
. .PARTMENT OF THE ARMY 
SEATTLE DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 37!5!5 

SEATTLE, WASHINGTON 1181Z4-Z255 

•tPl. 'Y TO 
-. TTIHTION or 

Operations Division 
Dredged Material Management Office 

Betsy Striplin 
Striplin Environmental Associates 
6541 Sexton Dr. NW, Suite El 
Olympia, WA 98502 

August 19, 1993 

Reference: 199300020 
Konoike-Pacific Tacoma Terminals, Inc. 

Dear Ms. Striplin : 

The purpose of this letter is to advise you of additional sampling and analyses that will have 
to be accomplished to complete the PSDDA data submittal requirements for the Konoike
Pacific Tacoma Terminals, Inc. dredging project on Blair Waterway. Data currently submitted 
for two of the three dredged material management units tested are insufficient to make a 
suitability determination . The following data quality issues were discovered after reviewing 
the data report submitted, and will have to be corrected to evaluate dredged material 
suitability for unconfined open-water disposal (UCOWD). The absence of these data would 
result in all three management units being judged unsuitable for UCOWD. 

1. The PSDDA convention for summing total LPAH, HPAH, DDT, and PCB is as follows. 
Only dete ted values are summed for a -total alue. If all values (e.g., aroclors) are 
undetected, the highest detection limit is reported for the total. In the data summary for the 
three D 's tested, this con ention was not followed . The corrected totals are depicted in 
table below. 

I CHEMJCAL ! I D MMU-1 I 
Total LPAH 1060 (1114) 1 

(ppb) 

Total DDT 1.8 u ( 3.45 u) 
(ppb) 

Total PCB 95 (< 168.8) 
(ppb) 

Total PCB 26.3 (<46.9)3 

(ppm,TOC norm) 

1/ al ue in poren1hesis indicate summed alues in report . 
2/ no chan e 
1/ TOC val ue == 0.36% 

l 

DMMU-2 I DMMU-3 

414 (452) 42082 

3.9 (6.9 u) 19 u (35.7 u) 

240 {< 321) 4700 (< 5535) 

24.5 {< 32.7) 293.7 (345.9) 
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The corrected total PCB for DMMU-1 drops it under the PSDDA SL of 130 ppb, and more 
importantly under the PSDDA bioaccumulation trigger (BT) of 38 ppm (TOC normalized). 
The PSDDA program recommends use of best professional judgement when interpreting TOC 
normalized PCB data, when TOC values are Jess than 0.5% (see enclosure 1, Section 2a 
extracted from January 1991 DMEAR Report, especially page 41, first paragraph, fourth 
sentence). DMMU-1 has several SL exceedances for a number of LPAH's (Phenanthrene, 
Anthracene, and Total LPAH) and HP AH's (Fluoranthene, Pyrene, Benzo(a)anthracene, 
Benzofluoroanthene, lndeno(g,h,i,)pyrene, and Total HPAH), which would require normal 
PSDDA bioassay testing to assess the suitability of the material for UCOWD. No biological 
testing has been conducted on this DMMU to date. 

2. Biological testing for DMMU-2 showed that two of the four bioassay results were 
acceptable for regulatory decisionmaking. The Neanthes 20-day biomass results were 
acceptable, and passed PSDDA nondispersive interpretive guidelines. The saline microtox test 
showed light enhancement, which cannot be interpreted by the PSDDA program, but is 
generally considered to be a nontoxic response. There was a problem with the gradual failure 
of the luminescence detector during the microtox test, although the results are still considered 
acceptable fo r decisionmaking. 

