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The applicant has proposed 100% stormwater
detention to serve the project which is a
conservative assumption in terms of the viability
of the overall project for the Landuse Application.
 However, it will be necessary to show MR5
compliance (LID Performance Standard or List 2
Feasibility) at time of civil application.  
[Storm Rpt; Pg 1 of 148]

Parcel ...054.  
[Storm Rpt; Pg 1 of 148]

REVISED STORMWATER DESIGN
RECEIVED NOV 2022.  (1st Review)

See review comments ("markups") on
this storm report, some of which must be
addressed prior to Landuse Approval
and some that can be addressed at civil
application.  Please refer to the DRT
Letter "Action Items" for markups that
must be addressed for landuse approval.

[Storm Rpt; Pg 1 of 148]
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Project Engineer’s Certification: 

  

“I hereby state that this Storm Drainage Report and Stormwater Pollution Prevention Plan for the East 

Town Crossing project has been prepared by me or under my supervision and meets the standard of care 

and expertise which is usual and customary in this community for professional engineers. I understand 

that City of Puyallup does not and will not assume liability for the sufficiency, suitability, or performance of 

drainage facilities prepared by me.” 

  

  

  

  

  

  

  

  

  

  

 

 

11/22/2022
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Section 1: Proposed Project Description 

The project address is 1001 Shaw Road, Puyallup, WA 98372. Parcel Numbers 

0420264021, 0420264053, 0420264053, 0420351066, 0420351030, 0420351029, 

0420351026. See Figure 1: Vicinity Map in Appendix A for a vicinity map showing the 

site in context. The project consists of a mixed-use project that will include 8.5 acres of 

multifamily housing, and 1.8 acres of commercial lots. Also included is the associated 

parking, access roads, utilities, and stormwater design. The project includes 179 

residential multifamily units, 9,583 sq ft of commercial buildings, and the associated 

vehicular and pedestrian routes. It also includes several plaza areas to accommodate 

outdoor activities and recreation.  

This storm report details the proposed stormwater plans and the calculations to support 

the design. The breakdown of impervious surfaces pre and post developed is shown 

below in Table 1.  

Table 1: Impervious/ Pervious Areas 

Project Land Use  Existing 
Area (Acres) 

Proposed 
Area (Acres) 

Area Change 
(Acres) 

Frontage 
Improvement 
Area (Acres) 

Roof 0 2.18 2.18 - 

Driveway/Parking 
/Walkway 

0 4.91 4.91 - 

Undisturbed 10.36 3.27 -7.09 - 

Total Impervious 0 7.09 7.09 0.74 

Total Pervious 10.36 3.27 -7.09 0.18 (includes 
porous hard 

surfaces from 
Shaw Road 
Frontage) 

Project Area 10.36 10.36 0 0.92 

Parcel ...054.  
[Storm Rpt; Pg 5 of 148]
Parcel ...054.  
[Storm Rpt; Pg 5 of 148]
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Section 2: Existing Conditions Description 

In existing conditions, the land is grassy with a network of existing dirt/gravel access 

roads. The existing site has been filled in the recent past. It also houses a stormwater 

pond serving the nearby Absher Construction office complex.  

 Compliance with Minimum Requirement 

The proposed project improvements consist of approximately 7.09 acres of new hard 

surfaces and will result in coverage of 68% of the project area being covered by 

impervious surfaces. Per the 2021 City of Puyallup Stormwater Management Manual, 

this project must comply with all minimum requirements 1-9. See flowchart below: 

2019 Ecology Manual
as adopted by the City.
[Storm Rpt; Pg 6 of 148]

2019 Ecology Manual
as adopted by the City.
[Storm Rpt; Pg 6 of 148]
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Minimum Requirement # 1: Preparation of Stormwater Site Plan 

A stormwater site plan has been prepared to provide water quality and flow control to 

the site and will be submitted with this report. Additionally, see Figure 3: Temporary 

Erosion and Sediment Control Plan and Figure 4: Grading and Drainage Plan in 

Appendix A.  

Minimum Requirement # 2: Construction Stormwater Pollution Prevention 

A temporary erosion and sediment control plan is part of the construction documents 

provided with this report and Figure 3: Temporary Erosion and Sediment Control Plan is 

included in Appendix A.   

See below for how each of the 13 elements of the Stormwater Pollution Prevention Plan 

(SWPPP) are addressed as follows. 

 Element # 1: Preserve vegetation/mark clearing limits 

o   Clearing limits are shown on the plan and as noted, they shall be marked using 

high visibility plastic fencing. All vegetated area outside the marked clearing limits 

shall be preserved in existing conditions.  

Element # 2: Established Construction Entrance 

o   As shown on the plans, a construction entrance is provided at the north east 

corner of the site per City of Puyallup standards. We suspect two construction 

entrances may be necessary, one for each entrance to the site.  

Element # 3: Control Flow Rates 

o   The proposed silt fence will be placed along all the downgradient boundaries 

of the proposed project limits to remove any sediment laden runoff from leaving 

the site, as shown on plans. The silt fence meets flow control requirements 

based on slopes and proposed flow path. Additionally, exposed soils not worked 

for a period of  7 days between May 1st- September 30th and for a period of 2 

days between October 1st and April 30th will be hydroseeded and stabilized. 

Contractor shall adjust silt fencing as necessary to keep sediment laden runoff 

onsite. 
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Element # 4: Install Sediment Control 

o   Silt fence will be placed along all the downgradient boundaries of the proposed 

project limits to remove any sediment laden runoff from leaving the site, as 

shown on plans. The contractor needs to protect all catch basins and adjust silt 

fencing as necessary to keep sediment laden runoff onsite. 

Element # 5: Stabilize Soils 

o  Per the standard erosion control notes provided on the plans, all exposed soils shall 

be hydroseeded and exposed soils shall be covered if left unworked for longer than 7 

days. 

 

Element # 6: Protect Slopes 

o   The site has flat slopes of 0-3% on the majority of the site. No slopes over 20% 

are being disturbed. All exposed soils not covered by the driveway and dwelling 

will be hydroseeded, and there will be no slopes greater than 2:1. 

Element # 7: Protect Drain Inlets 

o   Drain inlets are being protected from sediment and high energy flows through 

the use of catch basin inserts. Catch basin inserts will be installed in any existing 

catch basins within 500 feet from the project site including structures on Shaw 

Road E and Pioneer Way E. 

