
CENWS-OD-TS-DM  
 
MEMORANDUM FOR RECORD      13 July 2004 
 
SUBJECT: DETERMINATION OF THE SUITABILITY OF SEDIMENT PROPOSED TO BE 
DREDGED FROM THE PORT OF BELLINGHAM HARRIS AVENUE SHIPYARD MTCA 
CLEANUP DREDGING PROJECT FOR OPEN-WATER DISPOSAL AT A PSDDA OPEN-WATER 
DISPOSAL SITE OR BENEFICIAL REUSE, AS EVALUATED UNDER SECTION 404 OF THE 
CLEAN WATER ACT. 
 
1.  The following summary reflects the consensus determination of the Agencies that comprise the regional 

Dredged Material Management Program (DMMP) for the State of Washington.  The agencies include 
the Corps of Engineers, Department of Ecology, Department of Natural Resources, and the 
Environmental Protection Agency.  The agencies are charged with determining the suitability of dredged 
material for in-water disposal and have evaluated the proposed dredging of 15,432 cubic yards from the 
Harris Avenue Shipyard MTCA cleanup dredging project in Bellingham Bay, Washington. This project 
is part of an Agreed Order Cleanup Action between the Department of Ecology and the Port of 
Bellingham. 

 
2.  The project was ranked high for testing purposes. The sampling and analysis plan was approved on July 

14, 2003 by the DMMP agencies for an estimated total dredged material footprint volume of 15,432 
cubic yards. The sampling was accomplished between February 24-25, 2004, and the approved SAP 
called for collecting two subsamples within each of the five Dredged Material Management Units 
(DMMU’s.) using a 4-inch outside diameter vibracore sampler. Z-samples were also collected 
underlying each DMMU, each representing the top one-foot of the proposed new sediment surface after 
the dredging has been completed.  The Z-samples were archived pending the analyses of the overlying 
DMMUs.  Figures 1 and 2 depicts the vicinity map and location of each sample collected among the 
DMMUs being characterized. The composited samples were collected for both chemisty and potential 
biological testing.  A tiered testing approach was used, and all samples for potential biological testing 
were archived at 4oC pending completion of the chemical analyses. 

 
3.  Relevant dates for regulatory tracking purposes are included in Table 1. 
 
Table 1.  Regulatory Tracking Information and Dates 

Initial SAP submittal date: 
Revised SAP submittal date: 

June 19, 2003 
September 15, 2003 

SAP approval letter date: July 14, 2003 
Sampling date(s): February 24-25, 2004 
Sediment data characterization report submittal date: June 25, 2004 
DAIS Tracking Number HARAS-1-A-F-200 
Recency Determination Date:   High  (2 years)                                     February 2006 

 
4.  The Sampling and Analysis Plan approved by the Agencies for testing for the six DMMUs was 

followed, and quality assurance/quality control guidelines specified by the PSDDA Users Manual were 
generally complied with. The data gathered were deemed sufficient and acceptable for decision-making 
by the DMMP agencies based on best professional judgment. 

 
5.  Table 2 provides an analysis summary of the results of the conventional parameters analyzed for the five 

composited DMMUs and the results of the Z-sample analyzed for DMMU-2, and all analytes exceeding 
DMMP and SMS chemical guidelines. Table 3 contains a complete inventory of chemical testing results 
for the five composited DMMUs. Chemical analysis of the five DMMUs indicated that four of the five 
DMMUs had no detected or undetected DMMP exceedances of chemicals of concern.  For the 



remaining DMMU-2, arsenic and zinc exceeded the SL, Acenapthene, Fluorene, Phenanthrene, Total 
LPAH’s, Fluoranthene, Pyrene, Benzo(a)anthracene, Total HPAH’s exceeded the SL. Within DMMU-2 
the Bioaccumulation Trigger  was exceeded for Fluoranthene. Examining the chemistry quantitated in 
the DMMU-2 underlying Z-sample indicted that the TOC was extremely low at 0.081%.  Because of the 
low TOC’s the carbon-normalized PCBs indicated that the PCB bioaccumulation trigger was exceeded 
in this sample. However, carbon normalizing chemistry should not be accomplished when TOC’s are 
less than 0.5 %.  Therefore the BT exceedance noted is not a cause for concern. Also, as noted in Table 
2, other carbon normalized chemicals exceeding SMS guidelines were an artifact of the low TOC’s and 
the dry weight LAET’s are the appropriate comparison.  No SMS exceedances are noted using the AET 
values in Table 2 for the Z-sample underlying DMMU-2. Also, the slight SMS exceedance of PCB SQS 
in DMMU-3 is also an artifact of the low TOCs (0.25%), and the AET comparison is the appropriate 
comparison.  No bioassay or bioaccumulation testing was performed on DMMU-2 and therefore this 
DMMU is determined to be unsuitable for unconfined-open-water disposal without that testing using 
Best-Professional-Judgement (BPJ).  

 
6.  The results of the chemical analysis for the five composited DMMUs, representing a total of 15,432 cy 

indicate that 3,697 cy is unsuitable for unconfined open-water disposal (e.g., DMMU-2) and 11,735 cy 
is suitable for unconfined open-water disposal (e.g., DMMU’s 1A, 1B, 3, 4) at either the Bellingham 
open-water disposal site or the Rosario Straits dispersive disposal site.   

