
CENWS-OD-TS-DMMO 
    
MEMORANDUM FOR:  RECORD       December 18, 2008 
 
SUBJECT:  ADDENDUM TO  DETERMINATION ON THE SUITABILITY OF PROPOSED MAINTENANCE 
DREDGED MATERIAL FROM  PORT OF TACOMA WASHINGTON UNITED TERMINAL PROJECT WHARF 
MAINTENANCE DREDGING, AND CUTBACK CONSTRUCTION DREDGING (NWS-2008- 01340-WRD) IN 
COMMENCEMENT BAY, WASHINGTON EVALUATED UNDER SECTION 404 OF THE CLEAN WATER ACT FOR 
AN APPROPRIATE BENEFICIAL USE. 
 
 
1.  This suitability determination addendum supplements the 3 October 2008 High Spot area suitability 

determination (http://www.nws.usace.army.mil/PublicMenu/documents/DMMO/POT-WUT-HS-SDM-09.pdf), and the 25 November 2008 
suitability determination (http://www.nws.usace.army.mil/PublicMenu/documents/DMMO/POT-WUT-SDM-
09.pdf). These suitability determinations collectively evaluated the suitability of the total proposed dredging 
volume of 234,000 cy for unconfined-open-water disposal. cy (see Table 1).   

 
Table 1. Washington United Terminal Project dredging characterization SAP Breakdown. 
 

Dredging Subarea DMMU ID (characterized depth) Core Station ID (WUT) Volume (cy) 
Wharf High Spot  WUT-5 (-44.6 to -53 ft MLLW) 05-01, 05-02 5,600 (3 October 2008 SDM) 
Wharf subarea WUT-4  (-47.5 to -53 ft MLLW) 04-01, 04-02, 04-03, 04-04 28,400 
Cutback area WUT-01  (+20 to +16 ft MLLW) 

WUT-02  (+16 to +8 ft MLLW) 
WUT-03  (+8 to 0 ft MLLW): Native 

 
Native: (0 ft to -53 ft MLLW) 

BH1, BH2, BH3 
BH1, BH2, BH3 
BH1, BH2, BH3 

 
Uncharacterized 

12,300 
24,700 
24,700 

61,700 (characterized footprint) 
138,300 (uncharacterized) 

Total Project : 5 DMMUs 
4 DMMUs 

9 Core Stations 
7 Core Stations 

95,700 cy (characterized Volume) 
228,400 cy (Total volume this SDM) 
234,000 cy (Total Project Volume) 

Table 2.  Project Details 

SAP received May 30, 2008 
SAP approved June 25, 2008 
Sampling dates:   Wharf Area (includes High Spot Area) (vibracorer) 
                                Bank Cutback area (Truck mounted Drill Rig with 3-foot-long split-spoon sampler) 

July 29, 2008 
August 21, 2008 

Final data characterization  report for High Spot Subarea submitted 
Final data characterization  report for  Wharf and Bank Cutback subareas 

September 29, 2008 
November 11, 2008 

Recency Determination:  
 Bank Cutback subarea (top 4 feet: +20 to +16 ft MLLW):  Moderate (5 years) 
  Wharf (includes High Spot), Bank Cutback (+16 to 0 ft MLLW: Low-Moderate Concern (6 years)             

 
Aug 2013 
July- Aug  2014 

DAIS reference number:  High Spot Wharf subarea: 
                                         Wharf and Bank Cutback subarea:                                    

