
Stormwater 
Treatment and 
Storage Concept
Winter



Stormwater 
Treatment and 
Storage Concept
Summer



Regional 
Stormwater 
Quality

Analytes Detected in Oregon Municipal Stormwater Above MCLs

Total Number of Samples
Percent of Total Samples 

Exceeding the MCL 

Analyte EPA MCL (mg/L)

Kennedy/ 
Jenks Study 

(2009)

DEQ Municipal 
Database 

(2015)

Kennedy/ 
Jenks

(2009) 

DEQ Municipal 
Database

(2015) 
Antimony 0.006 347 277 0.3 0.0
Arsenic (total) 0.01 846 1,183 0.2 0.08
Benzo(a)pyrene 0.0002 740 1,284 0.3 0.93b

Cadmium 0.005 1,609 1,183 0.5 0.0
Chromium 0.1 1,226 1,183 0.8 0.0
DEHP 0.006 641 1,284 4.7 5.5

Lead (total)
0.015

("Action level") 1,782 1,284 12.7 13.3
Nitrate-Nitrogen 10 633 1,136 0.3 0.0
PCP 0.001 675 1,279 11.7 14.5
Zinc (total) 5c 1,661 1,284 0.1 0.0



GSI Water Solutions, Inc.

Feasibility Study
OWRD Grant with CWS: 2016-2017

• Stormwater Flow 
• Radar/ultrasonic automated flow measurement in both basins

• Stormwater Quality Sampling
• 4 sampling events in each basin (2 time series samples and 2 grab samples). 

First flush targeted in time series.
• Samples analyzed for comprehensive list of stormwater contaminants of 

interest (COIs)
• Over 300 analytes – pathogens, inorganics, DBP’s, emerging urban contaminants, metals, 

SOC’s, VOC’s, radionuclides. Every constituent for which there is an MCL, SMCL, or TT.
• More targeted list of indicator COIs for some samples
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Stormwater 
Quality
Just over 60 COIs 
detected above 
reporting limit in one 
or more sample(s), 
and only 8 COIs 
exceeded their 
respective screening 
level value (i.e. ½ 
MCL or SMCL)

Analytes Detected Above Respective Screening Level

Analyte Units
Regulatory 

Requirements Geometric 
Mean

Percent of Total 
Samples Exceeding 

the MCL
1/2 MCL SMCL

Fecal Coliform MPN/100 mL -- -- 350 100

Total Coliform Presence or 
Absence -- -- present 100

E. Coli P or A -- -- present 100

Culturable Cytopathic Enteric Viruses, Primary 
Value IU MPN 0 -- 1 66

Culturable Cytopathic Enteric Viruses, 
Secondary Value IU MPN 0 -- 1 66

Apparent Color Color Units -- 15 36 100

Turbidity NTU 0.15 - 0.25 -- 9 100

Aluminum ug/L -- 200 323 100

Iron mg/L -- 0.3 0.356 83



Data Source

Treatment OptionsSterling Park Site-Specific 
Stormwater Data (2017)

Oregon Municipal Stormwater 
Studies (Kennedy/Jenks, 2009; 
DEQ Municipal Database, 2015)

DEQ Municipal Database 
(2015)

Metals

Zinc (total), Aluminum 
(total), Iron (total)

Antimony, Arsenic (total), 
Cadmium (total), Chromium 
(total), Lead (total), Zinc (total)

Antimony, Arsenic 
(total), Cadmium (total), 
Chromium (total), Lead 
(total)

Total metals are often associated with particulates that can be removed 
through a filtration step (e.g. sand filter). Concentrations of dissolved 
metals may be removed through activated carbon/biochar adsorption, ion 
exchange processes, ultra or membrane filtration, precipitation, 
electrodialysis, and distillation. Removal may often depend upon pH and 
influent concentrations.

Solids, Nuisance, Odor

Turbidity, Apparent 
Color, Odor Not Analyzed Not Analyzed

Turbidity may be removed with flocculants/coagulants, filtration, 
adsorption or some combination of all of these processes. Water quality 
issues associated with color and odor may be greatly reduced after water 
clarification/filtration processes. Color is often a result of dissolved 
material (Fe, Cu, NOM, Mn) or suspended solids and will resolve with 
treatment processes that eliminate these underlying constituents. 

PAHs, phthalates, and other organics

No COIs above 
screening levels Benzo(a)pyrene, DEHP Benzo(a)pyrene, DEHP, 

Benzene

Activated carbon is effective in removing concentrations of dissolved 
organics such as PAHs, phthalates, and benzene. DEHP is often associated 
with water pipes and can be readily removed with activated carbon.

Nitrate-Nitrogen

No COIs above 
screening levels Nitrate-Nitrogen No COIs above 

screening level

Nitrates are difficult to remove from water sources with passive treatment 
options and would likely require ion exchange units, reverse osmosis, or 
distillation. Some nitrate-nitrogen may be removed through filtration and 
adsorptive treatment steps

Pesticides

No COIs above 
screening levels PCP PCP

Activated carbon and other adsorptive media such as organoclay are often 
effective in removing pesticides such as PCP. PCP is also readily degraded 
in the environment at lower concentrations. 

Potential Pathogens
Fecal Coliform, Total 
Coliform, E. Coli, Enteric 
Viruses

Not Analyzed Not Analyzed
Coliform bacteria, E. Coli, and culturable viruses are often ubiquitous in the 
environment. Various effective means of disinfection are readily available 
including chlorine, chloramines, ozonation, ultraviolet irradiation, etc.
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GSI Water Solutions, Inc.

Feasibility Study Key Findings (2016-2017)
• Stormwater volume ~50 MG

• Subsequent data suggests average of 40 MG annually 
• 35 MG at rates of <400 gpm

• Potential treatment and recharge rate
• Recovery rates 500 gpm
• Stormwater quality appears treatable to standards
• Stored water cooler than native groundwater 
(9°C vs 15°C)
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GSI Water Solutions, Inc.

• OWRD implementation grant – CWS 
and City

• Awarded $860,000 in 2019
• Stormwater treatment pilot testing 
• Treatment system design
• Full scale implementation
• Initial operation
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Project Implementation Grant



Stormwater Treatment Pilot Testing



Proposed Stormwater Treatment



GSI Water Solutions, Inc.

Media/Membrane Filtration
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Advanced Media Filtration

• Effective sorptive media filtration with proven COI reduction capacity.

• Passive gravity driven system

• No moving parts 

• Operates independently. 

• Can accommodate flows of 400 gpm

Membrane Filtration

• Removal of particles down to <0.01 microns

• Little to no metals reduction

• Pressurized filtration

• Requires backflushing and dry season maintenance

• Can accommodate flows of 400 gpm



GSI Water Solutions, Inc.

Cartridge Filtration and Ultraviolet Disinfection
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• Effective Disinfection System with small 
footprint capable of handling flows up 
to 400 gpm.

• UV disinfection will not require regular 
addition and replacement of chemicals 
(e.g. chlorine, chloramines)



GSI Water Solutions, Inc.

Stormwater
Treatment
Pilot Set-up
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RECHARGE 
WELL

RECOVERY  
WELL



Stormwater
Diversion 
and Pilot 
System





GSI Water Solutions, Inc.

• Pilot and Bench Testing
Data analysis and pre-
design: Spring/Fall 2020

• Treatment Design:2021-
2022

• Full scale implementation:
2022-2023
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What’s Next



GSI Water Solutions, Inc.

Questions?
Jason Melady, RG, CWRE

jmelady@gsiws.com

David Winship, PE 
dwinship@beavertonoregon.gov
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