Element # 8: Stabilize Channels and Outlets 

o   There are no proposed channels or outlets proposed as part of the SWPPP. 

There is an existing channel along Pioneer Way E that will be protected as 

necessary  

Element # 9: Control Pollutants 

o   The only pollutants generated by this project are those that are commonly 

associated with the construction of a multi-family complex and commercial lots. 

Contractor is responsible to follow all City of Puyallup pollution prevention 

measures. Contractor to follow all City of Puyallup pollution control standard, 

particularly when handling concrete and vehicle activity. 
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Element # 10: Control De-watering 

o   The groundwater table is high on the site, so it was important to check if the 

plan will require dewatering. After consulting with the contractor, it was concluded 

that the project improvements are at a height above the observed groundwater 

so that dewatering will not be required. If dewatering is required, the contractor 

will be required to hire an experienced dewatering contractor and obtain any 

necessary permits. 

Element # 11: Maintain BMPs 

o   The contractor and property owner will be responsible for checking and 

maintaining all stormwater BMPs. Contractor to repair as needed. 

Element # 12: Manage the Project 

o   The owner and contractor will be tasked with managing the project and are 

responsible for ensuring all SWPPP measures are followed per the provided 

plans and this report. 

Element # 13: Protect Low Impact Development BMPs 

o   The proposed TESC plan includes details on a Filter Fabric Fence, Inlet protection, 

and a construction entrance. The TESC plan provided in Figure 1 outlines more details 

on each of these preventative measures taken to protect the area during construction. 

The contractor shall inspect LID proposed facility location pre and post construction to 

ensure no sediment laden water can enter the LID facilities area.  

Minimum Requirement # 3: Source Control of Pollution 

The plans provided with this report will be followed in the field to reduce the potential of 

pollution. It is anticipated that the only source of pollution generated on site will be from 

the minimal disturbance of soils which will be controlled by following the provided 

SWPPP and TESC plan. However, construction equipment can be a big source of 

pollution, so it is important to adhere to the recommendations in the SWPPP and TESC 

plan. New construction equipment will be used, and drip plans will be placed under 

them when at rest. There is no anticipated pollutant post construction other than 

pollutants from vehicular traffic typical of a multifamily complex and commercial lots. 

The property owner is responsible for the control of pollutants on their property, post 

construction.  
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Minimum Requirement # 4: Preservation of Natural Drainage System and Outfalls 

There is a channel to the east and one to the north, these are being preserved and 

enhanced. Discharge from the site is being preserved and will be directed to the natural 

conveyance system on East Pioneer Way. The topography of the site drains primarily 

from east to west. No flowing runoff has been observed or reported and no stormwater 

related flooding has been observed or reported.  

Minimum Requirement # 5: Onsite Stormwater Management 

Using the LID approach to onsite stormwater management the Contech Modular 

Wetlands systems were used to provide enhanced water quality on the site. To provide 

flow control detention vaults were sized. These passed the LID duration standards 

shown in the WWHM report in Appendix D. 

The storm drain system designed for the East Town Crossing project will utilize a 

standard on-site detention system using underground vaults. The design involves the 

collection of stormwater from both the roofs and the paved surfaces in standard catch 

basins and pipes. The conveyance system will convey the stormwater to one of two 

vault systems. 

The Commercial site in the northwest corner includes a single, large concrete detention 

vault. The runoff from the commercial site will be collected in the conveyance system to 

the vault and then released through a control manhole through a water quality system 

and then to the downstream system in East Pioneer Way. The commercial access to 

Shaw Road, which cannot be routed to the on-site detention system due to grades, is 

being accounted for via over-detention in the on-site detention system. The post-

detention pipe conveyance will include a Contech Modular Wetlands that provides water 

quality to the stormwater based on the mitigated release rate from the vault.  

The remainder of the site will also utilize a piped conveyance system, consisting of 

catch basins and roof drain lines around each building, to convey stormwater to a large 

detention system consisting of 2 concrete vaults joined by a 36” diameter detention 

system, effectively creating one large detention system. The release from that system 

will be routed through a control manhole before joining the stormwater from the 

commercial site going through the Modular Wetlands system and being released to the 

ditch conveyance in the south shoulder of East Pioneer Way. 

Per the WWHM LID Report on Pg 126 of 148, it does
not appear that flow durations for Vault 2/3 were
included in the LID analysis.  See comment on Pg 126.  
[Storm Rpt; Pg 11 of 148]

NOTE:  At this phase (landuse application) of the project it is not
necessary to show MR5 compliance if 100% detention is proposed and
the preliminary design meets the stream duration standard.  However, it
will be necessary to show MR5 compliance at time of civil application.  
[Storm Rpt; Pg 11 of 148]

Per the WWHM LID Report on Pg 126 of 148, it does
not appear that flow durations for Vault 2/3 were
included in the LID analysis.  See comment on Pg 126.  
[Storm Rpt; Pg 11 of 148]

NOTE:  At this phase (landuse application) of the project it is not
necessary to show MR5 compliance if 100% detention is proposed and
the preliminary design meets the stream duration standard.  However, it
will be necessary to show MR5 compliance at time of civil application.  
[Storm Rpt; Pg 11 of 148]
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The project required additional Pollution Generating Hard Surface in E Pioneer Way and 

Shaw Road, as well. The runoff volume and rate from East Pioneer way is being 

accounted for by over-detaining in the large on-site detention system. Water quality will 

be provided by smaller Contech Modular Wetlands in the new curb line of East Pioneer. 

The stormwater on Shaw Road is being accounted for with pervious pavement and 

pervious concrete. 

The storm system is shown on Figure 4: Grading and Drainage Plan in Appendix A 

To deal with offsite stormwater produced by the neighboring property a vault was 

previously designed by Abbey Road Group to meet the same conditions of the original 

pond design.  

Minimum Requirement # 6: Stormwater Treatment 

The entire site will be treated for water quality via Contech Modular Wetlands systems. 

A stormwater biofiltration system will be located on the commercial site in the northwest 

corner of the site and will intercept the discharge pipe that discharges water from the 

flow control vaults on the site. The water quality system was designed by Contech to 

meet Ecology requirements and is detailed on the plans submitted with this report. As 

this water quality system is downstream of the detention system, a smaller system can 

be used. In addition, due to elevation constraints on the site, a system with 1.8’ of 

elevation head loss across the unit was chosen for this project. 

