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May 28, 2015
10:00 a.m. – 3:00 p.m.
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Agenda
Time Topic

10:00 am Welcome & opening remarks

10:10 am Presentation: Status of Green-Duwamish
Watershed

10:45 am Presentations: Restoring the Green-Duwamish

12:30 pm Lunch

12:45 pm Presentation: An introduction to the PLA

1:45 pm Small group discussions

2:30 pm Small group report-out

2:45 pm Next steps

3:00 pm Adjourn



Status of the 
Green-Duwamish Watershed

Mahbub Alam, PhD, PE
Source Control and Stormwater Engineer
Department of Ecology 
NWRO Toxics Cleanup Program 



Overview

• Introduction to Green Duwamish Watershed

• Lower Duwamish Waterway (LDW)
• Brief history

• Sediment, Water, and Tissue Quality 

• Watershed above LDW (Upper Watershed)
• Sediment and Water quality 

• Why is it a problem? 
• Existing 303(d) listings in the watershed

• Summary and transition to current efforts in the 
watershed



Green-Duwamish Watershed 
Basics

 480+ square miles

 95+ miles long

 Duwamish River

• Stratified salt 
wedge

• 2,000 cfs
annual mean 
flow

• 99% of LDW 
sediment load 
comes from 
upstream
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Major Human Health Chemicals of 
Concern (COCs) in LDW Sediment

Source: Table 1, LDW ROD, 2014



Benthic 
Chemicals of 
Concern 
(COCs) in 
Surface 
Sediments

41 Chemicals 
pose risk to 
benthic 
community

Source: Figure 5, LDW ROD, 
2014



Summary of Selected Pollutants in 
Surface Water of LDW

Pollutant Unit
Frequency of 

Detection

Range of 

Detections 

Water Quality

Standards

Arsenic, Dissolved µg/L 168 / 168 0.0095 – 0.116 36*

Copper, Dissolved µg/L 152 / 155 0.37 – 1.89 3.1*

Zinc, Dissolved µg/L 166 / 166 0.75 – 5.39 81*

Mercury, Total ng/L 15 / 29 0.13 – 0.71 0.025*

BEHP µg/L 19 / 94 0.14 – 23.8 5.9**

Chrysene ng/L 4 / 4 0.17 – 0.4 31**

2,3,7,8-TCDD pg/L 0 / 0 <0.6 0.013**

Total PCBs pg/L 15 / 15 131.8 – 3211 170**

*Chronic aquatic life criteria
**NTR human health criteria (organism only)



Tissue (Fish/Shellfish) Quality in LDW

Source: Public Health Assessment, Lower Duwamish Waterway, WA Department of Health, September 2003





Watershed above the LDW

• Water from the upper watershed needs to meet water 
and sediment quality standards. 

• Upstream pollutant sources need to be addressed to:
• Complement cleanup efforts in the LDW

• Improve overall watershed health 



Summary of Pollutants in Surface 
Sediment in the Watershed above LDW

Pollutant Unit

Frequency 

of 

Detection

Range of 

Detections 

LDW

Remedial 

Action Level

LDW wide

Cleanup 

Level

Arsenic mg/kg DW 189 / 192 0.71 – 166 57 7
Total PCBs µg/kg DW 80 / 202 0.73 – 770 240* 2
Total cPAH ug TEQ/kg DW 150 / 179 2 – 9,300 1000 380
Dioxin/Furan ng TEQ/kg DW 16 / 16 0.12 – 20 25 2

BEHP µg/kg DW 41 / 147 20 – 118,000 1,880* 940*

*These numbers assumes 2% organic carbon in sediment (Typical of LDW)



PCB Levels in Surface Sediment



Summary of Pollutants in Surface 
Water in the Watershed above LDW

Pollutant Unit
Frequency of 

Detection

Range of 

Detections 

Water Quality

Standards

Arsenic, Total µg/L 131 / 161 0.10 – 2.7 36*
Copper, Total µg/L 103 / 140 0.13 – 31 3.5*
Zinc, Total µg/L 33 / 85 0.22 – 28 32*
Mercury, Total ng/L 28 / 84 0.22 – 21.2 0.012*

BEHP µg/L 1 / 23 2.9 – 2.9 1.8**

Chrysene ng/L 43 / 95 0.24 – 29 2.8**

2,3,7,8-TCDD pg/L 0 / 13 <0.6 – <0.6 0.013**

Total PCBs pg/L 43 / 43 16.2 – 6800 170**

*Chronic aquatic life criteria; Assumed hardness of 25 mg/L as CaCO3 for Cu and Zn
**NTR human health criteria (water + organism)
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Boxplot of Total PCB Concentrations Along the River
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Clean Water Act 
303(d) listings

• 267 Total in Cat. 5
• 117 Sediment

• 89 Water

• 61 Tissue

• 50 plus pollutants
• Conventional

• Total PCB

• PAHs (19 different)

• Metals (8)

• Pesticides (6)

• 2,3,7,8-TCDD

• Phthalates (5)

• Other SVOCs (5)



Toxics in the Watershed –Where do 
they come from?

• Historical Sources
• Past industrial activities
• Inappropriate waste disposal systems
• Spills

• Ongoing Sources
• Current industrial and urban activities
• Building and recycled materials
• Toxics in the products we use
• Inadvertent production



Pollutant sources and pathways



What do 
PCB sources 
look like?

21



Summary
• LDW sediment is contaminated with 43 different benthic 

and human health risk driver chemicals
• Lack of water column data in LDW; limited data suggests 

PCBs above human health standards
• Fish Advisory exists for Duwamish River
• Watershed above LDW is less characterized with water, 

sediment, and tissue data 
• Limited data in the upper watershed shows evidence of 

pollutants above screening levels

Current Efforts in the Watershed

• EPA is leading in-waterway sediment cleanup
• Ecology is leading source control efforts such that in-

waterway cleanup  remains effective 



Status of the 
Green-Duwamish Watershed

Questions?


