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1.0 PROJECT OVERVIEW 

1.1 Purpose and Scope 

The proposed 1510 Puyallup Site project consists of approximately 9.2 acres of land 
located at 1510 Puyallup Street, north of downtown Sumner.  The existing site will be 
redeveloped with an approximate 183,800 square foot warehouse type building, parking, 
truck docks, utilities, landscaping, and storm facilities.  The existing site is home to 
Pasquier Panel Products, a wood panel manufacturing facility.  More particularly the site 
is described as a portion of Section 24, Township 20 North, Range 4 East, Willamette 
Meridian, City of Sumner, and Pierce County, Washington.  Please see the vicinity map 
included as Exhibit A.   

This report provides site information and an analysis used to design the stormwater 
facilities that will provide the detention, water quality, and conveyance for approximately 
9.2 acres pursuant to development.  A SEPA determination is being applied for with the 
City of Sumner for this site.  The proposed project site is designed to meet the City of 
Sumner and the 2012 Department of Ecology Stormwater Management Manual for 
Western Washington requirements.   

1.2 Pre-Developed Conditions 

The proposed project site consists of 9.2 acres of land located between Puyallup Street 
and Hubbard Street, just west of Williams Avenue within the City of Sumner.  This area 
includes some of the Hubbard Street right-of-way that is being improved.  The existing 
site is currently a manufacturing facility with existing buildings and pavement on the west 
and grass and vegetation on the east side.  

The pre-developed site generally slopes from south to north.  There are existing storm 
conveyance systems both onsite and in the surrounding right-of-ways. 

Drainage from the site flows west in Puyallup Street, eventually discharging to the White 
Stuck River. 

1.3 Post Developed Conditions 

The proposal for this project is to construct an approximate 183,800 square foot 
warehouse type building on the site.  The site would also include driveways, utilities, 
landscaping, parking, truck docks and storm water facilities.  

The site will be graded to drain to new catch basins and underground conveyance.  The 
storm system would slope to the northeast and enter a proposed onsite pond and tank 
detention system for detention.  Water quality would be achieved prior to detention with 
the installation of vault type water quality units between the last catch basin and the 
detention system.  The water quality units are WSDOE GULD approved for Enhanced 
treatment.  Runoff from the proposed ROW improvements would similarly be treated with 
a water quality unit prior to discharge into the detention system. 
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2.0 EXISTING CONDITIONS SUMMARY 

2.1 General Requirements 

The proposed project site is designed to meet the detention and water quality requirements of the 
2012 DOE Stormwater Management Manual for Western Washington and the requirements of 
the City of Sumner.  This site is considered a "valley" site and as such is designed to meet the 2 
and 10 peak discharge rates from the site as allowed by the City of Sumner.  Per the City of 
Sumner requirements, no systems that utilize a pool of water for water quality treatment are 
allowed. 

ANALYSIS OF THE MINIMUM REQUIREMENTS 

Minimum Requirement No. 1:  Preparation of Stormwater Site Plans. 

Response:  This report submitted with the construction drawings for this site satisfy this 
requirement. 

Minimum Requirement No. 2:  Construction Stormwater Pollution Prevention (SWPP). 

Response:  See Exhibit H for the SWPPP and for the responses for the 13 elements.  This will be 
prepared during the construction permit application.   

Minimum Requirement No. 3:  Source Control of Pollution. 

Response:  Good housekeeping measures will be used to keep the site clean and to reduce the 
chance that stormwater will come into contact with pollutants. 

Minimum Requirement No. 4:  Preservation of Natural Drainage Systems and Outfalls. 

Response:  This site drains to the existing conveyance systems surrounding the site.  The 
drainage will continue to be directed north to the Puyallup Street right-of-way conveyance system 
to match existing conditions. 

Minimum Requirement No. 5:  On-site Stormwater Management. 

Response:  Because this site is not suitable for infiltration and there is not space available for 
dispersion, LID best management practices are not practical for this site.  The runoff from the 
project site will collected and routed to a detention system on the east side of the site. See Section 
4.3 for additional narrative. 

Minimum Requirement No. 6:  Runoff Treatment. 

Response:  Runoff from this project site will be routed to a GULD approved water quality unit for 
enhanced water quality treatment.  The proposed units will be located prior to the detention 
system. 

Minimum Requirement No. 7:  Flow Control. 