3. Biological testing conducted on DMMU-2 demonstrated significant performance problems 
for the amphipod (A mpelisca ahdita) and sediment larval (Strogylocentrot11s purpuratus) 
bioassays, which are discussed below. The amphipod bioassay results failed the negative 
control performance standard ( 10% mortality) and the reference sediment performance 
standard (~ 20% mortality over control sediment) at 18% mortality and 85% mortality, 
respectively. Because of these performance failures, the test results cannot be used in a 
PSDDA regulatory decision. The test termination protocol used for the sediment larval test 
followed the ASTM test termination method and not the PSDDA method. Applying PSDDA 
interpretation guidelines to the results by n<?rmalizing to the seawater control, the reference 
sediment fails to meet PSDDA performance limits (reference ~ 20% over seawater control) at 
58.4% mortality; and DMMU-2 test sediment showed 40.3% mortality relative to the seawater 
control. These results cannot be used in a PSDDA agency regulatory decision. 

4. The PSDDA agencies determination relative to DMMU-1 and DMMU-2 are that 
biological testing is necessary to render a suitability determination on these two dredged 
material management units. PSDDA will require resampling of DMMU-1 to run the four 
mandated PSDDA bioassays, and resampling DMMU-2 to rerun the amphipod and sediment 
larval bioassays. 

5. The chemical testing results for DMMU-3 confirm that this DMMU is not suitable for 
UCOWD with ML exceedances for Copper (I .2 X ML) and PCB (1 .88 X ML). 
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6. Please call me at (206) 764-3768 if you have any questions. 

Sincerely, 

jf},:pf?. 
David R. Kendall, Ph.D. 
Chief, Dredged Material Management Office 

Enclosure 

cc: Justine Barton, EPA 
Desiree Turner/Gene Revelas, DNR 
Pat Trerice, Ecology 
DMMO File 
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1V. CO~CLLIS IO. 'S AND Rf COMt-.lE~DATIO S. 

A. PSDD/\ Guideline Applkatinns . 

Pr jc.:ts te ted during the 1990 dredging year covered by this repcm generally complied with 
PSDD, . ampling and t .:1ing guidelines. whi hallow for best professi nal JuJg ment in I tcrpretin" 
1est data (EPTA. page II-106· Phase I MPR, pages A-17 and A-25) . 

In g neral. a comparLon of the performanLe for hemistry and hiol gi1.al h! ting conJucted 
shuwed tht1t appli..:ant /ag"nts/1 · ur:.iturie ha e improved during the 1990 dredging )ear . The 
imprnvemen in QA /QC per~ rman.:e betwe n DY 1989 and 1990 w re encouraging. and are 
e pe ted to improve through ong ing coorJination with dredgers/appliLants and lahoratoric through 
\\Wk.hip. anJ the annual re,·i ew rro~-! .. . A wnrksh pi s hedul fir Janu:iry 24. 1991 with 
,hemi. try lahorator chemi~t. tci di~.;u~~ detection limit problem~ and QA /QC requiremeni · re!atiw 
Ill th PSDDA program . The P DD U r an al is expe ·'ted t) he in a draft-tin.:il f rm in Jamm) 

991 and will he mad;! rc3dily available 10 dredger /applicant and la ho rat Hie. C(-indu ·ting P DD 
re ·tini:; . 

The f Jin\\ ing tupi •. surl.t ·~d 1.k 1n; the 19 0 dre<lging year and are di."u .. ed helow. 

a. Bi lla.:-:: umulati ,, · ri~~t•r J, )J i'CB. With the fin · iza1 11..111 I the P~DD . tuu). a ·hangt! 
11 1 thw tot I huma heal h hi( 1a • ·ur:1Ula1ion trigger value sp .::itk 1i in wa maJe that i 
JesaiheJ in the Pha.e II r-.tPR. rage. -14 through 5-16 . The trigger value was in r ed from 1,7 9 
rrh !u ry we itht . ~Jime t tw,i, 1 111 3 .000 prb (dry eigh . 1 tal organi · arhon ITOCJ tia i~).' 
t'\pl.:1ineJ in hi;> ·i1eJ lt'XL ,h~ hange hetter characterizes the hiologi~al availability if the 
.:,1 mp uu nJ . in the aqua1i-: c11v;r,.inmen1. and i. equivalent lO the fo rmer valut! t abl>Ut 70~ soliJ. 
I 'O'c wc11 rt .1 J : c; TOC m the . eJiment and a % lipid value in he or ani ·m. 

