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CENPS-0 P-D Ml\if 0 

MEMORANDUM FOR RECORD 13 January 1992 

SUBJECT: DECISION ON THE SUITABILITY OF DREDGED MATERIAL TESTED UNDER 
PSDDA CRITERIA FOR THE CORPS OF ENGINEERS DUWAMISH O&M 1991/92 DREDGING 
PROJECT FOR DISPOSAL AT THE ELLIOTT BAY OPEN-WATER DISPOSAL SITE. 

1. The following summary reflects the PSDDA agencies' (Corps of Engineers, Department of Ecology, 
Department of Natural Resources and the Environmental Protection Agency) consensus decision on the 
acceptability of all relevant test data to make a determination of suitability for the 196,089 cubic yards (cy) 
of material proposed for dredging from the Duwamish Waterway for disposal at the PSDDA Elliott Bay 
open-water disposal site. 

2. Chemical and biological testing took place in two separate phases. Phase 1 took place during the 
summer of 1990 and phase 2 during the summer and fall of 1991. 

3. Phase 1 consisted of eight dredged material management unics (DMMU) which characterized 31,672 cy. 
Four DMMUs had bioaccumulation trigger (BT) exceedances. Bioaccumulation testing was not conducted 
due to the high cost involved. In the absence of bioaccumulation data these DMMUs are considered 
unacceptable for open-water disposal. The remaining DMMUs had screening level (SL) exceedances, but 
passed biological testing. The pesticides for these DMMUs, however, were not quantitated by the chemical 
testing subcontractor. These DMMUs were resampled and the pesticides and PCBs quantitated during 
phase 2. Complete details relative to phase 1 testing can be found in attachment 3. 

4. Phase 2 consisted of sixteen DMMUs which characterized 164,417 cy. In addition, pesticide and PCB 
quantitation was conducted for the four DMMUs from phase 1 mentioned in 
paragraph 3. 

5. Chemic:Jl testing for phase 2 resulted in SL exceedances for twelve DMMUs (see attachment 1). The 
other four DMMUs had no SL exceedances. There were no BT or maximum level (ML) exceedances for 
any of the sixteen DMMUs. In addition, for the four DMMUs from phase 1, the pesticides and PCBs 
were quantitated below BTs and Ml.s. Based on the chemical testing resulcs, twelve DMMUs from phase 
2 were subjected to biological testing. The phase 1 sedimencs were found to be acceptable for open-water 
disposal per the decision found in attachment 3. 

6. The amphipod 10-day acute toxicity test, echinoderm sediment larval combined mortality and 
abnormality (effective mortality) test, the Neanthes 10-day acute toxicity test, and the Microtox bacterial 
luminescence test were conducted for phase 2. PSDDA interpretation guidelines specified in the Phase II 
Management Plan Report (Sept 1989), modified by changes made at the second annual review meeting, 
were used to evaluate the bioassay data. The control sediment for the amphipod and Neanthes bioassays 
was from West Beach (Whidbey Island). The reference sediment was from Carr Inlet. Biological testing 
for phase 2 was conducted in two rounds due to QNQC problems encountered in the amphipod, sediment 
larval and Neanthes bioassays. 



Round 1: Duwamish O&M 1992 

a. In the amphipod bioassay, Sl and S13 exhibited hits under the two-hit rule. S3 had variability 
ranging from 0-100 percent mortality and was rerun in round 2. No other DMMU suffered any 
hits. 

b. In the sediment larval bioassay, extremely high variability was encountered for initial counts, 
final seawater control counts and some final test sediment counts. As a result, the PSDDA 
agencies required a retest which was conducted during round 2. 

c. In the Neanthes bioassay, C3 exhibited variability ranging from 0-90 percent. This test 
sediment was rerun during round 2. No ocher DMMU suffered any hits. 

d . . In the microtox bioassay all test and reference sediments exhibited light enhancement except 
for" S3. Light enhancement currently is considered a nontoxic response. S3 did not exhibit 
significant light diminution. There were, therefore, no microtox hits. 

Round 2: 

a. Because C3 represented a large volume of sediment in the turning basin, some of which is 
scheduled to be used for capping material at the Port of Seattle's Pier 53, it was decided to split 
C3 into two smaller units, C3/A and C3/B, for round 2 testing. 

b. S3 was subjected to the amphipod bioassay. It exhibited normal variability during this round of 
testing and did not experience a hit. 

c. In the sediment larval bioassay, the test sediments C2, C3/A., C3/B, Sl, S3 and S6 experienced 
hits under the two-hit rule. Ammonia concentrations during the test exceeded 1 mg/l for several 
of the test sediments. This level has been associated with high mortality rates in the sediment 
larval test in recent projects. A regression analysis of effective mortality against final ammorua 
concentrations resulted in a statistically significant correlation. See Attachment 2. 

d. In the Neanthes bioassay, C3/A and C3/B suffered no hits. Variability was normal. 