Response:  Flow control is being provided in the proposed detention pond and tank system 
located onsite.  The detention system will utilize 7.5 feet of live storage and will meet peak 
discharge rates as required. 

 

Minimum Requirement No. 8:  Wetlands Protection. 
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Response:  Not applicable, this site does not drain to a wetland.   

Minimum Requirement No. 9: Operation and Maintenance 

An Operation and Maintenance Manual will be included as Exhibit I during the construction permit 
application. 

 

2.2 Drainage Basin 

The proposed project is located in the White/Stuck River Basin, which is situated in 
northern Pierce County.  A review of the topographic map and field observations confirm 
that runoff from the site generally flows west in Puyallup Street towards the White/Stuck 
River.  The White River continues into the Puyallup River and ultimately into Puget 
Sound. 

2.3       Soil Conditions 

The existing soil conditions consist of Sultan silt loam, which is considered type C soil, 
and Briscot loam and Snohomish silty clay loam which are considered type D soils.  The 
existing site is developed on the western portion with grass, shrubs and a few trees on 
the east side and on the north side of the office building.  The site was modeled as flat, 
type C forest for existing conditions.  Per the geotechnical review of the existing 
conditions, infiltration is not recommended on this site. 
 
Please see Exhibit B SCS soils map. 

2.4       Critical / Sensitive Areas 

A review of critical and sensitive area maps provided by the City of Sumner show that the 
site has a high liquefaction potential as shown on the seismic hazard map and within the 
Volcanic Hazard Zone for a possible lahar flow path.  The site is also located within a 
wellhead protection area for the Central Well.  The site does not include wetland, flood 
hazard or landslide hazard areas.   Critical Area Maps are included in Exhibit J.   
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3.0 OFF-SITE ANALYSIS 

3.1 Upstream Tributary Area 

Because the project site is surrounded by existing development and street right-of-ways, 
there is no offsite drainage directed to the site. 

3.2 Downstream Analysis 

Runoff exits the property on the north side where runoff enters the existing underground 
conveyance system in Puyallup Street.  The pipe is a 12" pipe on the eastern side of the 
project frontage but increases to a 24" pipe on the western side of the project frontage at 
the intersection with Tacoma Avenue.  Runoff continues west in 24" storm pipes 
approximately 1000 feet where there is a discharge to the White/Stuck River. 

The White River then flows west approximately 7,600 feet where it joins the Puyallup 
River.  The Puyallup River continues to Puget Sound.   

Please refer to the attached Downstream Drainage Path Map, Exhibit J. 
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4.0 PERMANENT STORMWATER CONTROL PLAN 

4.1 Existing Site Hydrology 

The project site is developed with a large manufacturing building, a couple of accessory 
buildings, and a large paved area for parking and loading. 

The site slopes from south to north and drains primarily to the existing catch basins 
onsite and then to the existing conveyance system in Puyallup Street.  The site is 
considered flat till forest for existing conditions.  See Exhibit C for the Existing Conditions 
Basin Map. 

4.2 Developed Site Hydrology 

Under developed conditions, the existing site will demolished and redeveloped. The 
proposed project consists of a new warehouse type building, a parking facility for 
employees and customers, truck loading docks and a maneuvering area.  Runoff from 
approximately 9.2 acres of area, which includes a portion of Hubbard Street, shall be 
detained and treated as required.  See Exhibit D - Developed Conditions Basin Map. 

Water quality will occur before discharge to the detention system by installing vault type 
water quality units between the last catch basin and the detention system.  The eastern 
portion of the roof will drainage directly to the detention system without treatment.  
Discharge from the site will be to the existing storm pipes in Puyallup Street as it is in 
existing conditions.  The storm drainage proposal conforms to the requirements of the 
2012 Department of Ecology Stormwater Management Manual and City of Sumner 
requirements. 

4.3 Performance Standards and Goals 

Calculations are shown using Western Washington Hydrology Model (WWHM2012) to 
size the detention system based on the 2012 DOE Standards and the City of Sumner 
'valley' standards.  Stormwater developed discharge peak rates shall match pre-
developed for the 2-year and 10-year events.   The detention system, which provides 
7.5 feet of live storage has the volume capacity to detain the developed flows anticipated 
from this site.  Please see the Exhibit E for hydrology calculations. 

Since this is an industrial site, enhanced water quality treatment is required. 