Tht! change JiJ n01 a ·;e-:t an) >f tile suiiabili t d ·i ions on proj~.::t dur ing DY 90. W'lat folio....,_ 
1 .1 di .:u ·. il,n 1ha i, nut reni;:.:1eJ in the summary tahles and appendice becau e of the rules hange . 
. e\'eral proje~t dunn 0 th i. period , for ..... t.i..:h uitdhtl ity deci ions " rc m Je prior to rule ·han 0 e, 
\\ll,tl ha"e eed d the urrent tii.,· l',umulation trigg r due either to high detection/quantitation 
lim it. or 10 very low reported value of TOC. The di ussi n al o sugge ts upd:!te for the valut:!) 
u ed in the th oreti ·al hioa ·i:umulariun ·al ulation that could be u ed fur a hetter pecitication. 

J Pl~.1 e n(1te th : th \'JI 1 • in tl le . on page A-27 of the Pha e II PR em neou I_ state 
_; r h, not 3 000 ppb . The ·orrect value of 38 ppm (38,000 ppb) is given on page 5-16. A change 
r~g ~· ha. ht!t!n i. ~ut.!J 10 'lHr .:t the error 
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Th curr nt SL for total PCBs is 130 ppb and th is is th required detcction lqu:111tit:11il,n limit 
. p ·ificu hy the PSDD agencies in the Phas JI MPR. A cording 10 th PSEP R1.:n1mrn ·nd,: I 
Pro tocol. Gu iddines. th c1chicvablc dctection/quan tita_tion limit for tolill P B. is in the r.inf'- 11f 111· 
.-IJ rpb; ,ind lhl.! precision o[ the TOC measurement is to the nearest 0.0lg in a 50g min imum sarnpk 
si"Lc , or .02+ /-0.01 %. 

ABLE 12 indicates the samples that would have shown problems ac.cording to these spccifieotions. 

Sample--Compositc PCB,ppb TOC,% PCB/T C Prohlcm 

Duwami h--Cl ; 9.6 U 0.013 73. -16 Low TOC 

~IETRO Emcrg Byp Cl ·1 100 U 0.05 200,000 Low TOC, H igh 
alue 

. I TRO E :11 r1=- f, i, 2il 100 0.05 20 , Lm, TOC. 
High U ,due 

~IETR O Em crg B"P SJ '1 126 0.07 180,0 0 Lnw TOC 
-

\IETR 
. 

,yp S: I 2 0 0.0 250. )() L<" OC 1' ·., . -
High 1 \ ' ;illll' 

.' I ETR O Erner~ I3yp '.'." 1 200 U 0.09 222.212 L< " . TOC. 
High U Value 

. IETR merg B:r 4/ 1 200 U 0.39 51,2 2 High Value 

Thi.-' f' u,\ amis~ 0 ,M s:imple Cl /1 shqwed an undetected alue of9.6 pp (sa tisfactory acn1rding. 
I . the . l,1 ·d P~EP range) but a v ry lo r ported value f 0.0013 ~~ TOC. Thi~ valu · \\,1:

d ·tcrminctl 10 b~ ·rcasonable bu t not significantly diff rent from "LCro by linear kast-squ.ir -~ 11..·g, ·:,siun 
of TOC 0:1 tOl al volati le solicis (Figur 8). Clearly, since division hy zero i. undL:rincd and I he TOC
normalizcd PCB valu increases very rapidly as z ro is approached, the theoretical mudd dm:s not 
..ipply very well with very low TOC. 