In East Pioneer Way, the receiving stormwater inlets will consist of Contech Stormfilter 

systems for treatment of the stormwater before direct release to the ditch system in the 

south shoulder of East Pioneer Way. Flow control is not provided within East Pioneer 

Way as the increased volume and flow rate are being accounted for in the on-site 

detention vault. 

Minimum Requirement # 7: Flow Control 

The stormwater system designed for the site includes 3 large concrete vaults systems, 

one serving the commercial site and a two-vault system joined by a 36” detention pipe 

serving the remainder of the site. 

The vault serving the commercial site in the northwest portion of the site is designed to 

include an active detention area that is 218’ Long x 60’ wide x 3.5’ deep. There will be 

an additional 0.5’ of sediment storage on the bottom of the vault that is not included in 

Per prior reviews, the proposed replacement "vault" did not provide equal or
better FC and WQ mitigation of the original stormwater pond. Please submit
the proposed facility so the City can can confirm preliminary sizing in
relation to site constaints.  In addition, please review BMP T10.40 and BMP
D.3, vault design criteria described in the Ecology Manual as applicable.
[Storm Rpt; Pg 12 of 148]

WQ facilities downstream of detention
must be sized for the 2yr release rate.  
[Storm Rpt; Pg 12 of 148]

Min. Vault Height is 7' per Ecology Manual.  Due to
the size of this vault, the City is unwilling to support
an AMR to reduce the height of the vault below 5.5
feet due to maintenance and safety concerns.  Would
a StormChamber or similar system be an option?
[Storm Rpt; Pg 12 of 148]

WQ facilities downstream of detention
must be sized for the 2yr release rate.  
[Storm Rpt; Pg 12 of 148]

Per prior reviews, the proposed replacement "vault" did not provide equal or
better FC and WQ mitigation of the original stormwater pond. Please submit
the proposed facility so the City can can confirm preliminary sizing in
relation to site constaints.  In addition, please review BMP T10.40 and BMP
D.3, vault design criteria described in the Ecology Manual as applicable.
[Storm Rpt; Pg 12 of 148]

Min. Vault Height is 7' per Ecology Manual.  Due to
the size of this vault, the City is unwilling to support
an AMR to reduce the height of the vault below 5.5
feet due to maintenance and safety concerns.  Would
a StormChamber or similar system be an option?
[Storm Rpt; Pg 12 of 148]
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the volume calculations. The 60’ width of the vault is chosen to accommodate the 

ConcreteTech pre-cast, hollow-core, HS-20 rated lid system.  

The vault system serving the remainder of the site is 136,400 Cubic Feet and is 

comprised of 2 vaults joined by a 36” diameter detention pipe. The pipe adds to the 

detention volume, but the pipe volume was not used to calculate the detention volume. 

The vault on the west side of the site is 200’ long x 70’ wide x 5.5’ deep, and the last 

vault is 180’ x 60’ x 5.5’ deep. There will be an additional 0.5’ of sediment storage on 

the bottom of both vaults that is not included in the volume calculations. Again, the width 

of the vault was chosen to work with the ConcreteTech pre-cast, hollow-core, HS-20 

rated lid system. 

While the specific structural details for the vaults will be provided in the final design, the 

structural engineer was consulted for the layout of the vaults, so the sizing, depth, and 

volume have been fully vetted to work with the site and the depth available without 

being impacted by groundwater. The vaults have been designed as slightly larger than 

the size given in WWHM to account for sediment build up that could result from 

infrequent maintenance.  

Minimum Requirement # 8: Wetlands Protection 

There is a potential wetland on the parcel adjacent to the subject parcel on the east. 

This wetland will be evaluated, and all necessary buffers will be adhered to.  

Minimum Requirement # 9: Operations and Maintenance 

Sediment control structures need to be cleaned at least once every 3 months 

in the winter and fall months. Catch basin shall be checked per maintenance 

recommendations and after major storm events. A maintenance checklist has 

been provided in Appendix C. 

Section 3: Infiltration Rates / Soils Report 

The Soil Conservation Service identifies this land as Briscot loam and Puyallup fine 

sandy loam. A geotechnical engineering report was prepared for the project by Krazan 

and Associates and is included in Appendix B. 

According to the report from Krazan and Associates, included in Appendix B, infiltration 

is not feasible on this site.  

If the vaults are located within the designated fire lane, the vaults
shall be designed to support the full weight of the fire truck
apparatus, including outrigger point loading(s).  A "designated
outrigger area" is not acceptable.
[Storm Rpt; Pg 13 of 148]

Min. Vault Height is 7' per Ecology Manual.  The
City is willing to allow a 5.5' deep vault provided
an AMR is submitted to document the revision.  
[Storm Rpt; Pg 13 of 148]

If the vaults are located within the designated fire lane, the vaults
shall be designed to support the full weight of the fire truck
apparatus, including outrigger point loading(s).  A "designated
outrigger area" is not acceptable.
[Storm Rpt; Pg 13 of 148]

Min. Vault Height is 7' per Ecology Manual.  The
City is willing to allow a 5.5' deep vault provided
an AMR is submitted to document the revision.  
[Storm Rpt; Pg 13 of 148]
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Section 4: Wells and Septic Systems. 

There are no existing wells identified on the property, nor are there any known septic 

systems on the site. Neither a well nor a septic is proposed for the site. 

Section 5: Fuel Tanks 

There are no identified fuel tanks on the property. 

Section 6: Subbasins Description 

The site has a slight moderate slope from the east to west of the project site. The 

proposed storm water design utilizes a catch and convey system to collect water from 

either the commercial basin or the multifamily housing basin. The water will flow to one 

of three vaults. The vaults will provide detention for the stormwater system. 

Downstream of the vaults the two basins will join via a trunk pipe and flow through a 

Contech Modular Wetlands system, after being treated the water will flow out to a 

discharge point in a ditch in Pioneer Way E. The commercial and multifamily basins are 

shown in Figure 5 in Appendix A. 

All stormwater facilities proposed for the site have been designed per the current City of 

Puyallup Surface Water Management Manual. 