This development triggers all of the minimum requirements, including Minimum 
Requirement #5 – Stormwater Management.  In order to meet this requirement, List #2 
was evaluated for each surface to determine which LID BMPs could be used on this site. 
See below for feasibility analysis: 

• Lawn and Landscape Areas: 

o Post-Construction Soil Quality and Depth (BMP T5.13) 

 This BMP is feasible and will be used onsite. 

• Roof Areas: 

o Full Dispersion 
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 This site is not proposing to protect at least 65% of the site in 
native condition or forest to allow full dispersion onsite. 

o Full Infiltration 

 Infiltration is not feasible onsite due to existing soils.  Infiltration 
is also not recommended by the geotechnical engineer. 

o Bio Retention 

 Infiltration is not recommended for this site due to soil type. 

o Downspout Dispersion 

 Site design constraints prevent a 25’ vegated flow path. 

o Perforated Stub-Out Connections 

 Perforated stub-out connections are infeasible because pipes will 
be located under paved areas and because infiltration is not 
advised. 

• Other Hard Surfaces: 

o Full Dispersion 

 This site is not proposing to protect at least 65% of the site in 
native condition or forest to allow full dispersion onsite. 

o Permeable Pavement 

 Infiltration is not recommended for this site. 

o Bio Retention 

 Infiltration is not recommended for this site. 

o Sheet flow dispersion 

 Infeasible due to site and size constraints. 

4.4 Flow Control System 

Per the Geotechnical Engineering Report, infiltration is not feasible on the project site.   

The detention system proposed is a combination of an open pond in the northeast corner 
and underground detention tanks in the truck dock.  An equalizer pipe will be used 
between the two systems so they act as one system.  The detention system is sized to 
provide the required volume to match the peak flows as required for the 9.2 acres 
tributary to it. 

The calculations to size the detention system can be seen in Exhibit E Detention Analysis 
and Design.   
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4.5 Water Quality System 

This project proposes to utilize vault type water quality units to provide enhanced 
treatment for the proposed improvements.  The units have obtained Department of 
Ecology (DOE) approval for enhanced water quality treatment.  Please refer to Exhibit F 
for water quality calculations and the GULD approval.   

Because there are less than 25 truck docks proposed, oil control is not required.   

4.6 Conveyance System Analysis and Design 

Per City of Sumner Development Standards (section 5.2), conveyance calculations will 
be performed using SBUH methodology as permitted in the WSDOT Hydraulics Manual.  
The conveyance system will be designed to convey and contain the 25-year peak flows 
at a minimum.  The conveyance calculations will be included as Exhibit G. 
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5.0 CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN (SWPPP) 

 An construction stormwater pollution prevention plan (SWPPP) will be prepared and included as 
Exhibit H during construction permit application. 
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6.0 SPECIAL REPORTS AND STUDIES 

The following report has been prepared for this project site: 

• Geotechnical Engneering Study by Earth Solutions NW, LLC dated January 30, 2019 
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7.0 Other permits 

  City of Sumner approval will be required for the following: 

 

• City of Sumner Design Review 

• City of Sumner Grade and Fill Permit 

• City of Sumner Street Obstruction Notification 

• City of Sumner Permits for Utility Extensions 

• City of Sumner Commercial Building Permit (Commercial and Industrial Application) 

• Washington State Department of Ecology NPDES Permit (Construction Stormwater 

General Permit) 

 
A Construction Stormwater General Permit will be obtained prior to any soil disturbance onsite 
and will be maintained throughout construction.  Any proposed retaining walls over four feet in 
height will also need separate building permits.  Any fences will also need permits. 
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8.0 OPERATIONS AND MAINTENANCE MANUAL 

An Operations and Maintenance Manual will be prepared and included as Exhibit I with the 
construction permit application.  
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9.0 BOND QUANTITIES 

Bond quantities will be prepared and submitted along with final design plans as required by the 
City. 
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10.0 CONCLUSION 

This Preliminary Technical Information Report shows the design for this site to meet all the 
requirements of the City of Sumner as mentioned in the 2012 Department of Ecology Stormwater 
Management Manual for Western Washington as modified by the City of Sumner.  Therefore, this 
project should be accepted as proposed. 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

6A Briscot loam 1.3 13.0%

39A Snohomish silty clay loam 1.5 15.7%

42A Sultan silt loam 7.0 71.3%

Totals for Area of Interest 9.8 100.0%
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III-2.3.2 Runoff Parameters

All storm event hydrograph methods require input of parameters that describe physical drainage basin characteristics. 