The romputerizcd Risk Assessment ~ioaccumulation Sy tern (CRABS), an expert system 
author d by Henry Lee JI and Bruce Boese, was consulted to discern whether the results of the 
calcul lion arc reasonable. CRABS provides reasonable choices for th o ther required parnmctcrs 
u pend in I!, on bioaccumul tion organism selected, and compares bioaccumulation calcula1ion lo ti. sue 
, luc. rep rted in the literature. In the present instance, Macoma nasuta , ihe bioaccumulu11on 

org: nism specified in PSDDA and recommended in the 1990 EPNCorps "Draft Ecologicnl Evaluation 
of Propo:-. ·u Discharge of Dredged Material into Ocean Wal rs" was sci c1ed. Valu1.;s frnm the 
Iii ratur · rnr 1his spcti were used: an accumulation factor of 4 (mor than lwicc th· valw .. • of I. 2 
u:cd in I h · PSDDA Pha c II 1PR) and a lipid value of 5.5'¾, l· cigh1 bc.1sil-. CR B rcpn11cu 
1he r ·sulli11g \',due or 15, 90 pph to he well out of range of the r ported c1luc. (5,400 pph is the 99th 
pen- ·ntih.: r ·pnncu in OAA. 198 ). Thus, the re is furth er r ason to believe that th mo'..lcl i. not 
;id1..·qu,11c :11 lhis low level of TOC. 
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Figure 8. Duwamish O&M Conventionals 
Regression of TOC on TVS 

Total Organic Carbon (%) 
3.5 ,-------------------------'-------, 

3 

2.5 

2 

1.5 

- 0.5 ,__ __ _._ __ ____. ___ .....__ __ ___._ ___ __.__ __ ........,._ ___ .,__ __ __.__ __ __, 

0 1 2 3 4 5 6 7 8 9 

Total Volatile Solids (%) 
y • -0 .446 • 0.38>< 
r • 0 .961 (n • 21; p• .001) 

II hut one of the calculations reported abo e would be tagged as "out of range." Figure 9 shows 
a gr.i phi al solution of the greater-than-the-99th-percentile-out-of-range problem with various values 
illu. trntcd for comparison. The figure illustrates that theoretical bioaccumu tion calculations are not 
reli able at low concentrations f TOC. Best professional judgement should be applied in determining 
\\'h lh r the bioaccumulati n trigger for PCB has been exceeded, when foe: levels are at 0.5% O.!) 
I wcr. Careful consideration must be given to the interpretation dif[iculties that would result from 
t.loi ng bioaccumulation te ting when TOC is low enough to produce unrcasonciblc theoretical values 
(c1s cumparet.l to literature alues). Also, calculations indicate (not shown on this graph) that the 
PSDD total PCB SL of 130 ppb is higher than the PSDDA bioaccumulation trigger value at TOC 
values below about 0.18%. These TOC alues are very low compared lo the "a erage" Puget Sound 
, lue dis ·ussed in the Phase II MPR. Work is ongoing to determine the frequency that Puget Sound 
drcd cd sediments might fall into this low range. The PSDDA agencies should provide information 
10 prospective dredgers that these low levels of TOC require particular attention to the precision of 
the cun\'c nt io nals testing as well as the PCB analysis. · 

Of the 7 total PCB values reported in Table 121 3 are undetected above the SL, and would 
require retesting currently. These values if they arc appropriate to use for the bioaccumulation 
ca l ul:ltion, would necessitate bioaccumulation testing to take place. The PSDDA agencies need to 
m:.il- ~ ccrtc:1in that reasonable detection limits for PCBs are attained. 
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FIG. 9. Graphical Solution of Bioaccumualation 
Where Theoretical 8/ A Goes Bad! 

Ma ximum Total PCB Va lue (ppb ) 
1000 .----------- -----. -------------------~ 

1 [ 

0 

Up here, you are aboye _rep orted 
li te rature values 

, ,. , 

® 

0.05 0.1 

. . 
1 • c urre nt SL 1130 gpb) 

- 2 • PSEP hi g h de tection limit, 
3 • PSEP low de tect i on l i m i ts 

• · •·· - • -- - -4 A lowe 1 t u nd e tected v lue 
DY 90 (Ou w1 m ia h C1/1 : 1e e text ) 

Down he re, you are on 
reasonable groun d 

• I 

0 .15 0.2 0 .25 0.3 0.35 0 .4 0 .4 5 0 .5 0 .55 0 .6 0.65 0. 7 

Percent Tot al Organic Carbon 

b. Chemistry Quality A~surance/Ouality Control Conclusions Hnu Recommencl :1 1inns . The 
fnllnwing is a description of performance during DY 90. 

