
CENPS-OP-D:VCvlO 

MEMORANDU:\I FOR RECORD 10 June 1996 

SUBJECT: DETER:.HNATIO:.J ON THE SUIT ABILITY OF DREDGED :V1A TERJAL 
TESTED FOR THE I?\'"NER CHA~TNEL OF GRAYS HARBOR OPERATION A)!D 
~L-\!>ITENANCE DREDGING PROJECT (PN': CENPS-OP-NP-71, DATED 15 OCTOBER 
1990) FOR DISPOSAL AT EITHER THE SOUTH JETTY OR POINT CHEHALIS 
ESTUARI-:\E OPE~ WATER DISPOSAL SfTES, OR AT THE 3.9-MILE OCEAN DISPOSAL 
SITE. 

I. The fol lowing summary reflects the consensus determination of the Agencies (U.S. Army 
Corps of Engineers, Department of Ecology, Department of Natural Resources, and the 
Environmental Protection Agency) with jurisdiction over dredging and disposal on the suitability 
of the estimated 2, 120,000 cubic yards of material scheduled for maintenance dredging from the 
federally maintained inner channel, Grays Harbor, Washington, for disposal at either the South 
Jetty or Point Chehal is estuarine disposal sites, or at the 3.9-mile ocean disposal site. The 
determination of suitability is based on the acceptability of the sampling plan and all relevant tes: 
data contained in the 31 May 1996 SAIC Data Summary Report. 

2. The Agencies· approved sampling and analysis plan for testing the irwer harbor Jredging area 
was followed, and quality assurance/quality conu·ol guidelines specified by the Grays 
Harbor/ \Villapa Ba) dredged material management plan sampling and testing guidelines were 
generally complied with. The data gathered were deemed suffic ient and :lcceptable for decision
making by the Agencies based on best professional judgement. 

Table 1. Regulatory Tracking Dates 

~ SAP Approval date February 15, 1996 
,I Sampling dale(s) February 13, I 996 
I Data report subminal date May 31, 1996 

Recencv Determination Dates: 
1
1 

f·'t.!deral .O&M: Low Rank (6 years) february 2002 



2. Previous testing in 1992 and 199-t from eight and nine composited analyses, respecti,·cly. 
stratified within shoakd areas from all five inner channel reaches in 199:2 and three of the fiye 
reaches (excluding El liott Slough Turning Basin and Crossover) in 1994, sho\ved the O&:V[ 
m::nerial to be suitable for unconfined open-\\'ater disposal. Chemical testing data from 1992 
analyses sho\\'ed that only two of the eight D:VIMU had minor detected chemical exceedances of 
PSDDA screening level (SL) guidelines (1992 SOM), and none of the nine DMML in 199..J. had 
any detected or undetected exceedances of screening levels for chemicals of concern. 

Table 2. Summary of Sampling and Compositing, Dredging and Disposal Altcrnatins 
\Vithin ea ch Inner C hannel Rea ch fo r the Grays Harbor O& M Project. 

~iiil (~J !t-;:r;~:in~st:"~ ... 1.• .. ·•·.·.·•.f.•.:.: ... i .. i''..v.:,.:.•.'.•.p.i.•:m·•.:.·::.•.;·········u·ou·'.~ . .n.•a=.•.·:···\·n·:.r.: .. :·;'~.:;.:·.:1S:: ... ~.:.:.e.l.: .•. '.d.:.:,: .. b .. :·;.•:.:· .. ,·~.:.:'.~·.:··'· .. ··,;=.·;1:11.·.~ . :'.~{. ;:;::{:tr::;:;::: :;;~;;}-)\}~}f::::::'.:-·- 1 - __ - ''J.: _ X·:\:I :f. _ 

Bar 250.000 none 

Entrance 150,000 none 

Inner South Reach 150.000 none 

none 

North Channel 200,000 

Hoquiam I 00.000 

TOTALS 2. 120,000 

no test 

no rest 

no test 
no test 

Government Hopper I South 8i;!ach 
berm/ 
3.9 mile ocean sire 
Government Hopper / Halfmoon 
Bay berm or gu lly, South Jetty 
Clam Shell/Poinc Chehalis 

Clam She II .' Beach till 

Pt. 

I/meets exclusionary criteria outlined in 40 CFR 230.60(a).(b),(c), and (d) of the Clean Water Act (CWA). 

3. The 1996 sampling and compositing strategy (Table 2) consisted of targeting shoaled 
upstream areas within each of the dredging areas excluding areas previously sampled during 
1994 consistent with the approach outlined in the 1995 Grays Harbor/Willapa Bay dredged 
material management plan. The sampling targeted approximately one-third of the total dredging 
volume (tota l = 1.32 million cubic yards) from shoaled areas to be dredged within the five reaches 
of the inner channel (tow! characterized volume= 545.00 cubic yards). A total dredging \·olume 
of 2.12 million cubic yards is estimated when including the material from the bar, entrance 
channel, and inner and outer reaches . 