WUTHS--1-A-F-259 
PTWUT-1-A-F-263 

 
2. The purpose of this addendum to the 25 November suitability determination is to re-evaluate the data 

collected from the previous full characterization effort within the Wharf area (excluding the 
5,600 cy from the Wharf high-spot maintenance area) and Bank Cutback area relative to the 
SMS program Sediment Quality Standards (SQS) Guidelines. The Port of Tacoma has 
expressed their interest in using as much of the material from this dredging project as 
possible for Beneficial Uses.   
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3. Chemical Analysis and Comparison with SMS Sediment Quality Standards (SQS) 
Guidelines. A summary of chemical analysis results for all COC except dioxins/furans is 
provided in Table 3, and demonstrates that for the 4 DMMUs analyzed, there were no 
detected or undetected chemicals exceeding either DMMP-Marine guidelines or SMS SQS 
guidelines. Dioxin/furan concentrations within the proposed dredging areas are evaluated 
below relative to the DMMP interim dioxin framework . ,It should be noted that the DMMP’s 
approach to determining suitability of dredged material containing dioxin is currently under  
review and expected to be revised as of the 2009 Sediment Management Annual Review 
Meeting (SMARM).  

 
4. Dioxin Testing Results Summary.  Table 4 provides the results of dioxin/furan testing results for 

the four DMMUs. Concentrations within the Bank Cutback Material ranged from  a high of 
2.96 pptr-TEQ in  the surface DMMU C1 and decreasing with depth to the lowest at 0.856 
pptr-TEQ (U = ½ detection limit) in DMMU C3.  The dioxin/furan concentrations in the Wharf 
dredging area were quantitated at 2.64 pptr-TEQ (U = ½ detection limit).  

 
5. Beneficial Use Evaluation. Under the DMMP’s interim dioxin framework , evaluation of 

dredged material for beneficial use requires comparison to existing reference site data. 
Based on the limited data available for reference areas (Table 5)  the reference area 
average dioxin concentration is 1.17 pptr-TEQ, which is  the threshold for BU suitability,. 
Using this approach, any DMMU with a dioxin TEQ concentration at or below 1.17 would be 
suitable for BU, and any DMMU with a dioxin concentration exceeding 1.17 would not be 
suitable for BU.The untested native sediments underlying the three bank cutback DMMUs, 
are deemed suitable for beneficial uses, and Figure 1, illustrates the decreasing 
concentrations of dioxin with depth in the bank cutback prism, which overly the Native 
sediments.  

 

Figure 1. Bank Cutback Dioxin Concentrations
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6. Dioxin Interim Interpretative Framework for Open-Water-Disposal at DMMP Non-
Dispersive Sites.  The DMMP agencies are currently using an interim framework for 
interpreting dioxin data for open-water disposal pending the development of a programmatic 
regulatory framework, expected sometime in 2009 
(http://www.nws.usace.army.mil/PublicMenu/Menu.cfm?sitename=DMMO&pagename=Dioxin_Guidelines).  For open-
water consideration, the interim framework involves a projectspecific comparison of 
dioxin/furan concentrations in project dredged material to the disposal site background 
outside the disposal site. The guidelines applicable to the Commencement Bay non-
dispersive disposal site specify the following: 

 Comparison of dioxin in test sediments to disposal-site background 
 Background is defined using disposal site specific monitoring data, which defined an 

offsite maximum concentration of 5.2 pptr-TEQ, and an offsite average concentration 
of 2.4 pptr-TEQ 

 Dioxin concentrations in any given DMMU may not exceed the site maximum (5.2 
pptr-TEQ) 

 Average dioxin concentrations (weighted to the volume of each DMMU cannot 
exceed the mean site concentration (2.4 pptr-TEQ) 

 
7. As summarized in Table 4 , all four DMMUs were quantitated below the site maximum of 5.2 

pptr-TEQ.  The three DMMUs (C1 and C2 and C4) that were not suitable for BU were further 
evaluated for suitability for unconfined-open-water disposal at the Commencement Bay non-
dispersive site. Table 6 provides the volume weighted averages for these three DMMUs, 
and indicates the volume weighted average concentration for the 65,400 cy represented by 
these DMMUs is 2.31 pptr-TEQ, which is below the off-site average concentration of 2.4 
pptr-TEQ.  