Section 7: Floodplain Analysis 

From the Pierce County GIS database, the site area is shown in the 2017 Regulated 

Floodplain. A Letter of Map Revision was issued on April 27th, 2022 and went into effect 

on September 8th, 2022. See attached Letter of Map Revision in Appendix E. 

Section 8: Aesthetic Consideration for Facilities 

The proposed facilities for stormwater quality and management are based on City of 

Puyallup standards and contractor shall take aesthetic into consideration when installing 

stormwater management BMPs. Most of the stormwater facilities will not be visible as 

they are underground systems.  

 

 

Portions of the site remain in the regulated floodplain. 
Any proposed work within the regulated floodplain shall
adhere to the criteria of PMC 21.07 (comp. storage;
structure protection; habitat assessment; etc.).  
[Storm Rpt; Pg 14 of 148]

Portions of the site remain in the regulated floodplain. 
Any proposed work within the regulated floodplain shall
adhere to the criteria of PMC 21.07 (comp. storage;
structure protection; habitat assessment; etc.).  
[Storm Rpt; Pg 14 of 148]
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Section 9: Facility Sizing and Downstream Analysis 

Facility Sizing 

The proposed stormwater facilities were designed and sized per the 2021 City of 

Puyallup Stormwater Management Manual. We are proposing an LID method of 

Contech Modular Wetlands water quality and a storage vault for flow control.   

Water Quality 

Contech Modular Wetlands water quality systems will treat stormwater onsite from the 

impervious pollution generating surfaces. Off-site the Shaw frontage road will utilize 

pervious sidewalks. The half street frontage from Pioneer has been over detained for in 

the modeling of the storm mitigation system. The Modular Wetlands system has been 

designed by Contech Engineers to meet the Ecology requirements. The water quality 

system sizing was done by Contech Engineering using the water quality output from the 

WWHM report provided in Appendix D, Appendix F shows the Contech Modular 

Wetlands approval from the DOE. 

Flow Control 

Three vaults will provide detention onsite. The first vault will provide 45,780 cubic feet of 

detention to the commercial basin and has been oversized to allow the commercial 

entrance to bypass the treatment. The other two vaults will work together to provide 

detention to the rest of the site. The second vault will provide 77,000 cubic feet of 

detention and the third vault will provide 59,400 cubic feet of detention; in total the two 

vaults provide 136,400 cubic feet of detention volume. These values meet/exceed the 

values calculated in the WWHM report provided in Appendix D. The two vaults that 

provide flow control treatment for the multifamily housing area of the site are connected 

by a 36” pipe at 0% slope. The vaults have also been oversized to allow for the 

stormwater on the half street of Pioneer frontage to bypass the site. The vaults have 

been sized in WWHM and the report is provided in Appendix D. 

Conveyance System 

The conveyance system consists of roof drain lines for each building, which will connect 

to 12” pipes that will flow stormwater from the impervious surfaces into the vaults. From 

the vaults the stormwater enters a 12” trunk pipe and the stormwater will be treated 

using a Contech Modular Wetlands system. Once treated the stormwater will flow out of 

a 12” pipe and flow into a ditch in Pioneer Way E.  

2019 Ecology Manual as
adopted by the City.
[Storm Rpt; Pg 15 of 148]

At time of civil application,
need to discuss Pioneer WQ.
[Storm Rpt; Pg 15 of 148]

Confusing...can't bypass WQ. 
Clarify at time of civil application.
[Storm Rpt; Pg 15 of 148]

a regulated stream
[Storm Rpt; Pg 15 of 148]

At time of civil application, a downstream analysis will
be required to ensure there is adequate conveyance
capacity between the project site and the Pioneer
north ditch.  This would include a backwater analysis
from the OHWM and include runoff from onsite and
offsite basins tributary to the discharge location.
[Storm Rpt; Pg 15 of 148]

At time of civil application, provide a backwater analysis of the Pioneer Avenue
conveyance system as outlined in City Standards Section 204.3 considering the
tailwater elevation (OHWM) of the Pioneer Avenue north ditch.  The analysis shall
include runoff from onsite and offsite basins tributary to the discharge location.
[Storm Rpt; Pg 15 of 148]
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be required to ensure there is adequate conveyance
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north ditch.  This would include a backwater analysis
from the OHWM and include runoff from onsite and
offsite basins tributary to the discharge location.
[Storm Rpt; Pg 15 of 148]

At time of civil application, provide a backwater analysis of the Pioneer Avenue
conveyance system as outlined in City Standards Section 204.3 considering the
tailwater elevation (OHWM) of the Pioneer Avenue north ditch.  The analysis shall
include runoff from onsite and offsite basins tributary to the discharge location.
[Storm Rpt; Pg 15 of 148]



 

                                                                                                                                                                          

East Town Crossing 

Stormwater Drainage Report                                                                                                                          

City of Puyallup, Washington                                                                                                                                       Page 16 of 27 

Downstream Analysis 

The system will ultimately flow to the ditch in pioneer that has an 18” PVC pipe. The 

stream will continue and ultimately end up at the Puyallup River, for this reason it is 

especially important to have water quality treatment.  

Section 10: Utilities 

All utilities will be designed and installed per City of Puyallup standards. Storm facilities 

and conveyance systems will be designed and constructed with appropriate cover and 

separation from water and sanitary sewer systems. 

Section 11: Covenants, Dedications, Easements 

There are no covenants, dedications, or easements necessary at this time.  

Section 12: Property Owners’ Association Articles of Incorporation 

There are no articles on incorporation available for this property at this time. 

Section 13: Other Permits or Conditions Placed on the Project 

No other permits or conditions are necessary at this time.  