.+. Sampling in 1996 consisted of compositing 69 samples for nine analyses within shoaled areas 
\Vithin Co"v Point. Ellion Slough Turning basin, and Crossover as depicted in Table 2 and 
figures 1-2. [n addition to the 56 chemicals of concern routinely analyzed under the Grays 
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Harborl\Villapa Bay DMYIP (dredged material management plan). congeners of dioxin including 
~.3.7.S-TCDD were quantified. 

5. Sedimcm co11\"entional parameters for each of the nine composited analyses are depicted in 
Table 3. Chemical analyses conducted on the nine composited samples indicated that there were 
no detecwd or undetected cxceedances of screening kvels for all 56 chemicals of concern. Grays 
Harbor SL ·s are used to establish a concern for biological effects, where chemicals below the SL 
have a low level of concern. 

T a ble 3 . Sediment Conventional Parameters for all nine dredged material managem ent 
units and reference sed iment. 

I \, 
:.Par.::~metcr 
GrainSizc: 
% Gnl\i.:I 
% Sand 
% Silt 
%Clay 
% Fines 

. -t Elliott , .. 
>. l Slough 

Turning l 
=""'' \ .. B~sin 

.::::> Cl 

0.6 
49.6 
36.8 
13.1 
49.9 

')d.: 

QZ:': 

0.6 
48.0 
39.9 
I 1.4 
51.3 

% Fi nes (wet sieve) 63 56 
Total Solids.% 
Volatile Solids.% 

ToralOrgan ic 
Carbon . .,/o 

Tota l Su I tides, 
mg/kg 
TotalAmmonia, 
mg/kg 

53.8 .+8.9 
5.7 6.6 
1.6 I. 7 

43 2.2u 

52 

·:··· 

Cow PointRea.ch 
:·;:: 

C3 c.+: ::::=.cs 

0 
').., .., 
_J,J 

58.5 
18.::! 
76.7 
78 

42.2 
7.3 
2.1 

- ') ),_ 

..,.., 

.) .) 

0.2 0.4 
22. 7 24.8 
61.0 57.9 
16.1 16.8 
77. l 74.7 
79 75 

4-l.9 4.+.8 
6.8 7.2 
1.9 1.9 

7.1 65 

29 27 

C6 

0.7 
21.2 
61.8 
16.3 
78.1 
69.5 
40.6 
8.6 
') -_.) 

5.7 

21 

1.2 
63.8 
') - .., _ ) _.) 

9.9 
35.2 
43 

55.0 
5.0 
1.4 

4.7 

20 

0.6 
55.4 
31.0 
12.9 
43.9 
53 

52.9 
4.9 
1.2 

6.6 

16 

0.7 
60.5 
27.7 
1 I. I 
38.8 
49 

57.4 
-L2 

1.3 

-LO 

13 

0.4 
53.0 
33.4 
13.2 
46.6 

63/5.+ 
53.4 
4.7 
1.2 

5.8 

6.4 

6. Nine composited sediment samples were also analyzed for dioxins by Maxim Technologies, 
[nc .. utilizing EPA method 8290. These data are summarized in Table 4. Results indicated that 
'.2.3. 7.8-TCDD (Tetrachloro-Dibenzo-p-Dioxin) was detected in all nine samples ranging from a 
Im\ of 1.2 to 3 high of 3.6 pptr (pans per trillion). This congener is regarded by the EPA as thl! 
most toxic form of dioxin .. '\ fe,,· other less toxic dioxin congeners were detected at lo\\' pans 
per tri Ilion concentrations. l n the following table, the toxicity equivalence in terms of 2.3. 7 ,8-
TC DD is shown for the nine most tox ic congeners of furan and dioxin ('u' expresses the 
detection limit for congeners that could not be quantified). 
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7. One \\'tl)' to summarize potential toxicity for mammals is to calculate the toxicity equivalent 
concentrations (TEC) measured in tissue. Total TEC is calculated by multiplying the roxicity 
equi \'alcnt factor (TEF) by the congener-specific concentration and summing the TEC s for all 
congeners. Total TEC comparisons are usually used for food ingestion, and have limited 
applicability to sediment because TEC does nor consider the relative bioavailability of the 
congeners. Accordingly, TEC overstates toxicity to mammals when applied to sediments. TEC 
as a toxicity measure docs not apply to fish, shellfish or birds. For comparison purposes only, 
the TEC's ranged from a low of 3.7 to a high of9.4 pptr. 