 
7.  This memorandum documents the suitability of sediment to be dredged from the Port of Bellingham’s 

Harris Avenue Shipyard MTCA Cleanup Dredging Project for disposal at either the Bellingham Bay 
nondispersive or the Rosario Straits dispersive open-water disposal sites. 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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                                    Table 2. DMMP Sediment Testing Summary and Evaluation for Harris Avenue Shipyard Dredging Footprint.

DMMU ID: DMMU-1A DMMU-1B DMMU-2    DMMU-2 (Z-sample) DMMU-3 DMMU-4

DMMP SMS AET (dry wgt( dry wgt TOC-norm VQ dry wgt TOC-norm VQ dry wgt TOC-norm VQ dry wgt TOC-norm VQ dry wgt TOC-norm VQ dry wgt TOC-norm VQ

CHEMICAL NAME Units SL BT ML Unita SQS CSL mg/kg DMMP SMS DMMP SMS DMMP SMS DMMP SMS DMMP SMS DMMP SMS

Arsenic mg/kg 57         0.5071      700         mg/kg 57           93           67              67              

Zinc mg/kg 410       2,783        3,800      mg/kg 410         960         622            622            

TBT ion (porewater) ug/L 0.15      0.15          ug/L 0.05        <0.022, <0.029 <0.022, <0.022 <0.028 NA NA <0.022

 TBT ion (bulk-sediment)* ug/kg 73         73             <5.0 U 28.0                  8.9             <5.1 U 55.2           10.7            

Acenaphthene mg/kg 0.50       2             mg/kg 16           57           0.13 (echino) 1.4             100            <.020 <25** U

Fluorene mg/kg 0.54      3.6          mg/kg 23           79           0.12 (echino) 1.2             86              <.020 <25** U

Phenanthrene mg/kg 1.5        21           mg/kg 100         480         4.6             329            

Total LPAH mg/kg 5.2        29           mg/kg 370         780         8.058         577            

Fluoranthene mg/kg 1.7        4.6            30           mg/kg 160         1,200      6.3             450            

Indeno(1,2,3-cd)pyrene mg/kg 0.6        4.4          mg/kg 34           88           <.020 U

Dibenzo(a,h)anthracene mg/kg 0.23      1.9          mg/kg 12           33           0.23 (oyster, Mic) <.020 <25** U

Pyrene mg/kg 2.6        11.98        16           mg/kg 1,000      1,400      5.2             371            

Benzo(a)anthracene mg/kg 1.3        5.1          mg/kg 110         270         1.3             92.9           

Total HPAH mg/kg 12         69           mg/kg 960         5,300      16.99         1,214         

1,2,4-Trichlorobenzene mg/kg 0.031    0.064      mg/kg 0.81        1.8          NV <.005 <1.2** U

Hexachlorobenzne mg/kg 0.022    0.168        0.23        mg/kg 0.38        2.3          0.006 (bivalve) <.001 <1.2** U

Dibenzofuran mg/kg 0.54      1.7          mg/kg 15           58           0.11 (echino) 0.21           15.0           <.020 <25** U

Hexachlorobutadiene mg/kg 0.029    0.27        mg/kg 3.9          6.2          0.0013 (echino) <.001 <25** U

N-Nitrosodiphenylamine mg/kg 0.028    0.13        mg/kg 11           11           0.028 (benthic) <.020 <25** U

Butylbenzylphthalate mg/kg 0.97      mg/kg 4.9          64           0.063 (Microtox) <.020 <25** U

Total PCBs mg/kg 0.13      38*** 3.1          mg/kg 12           65           0.13 (Microtox) <0.04 <49** U <0.04 <16.0** U

 Total Solids % 72.2                  74.7                  78.5           84.8                85.0           72.9           

 Total Volatile Solids % 3.3                    1.9                    2.1             13.2                1.4             2.2             

 Total Organic Carbon % 1.2                    1.6                    1.4             0.081** 0.25** 0.57           

 Total Ammonia mg/kg 3.4                    2.9                    4.5             0.86                0.45           4.5             

 Total Sulfides mg/kg 120                   140                   11,000      1.5                  <1.1 9.9             

 Gravel % 21.2                  7.8                    56.7           43.8           12.5           

 Sand % 62.3                  70.5                  31.0           50.0           65.9           

 Silt % 9.1                    10.4                  7.5             2.8             10.4           

 Clay % 7.4                    11.1                  4.9             3.4             11.1           

 Fines (percent silt + clay) % 16.5                  21.5                  12.4           6.2             21.5           

 Eohaustorius estuarius hits:

 Mytilus galloprovincialis hits:

 Neanthes arenaceodentata hits:

 Bioassay Determination: (P/F) Not Tested

 BTs eyesceeded: no no yes no no

 Bioaccumulation conducted: no no no no no

 Bioaccumulation Determination: Not Tested   

 ML Rule exceeded: no no no no no

 PSDDA Determination: PASS PASS FAIL(B) SQS PASS(bpj) PASS PASS

 DMMU Volume: cy 2,284                1,514                3,697         3,956         3,981         

 Rank H H H H H

 Mean Core sampling depth ft 3.0                    3.0                    3.0             3 to 4 3.0             3.0             

 Maximum sampling depth (mudline) 4.0                    4.0                    4.0             4.0                  4.0             4.0             