 
8. Suitability for either Beneficial Uses and/or Unconfined-Open Water Disposal. 

Therefore, based on the Dioxin and non-dioxin Chemistry testing results, a total of 163,000 
cy of material represented by DMMU C3 and the underlying native material (see discussion 
in paragraph 5 above) would be suitable for BU. The remaining 65,400 cy of material 
represented by DMMU’s 1 and 2 from the Bank Cutback subarea and DMMU 4 from the 
Wharf area, are suitable for disposal at the Commencement Bay non-dispersive site. 

 
9. Dredging of the Wharf area (DMMU 4) and Bank Cutback area (DMMUs C1 and C2) should 

be accomplished within the same dredging season, because two of these 3 DMMUs exceed 
the site average concentration of 2.4 pptr-TEQ. Therefore, dredging of DMMUs C4 and C1 
must include dredging and disposal of DMMU C2 to insure the volume weighted average is 
below the Commencement Bay offsite average of 2.4 pptr-TEQ (see Table 6). 

 
10. This memorandum affirms the suitability of the sediment proposed for dredging at the Port of 

Tacoma Washington United Terminal Wharf maintenance dredging area and bank cutback 
dredging area for unconfined-open-water disposal at an appropriate DMMP non-dispersive 
disposal site in Commencement Bay. 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 3. DMMP Evaluation of Port of Tacoma Washington United Terminals Project Dredged Material Suitability for Beneficial Use

DMMU ID:                 DMMU-C4 (Wharf)   DMMU-C1 (Bank Cutback)   DMMU-C2 (Bank Cutback)  DMMU-C3 (Bank Cutback)

DMMP SMS mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ
CHEMICAL NAME Units SL BT ML Units SQS CSL DMMP SMS DMMP SMS DMMP SMS DMMP SMS

Antimony 150 200 6.0 UJ 5.0 U 6.0 U 7.0 U

Arsenic mg/kg 57         507.1    700        mg/kg 57       93       6.0 U 5.0 U 6.0 U 7.0

Cadmium mg/kg 5.1        11.3      14          mg/kg 5.1      6.7      0.2                  U 0.2                  U 0.2                  U 0.3                  U

Chromium mg/kg (2)          267       (2)           mg/kg 260     270     12.8                18.8                13.3                16.9                
Copper mg/kg 390       1,027    1,300     mg/kg 390     390     18.2                13.8                13.9                20.4                
Lead mg/kg 450       975       1,200     mg/kg 450     530     4.0                  2.0                  U 2.0                  U 3.0                  U

Mercury mg/kg 0.41      1.5        2.3         mg/kg 0.41    0.59    0.05                U 0.04                U 0.04                U 0.06                U

Nickel mg/kg 140       370       370        mg/kg -- -- 10.0                17.0                11.0                12.0                
Selenium mg/kg (2)          3           (2)           mg/kg -- -- 0.2                  U 5.0                  U 6.0                  U 7.0                  U

Silver mg/kg 6.1        6.1        8.4         mg/kg 6.1      6.1      0.4                  U 0.3                  U 0.3                  U 0.4                  U

Zinc mg/kg 410       2,783    3,800     mg/kg 410     960     29.0                24.0                23.0                30.0                
TBT ion (bulk sediment) ug/kg 3.5                  U 3.7                  U 3.5                  U 4.0                  U

TBT ion (porewater) ug/L 0.15      0.15      ug/L 0.05    0.35    

Naphthalene ug/kg 2,100    2,400     mg/kg-OC 99       170     19.0                2.14         UJ 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Acenaphthylene ug/kg 560       2,000     mg/kg-OC 66       66       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Acenaphthene ug/kg 500        2,000     mg/kg-OC 16       57       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Fluorene ug/kg 540       3,600     mg/kg-OC 23       79       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Phenanthrene ug/kg 1,500    2,100     mg/kg-OC 100     480     19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Anthracene ug/kg 560       13,000   mg/kg-OC 220     1,200  19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