These parameters provide the basis from which the runoff hydrograph is developed. This section describes only the key 

parameter of curve number that is used to estimate the runoff from the water quality design storm.

Curve Number 

The NRCS (formerly SCS) has, for many years, conducted studies of the runoff characteristics for various land types. After 

gathering and analyzing extensive data, NRCS has developed relationships between land use, soil type, vegetation cover, 

interception, infiltration, surface storage, and runoff. The relationships have been characterized by a single runoff 

coefficient called a “curve number.” The National Engineering Handbook - Section 4: Hydrology (NEH-4, SCS, August 

1972) contains a detailed description of the development and use of the curve number method.

NRCS has developed “curve number” (CN) values based on soil type and land use. They can be found in Urban Hydrology 

for Small Watersheds, Technical Release 55 (TR-55), June 1986, published by the NRCS. The combination of these two 

factors is called the “soil-cover complex.” The soil-cover complexes have been assigned to one of four hydrologic soil 

groups, according to their runoff characteristics. NRCS has classified over 4,000 soil types into these four soil groups. 

Table III-2.3.1 Hydrologic Soil Series for Selected Soils in Washington State shows the hydrologic soil group of most soils 

in the state of Washington and provides a brief description of the four groups. For details on other soil types refer to the 

NRCS publication mentioned above (TR-55, 1986).

Table III-2.3.1 Hydrologic Soil Series for Selected Soils in Washington State

Soil Type
Hydrologic Soil 

Group
Soil Type

Hydrologic Soil 
Group

Soil Type
Hydrologic Soil 

Group

Agnew C Hoogdal C Raught B

Ahl B Hoypus A Reed D

Aits C Huel A
Reed, Drained or 
Protected

C

Alderwood C Indianoloa A Renton D

Arents, Alderwood B Jonas B Republic B

Arents, Everett B Jumpe B Riverwash variable

Ashoe B Kalaloch C Rober C

Baldhill B Kapowsin C/D Salal C

Barneston C Kilchis C Salkum B

Baumgard B Kitsap C Sammamish D

Beausite B Klaus C San Juan A

Belfast C Klone B Scamman D

Bellingham D Lates C Schneider B

Bellingham 
varient

C Lebam B Seattle D

Boistfort B Lummi D Sekiu D

Bow D Lynwood A Semiahmoo D

Bristcot D Lystair B Shalcar D

Buckley C Mal C Shano B

Bunker B Manley B Shelton C

Cagey C Mashel B Si C

Carlsborg A Maytown C Sinclair C

Casey D McKenna D Skipopa D

Cassolary C McMurray D Skykomish B

Cathcard B Melbourne B Snahopish B

Centralia B Menzel B Snohomish D

Chehalis B Mized Alluvial variable Solduc B

Page 4 of 9III-2.3 Single Event Hydrograph Method
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Soil Type
Hydrologic Soil 

Group
Soil Type

Hydrologic Soil 
Group

Soil Type
Hydrologic Soil 

Group

Chesaw A Molson B Solleks C

Cinebar B Mukilteo C/D Spana D

Calallam C Naff B Spanaway A/B

Clayton B Nargar A Springdale B

Coastal beaches variable National B Sulavar B

Colter C Neilton A Sultan C

Custer D Newberg B Sultan variant B

Custer, Drained C Nisqually B Sumas C

Dabob C Nooksak C Swantown D

Datula C Norma C/D Tacoma D

Delphi D Ogarty C Tanwax D

Dick A Olete C Tanwax, Drained C

Dimal D Olomount C Tealwhit D

Dupont D Olympic B Tenino C

Earlmont C Orcas D Tisch D

Edgewick C Oridia D Tokul C

Eld B Orting D Townsend C

Elwell B Oso C Trition D

Esquatzel B Ovall C Tukwila D

Everett A Pastik C Tukey C

Everson D Pheeney C Urbana C

Galvin D Phelan D Vailton B

Getchell A Pilchuck C Verlot C

Giles B Potchub C Wapato D

Godfrey D Poulsbo C Warden B

Greenwater A Prather C Whidbey C

Grove C Puget D Wilkeson B

Harstine C Puyallup B Winston A

Hartnit C Queets B Woodinville B

Hoh B Quilcene C Yelm C

Holo C Ragnar B Zynbar B

Hoodsport C Rainier C

Notes: 

Hydrologic Soil Group Classifications, as defined by the Soil Conservation Service:

A= (Low runoff potential). Soils having low runoff potential and high infiltration rates, even when thoroughly wetted. They 

consist chiefly of deep, well to excessively drained sands or gravels and have a high rate of water transmission (greater 

than 0.30 in/hr.).