 DMMU ID: DMMU-1A DMMU-1B DMMU-2    DMMU-2 (Z-sample) DMMU-3 DMMU-4

Legend:  
 SL = Screening Level exceedance * bulk sediment TBT performed due to inability to collect sufficient porewater samples. TBT-chloride converted to TBT(ion) by multiplying by 0.89. Total Volume: 15,432   cy
 BT = Bioaccumulation Trigger exceedance ** TOC < 0.5%, therefore dry weight comparisons to SMS guidelines are appropriate guidelines, and there are no dry weight guideline exceedances.
P = Pass (Suitable for UCOWD) *** carbon nomalized bioaccumulation trigger value:  mg/kg-TOC-normalized Failed . 3,697     cy
F(B) = Failure (UCOWD Unsuitable wo biological testing) NA = Not analyzed Pass 11,735   cy

 SQS = Sediment Quality Standards exceedance (SMS) NV = no value
 CSL = Cleanup Screening Level exceedance (SMS)
VQ = Validation Qualifier
UCOWD = Unconfined open-water disposal 



Table 3·2 Summary of PSDDA Investigation Chemical Concentrations 

P1ram• ter 
.•. rll.,t• 

sos MCUL 

C01'V• n tlonels 

TotalS~1 (%) "' "' Total Volatile Solids(%) nv "' Total Organk: Carbon(%) nv nv 
Ammonia (m;/kg) nv nv 

Total Sulllclu !mofkal "' nv 

Metals (mQll<g) (mQll<g) 

Antimony nv nv -·· " '3 
Cadmium 5.1 6.7 
Chromium 260 270 eo.,... 390 390 
lead 450 530 
Mercury 0.4 1 0.59 
Nickel nv nv 
Silver 6 .1 6.1 

'"' 410 960 

Po1•w•ttrOrg1notin1 1 (,,.._) (,,.._) 

Monobuf)1 Tin nv nv 
Oibulyl Tin nv "' TribuMTin 005 nv 

Porewa ter OffJ1notln1 ' (rHxtnlcted) ll'l>'ll ll'!>'L) 
MonobutylTin nv nv 
Oibuty! Tln nv nv 
Tribl.llVI Tin 005 nv 

Org1no tJn• • (vP'kgJ (µQ/llg) 

Mor.o00ty1rin nv nv 
Oibuty! Tin nv ,, 
TribuM Tin nv nv 

LPAH (ppm TOC) (ppm TOC) 

Naphthf,lene 99 170 
Acenaphth)1ene " 6• 
Acenaphlhene " 57 
Fki«ene 23 79 
Phenanthrene 100 480 
Anthracene 2ZO 1200 
2-Melhytnaphthalene ~ §! 

TotalLPAH 370 ""' HPAH (ppm TOC) (ppm TOC) 

Fk>Oranthene 160 1200 ,,,.. .. 1000 1400 
8enzo(a)8nthracene 110 270 
Chfysene 110 ... 
Benzolluontnlhenes 230 450 
Senzo(a)pyrane 99 210 
lndeno(1 .2,J~)pyrane " .. 
Oiben:z:o(a.h)8nthta~ne 12 33 
BenzO(g,h.l)l)er,iene ll u 

TotalHPAH .. 0 5300 

Ch/orln1ted Hydroc1rb<)ns (ppm TOC) (ppm TOCJ 

1 ,3-0lcl'llombenzene nv nv 
1.4.0lchloroben:z:ene 3.1 • 1.2-Dlchloroben:z:ene 23 2.3 
1,2,4-Tric;hloroben:z:ene 0 .8 1 1.8 
Hexa<:h!Orobenzene 0.38 23 

Phtheletes (ppm TOC) (ppm TOC) 

O!:r.c!tl;fp.'ltnstalc " 53 
Olethytphthalate " 110 
Ok'l·butyl pMl\818\e 220 1700 
Butyl ben:z:yl phthalate ., .. 
Bls(2,.thytiexyt)phlhalate 47 78 
Di-n-OcM nhthalate 58 4500 

Ph en ols (mg/kg) (mg/kg) 

Pher.ol 0.42 1 
2-Methylphenol 0.063 0.063 
4-Melhytphenol 0.67 0.67 
2.4-0imethyfph•nol 0.029 0.029 
Pentachlofochenol 0.36 0.69 

M/1nllan•ou• Extr•ctabi.s (mg/kg) (mg/kg) 

Ben:z:yt alc:onol 0.057 0.073 
B-en:z:oic:acid 0.65 0.65 

Ml.c•ll• neou• Extrac tablH (ppm TOC) (ppm TOCJ 
Dibenzotur.1n " 58 
Hexachlol'oethane nv nv 
Hexachbrobvtadiene 3 .9 " N-NitroM>diDhenYlamine 11 " vo1111i.orvanlc• (mg/kg) (mg/kg) 

Trithloroethene nv nv 
Tetrachlorathene "' nv 
Eth}'ben:z:ene "' nv 
TolalxWlnet "' nv 

PHUcldu (ppm TOC) (ppm TOC) 

OCT nv nv 
Akrin nv "' alpha-chlordane "' nv 
dieklM "' nv 
heptachlot nv nv 
a'Pha·BHC "' nv 
gamm•· BHC (Lindarlfl) "' nv 
Aroclor\016 nv nv 
A.roclot1242 nv nv 
A.roclot1248 

"' "' A.roclor 1254 nv n• 
Aroclor 1260 nv nv 
Aroc:lol' 1221 nv "' Aroclor 1232 nv nv 
TotelPCBs••• 12 " 

Note1: 
Bold YllUeS et OI' above labonllory detection '°1it 
Underlined values excee<:S the SOS value In SMS or the SL value of PSOOA 
Oo4.Jble underlinad velues exceed the CSL 
Cata ha. been velidated accor1'ing to QA·2 pt"Otocols. 

