test/Ref 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 ll  contral Extreme 30 Yes
PSME Phase Il S51 Extreme 88.5 290 26.0 Y 280 Y Twao-hit
PSMS Phase Il §822 Extreme 88.3 220 19.0 M 21.0 MNo-hit
FENS Phase |l S323 Extreme 89.5 33.0 30.0 Y 32.0 Y One-hit
PSMS Phase Il §826 Extreme 91.7 33.0 300 Y 32.0 One-hit
PSMS Phase Il 5548 Extreme 90.0 28.0 250 Y 27.0 : Twa-hit
PSNS Phase Il 5556 Extreme 63.6 26.0 23.0 ¥ 25.0 X Twa-hit
PSNS Phase I S862 Extreme 81.5 18.0 15.0 N 17.0 Mo-hit
PSNS Phase Il 8873 Extreme 79.3 28.0 23.0 Y 25.0 Y Two-hit
PSNS Phase Il Do3 Extreme 78.8 28.0 26.0 X 28.0 i 'd Two-hit
PSNS Phase Il CR-10 Extreme 8.7 1.0 Yes -20 M
PSMS Phase Il §871 Extreme 53.5 24.0 21.0 f. 19.0 Y Two-hit
PSMS Phase I CR-24 Extreme 437 50 Yes 2.0 M

Notes:

1. Statistical analyses were conducted when the test sediment mortality was greater than 20% over the contral 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 guality summary report,



Table H-3. 10-Day acute amphipod (Echaustorius esiuarius) test results for the PSNS Phase 1l sediment characterization Acclimation Study.

Control or Reference  Percent of Test/Ref Test Mortality Test Sediment Mortality

Met Performance Maortality 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 Il control Moderate 0.0 Yes

PSNS Phase Il 851 Moderate 88.5 46.0 46.0 ¥ 42.0 Y One-hit
PSNS Phase Il 5522 Moderate 88.3 34.0 34.0 X 30.0 ¥ Twao-hit
PSNS Phase Il 5823 Moderate 89.5 36.0 36.0 ¥ 32.0 Y One-hit
PSNS Phase Il 5526 Moderate 91.7 40.0 40.0 Y 36.0 ¥ One-hit
PSNS Phase Il 5848 Moderate 90.0 23.0 230 Y 19.0 Y Two-hit
PSMS Phase I SS56 Moderate 63.6 30.0 30.0 Y 26.0 Y Twao-hit
PSNS Phase i 5562 Moderate 81.5 33.0 330 Y 29.0 i Two-hit
PSNS Phase Il 8873 Moderate 79.3 27.0 27.0 ¥ 23.0 ¥ Two-hit
PSNS Phase li DD3 Moderate 78.8 44.0 44.0 Y 40.0 i One-hit
PSNS Phasell CR-10 Moderate 787 4.0 Yes 4.0 N

PSNS Phase Il 5571 Moderate 535 18.0 18.0 N 15.0 Nao-hit
PSNS Phasell  CR-24 Moderate 437 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 test sediments over the correspanding 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.
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Table H-3. 10-Day acute amphipod {Echaustorius estuarius ) test resulls for the PSNS Phase |l sediment characterization Acclimation Study.

Control or Reference Percent of Test/Ref 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
- 596-23

PSNS Phase Il Control Gradual 1.0 Yes

PSNS Phase Il Ss1 Gradual 88.5 39.0 38.0 b 34.0 Y: One-hit
PSNS Phase Il §822 Gradual 88.3 31.0 30.0 Y 26.0 Y Two-hit
PSNS Phase Il 5823 Gradual 89.5 40.0 358.0 Ay 35.0 ¥ One-hit
PSNS Phase |l 5526 Gradual 91.7 220 21.0 Y 17.0 Y Two-hit
PSNS Phase |l 5548 Gradual 90.0 37.0 36.0 Y 32.0 Y One-hit
PSNS Phase Il 55856 Gradual B3.6 2B8.0 25.0 . 21.0 Y: Two-hit
PSNS Phase I 5562 Gradual 81.5 37.0 36.0 ¥ 32.0 Y One-hit
FSMS Phase |l 5873 Gradual 79.3 230 22.0 b 18.0 Y Two-hit
PSNS Phase Il Do3 Gradual 78.8 55.0 54.0 i 50.0 Y One-hit
PSNS Phase il CR-10 Gradual 78.7 5.0 Yes 4.0 N