8. Based on the Agencies· present best professional judgment. these low concentrations are 
unlikely to be en\'ironmentally harmful for this project. The Agencies' consensus is that the 
material is sui table for either estuarine or ocean unconfined open-water disposal relative to these 
dioxin test results. 

9. Two D:'vt:v1U. CJ and C4, undern·ent biological testing after chemical analvses were - - , 
completed and reviewed by the Agencies. Chemical analyses for these two DMMU showed no 
chemical guideline exceedances, and the two DMYW "'ere selected by the Dredged Material 
Management Office in consultation with the Agencies for biological testing based on the 
conceptual sampling and analysis plan for confirmatory analyses. The results of these analyses 
are summarized in Table 5 below. The results showed that for the two DMMU tested, biological 
testing results passed Grays Harbor disposal site interpretation guidelines fo r dispersi\'e sites for 
the echinoderm sediment larval test. amphipod test, and the Neanrhes 20-day growth test. Based 
on the results of the am phi pod, echinoderm and Neanthes bioassays, these two DMMU passed 
Grays Harbor open-water dispersive disposal guidelines. 

10. Based on the chemistry and biological testing results described above, no bioassay or 
bioaccumulation testing were required for the remaining seven D.\1MU. 

11. The Agencies concluded, based on the above discussion and summary of sediment chemical 
and biological characterization results for the inner harbor of the Grays Harbor Operations and 
Maintenance Project. that all the dredged material tested (545,000 cubic yards) is suitable for 
disposal at either the South Jetty or Point Chehalis estuarine disposal sites, or at the 3.9-mile 
ocean disposal site. 
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Table 4. Native congeners of Dioxin quantita ted in Grays Harbor 0&1\tl sediments. 

NATfV£ Cl C2 CJ C4 . cs 
C01'/GENERS' ... TEF'' (fEC) ·;:· 'cTEC) ( fEC) (fEC) ••. (fEq 

(oorr) 
. 

;1 · .. 
2.3.7.8-TCDD I 1.6 2.0 2.6 3.6 2.3 

1.2,3,7,8-PeCDD 0 s 2.5 3.3 4.3 .S.2 4.1 
(1.25) ( 1.65) (2.15) (2.6) (2.05) 

1.2.3,7.S-HxCDD 0 I 7.7 10.08 14.09 17.07 14.0 
(0.77) ( 1.0) (1 .4) (1.7) {1.4) 

1.2,3.4.7.8-HpCDD 0.0 1 29.0 27.0 49.0 40.0 36.0 
(0.29) (0.27) (0.49) (0.4) (0.36) 

OCDD 0.00 1 220 170 490 240 230 
(0.22) (0.17) (0.49) (0.24) (0.23) 

2.3,7.8-TCDF 0. 1 1.1 0.69 l.2 1.0 0.99 
(0. 11) (0.069) (0. 12) (0. 1) (0.099) 

l,2,3,7,8·PeCDF 0.0.S .S.lu 7.::?u 7 7u 7.lu 7.9u 
(0.127) (0. lS) (0.19) (0.177) (0.197) 

2,3,4,7,8-PeCDF 0 .s 1.9u 0.46u O.u.S 0.98u l.2u 
(0.475) <0.1 15) (0.325\ (0.245) <0.3) 

1.2.3.7.8-HxCOF 0. 1 2.93 2.05 2.47 2.76 2.55 
(0.293) (0.205) (0.247) (0.276) (0.255) 

1,2.3,7,8-HpCDF 0.01 10.9 7.75 11.38 9. 17 9.55 
(0.109) (0.078) (0.1 14) (0.09) (0.095) 

OCDF 0.001 14 II 38 17 18 
(0.0 14) (0.011) (0.038) (0.017) (0.0 18) 

TOTALS: 5.3 5.7 82 9.4 7.3 

TCDD - Tetrachlorodibcnzodioxin 
PeCDD - Pcntnchlorodibcnzod1ox.in 
HxCDD • Hexnchlorodibenzodioxin 
HpCDD - Hcptnchlorodibenzodioxin 
OCDD = Octachlorodibenzodiox.in 

TCDF TctrachloroJibenzofuran 
PcCDF Pcnl:lchlorodibcnzofuran 
l-LxCDF - Hcxachlorodibenzofuran 
HiiCDF - Hcpmchlorodibcnzofuran 
OCDF - Oct.achlorodibenzofuran 

2 Toxicity Equivalent Factor 
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... C6 C7 C8 
(fEC) (fEC) . (fEC) 

1.8 1.2 1.3 

4.08 I 8 2 .2 
(2 04) (0.9) (I.I) 

10.:?6 6.26 7.1 
(103) (0.626) (0.71) 