  

  

  

  

 

 

 

 

 

a regulated stream
[Storm Rpt; Pg 16 of 148]

The applicant will be required to post a financial
guarantee in accordance with PMC 21.10.160.
[Storm Rpt; Pg 16 of 148]

a regulated stream
[Storm Rpt; Pg 16 of 148]

The applicant will be required to post a financial
guarantee in accordance with PMC 21.10.160.
[Storm Rpt; Pg 16 of 148]
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Appendix A – Supporting Figures 
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Figure 1: Vicinity Map 

  

 

 

 

  

  

  

  

  



East Town Crossing
Vicinity Map

Figure
#1
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Figure 2: Soils Map 

  

 

 

 

  

  

  

  

  

  



East Town Crossing
Soils Map

Figure
#2

Briscot Loam

Puyallup Fine
Sandy Loam
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Figure 3: Temporary Erosion and Sediment Control Plan 
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Figure 4: Grading and Drainage Plan 
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CONTECH STORMFILTER SYSTEM
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W/ ENHANCED TREATMENT
SEE DETAIL

CONTROL MANHOLE
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CONTROL MANHOLE
SEE DETAIL

DRAINAGE NOTE
ALL PROPOSED BUILDING WILL

HAVE SEPERATE ROOF AND
FOOTING DRAIN LINES THAT WILL

BE SHOWN IN FINAL DESIGN

POTENTIAL PHASE LINE

1:40

11/22

If this is intended to be a combined water quality and flow control facility, the
design must adhere to Ecology criteria outlined in Ecology Manual Vol V for
combined facilities, i.e., 2 cell design for WQ, etc.  Similarly, the design must
meet the WQ treatment and detention volumes of the original, approved, CES
design. See prior comments in the Storm Report dated December 15, 2021 as
well as review comments on the previously submitted "Storm Detention Plan".
 Show that the facility is appropriately sized and will fit on the site plan without
negatively affecting the proposed development features and structures.
[Prelim. Civil Dwgs Part 1; Storm Plan, Pg 14 of 15]

To be revised per McInnis letter dated Nov 22, 2022.
 Facility shall be preliminarily designed, per prior
review comments, to ensure the replacement facility
is appropriately sized and will not negatively affect
the proposed site plan features and structures. 
[Prelim. Civil Dwgs Part 1; Storm Plan, Pg 14 of 15]

Use conventional paving thru the approach.

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

At time of civil application, will need to clarify how this surface
area is being captured and detained.

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

HP?

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

Verify-Flow Control location? The FC structure
location conflicts with the Vault 2/3 release (unless its
a flow splitter).

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

Downstream of detention, treat for the 2yr release rate.

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]
Min. Vault Height is 7' per Ecology Manual.  The City
is willing to allow a 5.5' deep vault provided an AMR
is submitted to document the revision.  

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

Min. Vault Height is 7' per Ecology Manual.  Due to
the size of this vault, the City is unwilling to support
an AMR to reduce the height of the vault below 5.5
feet due to maintenance and safety concerns.  Would
a StormChamber or similar system be an option? 
Revise accordingly.

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

At time of civil application, a downstream analysis will
be required to ensure there is adequate conveyance
capacity between the project site and the Pioneer
north ditch.  This would include a backwater analysis
from the OHWM and include runoff from onsite and
offsite basins tributary to the discharge location.

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

Shouldn't portions of this area be included in the Bypass
(excluding stream)?

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]
To be revised per McInnis letter dated Nov 22, 2022. 
Facility shall be preliminarily designed, per prior
review comments, to ensure the replacement facility is
appropriately sized and will not negatively affect the
proposed site plan features and structures. 

[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

If this is intended to be a combined water quality and flow control facility, the
design must adhere to Ecology criteria outlined in Ecology Manual Vol V for
combined facilities, i.e., 2 cell design for WQ, etc.  Similarly, the design must
meet the WQ treatment and detention volumes of the original, approved, CES
design. See prior comments in the Storm Report dated December 15, 2021 as
well as review comments on the previously submitted "Storm Detention Plan".
 Show that the facility is appropriately sized and will fit on the site plan without
negatively affecting the proposed development features and structures.
[Storm Report; Storm Plans Sht 1 of 5; Pg 25 of 148]

Use conventional paving
thru the approach.
[Storm Rpt; Pg 25 of 148]

Verify-Flow Control location? The FC
structure location conflicts with the Vault
2/3 release (unless its a flow splitter).
[Storm Rpt; Pg 25 of 148]

Min. Vault Height is 7' per Ecology Manual.  The
City is willing to allow a 5.5' deep vault provided
an AMR is submitted to document the revision.  
[Storm Rpt; Pg 25 of 148]

Min. Vault Height is 7' per Ecology Manual.  Due to
the size of this vault, the City is unwilling to support
an AMR to reduce the height of the vault below 5.5
feet due to maintenance and safety concerns.  Would
a StormChamber or similar system be an option? 
Revise accordingly.
[Storm Rpt; Pg 25 of 148]

Shouldn't portions of this area be included in the
Bypass (excluding stream)?
[Storm Rpt; Pg 25 of 148]

At time of civil application, will need to clarify how
this surface area is being captured and detained.
[Storm Rpt; Pg 25 of 148]

HP?
[Storm Rpt; Pg 25 of 148]

Downstream of detention, treat
for the 2yr release rate.
[Storm Rpt; Pg 25 of 148]

At time of civil application, a downstream analysis will
be required to ensure there is adequate conveyance
capacity between the project site and the Pioneer
north ditch.  This would include a backwater analysis
from the OHWM and include runoff from onsite and
offsite basins tributary to the discharge location.
[Storm Rpt; Pg 25 of 148]
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Figure 5: Subbasins 

  

  

  

  

  

  

  

 

 



At time of civil application, please indicate the basin landuse
types and areas on this exhibit (lawn, roofs, sidewalks
(permeable vs conventional, roads, etc.) for each subbasin.  
[Storm Rpt; Pg 27 of 148]

At time of civil application,
add the conventional
paving thru the approach
into the WWHM analysis.
[Storm Rpt; Pg 27 of 148]

ARG replacement facility to be sized
correctly per prior review comments
and prior to Landuse approval.
[Storm Rpt; Pg 27 of 148]

At time of civil application, please indicate the basin landuse
types and areas on this exhibit (lawn, roofs, sidewalks
(permeable vs conventional, roads, etc.) for each subbasin.  
[Storm Rpt; Pg 27 of 148]

At time of civil application,
add the conventional
paving thru the approach
into the WWHM analysis.
[Storm Rpt; Pg 27 of 148]

ARG replacement facility to be sized
correctly per prior review comments
and prior to Landuse approval.
[Storm Rpt; Pg 27 of 148]



 

                                                                                                                                                                          

East Town Crossing 
Stormwater Drainage Report                                                                                                                          
City of Puyallup, Washington                                                                                                                                       Page 23 of 27 

  

  

  

  

  

  

  

  

 

 

 

 

Appendix B – Geotechnical Analysis 

  

  

 

 

  

  

 

  

At time of civil application, provide results of the
groundwater monitoring at Monitoring Wells #1 and #2
(Figure A8 in the previously submitted storm report).  
[Storm Rpt; Pg 28 of 148]

At time of civil application, provide results of the
groundwater monitoring at Monitoring Wells #1 and #2
(Figure A8 in the previously submitted storm report).  
[Storm Rpt; Pg 28 of 148]
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Appendix C – Maintenance and Operations 

  

 

 
 
 
 
 
 
 
 
 















ENGINEERED SOLUTIONS

Modular Wetlands® Linear 
Operation & Maintenance Manual
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Maintenance Summary

	• Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.