PSNS Phase Il 8871 Gradual 53.5 35.0 340 Y 20.0 Y Twao-hit
PSNS Phase I CR-24 Gradual 437 15.0 Yes 14.0 N

Notes:

1. Stalistical 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 repart.



AFP MJ& LA 5.1:’3 o

Table H-1. 10-Day acute amphipod (Ampelisca abdita ) test results for the PSNS Phase |l 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
596-13
PSNS Phase |l contral 1 0.0 Yes
PSNS Phase |l 852 1 88.5 20 20 N -6.0 No-hit
PSNS Phase |l 553 1 B7.4 1.0 1.0 N -7.0 MNo-hit
PSNS Phase Il 554 1 90.2 6.0 6.0 N -2.0 Na-hit
PSNS Phase Il 585 1 835 9.0 9.0 N 1.0 MNo-hit
PSNS Phase Il 556 1 82.7 2.0 20 N -6.0 ) No-hit
PSNS Phase Il 857 1 855 3.0 3.0 N -5.0 MNo-hit
PSNS Phase |l 558 1 50.8 4.0 4.0 N -4.0 No-hit
PSNS Phase Il 589 1 833 4.0 4.0 N -4.0 Mo-hit
PSNS Phase I 5510 1 85.1 2.0 2.0 N -6.0 MNo-hit
PSNS Phase Il 5511 | 84.1 4.0 4.0 N -4.0 Nao-hit
PSNS Phase Il 5812 1 91.9 6.0 6.0 N -2.0 Nao-hit
PSNS Phase Il 5513 1 88.9 5.0 5.0 N -3.0 No-hit
PSNS Phase Il 5514 1 89.1 2.5 24 N -5.5 No-hit
PSNS Phase Il 8515 1 88.7 2.0 2.0 N -6.0 MNo-hit
PSNS Phase Ii 5516 1 91.8 6.0 6.0 N -2.0 i MNo-hit
PSNS Phase Il 3817 1 0.0 50 5.0 N -3.0 MNo-hit
PSNS Phase Il 5818 1 89.6 4.0 4.0 M -4.0 MNo-hit
PSNS Phase Il CR-10 1 78.7 8.0 Yes 8.0 M
PSNS Phase Il CR-24 1 43.7 2.0 Yes 2.0 M
Notes:

1. Stalistical 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 loxicity 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 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

596-14
PSNS Phase |l control 2 3.0 Yes
PSNS Phase Il 5519 2 85.9 30 0.0 N -1.0 Mo-hit
PSNS FPhase Il 5520 2 90.5 2.0 -1.0 N -2.0 Mo-hit
PSNS Phase Il 8521 2 818 2.0 -1.0 N -2.0 MNo-hit
PSMS Phase Il 5825 2 89.5 3.0 0.0 N -1.0 Mao-hit
PSNS Phase Il 8827 2 g2.0 2.0 -1.0 M -2.0 Mao-hit
PSNS Phase Il 5528 2 9.0 5.0 2.0 N 1.0 No-hit
PSNS Phase Il 5830 2 B96 7.0 4.0 N 3.0 Mo-hit
PSNS Phase |l 851 2 853 40 . 1.0 N 0.0 No-hit
PSNS Phase Il 5532 2 86.6 5.0 2.0 M 1.0 Mo-hit
PSNS Phase Ii 5533 2 92.5 4.0 1.0 M 0.0 Mo-hit
PSNS Phase Il 55834 2 91.6 3.0 0.0 N -1.0 Mao-hit
PSNS Phase Il 5535 2 91.5 7.0 4.0 M 30 Mo-hit
PSMS Phase Il 5837 2 90.8 9.0 6.0 M 5.0 Mo-hit
PSNS Phase Il 5838 2 90.8 9.0 6.0 N 5.0 Mo-hit
PENS Phase 1l 5539 2 90.2 3.0 0.0 N -1.0 Mo-hit
PSMNS Phase Il 5540 2 75.7 1.0 -2.0 N -3.0 Mo-hit
PSNS Phase Il 5541 2 85.4 4.0 1.0 N 0.0 Mo-hit
PSMNS Phase Il CR-10 2 8.7 4.0 Yes 1.0 M
PSNS Phase [l CR-24 2 43.7 7.0 Yes 4.0 N
Notes:

