
CENWS-OD-TS-DMMO    
 

MEMORANDUM FOR:  RECORD      November 28, 2012 
 
SUBJECT:  DMMP DETERMINATION REGARDING THE COMPLIANCE OF THE SEDIMENT SURFACE TO 
BE EXPOSED BY THE DREDGING OF DMMU 15 - PART OF THE DUWAMISH WATERWAY FEDERAL 
NAVIGATION PROJECT, SEATTLE, WASHINGTON (Public Notice CENWS-OD-TS-NS-39) - WITH THE 
WASHINGTON STATE ANTIDEGRADATION STANDARD. 
 
1. Introduction.  This memorandum reflects the consensus determination of the Dredged Material 

Management Program (DMMP) agencies (U.S. Army Corps of Engineers, Washington Department of 
Ecology, and the Environmental Protection Agency) regarding the compliance of sediment to be exposed 
by dredging of DMMU 15 with the Washington State Antidegradation Standard.    

 
2. Background.  In 2011, the Army Corps of Engineers conducted sediment testing for maintenance 

dredging of the Duwamish Waterway federal navigation channel (DMMP, 2011).  See Figure 1 for a vicinity 
map.  All dredged material management units (DMMUs), except one, were found suitable for open-water 
disposal and have already been dredged and disposed of at the DMMP open-water disposal site in Elliott 
Bay.  The remaining management unit – DMMU 15 – failed bioassays and was found unsuitable for open-
water disposal.  This DMMU was left in place, with a 1-foot cover to prevent its exposure.  The Corps of 
Engineers now plans to dredge DMMU 15 and the overlying sediment and dispose of this material in a 
Subtitle D landfill.  However, before dredging may occur, the sediment surface that will be exposed by 
dredging must be assessed to ensure it meets the Washington State Antidegradation Standard (Ecology, 
1995).   

 
The DMMP agencies implemented updated guidance in 2008 to facilitate antidegradation assessments 
(DMMP, 2008).  These guidelines were used in assessing the material to be exposed by the dredging of 
DMMU 15.   
 

3. Sampling and Testing Requirements.  For this assessment, the DMMP agencies required the sampling 
and testing of the existing surface sediment (mudline to one foot below mudline) and the sediment directly 
underlying DMMU 15 (-16 to -17 feet MLLW).   In the testing conducted in 2011, DMMU 15 had no 
exceedances of DMMP screening levels, but failed biological testing.  Therefore, for the antidegradation 
assessment, chemical testing (other than sediment conventionals) was not required and the DMMP 
agencies agreed to use the results from biological testing only.  The assessment was to be two-tiered.  
The bioassay results for the sediment to be exposed by dredging (also known as the z-layer) were to be 
compared to the sediment quality standards (SQS).  For bioassay results not meeting SQS, the toxicity of 
the z-layer was to be directly compared to that of the existing surface sediment.    

 
4. Project Summary.  Table 1 includes project summary and tracking information. 
 

Table 1.  Project Summary 
Proposed dredging volume  Approximately 6,000 cubic yards 
Proposed disposal site Roosevelt Regional Landfill 
Project ranking  High 
SAP received  July 17, 2012 
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SAP approved  August 6, 2012 
Sampling dates  August 14, 2012 
Data report submitted  November 28, 2012 
DAIS Tracking number  DUW12-1-B-O-330 
USACE Public Notice Number CENWS-OD-TS-NS-39 

 
5. Sediment Sampling.  Sediment core samples were collected from five locations using a vibracore 

sampler (Figure 2).  Sediment samples were taken from two depth intervals at each sampling station.  
Samples representing the existing surface were taken from the top foot of sediment and composited for 
analysis.  Samples representing the sediment to be exposed by dredging were taken from the -16 to  
-17 foot (MLLW) stratum and composited for analysis.  Table 2 includes the sampling data.  A reference 
sediment sample for bioassay testing was collected from Carr Inlet (Table 3). 
 

6. Sediment Conventional Analysis.  Results of the sediment conventional analyses for the composited 
surface sample, z-sample and Carr Inlet reference sample are provided in Table 4.  The surface and z-
sample composites had similar physical characteristics.  Both samples were principally fine-grained 
material (57.7% and 66.5% fines respectively).  The total organic carbon (TOC) fractions were 2.7% and 
2.4%.  Sulfide was high in both samples, with concentrations of 1,490 mg/kg in the surface sample and 
2,940 mg/kg in the z-sample. 
 
The Carr Inlet reference sample was not as good a match to the test samples as the field grain size results 
predicted, but the fines content was still within 20% of both test samples.   
 