7. The bioassay results from round 1 and 2, when taken together, indicate that only Sl experienced two 
hits under the two-hit rule (for the amphipod and sediment larval bioassays). Under PSDDA 
interpretation guidelines, this would normally result in a determination of unacceptability of Sl for open­
water disposal. In this case, the ammonia concentration for Sl during the sediment larval test was 1.58 
mg/l, the highest concentration exhibited for any sediment. It was decided by the PSDDA agencies that 
the mortality seen in Sl was probably due to ammonia toxicity. The sediment larval results for Sl were set 
aside as a result. There were, therefore, no DMMU failures during phase 2. 

8. In summary, quality assurance/quality control guidelines specified by PSDDA were generally complied 
with. The data gathered were deemed sufficient and acceptable for regulatory decision-making under the 
PSDDA program. Based on the combined phase 1 and phase 2 results of chemical and biological testing, 
the following consensus decision was made by the PSDDA agencies concerning the suitability of the 
characterized material for disposal at the Elliott Bay open-water disposal site: 

The 15,672 cy represented by S2, S6, S7 and S8 from phase 1 are unacceptable for open-water disposal 
in the absence o f bioaccumulation testing. The remainjn,g 180,417 cy, represented by Sl, S3, S4 and SS 
from phase 1 and Sl, S2, S3, S.t, SS, S6, S7, S8, S9, s1afsl3, Sl4, Cl, C2 and C3 from phase 2, are 
acceptable for unconfined open-water disposal at PSDDA Elliott Bay site. 
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DUWAMISH O&M - DY 1992 PHASE 2 TESTING 
CHEMICALS-OF-CONCERN EXCEEDING PSDDA G UIDELLNE VALUES, BIOASSAY DATA AND INTERPRETATION 

CHEMICAL 

Guideline Values 
METALS (ppm dry wgt): 

SL BT ML SI S3 S4 SS S6 S7 S8 SIO Sil # Sl3 Sl4 
Mercu 0.21 l..S 2.1 22 

ORGANIC CHEMICALS (ppb dry wgt): 

4-mcthylphcnol 120 1,200 400 250 
lndcno<l ,2.3-cd)pyrene 69 S,200 73 n 
Total PCBs 130 2,500 300 263 159 
Total PCBs -,-o~m car1>on-nonnaliud) 38 - ~ - - - 15.8 15.S 11.4 
Total DDT 6.9 so 69 lo.6 8.6 9.7 7 7.1 20.6 1.l 

GRAIN SIZE: 

f Percent Fines: 67 55.0 56.0 58.0 0 .0 62.0 so.o (1) 75 

BIOASSAYS: 

Microlox (% liiht diminution) -2.5 12.2 -5.6 -12.6 -20.7 -3S.O ·11.0 -15.7 (I) -25.6 --46.9 
Amphiood (% mortality) 40.0 20(2) 22.0 21.0 23.0 25.0 15.0 17.0 (1) 32 16 
Sediment Larval(% effcdive mortality)(2) 38.8 21.3 21.9 16.7 20.6 19.S 13.6 3.8 (I) 17.8 26.6 
Ncanlhes (%mortality) 2.0 20.0 8.0 12.0 24.0 12.0 10.0 10.0 (1) 26 12 

SEDIMENT LARVAL AMMONIA: • f Ammonia, t•!inal (mg/1)(2) 1.58 l.2A 1.26 1.31 1.12 0.64 0.73 0.56 (1) 0.69 0.43 

VOWMHAND rNTERPRETATION: 

Volume cubic rch : 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4 000 4,000 4,000 4,000 
P&S3/Fail: 

(I) Pcrf ormcd during Pbae 1 teatin& 
(2) Data from Round 2 o( Phaac 2 teatin& 
xJy fonnat for amphipod &: Ncanlha bioasays: :1•Round 1, y•Round 2 

NA • Not Appliabk: NO • No Data 
11 This teal Kdimcnt wu labelled SI during Phuc 1 testing, which oocurr cd during the 1ummcr o( 1990. 