2-Methylnapthalene ug/kg 670       1,900     mg/kg-OC 38       64       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Total LPAH ug/kg 5,200    29,000   mg/kg-OC 370     780     19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Fluoranthene ug/kg 1,700    4,600    30,000   mg/kg-OC 160     1,200  19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Pyrene ug/kg 2,600    11,980  16,000   mg/kg-OC 1,000  1,400  10.0                1.13         J 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Benzo(a)anthracene ug/kg 1,300    5,100     mg/kg-OC 110     270     19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Chrysene ug/kg 1,400    21,000   mg/kg-OC 110     460     19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Total Benzo(b+k)fluoranthenes ug/kg 3,200    9,900     mg/kg/OC 230     450     19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Benzo(a)pyrene ug/kg 1,600    3,600     mg/kg-OC 99       210     19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Indeno(1,2,3-cd)pyrene ug/kg 600       4,400     mg/kg-OC 34       88       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Dibenzo(a,h)anthracene ug/kg 230       1,900     mg/kg-OC 12       33       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Benzo(g,h,I)perylene ug/kg 670       3,200     mg/kg-OC 31 78 19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Total HPAH ug/kg 12,000  69,000   mg/kg-OC 960     5,300  10                   2.26         19                   3.26            U 20                   2.45            U 20                   0.93            U

1,3-Dichlorobenzene ug/kg 170       mg/kg-OC 2.3      2.3      1.2                  0.14         U 0.8                  0.14            U 0.9                  0.11            U 1.0                  0.05            U

1,4-Dichlorobenzene ug/kg 110       120        mg/kg-OC 3.1      9         1.2                  0.14         U 0.8                  0.14            U 0.9                  0.11            U 1.0                  0.05            U

1,2-Dichlorobenzene ug/kg 35         110        mg/kg-OC 2.3      2.3      1.2                  0.14         U 0.8                  0.14            U 0.9                  0.11            U 1.0                  0.05            U

1,2,4-Trichlorobenzene ug/kg 31         64          mg/kg-OC 0.81    1.8      5.8                  0.65         U 4.2                  0.72            U 4.6                  0.56            U 5.8                  0.27            U

Hexachlorobenzne (HCB) ug/kg 22         168       230        mg/kg-OC 0.38    2.3      19.0                2.14         U 0.97                0.17            U 0.98                0.12            U 0.99                0.05            U

Dimethylphthalate ug/kg 71         1,400     mg/kg-OC 53       53       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Diethylphthalate ug/kg 200       1,200     mg/kg-OC 61       110     19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U



Table 3. DMMP Evaluation of Port of Tacoma Washington United Terminals Project Dredged Material Suitability for Beneficial Use

DMMU ID:                 DMMU-C4 (Wharf)   DMMU-C1 (Bank Cutback)   DMMU-C2 (Bank Cutback)  DMMU-C3 (Bank Cutback)

DMMP SMS mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ
CHEMICAL NAME Units SL BT ML Units SQS CSL DMMP SMS DMMP SMS DMMP SMS DMMP SMS

Di-n-butylphthalate ug/kg 1,400    5,100     mg/kg-OC 220     1,700  19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Butylbenzylphthalate ug/kg 63         970        mg/kg-OC 4.9      64       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Bis(2-ethylhexyl)phthalate ug/kg 1,300    8,300     mg/kg-OC 47       78       11.0                2.48         J 15.0                5.15            J 12.0                2.94            J 20.0                0.93            U

Di-n-octylphthalate ug/kg 6,200    6,200     mg/kg-OC 58       4,500  19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Phenol ug/kg 420       1,200     ug/kg 420     1,200  19.0                U 19.0                U 20.0                U 20.0                U

2-Methylphenol ug/kg 63         77          ug/kg 63       63       19.0                U 19.0                U 20.0                U 20.0                U

4-Methylphenol ug/kg 670       3,600     ug/kg 670     670     19.0                U 19.0                U 20.0                U 20.0                U

2,4-Dimethylphenol ug/kg 29         210        ug/kg 29       29       19.0                UJ 19.0                U 20.0                U 20.0                U