26.0 16.0 23.0 
(0.26) (0. 16) (0.23) 

170 100 120 
(0. 17) (0. 10) (0. 12) 

0.88 0.96 0.85 
(0 088) (0.096) (.085) 

6.9u S . .Su 0.49u 
(0 1.,3) (0.137) (0.01) 

0.63 0.89u I.Su 
(0.315) (0.222) (0 375) 

1.89 1.99 2.6 
(0. 189) (0.199) (0.26) 

7.9 6.15 6.3 
(0 79) (0.061) (0.063) 

13 7.7 11 
(0.013) (0.008) (0.01) 

6.9 3.7 4.26 

C9 
(fEC) 

1.2 

1.6 
(0 8) 

.S.6 
(0 . .56) 

19.0 
(0.19) 

120 
(0.12) 

0.96 
(.096) 

.S.Ou 
(0 1'.!.S) 

l.6u 
(0.5) 

5.6u 
(0.28) 

6.3 
(0.03) 

10 
(0.0 1) 

3.9 



r 
Table 5. B iological Test ing Summary. 

Control 10 20.7 12.7 0.7 mg, initial wgt 
0.0 1.0 124.8 

GHS7 Reference 20 31.4 5.7 0.0 0.83 

C3 12 25.1 4.6 0.0 0.96 l 15.7 

C4 20 30.6 9.2 0.0 0.97 116.9 

Reference toxicant 96 hr LC50 72 hr ECSO = 5.24 mg/I Cd 96 hr LCSO ~ 17.7 mg/I Cd 

Lab Penomiance and/or 
0.56 mg/I Cd 

DAIS (Mean.± SD) (DAIS: Cd 11.7 = 4.75 µg!L EC50 6.18::: 1.95 rng/L Cd (Mean Lab Performance) 
0.49 :!: 0.42 (Mean Lab Performance) 

mw'L) 

* Significantly different from reference sediment (p~ 0.05). 

15. This memorandum documents the suitability of proposed dredged sediments for unconfined open-water 
disposal at either a DNR estuarine disposal or EPA ocean disposal site. This memorandum also documents 
agency determinations on the suitability of dredged sediments from the outer. harbor for placement at the 
Westport, Washington breached spit site. It does not constitute final agency approval of the project. During 
the public comment period, which follows this public notice, the resource agencies will provide input on the 
overall federal project. A final decision will be made after full consideration of agency input, and after an 
alternatives analysis is done under Section 404 (b)(l) of the CJean Water Act. 
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r 
SUBJECT: DETEIUvfINA TION ON THE SU1T ABILITY OF DREDGED MATERIAL TESTED FOR THE INNER 
CHANNEL OF GRAYS HARBOR OPERA Tl ON AND MAJNTENANCE DREDGING PROJECT (PN: CENPS-OP
NP-71DATED15 OCTOBER 1990) FOR DISPOSAL AT EITHER THE SOUTH JETTY OR POINT CHEHAUS 
ESTUARJNE OPEN WATER DISPOSAL SITES, OR AT THE 3.9 MILE OCEAN DISPOSAL SITE. 

Concur: 

19 :;:,'I.IL 19 7~ 
Date 

Ji u4ttl l tftla 
Date 

26./v).)€1996 
Date 

Enclosures 

Copies Furnished: 
Therese Littleton, Corps 
Alex Summeri, Corps 
Steve Babcock, Corps 
Justine Barton, EPA 
Rick Vining, Ecology 
Ted Benson, DNR 
DMMO File 

~Kendall.Ph.D -= 
Seattle District Corps of Engineers 

Seattle District Corps of Engineers 

J}-!Sline Barton 
Environmental Protection Agency 
Region X 

ck Vining 
Washington Department of Ecol 

Ted Benson 
Washington Department of Natural Resources 
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Figure~- Grays Harbor sampling locations and corresponding composites in Cow Point Reach. 

[ll\IOUO.(:l\AY 

-----



7G;.>,OUU [ 16'1 Ol)O I: 7Ci6,000 l ltiU OOIJ I 

N 

612,000 N 

* 
610.000 N 

606.000 N 

606,000 N 

604.000 N 

Figure ~· Grays Harbor sampling locations and corresponding composites in Crossover noach. 

170 000 I //2,000 l 

KEY 

C 7 Compos11u Smnplo 

Coorl1111dlos ilfU Wdsl1111u1011 South 
Lone S1a10 Pl<1110 Coord111.i1us 111 
Nonh AlllOllC<lfl Di:llllfll nl HJOJ 
(NAO 190'.l) 