PSODA. Cril•rla 
SL BT 

"' "' "' nv 
nv "' nv "' "' nv 

(mglltg) (mp/kg) 

"" nv 

" ~7.1 

5.1 11.3 
nv 267 
390 1.027 
450 975 
0.41 15 
140 370 
61 6 1 
410 2.783 

{,,.._) (,,.._) 
nv nv 
nv "' 0.15 0.15 

ll'l>'ll ll'l>'ll 
nv "' nv nv 

015 0.15 

(jJ'J111g) (µo/Jlg) 

nv nv 
nv nv 
nv nv 

(mQ!kg) (mQ!kg) 

2.1 nv 

0.56 "' 0.5 "' 0.54 "' 1.5 nv 
096 nv 
!ill "' S2 "' 

(mflll<gJ (mQlkg) 

u 4.6 
2.6 11.98 

u nv 
1.4 nv 
32 nv ..• nv 
06 nv 
0.23 nv 

!ill nv 
12 nv 

{m!PkgJ (m{P'kg) 

0 .17 nv 

0 .11 nv 
0.035 nv 
0 .031 nv 
0022 0.168 

(mg/kg) (mg/kg) 

" "' 
" "' 5.1 nv 

097 "' 83 "' " nv 

(mg/kg) (mg/kg) 

042 nv 
0 .063 nv 
0.67 "' 0.029 nv 
04 0.504 

(mg/kg) (mg/kg) 

0.057 nv 
0.65 nv 

(mg/kg) (mg/kg) 

0.54 nv 
1.4 nv 

0 .029 "' 0028 nv 

(mg/kg) (mg/kg) 

0.16 "' 0 .057 nv 
0.01 "' 0.04 n• 

(mf>'kg) (mg/kg) 

0.0069 0.05 
0.01 "' 0.01 0.037 
O.Q1 nv 
0.01 nv 
nv 10 --

O.Q1 nv 
nv nv 
nv nv 

'" "' "' nv 
nv nv 
nv nv 

"' nv 
0 .13 38"' 

' Bulk Ind l)Or9W.iiterTBT~re originally reported 1s TBT-chloride (In ppb) and convened IO TBT (lo ppb) by 
multlplyingby0.89. 

ML 

nv 
nv 

"' nv 
nv 

(mQll<g) 

200 
100 

" nv 
1.300 
1,200 
23 
370 .. 

J.800 
(,,.._) 

nv 

"' nv 

'"""' nv 
nv 
nv 

(µQ/kg) 

"' nv 
nv 

(mg/kg) 

24 
u 

' 36 
21 

" u 
29 

(mg/J<g) 

30 

" 5.1 
21 
9.9 

" 4.4 
1.9 

u 
" (mg/kg) 

nv 

012 
0 .11 
0.064 

0 23 
(mg/kg) 

nv 
nv 
nv 
nv 
nv 
nv 

(mg/kg) 

" 0.017 
3.6 

0.21 

069 

(mg/kg) 

0.87 
0.76 

(mg/kg) 

1.7 

" 027 
013 

(mQll<g) 

1.8 
0.2 1 
0.05 
0. 16 

(mglkg) 

0.069 
nv 
nv 

"' nv 
nv 
nv 
nv 
nv 

"' nv 
nv 
nv 

"' 3.1 

• These non.odelecied Vllues are above the SOS criterill when carbon nomialized. Pleau refer to values lo Table 4·1 
for comP1rlson1 of dry weight concentrations to AET valUes. 

• • Thi$ v1lue is nomi.aRzed 10 total organic carbon. and Is expressed In mglkg (TOC normali:z:ed) 
... Total PCBs are calculated by summng detected concentrations of Aroclors. 
riv • No value curre nUy established under PSDDA. 
NA• Notana/y'led 
U • Undetecled 
V • Raised reponing limltdue to background lt'l~rference 
J•Eslimeted~entration 

VG• Undetected, rePO'ti"Q timh maybe Oiased low 
UJ •Undetected. reporting limit is eslimal ed. dil'eclion of bias ls not determined 

HC·1A.S1 HC·18.S1 HC·2·S1 

I 

I 72.2 74.7 I 71.5 
3.3 1.t 2.1 
1.2 ,,. 

I 
1.4 

'·' 2.9 4 .S I 120 1'0 11000 

(rtlQlkg ) (mglltg) 

J u 
(mQll<g) 

I 
<1 u <7 <7 u 
10 10 I ll 
0.3 o.• 0.9 

25.1 J 30.3 J 47.9 i J 
19.9 0.9 I 195 

' 10 .. 
I o.os 0.0 9 0.12 

" I 29 

l u " I 
<04 l u <04 <0.4 I u 
311.4 55.2 "' ll'l>'L! ll'l>'ll L (,,.;I.) 

