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Discussion Topics 
 
• Port of Port 

Angeles 
• WA Industrial 

Stormwater 
General Permit 
(ISGP) 

• Stormwater 
Treatment 
Alternatives 

• Pilot Study 
• Treatment Design 
• Project Challenges 

& Updates 
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Port of Port Angeles Overview 

• Established in 1923 

• Located on WA’s 
Olympic Peninsula  

• Operates, manages, 
and makes capital 
improvements in 
marine facilities, 
marinas, airports, 
and industrial 
facilities 
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WA Industrial Stormwater General Permit 
• Requires monitoring to 

demonstrate compliance w/ 
water quality benchmarks 

• Log handling facilities 
typically struggle to meet 
ISGP benchmarks 
– Log debris directly impacts TSS 

& COD 

– COD is difficult to remove 
• Largely dissolved 

• Fine particulate matter 

• MT & CSA are no exception 
– Level 2: copper, TSS, COD 

– Level 3: turbidity & copper 
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WA Industrial Stormwater General Permit 
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ISGP Corrective Action Process 

• Level 1 
– Exceed parameter 

benchmark once 
w/in year 

– Operational BMP 

• Level 2 
– Exceed parameter 

benchmark twice 
w/in year 

– Structural BMP 

• Level 3 
– Exceed parameter 

benchmark three 
times w/in year 

– Prepare & submit 
engineering report 

– Install Treatment 
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Ecology Administrative Order 

• Port received 
Administrative 
Order August 2015. 

 

• Negotiated time 
extension.  Originally 
requested 5 years, 
but was granted 3 
years to implement 
treatment 
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Project Overview 
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Marine Terminal & Cargo Surge Area 

• Marine Terminal (MT) 

– Approx. 8 acres 

– Over-water pier & 
upland areas 

– Log loading & 
transport 

• Cargo Surge Area 
(CSA) 

– Approx. 5 acres 

– Log handling & chip 
storage 
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Phase 1 - Conveyance and Source Control 

10 



www.portofpa.com 

Phase 1 - Conveyance and Source Control 
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2017 -Stormwater Treatment Alternatives 

• Bench-scale 
testing 
– Sand Filtration 

– CESF 

– Biochar 

– Coagulant + 
Treatment 

• Indicated that a 
passive, 
biofiltration 
system may be 
a viable option 
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Pilot Scale Study 
• Goal: meet benchmarks 

while minimizing footprint 
 

• Port constructed, trouble-
shot, & ran study 
 

• Used 250 gallon totes to 
mimic biofiltration system 
– Layers BSM & drain rock 
– Used head tank to load 

totes  
– Vary flowrate to test 

different infiltration 
rates 
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Average % Reduction seen in test 
 

Pilot Study Results 

Parameter 24”/hr. 18”/hr. 

Turbidity 
(NTU) 89% 93% 

TSS (mg/L) 94% 94% 

Total Cu 
(ug/L) 

92% 89% 

Total Zn 
(ug/L) 

91% 93% 

Total COD 
(mg/L) 

8% 22% 

• Biofiltration reduced 
concentrations of most 
parameters by 90% 

– Parameter 
concentrations were 
reduced below 
benchmarks 

• Biofiltration is an 
applicable treatment 
option 
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Treatment Design 
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Treatment Design 
• 3-stage biofiltration system 

– Stage 1: Pretreatment (pea gravel) 
– Stage 2: Treatment (BSM) 
– Stage 3: Polishing  

• To be determined adsorptive media 
mix 

• 24”/hr. design infiltration rate 
• Benefits 

– Passive Treatment  
– Easy to maintain 
– Allows easy visual inspection 
– No chemicals 
– Low O&M costs 

• Similar system at Port of Tacoma 
has achieved consistent 
attainment 
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Phase 2 - Treatment - Initial 
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Phase 2 – Treatment – Subgrade Prep 
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Phase 2 – Treatment  - Footings 
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Phase 2 – Treatment System 
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Phase 2 – Treatment System 
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Phase 2 – Conveyance & Source Control 
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Phase 2 – Treatment – Media Install 
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Phase 2 – Treatment – Media Install 
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Project Complete 
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Project Complete 
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Project Complete 
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BEFORE 
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AFTER 
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Project Challenges & Updates  

• Challenges: 

– Tribal coordination / archaeology 

– Short construction schedule – 
administrative order 

– Existing tenants & ship loading 

– Operator strike 

– BSM mix failed infiltration testing 

 

– Pilot test for Polishing stage will 
take place this fall / winter 
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