DUWAMISH O&M - DY 1992 PHASE 2 TESTING 
CHEMICALS-OF-CONCERN EXCEEDING PSDDA G 

CJIEMICAL 
Guideline Values 

METALS (ppm drywa1): 
SL BT ML 

I Mtm1ry 0.21 1.S 2.1 

ORGANIC CHEMICALS (ppb dry ws•): 

4-mcthylphcnol 120 1,200 
lndcnoll ,2,3-<d)PYttnc: 69 .'i,200 
Total PCB, 130 2 .500 
Total PCBJ loom carbon·normalizcd) 38 
Total DDT 6.9 so 69 

GRAIN SIZE: 

Perc:cnl Fines: 

BIOASSAYS: 

Microtox (% liitht diminution) 
Amphinod (% mor11li1y) 
Sediment Larv.il (% dfcctiw: morblity)(2) 
Nanthcs ,.,._ mortality) 

SEDIMENT LARVAL AMMONIA: 

I Ammonia, t•final (mg,11)(2) 

VOLUME AND INTERPRETATION: 

Volume cubic nb : 
Pasa/Fail: 

(1) Performed durina Phue l tcatina 
(2) Data frocn Round 2 ol Pbaac 2 tcalina 
xJy format for ampbipod A Ncanthc:a biouaaya: 11•Round l , y•Round 2 

NA • Not Applicab&c ND • No Data 

SlS I St61 5111 CJ/A CARR 21 CARR22 CARR 24 CONTROL 

I I 

580 HO 

IS.6 21.8 

(I) (I) ( 1) 22 36 30 55 

(I) (I) (1) -SS.9 -38.8 NA ND -44.S .30 NA 
(I) (1) (I) 14 14 NA 5/ND 6/.'i 12/11 11/.'i 
(I) (I) ( I) 24.7 29.7 25.7 16.8 13.4 12.9 7.9 

(I ) (I) ( I) 16 4(2) 16(2) O/ND 6/0 4/4 6/10 

(l) (I) (I) 0.83 1.49 0.54 0.03 0.01 0.01 0.01 

4,000 4,000 4,000 28,81.'i 
Pass Pass Pass Pass Pass Past 

• lotal volume for CJ • 56,011 
I Thac test ICdimenu were: labelled S3, S4 and SS rcapcctiw:ly durin& Phuc 1 tcalin&, wh.ich ocqi_nql 
durin& the 1ummcc ol mh 

j")"jO 



DUWAMISH O&M 1992 ROUND 2 
ECHINODERM MORTALITY VS NH3 

% EFFECTIVE MORTALITY 
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r • .553, r-crit (p • .05) • .482, significant 
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Figure 1. Duwamish Waterway Sediment Characterization Plan 
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CENPS-OP-DMMO 

MEMORANDUM FOR FILE 19 July 1991 

SUBJECT: SUMMARY OF DATA BEARING ON TIIE SUITABil..ITY OF DREDGED 
MA1ERIAL TES1ED UNDER PSDDA GUIDELINES FOR TIIE CORPS OF ENGINEERS' 
DUW AMISH O&M 1990/91 DREDGING PROJECT FOR DISPOSAL AT TiiE Ell.IOIT 
BAY OPEN-WA1ER DISPOSAL SITE. 

1. The following summary reflects the PSDDA agencies (Corps of Engineers, Department of 
Ecology, Department of Natural Resources and the Environmental Protection Agency) 
coordinated decision on the acceptability of the sampling plan and all relevant test data collected 
to-date to make a determination of suitability for the 31,672 cubic yards of material proposed for 
dredging from the federal navigation channel of the Duwamish River for disposal at the PSDDA 
Elliott Bay open-water disposal site. The suitability decision will be finalized when additional 
necessary pesticide data is collected during the O&M sampling and testing scheduled for the 
summer of 1991. 

2. The sediments from the portion of the federal navigation characterized were ranked high. 
Field samples were taken from eight locations on 28 August 1990 (see Attachment)} and 
analyzed individually to characterize eight dredged material management units (DMMUs), labelled 
Sl through S8. 

3. Chemistry data indicated that one or more CXCCf~ances of the PSDDA screening levels (SL) 
occurred for all eight test samples (see attachment'1). These included both detected 
concentrations and limits of detection above the SL Four DMMUs (S2, S6, S7 and S8) exceeded 
the carbon-normalized bioaccumulation trigger for PCBs and S8 exceeded the maximum level for 
PCBs. Due to the relatively high PCB concentrations in all test sediments, Analytical 
Technologies Incorporated, the chemical testing subcontractor, was unable to quantify the 
pesticides. There was no additional archived sediment upon which a retest for pesticides could be 
performed. 

4. The SL exceedances (both actual and detection limit) for the test samples, triggers the 
requirement for biological testing under the tiered testing approach. The Corps opted not to 
conduct bioassays on the four DMMUs with BT exceedances due to the high cost of 
bioaccumulation testing. Only Sl, S3, S4 and SS were subjected to bioassays. The amphipod 1().. 
day acute toxicity test, oyster larvae sediment larval combined mortality and abnormality (effective 
mortality) test, the Neanthes 10-day acute toxicity test, and the Microtox bacterial luminescence 
test were conducted. PSDDA interpretation guidelines specified in the Phase ll Management 
Plan Report (Sept 1989), modified by changes made at the second annual review meeting, were 
used to evaluate the bioassay data. The control sediment for the amphipod and Neanthes 
bioassays was taken from West Beach (Whidbey Island). The reference sediment was from 
Samish Bay. 
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PSDDA Agency Coordination: 

EPA (Justine Smith, 15 July 1991) - concurs with decision 

DNR (Betsy Striplin, 16 July 1991) - concurs with decision but would like to see any recent 
hydrographic data on the Duwamisb reach dredged in 89/90. 