B =(Moderately low runoff potential). Soils having moderate infiltration rates when thoroughly wetted and consist chiefly of 

moderately deep to deep, moderately well to well drained soils with moderately fine to moderately coarse textures. These 

soils have a moderate rate of water transmission (0.15-0.3 in/hr.).

C = (Moderately high runoff potential). Soils having low infiltration rates when thoroughly wetted and consist chiefly of soils 

with a layer that impedes downward movement of water and soils with moderately fine to fine textures. These soils have a 

low rate of water transmission (0.05-0.15 in/hr.).

D = (High runoff potential). Soils having high runoff potential. They have very low infiltration rates when thoroughly wetted 

and consist chiefly of clay soils with a high swelling potential, soils with a permanent high water table, soils with a hardpan 

Page 5 of 9III-2.3 Single Event Hydrograph Method

1/24/2019https://fortress.wa.gov/ecy/madcap/wq/2014SWMMWWinteractive/Content/Topics/Volu...

kharris
Line



 

knelson
Text Box
Exhibit C
Existing Conditions Basin Map

knelson
Rectangle





 

knelson
Text Box
Exhibit D
Developed Conditions Basin Map

knelson
Rectangle



kharris
Text Box
Onsite Area = 8.68 ac
Impervious = 7.81 acres
Pervious = 0.87 acres

kharris
Text Box
ROW Area = 0.53 ac
Impervious = 0.477 acres
Pervious = 0.053 acres

kharris
Arrow



 

knelson
Text Box
Exhibit E
Detention Analysis and Design

knelson
Rectangle



20662.003-TIR.doc 
 

Site Summary 

Total Area to detention = 9.21 acres 

On-Site Area = 8.68 acres 

 Impervious flat = 7.81 acres 
 Landscape flat = 0.87 acre 

ROW Area = 0.53 acres 

 Impervious flat = 0.477 acres 
 Landscape flat = 0.053 acre 
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SIZE THE EMERGENCY OVERFLOW 
SPILLWAY 

Length = (Q100/(3.21H3/2)) - 2.4 H 

Let  H =  0.5 feet 

 Q100 = 7.41 cfs 

 SO Length = (7.41/(3.21(0.53/2)) - 2.4 (0.5) 

  Length = 5.33 feet 

    Use 6 feet  

 

 

 



Open Pond

Area

Elevation Open Pond Volume Sum Volume

SF CF CF

48.5 1585 0 0 Static WS

49 1902 871.75 871.75

50 2623 2262.5 3134.25

51 3424 3023.5 6157.75

52 4307 3865.5 10023.25

53 5282 4794.5 14817.75

54 6351 5816.5 20634.25

55 7514 6932.5 27566.75

56 8786 8150 35716.75 Max. WS 0.82 ac-ft provided

57 10142 9464 45180.75 2.84 ac-ft req'd
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GENERAL USE LEVEL DESIGNATION FOR BASIC (TSS), DISSOLVED 

METALS (ENHANCED), AND PHOSPHORUS TREATMENT  

 

For  

 

Oldcastle Infrastructure, Inc.’s  

The BioPod™ Biofilter 

(Formerly the TreePod Biofilter) 
 

Ecology’s Decision:  

 

Based on Oldcastle Infrastructure, Inc. application submissions for the The BioPod™ 

Biofilter (BioPod), Ecology hereby issues the following use level designation:  

 

1. General Use Level Designation (GULD) for Basic, Enhanced, and Phosphorus 

Treatment: 

 Sized at a hydraulic loading rate of 1.6 gallons per minute (gpm) per square foot (sq 

ft) of media surface area. 

 

2. Ecology approves the BioPod at the hydraulic loading rate listed above, to achieve the 

maximum water quality design flow rate. The water quality design flow rates are 

calculated using the following procedures: 

 

 Western Washington:  For treatment installed upstream of detention or retention, 

the water quality design flow rate is the peak 15-minute flow rate as calculated using 

the latest version of the Western Washington Hydrology Model or other Ecology-

approved continuous runoff model. 