	◦ (5 minute average service time ).

	• Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months.

	◦ (10 minute average service time ).

	• Replace Cartridge Filter Media – average maintenance interval 12 to 24 months.

	◦ (10-15 minute per cartridge average service time ).

	• Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months.

	◦ (5 minute average service time ).

	• Trim Vegetation – average maintenance interval is 6 to 12 months.

	◦ (Service time varies).

System Diagram



3

Maintenance Procedures

Screening Device

1.	 Remove grate or manhole cover to gain access to the screening device in the Pre- Treatment Chamber. Vault type 
units do not have screening device. Maintenance can be performed without entry.

2.	 Remove all pollutants collected by the screening device. Removal can be done manually or with the use of a vacuum 
truck.

3.	 Screening device can easily be removed from the Pre-Treatment Chamber to gain access to separation chamber and 
media filters below. Replace grate or manhole cover when completed.

Separation Chamber

1.	 Perform maintenance procedures of screening device listed above before maintaining the separation chamber.

2.	 With a pressure washer, spray down pollutants accumulated on walls and cartridge filters.

3.	 Vacuum out Separation Chamber and remove all accumulated pollutants. Replace screening device, grate or 
manhole cover when completed.

Cartridge Filters

1.	 Perform maintenance procedures on screening device and separation chamber before maintaining cartridge filters.

2.	 Enter separation chamber.

3.	 Unscrew the two bolts holding the lid on each cartridge filter and remove lid.

4.	 Remove each of 4 to 8 media cages holding the media in place.

5.	 Spray down the cartridge filter to remove any accumulated pollutants.

6.	 Vacuum out old media and accumulated pollutants.

7.	 Reinstall media cages and fill with new media from manufacturer or outside supplier. Manufacturer will provide 
specification of media and sources to purchase.

8.	 Replace the lid and tighten down bolts. Replace screening device, grate or manhole cover when completed.

Drain Down Filter

1.	 Remove hatch or manhole cover over discharge chamber and enter chamber. Entry into chambers may require 
confined space training based on state and local regulations.

2.	 Unlock and lift drain down filter housing and remove old media block. Replace with new media block. Lower drain 
down filter housing and lock into place.

3.	 Exit chamber and replace hatch or manhole cover.
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Maintenance Notes

1.	 Following maintenance and/or inspection, it is recommended the maintenance operator prepare a maintenance/
inspection record. The record should include any maintenance activities performed, amount and description of 
debris collected, and condition of the system and its various filter mechanisms.

2.	 The owner should keep maintenance/inspection record(s) for a minimum of five years from the date of 
maintenance. These records should be made available to the governing municipality for inspection upon request at 
any time.

3.	 Transport all debris, trash, organics and sediments to approved facility for disposal in accordance with local and 
state requirements.

4.	 Entry into chambers may require confined space training based on state and local regulations.

5.	 No fertilizer shall be used in the Biofiltration Chamber.

6.	 Irrigation should be provided as recommended by manufacturer and/or landscape architect. Amount of irrigation 
required is dependent on plant species. Some plants may require irrigation.

Maintenance Procedure Illustration

Screening Device

The screening device is located directly under the manhole or 
grate over the Pre-Treatment Chamber. It’s mounted directly 
underneath for easy access and cleaning. Device can be 
cleaned by hand or with a vacuum truck.

Separation Chamber

The separation chamber is located directly beneath the screening 
device. It can be quickly cleaned using a vacuum truck or by 
hand. A pressure washer is useful to assist in the cleaning process.
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Cartridge Filters

The cartridge filters are located in the Pre-Treatment chamber 
connected to the wall adjacent to the biofiltration chamber. The 
cartridges have removable tops to access the individual media 
filters. Once the cartridge is open media can be easily removed 
and replaced by hand or a vacuum truck.

Drain Down Filter

The drain down filter is located in the Discharge Chamber. The 
drain filter unlocks from the wall mount and hinges
up. Remove filter block and replace with new block.

Trim Vegetation

Vegetation should be maintained in the same manner as 
surrounding vegetation and trimmed as needed. No fertilizer 
shall be used on the plants. Irrigation per the recommendation of 
the manufacturer and or landscape
architect. Different types of vegetation requires different amounts 
of irrigation.
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For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (  ) _

Inspector Name Date / / Time AM / PM

Weather Condition Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):

Other Inspection Items:

 Storm Event in Last 72-hours?           No          YesType of Inspection             Routine Follow Up Complaint Storm

Office personnel to complete section to 
the left.

Inspection Report 
Modular Wetlands Linear

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 
specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance

ENGINEERED SOLUTIONS
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For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (  ) _

Inspector Name   Date / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Comments:

Inlet and Outlet 
Pipe Condition

Drain Down Pipe 
Condition

Discharge Chamber 
Condition

Drain Down Media 
Condition

Plant Condition

Media Filter 
Condition

Long:

MWS 
Sedimentation 

Basin

Total Debris 
Accumulation

Condition of Media  
25/50/75/100

(will be changed
@ 75%)

Operational Per 
Manufactures' 
Specifications           
(If not, why?)

Lat: MWS             
Catch Basins

GPS Coordinates     
of Insert

Manufacturer / 
Description / Sizing

Trash 
Accumulation

Foliage 
Accumulation

Sediment 
Accumulation

Type of Inspection             Routine Follow Up Complaint Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 
the left.

Project Address 

Project Name   

Cleaning and Maintenance Report
Modular Wetlands LinearENGINEERED SOLUTIONS



SUPPORT
DRAWINGS AND SPECIFICATIONS ARE AVAILABLE AT WWW.CONTECHES.COM

© 2022 CONTECH ENGINEERED SOLUTIONS LLC, A QUIKRETE COMPANY

800-338-1122

WWW.CONTECHES.COM

ALL RIGHTS RESERVED. PRINTED IN THE USA. 