1. Statistical analyses were not necessary because all test sediment martality 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 | 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 Mertality Reference Mortality (%) from Reference Failure

506-17
PSNS Phase I Contral <} 1.0 Yes
PSNS Phase Il 5542 3 B& 9 11.0 10.0 N 7.0 Mo-hit
PSNS Phase |l SS43 3 90.3 8.0 7.0 M 4.0 Mo-hit
PSNS Phase Il 5544 3 892.0 18.0 17.0 M 14.0 MNo-hit
PSNS Phase Il 5545 3 90.2 4.0 3.0 N 0.0 MNo-hit
PSMS Phase Il S546 3 591.3 7.0 6.0 N 30 MNo-hit
PSMS Phase Il 5847 3 90.5 9.0 8.0 N 5.0 . No-hit
PSMS Phase Il $S849 3 91.0 12.0 11.0 N 8.0 Mo-hit
FSMS Phase Il 5554 3 73.3 4.0 3.0 N 0.0 Mo-hit
FSNS Phase Il 5555 3 79.8 a.0 7.0 N 4.0 Mo-hit
FSNS FPhase |l SS58 3 841 9.0 8.0 N 50 Mo-hit
PSNS Phase Il S861 3 7948 5.0 4.0 N 1.0 MNo-hit
PSMS Phase |l 5563 3 844 9.0 8.0 . N 5.0 MNo-hit
PSNS Phase Il 5564 3 83.1 4.0 3.0 N 0.0 MNo-hit
PSNS Phase I SS66 3 86.8 12.0 11.0 N 8.0 No-hit
PSNS Phase [l 85570 3 823 4.0 3.0 N 0.0 MNo-hit
PSNS Phase Il S880 3 77.0 11.0 10.0 N 7.0 Mo-hit
PSMNS Phase (I CR-10 3 787 4.0 Yes 3.0 N
PSNS Phase Il 5568 3 47.7 5.0 4.0 N -1.0 MNao-hit
PSMS Phase Il $569 bl 505 7.0 6.0 N 1.0 MNo-hit
PSNS Phase 1l CR-24 3 43.7 6.0 Yes 5.0 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.



Appic b e Bb

Table H-1. 10-Day acute amphipod (Ampelisca abdila ) test results for the PSNS Phase |l 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

596-19
PSNS Phase ll control 4 1.0 Yes
PSNS Phase I DD4-PB-62 4 3.7 a0 2.0 N 30 Mo-hit
PSNS Phase || DD4-PB-63 4 11.6 7.0 6.0 N 7.0 Mo-hit
PSNS Phase || DDB-PB-70 4 34 7.0 6.0 N 7.0 No-hit
PSNS Phase || DDB-PB-71 4 9.9 6.0 50 N 6.0 Mao-hit
PSNS Phase | DDB-PB-72 4 8.1 4.0 3.0 N 4.0 No-hit
PSNS Phase Il CR-223 4 9.8 0.0 Yes -1.0 N
PSNS Phase Il DD4-PB-64 4 62.9 3.0 20 N -1.0 Nao-hit
FSMNS Phase || DD4-PB-65 4 78.8 1.0 0.0 N -3.0 Na-hit
PSNS Phase Il 58101 4 88.1 20 1.0 N -2.0 MNao-hit
PSNS Phase Il $8102 4 B6.6 9.0 8.0 N 5.0 Nao-hit
PSMS Phase |l 55103 4 83.8 1.0 0.0 M -3.0 No-hit
PSNS Phase Il CR-10 4 78.7 4.0 Yes 3.0 N
Notes:

1. Slatistical analyses were not necessary because all test sediment mortality results were less than 20% over the control mortalily.
2. Thera 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-Day acute amphipod (Ampelisca abdita ) test resulls for the PSNS Phase |l sediment characlerization.

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

596-21
PSNS Phasell  Control 5 9.0 Yes*
PSNS Phase Il 551 5 885 50 -4.0 N 4.0 No-hit
PSNS Phase i 5822 5 883 5.0 -4.0 N -4.0 No-hit
PSNS Phase li 5823 5 89.5 6.0 -3.0 N 3.0 No-hit
PSNS Phase |l 5526 5 91.7 5.0 -4.0 N -4.0 No-hit
PSNS Phase |l 5548 <3 90.0 6.0 -3.0 N 3.0 MNo-hit
PSNS Phase |l 5856 5 63.6 6.0 -3.0 N -3.0 No-hit
PSNS Phase 1 5862 5 81.5 4.0 -5.0 N 5.0 No-hit
PSNS Phase |l 8573 5 793 4.0 -5.0 N -5.0 Mao-hit
PSNS Phase |l DD3 5 78.8 4.0 5.0 N -5.0 MNo-hit
PSNS Phase Il CR10 5 78.7 9.0 Yes 0.0 N
PSNS Phase || SST1 5 535 3.0 -6.0 N -8.0 Mo-hit
PSNS Phase Il CR24 5 437 1.0 Yes 2.0 ]
Notes:

1. Statistical analyses were nol 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 mortalily for the control in Batch 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 to 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 loxicity lest dala quality summary report.



Table H-4. Sediment larval (Mytilus galloprovincialis ) test results for the PSNS Phase |l sediment characterization,

Percent over Control or Reference Test Sediment NCMA
Control Met Performance Test NCMA minus Sign. Diff. Apparent
Project Sample# Batch % Fines CMA (%) [INCMA (%)] Criteria >20% Reference NCMA (%) from Reference Failure
596-16 -
PSNS Phase Il Contral 1 20.4 Yes
PSNS Phase Il DD4-PB-62 1 3.7 245 Y 3.5 N No-hit
PSNS Phase Il DD4-PB-63 1 11.6 26.3 Y 5.3 N No-hit
PSNS Phase Il DD8-PB-70 1 3.4 25.8 Y 4.8 N No-hit
PSNS Phase Il DD&-PB-71 1 9.9 386 Y 17.6 ¥ Two-hit
PSNS Phase Il DDg-PB-72 1 8.1 31.0 Y 10.0 Y Two-hit
PSNS Phase Il CR-225 1 9.8 21.0 Yes Y
PSNS Phase Il DD4-PB-64 1 62.9 275 Y 13.2 Y Two-hit
PSNS Phase Il DD4-PB-65 1 78.8 333 Y 18.0 Y Two-hit
PSNS Phase Il 58101 1 89.1 29.1 Y 14.8 Y Two-hit
PSNS Phase || 55102 1 86.6 27.2 Y 12.9 Y Two-hit
PSNS Phase || 55103 1 83.8 23.8 Y 9.5 ¥ Two-hit
PSNS Phase |l CR-10 1 78.7 14.3 Yes N
Notes:
1. CMA: Combined mortality and abnormality.
2. NCMA: Normalized combined mortality/abnormality (normalized to the control). Mote 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 listed in the toxicity test data quality summary report.
5. CR-225 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.
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Table H-5. 20-Day Neanthes test results for the PSNS Phase |l sediment characlerization,