Pentachlorophenol ug/kg 400       690        ug/kg 360     690     97.0                U 97.0                U 98.0                U 99.0                U

Benzyl alcohol ug/kg 57         87          ug/kg 57       73       19.0                UJ 19.0                U 20.0                U 20.0                U

Benzoic acid ug/kg 650       760        ug/kg 650     650     190.0              U 190.0              U 200.0              U 200.0              U

Dibenzofuran ug/kg 540       1,700     mg/kg-OC 15       58       19.0                2.14         U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Hexachloroethane ug/kg 600       1,600     mg/kg-OC 19.0                U 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Hexachlorobutadiene ug/kg 29         270        mg/kg-OC 3.9      6.2      19.0                2.14         UJ 0.97                0.17            U 0.98                0.12            U 0.99                0.05            U

N-Nitrosodiphenylamine ug/kg 280       130        mg/kg-OC 11       11       19.0                2.14         UJ 19.0                3.26            U 20.0                2.45            U 20.0                0.93            U

Trichloroethene ug/kg 160       1,600     ug/kg -- -- 1.2                  U 0.8                  U 0.9                  U 1.0                  U

Tetrachloroethene ug/kg 57         210        ug/kg -- -- 1.2                  U 0.8                  U 0.9                  U 1.0                  U

Ethylbenzene ug/kg 10         50          ug/kg -- -- 1.2                  U 0.8                  U 0.9                  U 1.0                  U

Total Zylene (sum of o-,m-,p-) ug/kg 40         160        ug/kg -- -- 1.2                  U 0.8                  U 0.9                  U 1.0                  U

4,4'-DDE ug/kg 2.0                  U 1.90                U 2.0                  U 2.0                  U

4,4'-DDD ug/kg 2.0                  U 1.90                U 2.0                  U 2.0                  U

4,4'-DDT ug/kg 2.0                  UJ 1.90                U 2.0                  U 2.0                  U

Total DDT (sum of 4,4'-DDD, 4,4'-D ug/kg 6.9        50 69          -- -- 2.0                  U 1.90                U 2.0                  U 2.0                  U

Aldrin ug/kg 10          -- -- 1.0                  U 0.97                U 0.98                U 0.99                U

Chlordane ug/kg 10         37 -- -- 1.0                  U 0.97                U 0.98                U 0.99                U

Dieldrin ug/kg 10         -- -- 2.0                  U 1.90                U 2.00                UJ 2.00                UJ

Heptachlor ug/kg 10         -- -- 1.0                  U 0.97                U 0.98                UJ 0.99                UJ

Alpha-BHC ug/kg  10 -- --
Gamma-BHC (Lindane) ug/kg 10         -- -- 1.00                U 0.97                U 0.98                U 0.99                U

Aroclor 1016 ug/kg 9.9                  U 9.7                  U 9.7                  U 9.9                  U

Aroclor 1221 ug/kg 9.9                  U 9.7                  U 9.7                  U 9.9                  U

Aroclor 1232 ug/kg 9.9                  U 9.7                  U 9.7                  U 9.9                  U

Aroclor 1242 ug/kg 9.9                  U 9.7                  U 9.7                  U 9.9                  U

Aroclor 1248 ug/kg 9.9                  U 9.7                  U 9.7                  U 9.9                  U

Aroclor 1254 ug/kg 9.9                  U 9.7                  U 9.7                  U 9.9                  U

Aroclor 1260 ug/kg 9.9                  U 9.7                  U 9.7                  U 9.9                  U
Total PCBs ug/kg 130       38*** 3,100.0  mg/kg-OC 12       65       9.9                  1.12         U 9.7                  1.67            U 9.7                  1.19            U 9.9                  0.46            U

PCDD/F (TEQ:  U = 1/2 df)* ng/kg 2.638              2.959              1.616              0.856              



Table 3. DMMP Evaluation of Port of Tacoma Washington United Terminals Project Dredged Material Suitability for Beneficial Use