CONTECH ENGINEERED SOLUTIONS LLC PROVIDES SITE SOLUTIONS FOR THE CIVIL ENGINEERING 

INDUSTRY. CONTECH’S PORTFOLIO INCLUDES BRIDGES, DRAINAGE, SANITARY SEWER, STORMWATER 

AND EARTH STABILIZATION PRODUCTS. FOR INFORMATION ON OTHER CONTECH DIVISION 

OFFERINGS, VISIT CONTECHES.COM OR CALL 800-338-1122.

Modular Wetlands Maintenance Guide 08/22

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS 

SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS 

AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY 

APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED 

TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED 

WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY 

PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE 

(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

ENGINEERED SOLUTIONS
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Appendix D – WWHM Calculations 

  

 

 
 
 
 
 
 
 
 



















Min. Vault Height is 7' per Ecology Manual.  Due to
the size of this vault, the City is unwilling to support
an AMR to reduce the height of the vault below 5.5
feet due to maintenance and safety concerns.  Would
a StormChamber or similar system be an option?
[Storm Rpt; Pg 112 of 148]

Min. Vault Height is 7' per Ecology Manual.  Due to
the size of this vault, the City is unwilling to support
an AMR to reduce the height of the vault below 5.5
feet due to maintenance and safety concerns.  Would
a StormChamber or similar system be an option?
[Storm Rpt; Pg 112 of 148]





Min. Vault Height is 7' per Ecology Manual.  The
City is willing to allow a 5.5' deep vault provided
an AMR is submitted to document the revision.  
[Storm Rpt; Pg 114 of 148]

Min. Vault Height is 7' per Ecology Manual.  The
City is willing to allow a 5.5' deep vault provided
an AMR is submitted to document the revision.  
[Storm Rpt; Pg 114 of 148]























WQ facilities downstream of detention
must be sized for the 2yr release rate.  
[Storm Rpt; Pg 125 of 148]

WQ facilities downstream of detention
must be sized for the 2yr release rate.  
[Storm Rpt; Pg 125 of 148]



For some reason, Vault 2/3 is not included in the LID Performance
Standard Analysis/Report, so the results ("Pass") may not be accurate.   
[Storm Rpt; Pg 126 of 148]

NOTE:  At this phase (landuse application) of the project it is not
necessary to show MR5 compliance if 100% detention is proposed and
the preliminary design meets the stream duration standard.  However, it
will be necessary to show MR5 compliance at time of civil application.  
[Storm Rpt; Pg 126 of 148]

For some reason, Vault 2/3 is not included in the LID Performance
Standard Analysis/Report, so the results ("Pass") may not be accurate.   
[Storm Rpt; Pg 126 of 148]

NOTE:  At this phase (landuse application) of the project it is not
necessary to show MR5 compliance if 100% detention is proposed and
the preliminary design meets the stream duration standard.  However, it
will be necessary to show MR5 compliance at time of civil application.  
[Storm Rpt; Pg 126 of 148]
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Appendix E: Letter of Map Revision 
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Appendix F: Water Quality Information 
 
 



 

August 2021 
 

GENERAL USE LEVEL DESIGNATION FOR BASIC (TSS) 

ENHANCED AND PHOSPHORUS TREATMENT 

 
For 

 

MWS-Linear Modular Wetland 

 
Ecology’s Decision 

 

Based on Modular Wetland Systems, Inc, application submissions, including the Technical 

Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level 

designation: 

 

1. General Use Level Designation (GULD) for the MWS-Linear Modular Wetland Stormwater 

Treatment System for Basic, Phosphorus, and Enhanced treatment 

 Sized at a hydraulic loading rate of: 

 1 gallon per minute (gpm) per square foot (sq ft) of Wetland Cell 

Surface Area 

 Prefilter box (approved at either 22 inches or 33 inches tall) 

 3.0 gpm/sq ft of prefilter box surface area for moderate 

pollutant loading rates (low to medium density residential 

basins). 

 2.1 gpm/sq ft of prefilter box surface area for high pollutant 

loading rates (commercial and industrial basins). 

2. Ecology approves the MWS – Linear Modular Wetland Stormwater Treatment 

System units for Basic, Phosphorus, and Enhanced treatment at the hydraulic 

loading rate listed above. Designers shall calculate the water quality design flow 

rates 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 water quality 

treatment design 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 water quality treatment 

design 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 

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

facility. 

3. These use level designations have no expiration date but may be amended or 

revoked by Ecology, and are subject to the conditions specified below. 

 

Ecology’s Conditions of Use 

Applicants shall comply with the following conditions: 

1) Design, assemble, install, operate, and maintain the MWS – Linear Modular 

Wetland Stormwater Treatment System units, in accordance with Modular Wetland 

Systems, Inc. applicable manuals and documents and the Ecology Decision. 

2) Each site plan must undergo Modular Wetland Systems, Inc. review and approval 

before site installation. This ensures that site grading and slope are appropriate for 

use of a MWS – Linear Modular Wetland Stormwater Treatment System unit. 

3) MSW – Linear Modular Wetland Stormwater Treatment System media shall 

conform to the specifications submitted to and approved by Ecology. 

4) The applicant tested the MWS – Linear Modular Wetland Stormwater Treatment System 

with an external bypass weir. This weir limited the depth of water flowing through the 

media, and therefore the active treatment area, to below the root zone of the plants. This 

GULD applies to MWS – Linear Modular Wetland Stormwater Treatment Systems whether 

plants are included in the final product or not. 

5) Maintenance: The required maintenance interval for stormwater treatment devices is often 

dependent upon 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 stormwater treatment technology. 

 Typically, Modular Wetland Systems, Inc. designs MWS – Linear Modular Wetland 

systems for a target prefilter media life of 6 to 12 months. 

 Indications of the need for maintenance include effluent flow decreasing to 

below the design flow rate or decrease in treatment below required levels. 

 Owners/operators must inspect MWS – Linear Modular Wetland systems 

for a minimum of twelve months from the start of post-construction 

operation to determine site-specific maintenance schedules and 

requirements. You 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 fo determining either a decrease in 

treated effluent flowrate and/or a decrease in pollutant removal ability. 