<0045 UG 0 .340 <0055 I UG 
<0.045 UG 0.&90 i UJG 

<0055 UG 
<0.022 UG <0022 .:0 028 UG 

(,,.;I.) (,,.;I.) '"""' I 
<0.060 

I UG 
<0.045 UG N/A 

I <0.060 UG .. 0.045 I UG N/A 
<0.029 UG <0022 . UG N/A I 
(µt}lkg) 

! u 
(µ9/l(g) (jJQll<g) 

<S.O <53 u <50 I u 
<S O tuo 18.1 J <SO UG 
<50 I U 28 .0 ... 

tmQ!kgJ I (ppm TOC) I {mQ/kgJ (ppm TOC) (mg/kg) I (ppm TOCJ 

<0020 <1.7 ' u <0.019 <12 u 0.0-41 2.0 
<0.020 <1.7 u <0.019 <1.2 u 0.037 2.6 
<0.020 

I 

<1.7 u <0.019 I '" u l.i lJ2l2 
<0.020 <17 u <0,019 <12 u ll ll 

I 
0.02-4 2.0 0.037 2.3 u lli 
<0.020 <1.7 u <0,0 19 '" u 0.780 55.7 
<0.020 <1.7 u <0.019 <1.2 u <0.019 <1.4 u 
0.02-4 12.0 0.037 ... 8.058 577 

(mg/kg) (ppm TOC) (mg/kg) (ppm TOC) (mg/kg) (ppm TOCJ 

0.0-48 4.0 0.069 4.3 !JM ill 
0.057 ... 0.071 ... U2l! 371 
0.022 1.8 0.038 2.3 l.lli 92.88 
0.035 ... 0.057 i J.8 1.000 71.43 
0.082 5.2 0.082 5.1 1.7-40 124 .J 

0.030 2.S 0.040 2.5 

I u 

0.850 IS0.7 
<0.0 20 <17 u 0.023 1.4 0.260 18.6 

<0.020 <1.7 u <0019 <12 0.110 7.86 
<0.020 <1.7 u 0.022 1.4 0.230 16 .-4 
0;54 28.2 0.400 26.2 16.HO 1214 

(mg/kg) 

I 

(ppm TOCJ (mg/kg) (ppm TOC) (mg/kg) (ppm TOC) 

<0.001 <0.08 u <0.001 <0.06 u <0.001 <0.07 u 
<0.001 <0.08 u <0.001 <0.06 u <0.001 <0.07 u 
<0.001 <0.08 u <0.001 <0.06 u <0001 <0.07 u 
<0.005 <0.4 u <0005 <0.3 u <0006 <0.4 u 
<0.001 <0.08 u <0.001 <0.06 u <0001 <007 u 

(m~•I I (ppm TOC) (mg/kg) (ppm TOC) (mg/kg) (ppm TOC) 

<0.020 <17 u <0.019 

I 
'" u <0019 <1.4 u 

<0.020 ... , _7 u <0019 '" u <0.019 c1,4 u 
<0.020 <17 u <0.019 '" u <0019 c1.4 u 
<0020 <17 u <0,019 <1.2 u <0019 <1,4 u 
<0.020 

I 
<17 u <0.019 '" u 0.0-41 2.9 

<0.020 c1_7 u <0.019 <1 .2 u <0.019 <1.4 u 
(m!Pkg) cmgtJ<g J (mg/kg ) 

<0020 u <0.0 19 u <0.0 19 u 
<0020 u <0.019 

I 
u <0.0 19 u 

<0.020 u <0.019 u <0.0 19 u 
<0.020 u <0.019 u <0.0 19 u 
<0.099 u <0.096 I u <0097 u 

(mg/kg) (mg/kQ ) (mg/kg } 

<0.020 UG <0.0 19 UG <0.019 UG 
<0.200 u <0.190 u <0.190 u 

(mpllfg) (ppm TOC) (mpllfg) (ppm TOC} (mpllfg) (ppm TOC) I 
<0.020 <1.7 u <0.019 ct .2 u 0.210 1M 

I 
<0.020 <1.7 u <0.019 <1.2 u <0.019 <1 .4 u 
<0.001 <008 u <0.001 <0.06 u <0.001 <007 u 
<0.020 <1.7 u <0.019 <12 u <0.019 <1.4 u 

(mglkp) 

1 ~ 
(mg/kg) I (mglkg) 

<0.001 <0.001 i u <0001 u 
<0.001 <0.001 u <0001 u 
<0001 <0.001 u c0.001 u 
<0.002 <0.002 u <0002 u 

(m~OI ! (ppm TOC) (mglkQ) (ppmTOC) (mfJ!k-Q) (ppm TOC) 

·O .... I <0.5 u <0.006 <0.4 u <0.011 <0.79 y 

<0.001 <008 u <0.001 <0.06 u <0001 <007 u 
<0.001 

I 
<008 u <0.001 <0.06 u <0.001 <007 u 

<0.002 c0.2 u <0.002 <0 1 u <0002 c0,1 u 
<0.001 <0.08 u <0.001 <0.06 u <0.001 <007 u 
<0.001 <0.083 