Percent of
Control or Reference Test or Reference Test Growth Rate Percent of
Martality Growth Rate Met Perfi h Rate (GR) <80% or >120% over Test Growth Rate of Sign. Diff. Apparent
Project Sample # _ Batch % Fines e {indivimg/day) Criteria of Control GR Control Growth Rate Reference Growth Rate from Reference Failure
596-15
PSNS Phase Il Conlrol 1 0.0 0.92 Yes
PSNS Phase Il DD4-PB-62 1 37 4.0 0.86 935 N 96.6 Na-hit
PSNS Phase || DD4-PB-63 1 1186 0.0 0.88 935 N 96.6 Na-hit
PSNS Phase Il DD&-PB-70 1 34 4.0 1.08 117.4 N 121.3 No-hit
PSNS Phase || DD&-PB-71 1 99 0.0 0.95 103.3 N 106.7 MNa-hit
PSNS Phase Il DD&-PB-72 1 8.1 0.0 0.83 1011 N 104.5 Ma-hit
PSNS Phase il CR-228 1 9.8 0.0 0.89 Yes 96.7 N
PSNS Phase | DD4-PB-B4 1 62.9 0.0 0.66 T ¥, 86.8 No-hit
PSNS Phase || DD4-PB-65 1 78.8 0.0 0.55 59.8 ¥ 724 No-hit
FSNS Phase Il 5511 1 89.1 0.0 0.82 891 N 107.9 No-hit
PSNS Phase I 58102 1 86.6 0.0 0.64 69.6 ¥ 84,2 No-hit
PSNS Phase Il 55103 1 83.8 0.0 0.73 79.3 ¥ 96.1 Na-hit
PSNS Phase ll  CR-10 1 787 0.0 0.76 Yes 82,6 N
Notes:

1. There were no apparent one-hit (lest sediment < 50% of reference) or two-hit (test sediment <70% of reference) failures for this batch of samples.

2. CR-225 and CR-10 are reference sediments.

3. Slatistical

4. Conlrol and

tyses for diff

[ ]

| perfo

e

1 test and reference sediment growth rales are conducted when the test sediment growth rate is less than 70% of the reference sediment growth rate,
greater than 70% of the reference. Therefore, statistical analyses were nol required for this batch of lesling.
iteria are listed in the loxicity lest data quality summary report.

All test sediment resulls were
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Peee-3- Summary of the reference sediment, negative control, and positive control results for the PSNS Phase II Eohaustorius bioassay.

Batch Reference (% Mortality) Positive Control (EC50) Positive Control (EC50) Negative Control
Cadmium Chloride Ammonia % Mortality
CR-225 CR-24 CR-10
1 1.0 NT 2.0 3.12 mg/L Cd NT 0.0

596-18 LCL = 0.00 to 7.36 mg/LL

Extreme NT 5.0 1.0 2.33 mg/L Cd 159 mg/L NH3-N 3.0
596-20 LCL = 0.00 to 7.63 mg/L

Moderate NT 3.0 4.0 2.11. mg/L Cd 134 mg/L. NH;-N 0.0
596-22 LCL = 0.19 to 6.50 mg/L

Gradual NT 15.0 5.0 2.83 mg/L Cd 178 mg/L NH;-N 1.0
596-23 LCL = 0.28 to 6.47 mg/L

Performance Reference Mortality minus EC50 within Laboratory EC50 within Laboratory Mortality < 10%

Criteria Control Mortality < 20% Control Limits (LCL) 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

NH;-N = Total ammonia-N

PSNS Phase II Sediment Characterization

Bioassay OAl Review

February 18, 2000
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‘BB Summary of the reference sediment, negative control, and positive control results for the PSNS Phase II Ampelisca amphipod bioassay.