 Eastern Washington: For treatment installed upstream of detention or retention, 

the water quality design flow rate is the peak 15-minute flow rate as calculated using 

one of the three methods described in Chapter 2.2.5 of the Stormwater Management 

Manual for Eastern Washington (SWMMEW) or local manual. 

 Entire State: For treatment installed downstream of detention, the water quality 

design flow rate is the full 2-year release rate of the detention facility. 

 

3. The GULD has no expiration date, but may be amended or revoked by Ecology.  

 



Ecology’s Conditions of Use: 

 

The BioPod shall comply with these conditions:  

 

1) Oldcastle Infrastructure, Inc. shall design, assemble, install, operate, and maintain the 

BioPod installations in accordance with Oldcastle Infrastructure, Inc.’s applicable 

manuals and the Ecology Decision. 

 

2) BioPod media shall conform to the specifications submitted to and approved by Ecology 

 

3) Maintenance: The required inspection/maintenance interval for stormwater treatment 

devices is often dependent on the efficiency of the device and the degree of pollutant 

loading from a particular drainage basin. Therefore, Ecology does not endorse or 

recommend a “one size fits all” maintenance cycle for a particular model/size of 

manufactured filter treatment device. 

 

 The BioPod is designed for a target maintenance interval of 1 year. Maintenance 

includes replacing the mulch, assessing plant health, removal of trash, and raking 

the top few inches of engineered media.  

 A BioPod system tested at the Lake Union Ship Canal Test Facility in Seattle, WA 

required maintenance after 1.5 months, or 6.3% of a water year. Monitoring 

personnel observed similar maintenance issues with other systems evaluated at the 

Test Facility. The runoff from the Test Facility may be unusual and maintenance 

requirements of systems installed at the Test Facility may not be indicative of 

maintenance requirements for all sites. 

 Test results provided to Ecology from a BioPod System evaluated in a lab following 

New Jersey Department of Environmental Protection Laboratory Protocol for 

Filtration MTDs have indicated the BioPod System is capable of longer maintenance 

intervals. 

 Owners/operators must inspect BioPod systems for a minimum of twelve months 

from the start of post-construction operation to determine site-specific 

inspection/maintenance schedules and requirements. Owners/operators must 

conduct inspections monthly during the wet season, and every other month during 

the dry season. (According to the SWMMWW, the wet season in western 

Washington is October 1 to April 30. According to the SWMMEW, the wet season 

in eastern Washington is October 1 to June 30.) After the first year of operation, 

owners/operators must conduct inspections based on the findings during the first 

year of inspections. 

 Conduct inspections by qualified personnel, follow manufacturer’s guidelines, and 

use methods capable of determining either a decrease in treated effluent flow rate 

and/or a decrease in pollutant removal ability. 

 

4) Install the BioPod in such a manner that you bypass flows exceeding the maximum 

operating rate and you will not resuspend captured sediment. 



 

5) Discharges from the BioPod shall not cause or contribute to water quality standards 

violations in receiving waters. 

 

 

 

 

Applicant:     Oldcastle Infrastructure, Inc.  

  

Applicant’s Address:  360 Sutton Place 

     Santa Rosa, CA 95407 

 

Application Documents:  
 

Technical Evaluation Report TreePod™ BioFilter System Performance Certification Project, 

Prepared for Oldcastle, Inc., Prepared by Herrera Environmental Consultants, Inc. February 2018 

 

Technical Memorandum: Response to Board of External Reviewers’ Comments on the Technical 

Evaluation Report for the TreePod™ Biofilter System Performance Certification Project, 

Oldcastle, Inc. and Herrera Environmental Consultants, Inc., February 2018 

 

Technical Memorandum: Response to Board of External Reviewers’ Comments on the Technical 

Evaluation Report for the TreePod™ Biofilter System Performance Certification Project, 

Oldcastle, Inc. and Herrera Environmental Consultants, Inc., January 2018 

 

Application for Pilot Use Level Designation, TreePod™ Biofilter – Stormwater Treatment 

System, Oldcastle Stormwater Solutions, May 2016 

 

Emerging Stormwater Treatment Technologies Application for Certification: The TreePod™ 

Biofilter, Oldcastle Stormwater Solutions, April 2016   

 

Applicant’s Use Level Request:  
 

 General Use Level Designation as a Basic, Enhanced, and Phosphorus Treatment device 

in accordance with Ecology’s Stormwater Management Manual for Western Washington 

 

Applicant’s Performance Claims:  
 

Based on results from laboratory and field-testing, the applicant claims the BioPod™ Biofilter 

operating at a hydraulic loading rate of 153 inches per hour is able to remove:  

 80% of Total Suspended Solids (TSS) for influent concentrations greater than 100 mg/L 

and achieve a 20 mg/L effluent for influent concentrations less than 100 mg/L.   