DMMU ID:                 DMMU-C4 (Wharf)   DMMU-C1 (Bank Cutback)   DMMU-C2 (Bank Cutback)  DMMU-C3 (Bank Cutback)

DMMP SMS mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ mg/kg-dry wgt mg/kg-OC VQ
CHEMICAL NAME Units SL BT ML Units SQS CSL DMMP SMS DMMP SMS DMMP SMS DMMP SMS

 Total Solids % 78.6                92.6                83.4                72.0                
 Total Volatile Solids % 1.99                1.1                  1.5                  2.4                  
 Total Organic Carbon % 0.44                0.29                0.41                1.08                
 Total Ammonia mg/kg 0.12                j 0.8                  9.3                  21.4                
 Total Sulfides mg/kg 2.18                j 1.1                  u 5.7                  2.4                  

 Gravel % 1.40                31.10              1.60                2.10                
 Sand % 83.3                50.2                57.6                47.2                
 Silt % 10.3                13.8                33.3                36.3                
 Clay % 5.1                  4.9                  7.5                  14.4                
 Fines (percent silt + clay) % 15.4                18.7                40.8                50.7                

 Bioassay Determination: (P/F) NR NR NR NR

 BTs exceeded: no no no no
 Bioaccumulation conducted: no no no no
 ML Rule exceeded: no no no no

 PSDDA Determination (BU): Unsuitable BU Unsuitable BU Unsuitable BU Suitable BU
PSDDA Determination (UCOWD) Suitable UCOWD Suitable UCOWD Suitable UCOWD Suitable UCOWD
 DMMU Volume: cy 28,400             12,300             24,700             24,700             
 Rank LM M LM LM

 DMMU ID:                 DMMU-C4 (Wharf)   DMMU-C1 (Bank Cutback)   DMMU-C2 (Bank Cutback)  DMMU-C3 (Bank Cutback)

Legend:  
 SL = Screening Level exceedance VQ = Validation Qualifier
 BT = Bioaccumulation Trigger exceedance UCOWD = Unconfined open-water disposal 
P = Suitable for UCOWD u = undetected at the reported concentration
F(B) = Unsuitable for BU j = Estimated Concentration (< reporting limit)

NR = Not required



Table 4.  Washington United Terminal Project dioxin/furan testing results summary

WHO (05) WUT-HS-95-CS (High Spot) WUT-01-CS (Cutback) WUT-02-CS (Cutback) WUT-03-CS (Cutback) WUT-04-CS (Wharf)
DMMU-C5 DMMU-C1 DMMU-C2 DMMU-C3 DMMU-C4