I ~ 
<0.001 <0.063 u <0.009 <0.614 y 

<0.001 co.oa <0,001 <006 u <0001 <007 u 
<0.020 

I 
<1.7 <0.020 <13 u <0.020 <1.4 u 

<0.020 <1.7 <0,020 I <1.3 u <0.020 <14 u 
<0,020 <1.7 "iO.O;ro -;1_:! " "i0.020 <14 u 
<0.020 <17 I ~ c0.020 

I 
<1.3 u 0.058 

I 
4.1 

<0.020 <1.7 <0.020 <1.3 u <0.076 <54 y 

<0.039 I <3.3 

I ~ 
<0.039 <24 u <0.039 <2.8 u 

<0.020 <1.7 <0.020 <1.3 • U <0020 <14 u 
<3.3 <0.039 <2.4 I u 0.058 4.1 



 
 

Table 3·2 Summary of PSDDA Investigation Chemical Concentrations 

Par1m.t • r SMS """' PsooA-~i1ter1a 

sos MCUL 

Conventlon•f• 

Toi.al Soids (%) "' "' Total Volatile Solids(%) "' "' TotatOtga,,i:: Cart>on (%) "' 
., 

Ammonia fmglkg) "' "' Total Sulfide$ l~/knl "' 
., 

M• t.afs (m(llkg) (m(llkg) 

Ant.many ., 
"' "'""" 57 93 

Cedmlum 5.1 6.7 
Chromium 250 270 

"°""" 390 390 

''"' 450 530 
Mercury 0.41 0.59 
Niek•I "' "' Silver 6.1 6.1 
Zino 410 950 

Porew•l• r Oro.rnotins ' 
,,,.,,.) ,,,.,,.) 

Monobutyfnn "' "' OibutyfTln ., 
"' TribuMTin oos "' 

Porewat•rOrgano!Jns 1 (,.extracted} (,,.,,.) (,,.,,.) 

MonobutyfTin "' "' Oibuty1Tn "' "' T"" T~ 0.05 "' 
Organo!Jns • (~g) (µp/llg) 

Monobutyf Tin "' "' OibutylTin "' "' TrlbuMTln "' "' LPAH (ppm TOC) (ppm TOC) 

Napl'llhalene 99 170 
Acenaphthylena 66 66 
Acenaphthene " 57 
Fluorene 23 79 
Phena,,threne 100 460 
Antnraeene 220 1200 
2-Melhy!tlaphlhalene ;!§ §! 

TotalLPAH 370 760 
HPAH (ppm TOC) (ppm TOC) 

Fluoranthene 160 1200 
Pyrene 1000 1400 
BenzO(a)anthracene 110 270 
Chrysene 110 460 
Oe~olluoninthene~ 230 '"' Benzo(a)pyrene 99 210 
lndeno(1,2.3-ed)pyrene " 88 
Oibe,,zo(e,h )anlhr&eene 12 33 
Benzo(g,h,l)perylene ;u l§ 

Total HPAH 960 5300 
Chlorinated Hydroc•rbons (ppm TOCJ (ppm TOCJ 

1.3·Di::hlof'Obenzene "' "' 1,4-Dichbroberu:ene 31 9 
1,2·0iehlorobenzene 2.3 2.3 
1.2,4-Trichlombenzene 0 .81 1.8 
Hexaehlorobenzene 0 .36 23 

Phlh•late• (ppm TOC) (ppm TOC) 
°""l!thylrhtt>atat~ " " Olethyiphthalate 61 110 
~n.OUtylphlhalate 220 1700 
81Jfy1 benzyt ptithall!lte 4.9 " 81s(2~thyllexy!)phltlt:late 47 78 
Dkl-oc:M ohlhalate S6 •500 

Ph•nol• (mplkg) (mg/kg ) 

Phenol 042 1 
2-MethylpheMI 0063 0.063 
-4-Methyfphenol 067 0.67 
2,-4-0imetn.,..,nenol 0.029 0.029 
PentachloroMenol 0.36 0.69 

M/ae•ll.tneoua Edr•ctlblH (m{llkg) (mQ!kg) 

Benzyiak:ohol 0.057 0.073 
Benzoieacld 0.85 0.65 

Ml• C•ff•n • ou• E:irtncf.lblH (ppm TOC) (ppm TOC) 
o~~otv111 ... " " Heuehloroelhane "' 

., 
Hex.echlorobvtedle,,e 39 6.2 
N-N1tro··"''-~ nut•mine 11 11 

Vola tlle Organics (mfl/Jl.g) (mg/J<g} 

Trichloroethene "' "' Tenchlorelhene "' "' Ethyt>enzel'll "' 
., 

Total x"""-nes "' 
., 

PHtkldH (ppm TOCJ (ppm TOCJ 
DOT 

"' "' Aldrin "' "' 11ohs-ehlordane ., 
"' dieldrin 

"' "' heptachlor ., 
"' e1phll·BHC ., 
"' gamma·BHC (Lin4ane) "' "' AIQclor 1016 "' "' Arocl0r1242 

"' 
., 

AroelOI' 1248 "' "' Aroclor1254 "' "' Aroelor 1260 ., ., 
Amc:lor 1221 "' 

., 
Amc:lor1232 "' "' TotalPCBs ••• 12 85 

NotH: 
Bold velues al or above laboratotydetection llmi1 
Underlined values exceed the SOS value In SMS or lie SL value of PSDOA 
OoubM under1'ned values exceed !he CSL 
Cata h .. been velidated accOfding to QA-2 P"Otoc:ob. 

