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Stormwater Challenges & Treatment 

Solutions from Northwest Port Facilities



Discussion Topics

► First Session 

Stormwater Treatment Drivers & Challenges

■Regulations

■Pollutant Sources

■Physical Challenges Specific to Ports

■Limitations of Traditional Methods 



Discussion Topics

► Second Session 

Stormwater Treatment Case Studies

■Gravity-Based Solutions

■Pumped Systems

■Advanced Treatment

► Summary & Recommendations



► Regulatory Changes

► Permit Required Corrective Actions

► Agency Pressure

► 3rd Party Litigation

Stormwater Treatment Drivers

Agency Pressure & Citizen Suits

http://www.re-sources.org/
http://www.re-sources.org/
http://www.ecy.wa.gov/ecyhome.html
http://www.ecy.wa.gov/ecyhome.html


Industrial Stormwater Permits

► Most states based on EPA MSGP

► Updated on a 5 year cycle

► WA is NUTS!!

► Other states less so FOR THE TIME BEING Protecting Oregon's Environment



Industrial Permit Requirements

Hint - Don’t do it this way!

► Most float similar requirements 
down from MSGP

●Minimize exposure

●Good housekeeping

●Spill prevention & response

●Erosion & sediment control

●BMPs

●Facility inspections

► All this stuff and much more 
needs to be in your SWPPP

► Most require visual monitoring

► More and more requiring 
benchmark monitoring (NALs)

► Some states for all permittees 
additional for specific sectors

► Corrective actions



Permit Coverage at Transportation Facilities

► Transportation SICs

●40XX – RR

●42XX – Motor Freight

●44XX – Water Transportation

●45XX – Air Transportation

► Who needs a permit and permit 
coverage areas are defined in 
40 CFR 122.26

► Almost all states industrial 
permits retain this language

► WA does NOT

► What’s the significance?  



Parameter
EPA – 2013 Draft MSGP CA - 2015

OR - 1200-Z 
2012

WA – ISGP
2014

Sector (Letter/#) Q(44XX) P(40XX, 42XX) Q(44XX) P(40XX, 42XX) Q (44XX) P(40XX, 42XX) All

TSS (mg/L) 100 100 100 100

Turbidity (NTU) 25

Total Copper (ug/L) 20 20
14 – WWA
32 – EWA

Total Zinc (ug/L) 40-260 HD, 90 SW 260 120 120 117

Total Lead (ug/L) 14 – 262 HD,  210 SW 262 40 40

Total Aluminum (ug/L) 750 750 750

Total Iron (ug/L)
1000 1000 1000

Oil & Grease (mg/L) 15 15 10
No Visible 

Sheen

HD – Hardness Dependent
SW - Saltwater

Benchmarks (NALs) at Land & Water 

Transportation Facilities (40XX, 42XX, 44XX)



Pollutant Challenges

► Sources are everywhere at Ports

► TSS - Dirt, tires, worn asphalt

► O&G - motor oil & hydraulic fluids

► Zn - Dirt, anything galvanized, roofs, 
fences, tires, shipping containers

► Cu – brake pads

► All of these fall from the sky through 
atmospheric deposition

► BMPs can only help so much



► Large impervious sites

► Heavy load requirements

► Contaminated sites

► Shallow groundwater

► Tight silty soils

► LID options often limited

► Industrial waterfront land 
is in limited supply

Operational & Physical Challenges



Hydraulic Challenges

► Treatment requires grade

► There’s little to be had

► Retrofitting existing drainage is 
disruptive and expensive



► Take a lot of space

► Focus on particle settling

► Ineffective for dissolved 
metals & colloids

Limitations of Conventional (Municipal) Methods

(Ponds, Vaults, Swales, Engineered Wetlands)



Almost 2X the cost
For additional 6% 
pollutant reduction 

Gravity vs. Pumped Treatment Alternatives



Almost 2X the cost
For additional 6% 
pollutant reduction 

Gravity vs. Pumped Treatment Alternatives



Gravity Based 

Proprietary Systems 

http://www.abtechindustries.com/index.asp
http://www.abtechindustries.com/index.asp
http://www.google.com/imgres?imgurl=http://www.sseqco.com/kristar logo.bmp&imgrefurl=http://www.sseqco.com/kristar.html&usg=__NVo4RuYMufYoVEyp9CIRDWHwN_A=&h=134&w=157&sz=62&hl=en&start=19&um=1&itbs=1&tbnid=cvgIpBm55wOF5M:&tbnh=83&tbnw=97&prev=/images?q%3Dkristar%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:*%26tbs%3Disch:1
http://www.google.com/imgres?imgurl=http://www.sseqco.com/kristar logo.bmp&imgrefurl=http://www.sseqco.com/kristar.html&usg=__NVo4RuYMufYoVEyp9CIRDWHwN_A=&h=134&w=157&sz=62&hl=en&start=19&um=1&itbs=1&tbnid=cvgIpBm55wOF5M:&tbnh=83&tbnw=97&prev=/images?q%3Dkristar%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:*%26tbs%3Disch:1
http://www.google.com/imgres?imgurl=http://www.stormklear.com/images/stk/SK_logo_small_NT.jpg&imgrefurl=http://www.stormklear.com/content/stk/stormklear-literature.php&usg=__cJtRUS8jwr_XtsY9sfonHL3s_Jc=&h=113&w=272&sz=9&hl=en&start=1&um=1&itbs=1&tbnid=LuNTCwpRj4b5PM:&tbnh=47&tbnw=113&prev=/images?q%3Dstormklear%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:*%26tbs%3Disch:1
http://www.google.com/imgres?imgurl=http://www.stormklear.com/images/stk/SK_logo_small_NT.jpg&imgrefurl=http://www.stormklear.com/content/stk/stormklear-literature.php&usg=__cJtRUS8jwr_XtsY9sfonHL3s_Jc=&h=113&w=272&sz=9&hl=en&start=1&um=1&itbs=1&tbnid=LuNTCwpRj4b5PM:&tbnh=47&tbnw=113&prev=/images?q%3Dstormklear%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:*%26tbs%3Disch:1
http://www.aquashieldinc.com/index.php
http://www.aquashieldinc.com/index.php