DOE (Rick Vining, 17 July 1991) - concurs with decision but add language about need for 
additional sampling and testing if additional accumulated material exceeds 2 feet Qanguage added 
as paragraph 7). 
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DUWAMISH O&M - 1991 
CHEMICALS-OF-CONCERN EXCEEDING PSDDA GUIDELINE VALUES, BIOASSA Y DATA AND INTERPRETATION 

amMICAL 

SL BT ML SI S2 SJ 
M 0.21 2.1 0.1.6 

ORGANIC amMICALS (Alb dry wst): 

1.2.4-Tric:hlorobmzene 6.4 64 IOU IOU IOU 
Pcntach .... . 100 S04 690 419 llS J99 
TaulPCBt 130 2.SOO 149 1083 720 
Total PCS.,,,._ cart.on-nonnaliuid) 38 40.4 
Pa1icida NO NO NO 

GRAINSIZB: 

I Penicnt Fina: 81.8 66.9 61.0 

BIOASSAYS: 

Miaocoar{" li1ht diminution) -7.2 ND ·10.0 

AmDhiood '" mort.lity) 1.6.0 ND 14.0 
Sediment Larval'" clfedi¥C monalitv'lll\ 53.9 ND 65.0 

Ncantha '" mort.lity) 4.0 ND 8.0 

SEDIMENT LARVAL AMMONIA AHO SULFJDES: 

Ammot1ia t•initial (m•ll\ 1.SO N/A 2.00 
Am1DOC1ia t•final (m•ll\ U4 N/A 1.94 
Sulfid-. t•initial (m•ll\ 0.12 N/A 0.09 
SulCida t•rinal (mdi) < .02 N/A < .02 

VOWMB AND INTl!RPRBTATION: 

Volume cubic rd1 : 
Pav/Fail: 

Tat Scdimalta 

SS S6 S1 
0.35 

IOU IOU IOU IOU 

262 289 1848 1992 
82.S 94.4 

NO NO NO NO 

71.3 6S.I n .o n.1 

-14.0 · 19.0 ND ND 
31.0 13.0 ND ND 
62.9 98.2 ND ND 
6.0 9.0 ND ND 

1.78 2.1.6 N/A N/A 
1.84 2.13 N/A N/A 
0.14 0.09 N/A N/A 
<.02 < .02 N/A N/A 

S..illl 
S8 Rel 6S c.ontrol 

0.24 N/A N/A 

IOU N/A N/A 
N/A N/A 

3306 N/A N/A 
131.l N/A N/A 
NO N/A N/A 

NO • Not Ouantltated 
u-u~ 

82.l ND N/A 

ND .JO.I N/A 
ND 18.0 8.0 
ND 28.6 0.0 
ND 2.0 6.0 

ND• NotOooc 

N/ A t .10 0.02 
N/A 0.14 0.02 
N/A 0.17 < .02 
N/A < .02 < .02 

N/A NIA 
N/A N/A 

(1) The -SI-a lar"8I rauha - act Midc due to &he rd'eracle -Simaat perfonnance failwe and the laip-tnlione ol d'-olwd am-'a ~ durin& &he tat. 
(l) Thia intcrpmatioea - '-ed oa &he Miaotoar, -phipod a-.d Ncanti.e. biouup only and will be ClOUidcRJd preliminary until &he patlc:idea cu be quantitated. 
(3) Due to quantltated PCS. abc1W: the bioeoc:umulalto. triger, lheae -Si-.ta are ~ f« opca.._ter diapoul in the abemoc ol bioeoc:umulatiocl tatina data. 



DUWAMISH O&M - 90/91 
SEDIMENT LARVAL BIOASSA Y 

Effective Mortality 
100----~~----~~~~----~~--~---.--~---

80 ................................................................................................................................................................................. . 

• • 60 ...................................................... .................. .. .. .. ..................... .............................................................................. .. 

• 

40 ························································ ·· ············ ...................... .. ................... ................................................................. . 

20 ....................................................................................... ... ... ............. ...... ................................................................. .. 

o--------~~--~~~~--~~~~--~--~~--

o.5 1 1.5 2 2.5 

Dissolved Ammonia (mg/I) at t = final 