(1) Overview. For DY 90, QNQC for chemical analyses was generally very good. 
Oualit control for chemical testing was analyzed for all eleven projects. No major problems were 

ncount red in any of these projects. Accuracy was evaluated as a function of reference material, 
matrix spike and surrogate spike recoveries. For metals, certified reference materials and matrix 
spik s . were utilized in tandem for most projects and provided a solid basis for accurncy 
determinlltions. For organics, there were minor problems with matrix spike recovery, but poor matrix 
spike performance alone is not taken as a sufficient basis for rejecting chemical testing results. Low 
matrix spike reco cries may result from matrix interferences in the sample. Surrogate spike reco\'ery. 
which is the only ONQC check performed for every sample, is deferred lo when matrix spike 
rcccw ries are questionable. Only about five percent of surrogate-spiked s<1mples exceeded PSDDA 
warning limits while none at all exceeded EPA CLP control limils. Precision, as measured by 
rt.:plicc1tc analyses, was excellent for all projects. Method blanks detected no major problems with 
lab r:it o ry contamination. 
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Table 3. Results of Chemical Analyses on Composit Sampl Including P 
Levels (SL , Maximum Levels (ML) and Bioaccumulation Trigger (BT). 
Exceed L. 

PARAMETER 

CONVENTIO ALS: 

Total Solidi (%) 

Total Volotilc Solids(%) 

Total Organic Carbon($) 

Total Sulfide, (mgllcg) 

Ammonia (ma g) 

G~in Siu (pcn::cnt line■) 

METALS (ppm): 

Anlimooy 

Cadmium 

Copper 

Lead 

Mcn::ury 

Nicol 

Silver 

Zinc: 

ORGANICS (ppb): 

LPAH 

Naphlhalenc 

Ac:cnaphlhalcnc 

Accoapblhcnc 

Fluorc11C 

Anlhraccnc 

2-Melhylnapblhalene 

Total LPAH 

HPAR 

Fluoranlhcne 

Pyl'UIC 

Beazo(a)anthraccne 

K-Pac 
DMMUJ 

80.4 

1.46 

0.]6 

210 

5.8 

23.9 

14 

Ul2 

UO.l 

43 

]] 

0.179 

14 

UO.l 

120 

U18 

UIB 

40 

30 

UII 

K-PIIC 
DMMlJ l 

Sl.9 

7.53 

0.98 

180 

18 

89.7 

0.11 

K-Pac 
DMMU3 

74.9 

2.17 

1.6 

610 

7.7 

22.7 

0.57 

li-..:.v;-u:•- ·:::; -: :::;::::.;,:.:; 

61 ·,,,-.,_.,,,-.-x,:;,;,C· 

16 IO 

0.28 0.6] 