SL BT 

"' "' "' "' 
"' "' ., 

"' "' 
., 

(m~g) (m(llkg) 

1S<l ., 
" 507.1 
5.1 11.3 ., 267 
390 1.027 
450 975 
0.41 ,. 
'40 370 
61 61 
'10 2 783 ,,,.,,.) ,,,.,,.) ., ., 
"' "' 0.15 0 .15 ,,,.,,.) !Wll 

"' "' "' "' 0,, 0.15 

(µglkg) (Wfl<g) ., 
"' ., "' ., "' 

(m~g) (mg/kg} 

2.1 ., 
0.56 ., 
0.S "' 0.54 ., 
15 ., 

0.96 ., 
12.i! ., 
" "' (mgllfg) (mg/kg) 

u 4.6 

" 11.9!1 
1.3 ., 
1.4 ., 
" "' 1.6 ., 
0.6 "' 0.23 "' !!&Z "' 12 "' 

(mg/kg) (mg/kg) 

0.17 "' 0.11 "' 0.03.S "' 0.031 "' 0.022 0.168 

(mg/kg) (mg/kg) 

" "' 1.2 ., 
5.1 "' 0.97 ., 
8.3 ., 
6.2 ., 

(mglkg) (mg/kg) 

0.42 "' 0.063 "' 0.61 "' 0.029 "' 0.4 0.504 

(mOIJ<g) (mg/kg) 

0.057 "' 0.55 ., 
(mg/kg) (m~g) 

0.S4 "' 1.• ., 
0.029 "' 0.028 ., 

(mfl/Jl.g) (mg/kg) 

0.16 "' 0057 "' 0.01 "' 0.0-4 "' 
(mQikg) (mfl/Jl.g) 

0.0069 0.05 
O.Q1 "' 0.01 0.037 
0.01 ., 
0.01 ., 
"' 10·· 

0.01 ., 
"' "' 
"' 

., 
"' "' ., "' "' "' ., 

"' ., 
"' 0.13 38"" 

' Butk • rid porewato( TOT_,.. orJslloely repo11uu iu TCT-i:hk.KJ!Je (111 ppb) aiia convenea t0 reT (In ppo) 0y 
multiplylngby089. 

ML 

"' "' 
"' 
"' ., 

(m(llkg) 

200 
700 
14 ., 

1.300 
1.200 
2.3 
370 .. 

3800 ,,,.,,.) 
"' ., 
"' ,,,.,,.) 
"' ., 
"' 

(i/¢<g) 

"' "' 
"' (m(llkg) 

2.• 
1.3 
2 

3.6 
21 
13 

l.!l 
29 

(mgll<.g) 

30 
16 
5.1 
21 
9.9 

" ... 
1.9 
u 
69 

(mg/kg) ., 
0.12 
0 .11 

0 .064 
0 23 

(mg/kg} 

"' 
"' ., 
"' ., ., 

(mg/kg) 

1.2 
0.077 

3.6 
0.21 
0 .69 

(fn9/kg) 

0.87 
0 .76 

(mg/kg) 

'-' 
14 

0.21 
013 

(m{l/kg) 

1.6 
021 
0.05 
016 

(m~g) 

0.069 

"' ., 
"' 
"' ., ., ., 
nv ., ., 
"' 
"' ., 
31 

• Thue non-detected ve1ues ara above lhe SOS crterla when cubon normaliz111d. Please refer to values in Ta~ '·1 
for comperiSon• of dry weight concenwtlons t:> AET values 

•• Thie value Is normalized to 101.11 organic: cart>on. and Is exP"9ssed In mofkg (TOC noonallzed). 
··· Total PCBs era cai::ulated by summing detect&d concenltations of Aroclors 
nv • No vak.Je currentty eatabhhed under PSOOA. 
NA • Nol analyzed 
U •Undetected 
Y •Raised reporting limll:due IO background interfel1'nce 
J a- Est1matedconcen1tation 
UG • Ul'ldetected. rePOrtlng lmlt may be biased Nlw 
UJ • UnOetec:ted. reporting llmlt i$ estimated, direction of bias ls not determined 

HC-2-S2 HC-3-S1 HC~-S1 

- L .• I au .. ,,, 1.4 2.2 
0.081 0.25 0.57 
0.86 0.45 ... 
1.S <1 10 u 9.90 

(m~g) (mQl'kg) 

I 
(mg/kg) 

<10 u <6 u <7 u 
<10 u 14 . 
<06 u 0.3 

I 
0.3 

" 34.6 J 35.1 J 
10.4 79.1 33.1 
<6 u 39 12 

<0.05 u <0.05 
' 

u 0.0!1 
17 55 " <09 u <04 u •O • u 

" "' 53.9 ,,,.,,., ,,,.,,.) ,,,.,,.) 
NA NIA <0045 UG 
NA NIA <0045 UG 
NA NIA <0022 UG 

(,,.,,./ ,,,.,,.) ' ,,,.,,., 
NA NIA <0045 UG 
NA NIA <0.045 UG 
NA NIA <0022 UG 

(µoilcg) 

I 
(µ(111<.g) (µplkg) 