 When inspections are performed, the following findings typically serve as 

maintenance triggers: 

 Standing water remains in the vault between rain events, or 

 Bypass occurs during storms smaller than the design storm. 

 If excessive floatables (trash and debris) are present (but no standing 

water or excessive sedimentation), perform a minor maintenance 

consisting of gross solids removal, not prefilter media replacement. 

 Additional data collection will be used to create a correlation between 

pretreatment chamber sediment depth and pre-filter clogging (see 

Issues to be Addressed by the Company section below) 

6) Discharges from the MWS – Linear Modular Wetland Stormwater Treatment 

System units shall not cause or contribute to water quality standards violations in 

receiving waters. 

 

 

Applicant: Modular Wetland Systems, Inc. 

 

Applicant’s Address: 5796 Armada Drive, Suite 250 

 Carlsbad, CA 92008 

 

Application Documents: 

 

Original Application for Conditional Use Level Designation, Modular Wetland System, Linear 

Stormwater Filtration System Modular Wetland Systems, Inc., January 2011 

 

Quality Assurance Project Plan: Modular Wetland System – Linear Treatment System 

Performance Monitoring Project, draft, January 2011  

 

Revised Application for Conditional Use Level Designation, Modular Wetland System, Linear 

Stormwater Filtration System Modular Wetland Systems, Inc., May 2011 

 

Memorandum: Modular Wetland System-Linear GULD Application Supplementary Data, April 

2014 

 



Technical Evaluation Report: Modular Wetland System Stormwater Treatment System 

Performance Monitoring, April 2014 

 

Applicant’s Use Level Request: 

 

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

device in accordance with Ecology’s Guidance for Evaluating Emerging Stormwater 

Treatment Technologies Technology Assessment Protocol – Ecology (TAPE) January 

2011 Revision.  

 

Applicant’s Performance Claims: 

 

 The MWS – Linear Modular wetland is capable of removing a minimum of 80-percent 

of TSS from stormwater with influent concentrations between 100 and 200 mg/L. 

 The MWS – Linear Modular wetland is capable of removing a minimum of 50-percent 

of total phosphorus from stormwater with influent concentrations between 0.1 and 0.5 

mg/L. 

 The MWS – Linear Modular wetland is capable of removing a minimum 30-percent of 

dissolved copper from stormwater with influent concentrations between 0.005 and 

0.020 mg/L. 

 The MWS – Linear Modular wetland is capable of removing a minimum 60-percent of 

dissolved zinc from stormwater with influent concentrations between 0.02 and 0.30 

mg/L.  

 

Ecology’s Recommendations: 

 

 Modular Wetland System, Inc. has shown Ecology, through laboratory and field-

testing, that the MWS – Linear Modular Wetland Stormwater Treatment System 

filter system is capable of attaining Ecology’s Basic, Phosphorus, and Enhanced 

treatment goals. 

 

Findings of Fact: 

 

Laboratory Testing 

The MWS-Linear Modular wetland has the: 

 Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a 

quarter-scale model with influent concentrations of 270 mg/L. 

 Capability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in 

laboratory conditions with influent concentrations of 84.6 mg/L at a flow rate of 3.0 gpm 

per square foot of media. 

 Capability to remove 93 percent of dissolved Copper in a quarter-scale model with 

influent concentrations of 0.757 mg/L. 

 Capability to remove 79 percent of dissolved Copper in laboratory conditions with 

influent concentrations of 0.567 mg/L at a flow rate of 3.0 gpm per square foot of media. 



 Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with 

influent concentrations of 0.95 mg/L at a flow rate of 3.0 gpm per square foot of media. 

 Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent 

concentrations of 0.75 mg/L at a flow rate of 3.0 gpm per square foot of media. 

 

Field Testing 

 Modular Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model 

# MWS-L-4-13) from April 2012 through May 2013, at a transportation maintenance 

facility in Portland, Oregon. The manufacturer collected flow-weighted composite 

samples of the system’s influent and effluent during 28 separate storm events. The system 

treated approximately 75 percent of the runoff from 53.5 inches of rainfall during the 

monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland media) and 

3gpm/sq ft. (prefilter). 

 Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339 

mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7) 

averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18), the 

upper 95 percent confidence interval about the mean effluent concentration was 

12.8 mg/L. 

 Total phosphorus removal for 17 events with influent TP concentrations in the range of 

0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent 

confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent. 

 The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for 

dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11). 

The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for 

dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14) at 

flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented the 

data set, showing dissolved copper removal at the design flow rate of 41 gpm (93 percent 

reduction in influent dissolved copper of 0.757 mg/L). 
 

Issues to be addressed by the Company: 

 

1. Modular Wetland Systems, Inc. should collect maintenance and inspection data for the 

first year on all installations in the Northwest in order to assess standard maintenance 

requirements for various land uses in the region. Modular Wetland Systems, Inc. should 

use these data to establish required maintenance cycles. 

2. Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth data 

for the first year of operation for all installations in the Northwest. Modular Wetland 

Systems, Inc. will use these data to create a correlation between sediment depth and pre-filter 

clogging. 

 

  



Technology Description: 

Download at http://www.modularwetlands.com/ 

 

Contact Information: 

 

Applicant: Zach Kent 

 BioClean A Forterra Company 

 5796 Armada Drive, Suite 250 

 Carlsbad, CA 92008 

 zach.kent@forterrabp.com 

 

Applicant website: http://www.modularwetlands.com/ 
 

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html   

Ecology: Douglas C. Howie, 

P.E. Department of 

Ecology Water 

Quality Program 

(360) 870-0983 

douglas.howie@ecy.wa.gov 
 

Revision History 

Date Revision 

June 2011 Original use-level-designation document 

September 2012 Revised dates for TER and expiration 

January 2013 Modified Design Storm Description, added Revision Table, added 
maintenance discussion, modified format in accordance with Ecology 
standard 

December 2013 Updated name of Applicant 

April 2014 Approved GULD designation for Basic, Phosphorus, and Enhanced 
treatment 

December 2015 Updated GULD to document the acceptance of MWS – Linear Modular 
Wetland installations with or without the inclusion of plants  

July 2017 Revised Manufacturer Contact Information (name, address, and email) 

December 2019 Revised Manufacturer Contact Address 

July 2021 Added additional prefilter sized at 33 inches 

August 2021 Changed “Prefilter” to “Prefilter box” 

 