25 

Ul9 21 

24 

JS 

220 

110 

Ul9 

4.52 

13 

L 

20 

51 

0.96 

81 

66 

0.21 

140 

1.2 

160 

210 

64 

63 

64 

320 

130 

67 

610 

630 

430 

450 

PSDDA 
BT 

146 

507 .1 

1.5 

1022 

4.6 

4600 

DDA Screening 
haded alue 

ML 

200 

700 

9.6 

810 

660 

2.1 

6.1 

1600 

2100 

640 

630 

640 

3200 

1300 

670 

6100 

6300 

7300 

4500 



K-Pac K-l'ac K-P P 'DDA 
p RAMETER DMMUJ DMM 2 DMM 3 ' L BT ML 

Chryscnc 610 370 1100 70 --- 6700 

Bcnzo0uoranlhcncs 1090 .590 1670 800 --- 8000 

Bcnzo(a)pyn:nc 480 270 92,0 ,:, 680 4964 68 

lndcno(l ,2,3 --<:,d)pyrenc ~ J)lk 'd 50 · ,,,_,;:~10 . ff, 69 - .5200 

Oibcnzo(a ,h)anlhnc,mc 7S 3.5 100 120 - 12 

Bcrao(g ,h,i)perylcn.c 280 130 440 .540 - .54 

Toul HPAH ·A{._, -6225i}ffe ,tb1~ @% :t ,, '1mo \fr 1800 - .51000 

CH.LORJNATED 
HYDROCAR.BONS 

1,3-0ichlorobcnzenc U2 U3 U3 170 1241 -
1 ,4-Dichlorobcnunc U2 UJ UJ 16 190 260 

1,2-Dich.lorobcnunc U2 U3 U3 19 37 3.50 

1,2,4--Trichlorobcrw:ne U.5 • .5 U.5.7 US.6 13 - 64 

Hcuchlorobcnunc (HCB) UII Ull Ull 23 168 230 

pRTRAV, TES 

Oimclhyl phthalatc UIB Ul9 U19 160 I 168 -
Diclhyl phthalau: UIB Ul9 1S 97 - -
Di-n-butyl phth1!atc1 UIS Ul9 Ul9 1400 10220 -
Butyl benzyl phlha1at.c UIB Ul9 S6 470 - -
Bia{2-cthylh.cxyl)ph\ha.l1u: 110 240 1: @~ ,Mt 3100 13870 -
Di-n-o<:tyl phlhalau: UIS Ul9 29 6200 - -
PHENOLS 

Phenol UIS Ul9 U19 110 876 1200 
,. 

2 Mcthylphcnol U9.2 U9.6 U9 .4 20 - 72 

4 Mclhylphcnol UII Ul9 49 120 - 1200 

2,4-OimcthylpbcDOl U9.l U9.6 ll 29 - so 
Pcnuchlorophcnol u.s, U.57 US6 100 504 690 

MISCEILiNEOUS 
EXTNAC7ABI.LS • 
Bcn:tyl alcohol UII UII UII lS - 73 

8cl'l%.Oic acid U92 U96 U94 400 - 690 

Dibcnzofuran 44 22 Mi@3li\W¥{ 54 - 540 

Hcxachloroelh1nc UII U19 U19 1400 10220 14000 

Hcuchlorobutadicl'liC UII U19 UJ9 29 212 290 

N-Nitro.od ipbcnylaminc Ull UII Ult 28 161 220 

vounu ORGANICS 

Trichloroclheoc U2 U3 UJ 160 ll68 1600 

Tctrschloroclhcne U2 UJ U3 14 102 210 

Eth ylbc nz.cn.c U2 U3 U3 10 27 50 
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K-Pac 
PA METER DMr- I 

Toi.a l X)'lcnc U2 

PESTICIDES 

Toul DOT U3 .4S 

p,p '-ODE U0.73 

p,p'· DDD U0.92 

p,p'-DOT Ul.8 

,\Jdrin uo.ss 
Chlordane uo.ss 
Dicldrin U0.73 

Hcptachlor uo.ss 
l:indenc uo.ss 
T01.1IPCB 

' Sample diluted . 
1 Rcpol1Cd in paru per million, TOC normalized. 

K-PIK 
DMM 2 

UJ 

U6 .9 

3.9 

UI 

U2 

U0.61 

U0.61 

U0.81 

U0.61 

U0.61 

K-Pac 
DMM 3 

U3 

Ul5;7 D·' 

U7 .4 D' 

U9 .J D 1 

Ul9 D' 

US.6 O' 

US .6 0 ' 

U7 .4 D' 

US.6 D 1 

US.6D' 

12 

6.9 

10 

10 

10 

10 

10 

130 

PSDDA 
BT 

so 

37 

37 

37 

37 

38 1 

ML 

160 

69 

2500 

Table 4. Results of Conventional Analyses at Reference Station CRR2. 

Para.meter Reported Value 

Percent fines(%) 81.5 

Total solids {%) 47.8 

Total volatile solids { % ) 2.73 

Total organic carbon (%) 0.72 

Ammonia (mg/kg) 11 

Total sulfides (mg/kg) 40 
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Figure 1. Vicinity Map. 
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Figure 2. Location Map. 
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Figu~ 5. Actual Sampling Locations. 
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