<5.1 u <5.3 u <5.2 u 
<51 I u 14.2 I J <5.2 I UG 
<5.1 u 55.2 10.7 

(mg/kg) 
(ppm TOC) I (m~g) 

I 
(ppm TOCJ (mg/kg) (ppm TOCJ I 

<0020 <2' u <0.020 <80 i u <0020 <35 l u 
<0.020 <2' u <0.020 <8.0 

I 

u <0.020 <3 . .S I u 
<0.020 -".l: u <0.020 I <80 u <0.020 <3.5 1 u 
<0.020 

~ , 
u <0.020 <8.0 u <0.020 <3.5 u 

<0.020 u 0.120 

I 
411.0 0.040 7.0 

<0.020 <25 u 0.033 13 <0.020 <3.5 u 
<0,020 <25 u <0.020 <80 u <0.020 <3 . .5 u 
<0.020 <25 u 0.153 101 0.040 " (mg/kg) (ppm TOC/ I (mgll<g) (ppm TOC} (m;.ll<g) (ppm TOCJ 

<0.020 <25 u 0.540 216 0.094 18 
<0.020 <2' u 0.390 156 0.019 " <0.020 <2' u 0.069 " 0.042 7.4 
<0.020 <2' u 0.190 711.0 0.054 ... 
'<0.020 <2' v 0.240 96.0 o.on ,. 
<0020 <25 u 0.0113 33 0.0311 6.7 
<0020 <2' u 0.035 " <0.020 <35 u 
<0.020 -".l: u <0.020 <80 u <0.020 <3.5 u 
<0.020 <25 u 0.029 12 <0.020 <3.5 u 
<0.020 <2' u 1.516 "' 0.3114 " (mtpg) (ppm TOCJ (mg/kg) l 

(ppmTOC) I (mgl'kg) (ppm TOC) 
<0.001 <1 .2 u <0.001 '" u <0.001 <0.2 u 
<0.001 <1.2 u <0.001 <0.4 u <0.001 <02 u 
<0.001 <1.2 u <0.001 <O• u <0001 <02 u 
<0.005 ill.: u <0004 <2 u <0004 <07 u 
<0,001 <1 u <0.001 <0 4 u <0001 <02 u 
(mg/kg) I (ppm TOC) I (mg/kg) (ppm TOC) i (mg.ilig) (ppm TOC) 

:::~ I 
<2' u <0.020 <80 u <0020 <35 ! U 
<25 

I 
u <0.020 I <80 

I 
u <0020 <35 u 

<0.020 <2' u <0.020 I <80 u <0.020 

I 
<35 u 

<0.020 -".l: u <0.020 <80 u <0.020 <3·5 u 
<0.020 <25 u 0.053 21 I 0.033 5.S 
<0.020 <2' u <0.020 <8.0 u <0020 <3.5 u 

(mg/kg) (m{llkg) 

I 
(mg/kg ) 

<0.020 u <0020 u <0.020 u 
<0,020 u <0020 u <0.020 u 
<0.020 u <0020 u <0.020 u 
<0.020 u <0020 u <0020 u 
<0.099 u <0098 u <0.098 u 

(mg/kg) (mg/lfg) (mQikg) I 
<0.020 u <0.020 UG <0020 I UUG <0.200 u <0.200 u <0.200 

<m.,.•> I (ppm TOCJ 

I (m.,.., I (ppm TOC} (m¢<g) (ppm TOCJ I 
<0 020 

I 
= u .. 0 .020 ''° v '<0.020 <3' I ~ <0.020 <25 I u <0.020 <aO u <0020 <3' 

<0.001 = u <0.001 <O• u <0.001 <0.2 
<0.020 ,,,. u <0.020 <80 u <0.020 <35 u 

(mg/kg) (mg/11.g) (mQlkg) 

<0.001 u <0.001 u <0.001 u 
<0.001 u <0.001 u <0001 u 
<0.001 u <0.001 u <0001 u 
0.002 <0.002 u <0002 u 

(mg/kg) (ppm TOC) (mgtkgJ (ppm TOCJ (m~g) (ppm TOC) 
<0.006 <1.-4 u <0.006 <24 u <0.001 <1.2 y 
<0.001 <1.2 u <0.001 <04 u <0.001 <02 u 
<0.001 <1.2 u <0.001 <0.4 u <0.001 <0.2 u 
<0.002 <2.5 u <0.002 <Oa u <0.002 <0.-4 u 
<0.001 <1.2 u <0.001 <04 u <0.001 <02 u 
<0.001 <1.2 u 0.012 ... <0.001 <0.175 u 
<0.001 <1.2 u <0.001 <0 4 u <0.001 <0.2 u 
<O.OZO <25 u <0.020 <80 u <0.020 <3.5 u 
<0.020 <25 u <0.020 <80 u <0020 <35 u 
~0.020 

I 

<25 w <0.C:?O I <:80 L' <OQ2('1 <1' u 
<0.020 <25 u <0.020 <80 u <0.020 <3.5 u 
<0.020 <2' u <0.020 

I 
<80 u O.Q28 ... 

<0.040 «9 u <0.040 <16.0 u <0.039 <6.8 u 
<0.020 ! <25 u <0.Q20 <8.0 u <0.020 <35 u 
<0.0-40 <49" u <0.0-40 <16 0' u 0.026 ... 

l'ag1l0fl 
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