Analyte TEF ng/kg-dw LQ TEQ ng/kg-dw LQ TEQ ng/kg-dw LQ TEQ ng/kg-dw LQ TEQ ng/kg-dw LQ TEQ
2,3,7,8-TCDD 1 0.181 U 0.0905 0.3 U 0.15 0.208 U 0.104 0.252 U 0.126 0.153 U 0.0765
1,2,3,7,8-PeCDD 1 0.27 U 0.135 0.688 J 0.688 0.375 J 0.375 0.964 U 0.482 0.33 J 0.33
1,2,3,4,7,8-HxCDD 0.1 0.232 U 0.0116 0.739 J 0.0739 0.182 U 0.0091 0.517 U 0.02585 0.466 J 0.0466
1,2,3,6,7,8-HxCDD 0.1 0.501 U 0.02505 2.87 0.287 1.33 J 0.133 0.566 U 0.0283 2.35 J 0.235
1,2,3,7,8,9-HxCDD 0.1 0.255 0.0255 1.59 J 0.159 0.666 J 0.0666 0.618 U 0.0309 1.06 J 0.106
1,2,3,4,6,7,8-HpCDD 0.01 11.4 0.114 62 0.62 27.1 0.271 0.348 U 0.00174 46.5 0.465
OCDD 0.0003 124 0.0372 724 0.2172 308 0.0924 1.74 J 0.000522 505 0.1515
2,3,4,7,8-PeCDF 0.3 0.244 U 0.0366 0.881 J 0.2643 0.619 J 0.1857 0.671 U 0.10065 1.06 J 0.318
2.3.7.8-TCDF 0.1 0.177 0.0177 0.245 J 0.0245 0.589 0.0589 0.189 U 0.00945 0.773 0.0773
1,2,3,4,7,8-HxCDF 0.1 0.742 0.0742 1.51 J 0.151 0.94 J 0.094 0.179 U 0.00895 4.25 0.425
1,2,3,6,7,8-HxCDF 0.1 0.244 U 0.0122 0.489 J 0.0489 0.459 J 0.0459 0.163 U 0.00815 1.2 J 0.12
2,3,4,6,7,8-HxCDF 0.1 0.244 U 0.0122 0.81 J 0.081 0.487 J 0.0487 0.187 U 0.00935 0.701 J 0.0701
1,2,3,7,8,9-HxCDF 0.1 0.244 U 0.0122 0.646 J 0.0646 0.384 J 0.0384 0.241 U 0.01205 0.627 J 0.0627
1,2,3,7,8-PeCDF 0.03 0.251 0.00753 0.404 J 0.01212 0.343 J 0.01029 0.671 U 0.010065 1.6 J 0.048
1,2,3,4,6,7,8-HpCDF 0.01 1.85 0.0185 9.83 0.0983 6.93 0.0693 0.152 U 0.00076 8.55 0.0855
1,2,3,4,7,8,9-HpCDF 0.01 0.158 U 0.00079 1.04 J 0.0104 0.609 J 0.00609 0.188 U 0.00094 1.22 J 0.0122
OCDF 0.0003 6.08 0.001824 28.3 0.00849 24.1 0.00723 0.805 U 0.00012075 27.3 0.00819
Total TEQ: (U = 1/2) 0.633 2.959 1.616 0.856 2.638
Total TEQ: (U = 0) 0.296 2.809 1.503 0.001 2.561
Total TOC, %: 0.571 0.291 0.408 1.08 0.443

LQ = Laboratory Qualifier
 U = undetected at the reported concentration
 J = Estimated Concentration (< reporting limit)
 Wharf High Spot (3 October 08 SDM)
 Wharf + Bank Cutback



        Table 5.  Existing Dioxin Reference  Area Data (2008)