Gravity - Port of Tacoma, WA 

Maintenance Facility Biofiltration 

► First NW industrial biofiltration installation

► Excellent removal of oil & grease, TSS, & total 
and dissolved metals



Terminal 4 Detention Pond

Port of Vancouver, WA Retrofits

Terminal 4 Pond

► T2 Bioswale & T4 Pond

► Installed in early 2000s

► To municipal standards

► Both had trouble meeting 
industrial limits

Terminal 2 Bioswale



Port of  Vancouver, WA 

Terminal 2 Bioswale Retrofit

Columbia River

► Terminal 2 - 50 acres 

► Former parallel flow bioswale

► Level 3 for Zn, Cu, Turbidity



Gravity - Port of  Vancouver, WA

Terminal 2 Biofiltration

5/18/2010 influent/effluent

► Downflow biofiltration  - compost/sand

► Sedges & rushes

► Below benchmarks for all parameters



► 100 acre Centennial  Industrial Park

► It works so stick with it

Gravity - Port of  Vancouver, WA 

Centennial Industrial Park Biofiltration



► Pond degraded and not 
meeting benchmarks

► Reconfigured in 2012

► Much better but not quite there

Port of  Vancouver, WA 

Terminal 4 Pond Retrofit



PoV - T4 Pond 

Floating Treatment Wetlands

► Pilot treatment cell 
deployed May 2014.

► More cells planned.



► “Bioretention in a Box”

► Downspout Filtration System

Port of  Vancouver, WA 

The Grattix



North Intermodal Yard (NIM)

South Intermodal Yard (SIM)

Gravity Based Treatment 

Port of Tacoma, WA  - Central Peninsula

Olympic Container Terminal (OCT)



Port of Tacoma - Olympic Container Terminal

Up-Flo Filter

► 45 acre container 
terminal

► Gravity-based Up-
flo filter

► If pumping required 
add ~ 200%



Port of Seattle -Terminal 46  

► 68 treated acres

► Gravity-based Up-flo filter

► If pumping required add ~ $1,000,000



Port of Tacoma -

North Intermodal Yard

► 11.4 acre intermodal yard

► Level 3 for Zn



► Modular Wetland gravity-based 
design – under construction

► 11.4 acres treated cost - $500,000

► If pumping required add ~ 100%

Port of Tacoma, WA  

North Intermodal Yard



► 16.5 acre intermodal yard – L3 for Zn

► Jellyfish gravity-based design under 
construction

► Treatment cost - $523,000

► If pumping required add ~ 100%

South Intermodal Yard



Pumped Systems – Northland Services 

Port of Seattle T115 - CESF

► 64 acre container terminal

► 44 acres treated w/pumped CESF

► 20 acres treated w/CB media filtration 

► Active treatment cost ~ $2.2M



Pumped Systems – Northland Services 

Port of Seattle T115 - CESF

► 64 acre container terminal

► 44 acres treated w/pumped CESF

► 20 acres treated w/CB media filtration 

► Active treatment cost ~ $2.2M



Pumped Systems - Port of Tacoma Logyard

4-Tiered Biofiltration

► 25 acre logyard

► Level 3 for Zn, Cu, 
Turbidity, TSS

► Pumped biofiltration

► Bid cost ~ $2.6M



Pumped Systems - Port of Tacoma Logyard

4-Tiered Biofiltration

► 25 acre logyard

► Level 3 for Zn, Cu, 
Turbidity, TSS

► Pumped biofiltration

► Bid cost ~ $2.6M



Advanced Treatment

► Treatment Trains

► Storage

► Separate Oil 
&Grease

► Settle/Filter TSS

► Remove Dissolved 
Metals

► Disinfection

► Sedimentation

► Coagulation

► Flocculation

► Electrocoagulation 

► Media & Membrane 
Filtration

► Ion Exchange

► Oxidation

► Aeration

► UltraViolet



Proprietary Active Systems

http://www.stormwaterx.com/Home.aspx
http://www.stormwaterx.com/Home.aspx


General Treatment Concept Summary

1. GET THE OIL OUT
2. GET THE DIRT & THE OTHER 

JUNK OUT
3. GET THE OTHER STUFF OUT



Take Home Message

► Industrial stormwater permits are getting 
more stringent

► Multiple pathways to compliance

► Take the opportunity to figure it out what will 
be needed NOW!

►There was no book with the answers 
in it so the Ports are writing it!!



RossDunning@KennedyJenks.com

Questions??

www.KennedyJenks.com/Blog