 60% dissolved zinc for influent concentrations 0.02 to 0.3 mg/L. 

 30% dissolved copper for influent concentrations 0.005 to 0.02 mg/L. 

 50% or greater total phosphorus for influent concentrations 0.1 to 0.5 mg/L. 

 



Ecology’s Recommendations:  

 

Ecology finds that: 

 

 Oldcastle Infrastructure, Inc. has shown Ecology, through laboratory and field testing, 

that the BioPod™ Biofilter is capable of attaining Ecology’s Basic, Total Phosphorus, 

and Enhanced treatment goals. 

 

Findings of Fact:    

 

Field Testing 

1. Herrera Environmental Consultants, Inc. conducted monitoring of the BioPod™ Biofilter at 

the Lake Union Ship Canal Test Facility in Seattle Washington between November 2016 and 

April 2018. Herrera collected flow-weight composite samples during 14 separate storm 

events and peak flow grab samples during 3 separate storm events. The system was sized at 

an infiltration rate of 153 inches per hour or a hydraulic loading rate of 1.6 gpm/ft2.  

2. The D50 of the influent PSD ranged from 3 to 292 microns, with an average D50 of 28 

microns. 

3. Influent TSS concentrations ranged from 17 mg/L to 666 mg/L, with a mean concentration of 

98 mg/L. For all samples (influent concentrations above and below 100 mg/L) the bootstrap 

estimate of the lower 95 percent confidence limit (LCL 95) of the mean TSS reduction was 

84% and the bootstrap estimate of the upper 95 percent confidence limit (UCL95) of the 

mean TSS effluent concentration was 8.2 mg/L. 

4. Dissolved copper influent concentrations from the 17 events ranged from 9.0 µg/L to 21.1 

µg/L. The 21.1 µg/L data point was reduced to 20.0 µg/L, the upper limit to the TAPE 

allowed influent concentration range, prior to calculating the pollutant removal. A bootstrap 

estimate of the LCL95 of the mean dissolved copper reduction was 35%. 

5. Dissolved zinc influent concentrations from the 17 events ranged from 26.1 µg/L to 43.3 

µg/L. A bootstrap estimate of the LCL95 of the mean dissolved zinc reduction was 71%. 

6. Total phosphorus influent concentrations from the 17 events ranged from 0.064 mg/L to 1.56 

mg/L. All influent data greater than 0.5 mg/L were reduced to 0.5 mg/L, the upper limit to the TAPE 

allowed influent concentration range, prior to calculating the pollutant removal. A bootstrap 

estimate of the LCL95 of the mean total phosphorus reduction was 64%.  

7. The system experienced rapid sediment loading and needed to be maintained after 1.5 

months. Monitoring personnel observed similar sediment loading issues with other systems 

evaluated at the Test Facility. The runoff from the Test Facility may not be indicative of 

maintenance requirements for all sites. 

 

Laboratory Testing 

1. Good Harbour Laboratories (GHL) conducted laboratory testing at their site in Mississauga, 

Ontario in October 2017 following the New Jersey Department of Environmental Protection 

Laboratory Protocol for Filtration MTDs. The testing evaluated a 4-foot by 6-foot standard 

biofiltration chamber and inlet contour rack with bypass weir. The test sediment used during 

the testing was custom blended by GHL using various commercially available silica sands, 

which had an average d50 of 69 µm. Based on the lab test results: 



a. GHL evaluated removal efficiency over 15 events at a Maximum Treatment Flow Rate 

(MTFR) of 37.6 gpm, which corresponds to a MTFR to effective filtration treatment area 

ratio of 1.80 gpm/ft2. The system, operating at 100% of the MTFR with an average 

influent concentration of 201.3 mg/L, had an average removal efficiency of 99 percent. 

b. GHL evaluated sediment mass loading capacity over an additional 16 events using an 

influent SSC concentration of 400 mg/L. The first 11 runs were evaluated at 100% of the 

MTFR. The BioPod began to bypass, so the remaining 5 runs were evaluated at 90% of 

the MTFR. The total mass of the sediment captured was 245.0 lbs and the cumulative 

mass removal efficiency was 96.3%.   