Dioxin/Furan TEQ pg/g
Station Number CR02 CR23 MSMP‐43 CR23W CR24 Samish Reference Average
Collection Date 07/13/2007 LQ TEQ 07/13/2007 LQ TEQ 07/13/2007 LQ TEQ 07/10/2006 LQ TEQ 07/10/2006 LQ TEQ ng/kg‐dw LQ TEQ
2,3,7,8‐TCDD 1 0.0499 KJU 0.02495 0.0503 U 0.02515 0.0512 U 0.0256 0.07 KJ 0.07 0.077 KJ 0.077 0.23 j 0.23
1,2,3,7,8‐PECDD 1 0.533 J 0.533 0.227 J 0.227 0.131 U 0.0655 0.124 U 0.062 0.193 J 0.193 0.76 j 0.76
1,2,3,4,7,8‐HXCDD 0.1 0.749 J 0.0749 0.32 J 0.032 0.192 U 0.0096 0.181 U 0.00905 0.185 U 0.00925 0.61 i 0.061
1,2,3,6,7,8‐HXCDD 0.1 2.89 J 0.289 0.977 J 0.0977 0.308 J 0.0308 0.582 J 0.0582 0.902 J 0.0902 3.7 j 0.37
1,2,3,7,8,9‐HXCDD 0.1 2.32 J 0.232 0.171 KJU 0.00855 0.294 J 0.0294 0.406 J 0.0406 0.683 J 0.0683 2.2 j 0.22
1,2,3,4,6,7,8‐HPCDD 0.01 43.9 0.439 13.3 0.133 3.95 J 0.0395 7.75 0.0775 12.8 0.128 25 0.25
OCDD 0.0003 320 0.096 96.1 0.02883 26.6 0.00798 49.7 0.01491 89.4 0.02682 150 0.045
2,3,7,8‐TCDF 0.1 0.859 J 0.0859 0.0503 KJU 0.002515 0.0505 KJU 0.002525 0.166 BJ 0.0166 0.25 BJ 0.025 0.81 j 0.081
1,2,3,7,8‐PECDF 0.03 0.416 J 0.01248 0.0956 KJU 0.001434 0.0959 U 0.0014385 0.105 J 0.00315 0.146 J 0.00438 0.39 j 0.0117
2,3,4,7,8‐PECDF 0.3 0.612 J 0.1836 0.22 J 0.066 0.0969 KJU 0.014535 0.175 J 0.0525 0.214 J 0.0642 0.63 j 0.189
1,2,3,4,7,8‐HXCDF 0.1 1.26 J 0.126 0.455 J 0.0455 0.182 J 0.0182 0.246 J 0.0246 0.324 J 0.0324 0.55 j 0.055
1,2,3,6,7,8‐HXCDF 0.1 0.453 J 0.0453 0.169 J 0.0169 0.121 U 0.00605 0.126 J 0.0126 0.162 J 0.0162 0.41 j 0.041
1,2,3,7,8,9‐HXCDF 0.1 0.0927 U 0.004635 0.0936 U 0.00468 0.0938 U 0.00469 0.0887 U 0.004435 0.0905 U 0.004525 0.53 j 0.053
2,3,4,6,7,8‐HXCDF 0.1 0.457 J 0.0457 0.18 J 0.018 0.121 U 0.00605 0.129 J 0.0129 0.148 J 0.0148 0.18 i 0.018
1,2,3,4,6,7,8‐HPCDF 0.01 8.56 0.0856 3.15 J 0.0315 1.09 J 0.0109 1.78 J 0.0178 2.69 J 0.0269 4.8 j 0.048
1,2,3,4,7,8,9‐HPCDF 0.01 0.566 J 0.00566 0.215 J 0.00215 0.09 J 0.0009 0.107 J 0.00107 0.139 J 0.00139 0.32 i 0.0032
OCDF 0.0003 20 0.006 7.64 J 0.002292 2.29 J 0.000687 3.46 J 0.001038 5.66 J 0.001698 10 B 0.003
TEQ (U = 1/2 DL) 2.29 0.74 0.27 0.48 0.78 2.44 1.17
TEQ (U = 0) 2.29 0.70 0.14 0.33 0.77 2.44 1.11



Table 6.  Washington United Terminal Project dioxin/furan volume weighted summary of testing results
Grain Size Characterization

DMMU (Core ID) Depth, ft (MLLW) Volume (CY) TCDD/F TEQ ng/kg-dw Product (Vol x TEQ) ng x cy/kg x DMMU Product/total Loading contribution/Suitable DMMU %Gravel %Sand %Silt %Clay %Fines %TOC
C4 (WUT-04-CS)(Wharf) -47.5 to -53 28,400             2.638 ng/kg-dw 74,919.20                  ng x cy/kg 0.4346 ng/kg-dw/DMMU 1.4 83.3 10.3 5.1 15.5 2.4
C1 (WUT-01-CS)(Cutback) +20 to +16 12,300             2.959 ng/kg-dw 36,395.70                  ng x cy/kg 0.2111 ng/kg-dw/DMMU 31.1 50.2 13.8 4.9 18.7 2.3
C2 (WUT-02-CS)(Cutback) +16 to +8 24,700             1.616 ng/kg-dw 39,915.20                  ng x cy/kg 0.2316 ng/kg-dw/DMMU 1.6 57.6 33.3 7.5 40.8 1.4
Totals (Suitable): Characterized Only: 65,400             2.404 151,230.10                ng x cy/kg 2.31 ng/kg-dw/Project 
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