Batch Reference (% Mortality) Positive Control (EC50) Positive Control (EC50) Negative Control
Cadmium Chloride Sodium Dodecyl Sulfate % Mortality
CR-228 CR-24 CR-10

1 NT 2.0 8.0 0.59 mg/L. Cd 8.42 mg/L. SDS 0.0
596-13 LCL =0.08 to 0.94 mg/L. LCL = 3.85 t0 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 mg/L LCL=2.72 to 23.1 mg/L

4 0.0 NT 4.0 0.53 mg/L. Cd 11.8 mg/. SDS 1.0
596-19 LCL =0.12 t0 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*
596-21 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 < 10%

Cniteria Mortality < 20% Control Limits (LCL) Control Limits (LCL)

* One Batch 5 control replicate mortality result did not meet the performance criteria of < 20% mortality for individual replicates (Replicate 3 = 25% mortality).
Because the test sediment mortality 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 II Sediment Characterization

Bivassay QAI Review

SDS = Sodium dodecyl sulfate

Cd = Cadmium

February 18, 2000
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Fadi®S. Summary of the reference sediment, negative control, and positive control results for the PSNS Phase II bivalve bioassay.

Batch Reference NCMA (%) Positive Control Positive Control Negative Control
Copper Sulfate Ammonia CMA (%)
CR-22S | CR-24 CR-10
1 21.0 NT 14.3 9.63 pg/'L Cu 7.97 mg/L. NH;-N 204
596-16 LCL=28.15t0 12.7 pg/L LCL =5.03 to 12.3 mg/L
Performance NCMA <35% EC50 within Laboratory EC50 within Laboratory CMA < 30%
Criteria Seawater Control Control Limits (LCL) Control Limits (LCL)

NCMA = normalized combined mortality/abnormality (normalized to the seawater control)
CMA = combined mortality and abnormality

NT = Not tested

PSNS Phase Il Sediment Characterization

Bioassay QA1 Review

February 18, 2000
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Fe#®E . Summary of the reference sediment, negative control, and positive control results for the PSNS Phase II Neanthes bioassay.

Reference Sediment Positive Control Negative Control Negative Control

Batch Growth Rate (mg/indiv/day) Cadmium Chloride Mortality (%) Growth Rate

(mg/indiv/day)

CR-225 | CR-24 | CR-10
1 0.89 NT 0.76 7.55 mg/L Cd 0.0 0.92
596-15 LCL=4261t011.1 mg/L

Performance Mean Individual Growth Rate EC50 within Laboratory Mortality < 10% Target growth rate is
Criteria 2 80% of Control Control Limits (LCL) 2 0.72 mg/indiv/day

QC failure if growth rate is
< 0.38 mg/indiv/day

NT = Not tested

PSNS Phase IT Sediment Characterization 12 February 18, 2000
Bioassay QA Review



Appendix 6. Worst Case Bioaccumulation Interpretation Summary (adjusted values)

DMMU S51
Macoma nasuta Nephtys caecoides
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CHEMICAL NAME Units Guideline =} a S ;.% ‘E E E 4 g ‘%
Mercury (Hg) mg/kg-ww 1 0.51 0.51 0.12 yes yes 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 (FCP) | ug/kg-ww 900 57.0 69.3 51.6 no yes 413 50.2 40.1 no yes
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 1/50 of the initial sediment concentrations.
The data for DDT are therefore not deemed usable for regulatory decisionmaking based on BP.J.

Sediment [Sediment | Initial/Retest
CHEMICAL NAME Units Initi_al Retest ratio:
Mercury (Hg) ma/kg-dw 1.75 2,95 0.58
Silver (Ag) mgkgdw| 6.5 4 163
Pentachlorophenol (PCP) | ug/kg-dw 620 510 1.22
Total DDT ug/kg-dw 748 15 499