2. Herrera Environmental Consultants Inc. conducted laboratory testing in September 2014 at 

the Seattle University Engineering Laboratory. The testing evaluated the flushing 

characteristics, hydraulic conductivity, and pollutant removal ability of twelve different 

media blends. Based on this testing, Oldcastle Infrastructure, Inc. selected one media blend, 

Mix 8, for inclusion in their TAPE evaluation of the BioPod™ Biofilter.  

a. Herrera evaluated Mix 8 in an 8-inch diameter by 36-inch tall polyvinyl chloride (PVC) 

column. The column contained 18-inches of Mix 8 on top of 6-inches of pea gravel. The 

BioPod will normally include a 3-inch mulch layer on top of the media layer; however, 

this was not included in the laboratory testing.   

b. Mix 8 has a hydraulic conductivity of 218 inches per hour; however, evaluation of the 

pollutant removal ability of the media was based on an infiltration rate of 115 inches per 

hour. The media was tested at 75%, 100%, and 125% of the infiltration rate. Based on the 

lab test results: 

 The system was evaluated using natural stormwater. The dissolved copper and 

dissolved zinc concentrations in the natural stormwater were lower than the TAPE 

influent standards; therefore, the stormwater was spiked with 66.4 mL of 100 mg/L 

Cu solution and 113.6 mL of 1,000 mg/L Zn solution.  

 The BioPod removed an average of 81% of TSS, with a mean influent concentration 

of 48.4 mg/L and a mean effluent concentration of 9.8 mg/L.  

 The BioPod removed an average of 94% of dissolved copper, with a mean influent 

concentration of 10.6 µg/L and a mean effluent concentration of 0.6 µg/L.  

 The BioPod removed an average of 97% of dissolved zinc, with a mean influent 

concentration of 117 µg/L and a mean effluent concentration of 4 µg/L.  

 The BioPod removed an average of 97% of total phosphorus, with a mean influent 

concentration of 2.52 mg/L and a mean effluent concentration of 0.066 mg/L. When 

total phosphorus influent concentrations were capped at the TAPE upper limit of 0.5 

mg/L, calculations showed an average removal of 87%. 

 

 

Other BioPod Related Issues to be Addressed By the Company: 

 

1. Conduct hydraulic testing to obtain information about maintenance requirements on a site 

with runoff that is more typical of the Pacific Northwest. 

 

 

 



Technology Description: Download at   

https://oldcastleprecast.com/stormwater/bioretention-

biofiltration-applications/bioretention-biofiltration-

solutions/   

 

Contact Information: 

 

Applicant:    Chris Demarest 

Oldcastle Infrastructure, Inc. 

(925) 667-7100 

Chris.demarest@oldcastle.com 

 

Applicant website:    https://oldcastleprecast.com/stormwater/    

 

 

Ecology web link:  https://ecology.wa.gov/Regulations-Permits/Guidance-technical-

assistance/Stormwater-permittee-guidance-resources/Emerging-stormwater-treatment-

technologies  

Ecology: Douglas C. Howie, P.E. 

Department of Ecology 

Water Quality Program 

(360) 407-6444 

douglas.howie@ecy.wa.gov 

 

Revision History 

Date Revision 

March 2018 GULD granted for Basic Treatment 

March 2018 Provisional GULD granted for Enhanced and Phosphorus Treatment 

June 2016 PULD Granted 

April 2018 GULD for Basic and Provisional GULD for Enhanced and 

Phosphorus granted, changed name to BioPod from TreePod 

July 2018 GULD for Enhanced and Phosphorus granted 

 

https://oldcastleprecast.com/stormwater/bioretention-biofiltration-applications/bioretention-biofiltration-solutions/
https://oldcastleprecast.com/stormwater/bioretention-biofiltration-applications/bioretention-biofiltration-solutions/
https://oldcastleprecast.com/stormwater/bioretention-biofiltration-applications/bioretention-biofiltration-solutions/
https://oldcastleprecast.com/stormwater/
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-guidance-resources/Emerging-stormwater-treatment-technologies
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-guidance-resources/Emerging-stormwater-treatment-technologies
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-guidance-resources/Emerging-stormwater-treatment-technologies
mailto:sciu461@ecy.wa.gov
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Storm Water Pollution Prevention Plan
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Operations and Maintenance Manual
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Downstream Drainage Path Map
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