7. Bioassays.  The standard suite of three bioassay tests (amphipod mortality, larval development, and 
polychaete growth) was performed.  The negative controls and reference sediment met the DMMP 
performance criteria for all three bioassays.  Except for minor exceptions, the quality control requirements 
for water chemistry and temperature were met.  Reference toxicant results were all within laboratory 
control limits.    
 
Following are summaries of the bioassay results.  The sediment quality standards for these tests can be 
found in Table 5. 
 

Amphipod Mortality.  The amphipod bioassay was run using Eohaustorius estuarius as the test 
species.  Test results are shown in Table 6.  The test sediments both outperformed the reference 
sediment, thereby meeting SQS. 
 
Polychaete Growth.  The juvenile polychaete growth test - using Neanthes arenaceodentata as the 
test species - was run with two endpoints, the dry-weight endpoint and the ash-free dry-weight 
endpoint.  Results for these two endpoints are displayed in Tables 7 and 8 respectively.   Both test 
sediments had individual growth rates for both endpoints that were greater than 70% of that of the 
reference.  Therefore, both test sediments met SQS.   
 
Larval Development.  The larval development bioassay - using Mytilus galloprovincialis - was also 
run with two endpoints.  The standard termination protocol involves carefully decanting the overlying 
water at the end of the test so as not to disturb the sediment, while for the resuspension protocol the 
sediment and overlying water are thoroughly mixed at the end of the test and allowed to settle prior to 
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decanting.  The results are shown in Tables 9 and 10 for the standard and resuspension protocols 
respectively.   
 
In the standard test, normal survivorship in the surface sediment was less than 70% of reference and 
statistically different from reference; therefore, the surface sediment failed to meet SQS.  In contrast, 
normal survivorship in the z-sample was greater than 70% of reference and was not statistically 
different from reference; therefore, the z-sample met SQS. 
 
In the resuspension test, normal survivorship in both the surface sediment and z-sample was less than 
70% of reference and statistically different from reference; therefore, both the surface sediment and z-
sample failed to meet SQS for this endpoint.   
 
With the z-sample failing to meet SQS in the resuspension test, a direct comparison of normal 
survivorship for the surface sediment and z-sample was made.  Table 11 includes the results of that 
comparison.  For both the standard and resuspension protocols, normal survivorship for the z-sample 
was statistically greater than for the surface sediment. 

 
8. Antidegradation Determination.  In summary, the z-sample met SQS for both the amphipod mortality 

bioassay and the juvenile polychaete growth test.   In the larval development test, normal survivorship was 
statistically greater for the z-sample when compared to the surface sediment.  Therefore, the DMMP 
agencies determined that the surface to be exposed by dredging meets the State of Washington 
antidegradation standard.   
 

9. References.   
 
DMMP, 2008.  Quality of Post-Dredge Sediment Surfaces (Updated) – a 2008 Sediment Management 
Annual Review Meeting Clarification Paper.  Prepared by David Fox, Erika Hoffman and Tom Gries for the 
Dredged Material Management Program.  June 10, 2008. 
 
DMMP, 2011.  Determination Regarding the Suitability of Federal Operation and Maintenance Dredged 
Material from the Duwamish River, Seattle, King County, Washington, Evaluated under Section 404 of the 
Clean Water Act for Beneficial Use or Unconfined Open-Water Disposal at the Elliott Bay Nondispersive 
Site.  Prepared by the Dredged Material Management Office for the Dredged Material Management 
Program.  July 22, 2011. 
 
Ecology, 1995.  Sediment Management Standards – Chapter 173-204 WAC.  Washington State 
Department of Ecology, December 1995. 
 
SEE, 2011a.  Sampling and Analysis Plan, Lower Duwamish Waterway – Dredged Material Management 
Unit 15 Sediment Sampling and Antidegradation Testing, Seattle, Washington.  
Prepared for the US Army Corps of Engineers, Seattle District by Science and Engineering for the 
Environment, Seattle, Washington.  August 12, 2012.   
 
SEE, 2011b.  Data Report, Lower Duwamish Waterway – Dredged Material Management Unit 15 
Sediment Sampling and Antidegradation Testing, Seattle, Washington.  
Prepared for the US Army Corps of Engineers, Seattle District by Science and Engineering for the 
Environment, Seattle, Washington.  November 28, 2012.   



USACE Duwamish – DMMU 15 
Antidegradation Determination 

   

   

Concur: 
 
 
 
 
 
___________   ________________________________________________ 
Date     David Fox, P.E. - Seattle District Corps of Engineers 
 
 
 
___________   ________________________________________________ 
Date     Erika Hoffman - Environmental Protection Agency 

 
 
 

___________   ________________________________________________ 
Date     Laura Inouye, PhD - Washington Department of Ecology 
 
 
 
___________   ________________________________________________ 
Date     Celia Barton - Washington Department of Natural Resources 
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