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Prior to permit issuance, a Stormwater Latecomer fee in the
amount of $(TBD prior to permit issuance) shall be paid.  
[Storm Report; Page 1 of 96]

As mentioned in the DRT Letter dated June 9, 2022, "the existing stormwater trunkline outfall is currently being
investigated for stability as a result of recent scouring by the Puyallup River".  As of this writing, remediation of
the outfall has not occurred as the affected parties continue to work towards an appropriate course of action. 
However, the outfall does continue to function as the stormwater discharge location for the existing stormwater
trunkline that supports the surrounding area.   With that understanding, the City requires assurances that any
proposed project will not aggravate current conditions at the outfall.  As a result, and prior to permit issuance,
the engineer-of-record shall acknowledge in writing that stormwater discharge(s) from the proposed project will
not change the function of the outfall or create any increased impact to the existing outfall.  
[Storm Report; Page 1 of 96]
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1. PROJECT OVERVIEW 

1.1: PROJECT DESCRIPTION 

The Step By Step Early Learning Center Project (the project) is located 3303 8th Avenue SE in 
Puyallup, Washington, parcel number 0420253071.  The property is zoned ARO and is 
approximately 3.75 acres in size. 
 
The site is currently developed and houses multiple businesses including Farm 12 Restaurant, 
Step by Step office space, and Fika Coffee and Cake company in multiple existing buildings. Site 
improvements include onsite parking, landscaping, and utilities, etc. that support the businesses.  
The overall property is bordered by 8th Avenue SE to the south, 33rd Street SE to the west, and Van 
Lierop Park to the north and east.  This project builds on prior site improvements constructed 
around 2018-2019 called the Germaine Korum Center. 
 
This project will remodel and expand an existing auxiliary building to provide classrooms, 
administrative space, and office space.  A portion of the outdoor space will be enhanced with play 
and multi-purpose landscape areas.  The project will be constructed over stormwater treatment 
BMPs that were installed to provide runoff treatment for parking area installed during the 2018 
Germaine Korum Center project.  Therefore, this project will need to redesign/add runoff 
treatment BMPs to the existing parking area to replace the impacted treatment BMPs; more on the 
design in Section 4 below. 
 
The project will be permitted by the City of Puyallup.  The City has adopted the 2019 Department 
of Ecology Stormwater Management Manual for Western Washington (Stormwater Manual), 
Puyallup Municipal Code 17.42.010, as a basis for stormwater management requirements.  The 
project will be under stormwater review for Minimum Requirements (MR’s) 1-9, assuming it is a 
redevelopment project per Figure 1-3.2 of the Stormwater Manual.  The primary components of 
the stormwater mitigation plan include roof drain lines, parking area drainage, and runoff 
treatment BMPs (filter).   
 
Project’s that discharge through a MS4 of manmade (stabilized from erosion) to a receiving water 
listed as a Flow Control Exempt Receiving water do not have to provide flow control per TDA 
Exemptions listed in I-3.4.7 MR7: Flow Control.  Therefore, this project will construct a storm 
main extension to connect the site with the downstream drainage system.  Ultimately, the project 
will discharge to the Puyallup River, a Flow Control Exempt Receiving Water. 
 
In addition, the existing public MS4 (drainage system) was constructed by a prior developer who 
holds a Latecomer Agreement for use of the storm line.  A fee will be negotiated with the City to 
honor that agreement.   
 

conveyance?
Please add: "directly connected to a
previously constructed outfall at the
Puyallup River" or similar language.  
[Storm Report; Pg 5 of 96]

Please revise to "A Latecomer Fee will
be assessed in acocrdance with the
agreement." or something similar.  
[Storm Report; Pg 5 of 96]
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1.2: EXISTING CONDITIONS  
The existing site (as a whole) consists of two parcels, 0420253070 and 0420253071, 3.75 and 
2.48 acres in size respectively.  This project will predominantly impact the northern parcel, 
0420253071.  This section contains a description of both since both parcels are cohesively 
owned and operated, and improvements span multiple separate permits.   
 
The site is bordered by public roads to the west and south and public land, Van Lierop Park, to 
the north and east.  It’s developed with six existing buildings, parking, and landscape that serve 
as the existing Farm 12 site including a restaurant, office space, common space, a coffee shop, 
greenhouse and a residence.  The City of Puyallup serves the site with water, sewer, and 
stormwater.  This project will be constructed over an old septic field area no longer needed with 
the sewer now available.  Record septic drawings indicate the presence of an existing irrigation 
well located within the southern portion of the site.  There are no known critical areas on or 
adjacent to the site. 
 
Williams Gas has a 75-foot-wide easement that bisects the property at an angle.  Williams Gas 
claims to handle approximately one third of the natural gas in the United States that is used every 
day to heat our homes, cook our food and generate our electricity, from its webpage.  Utilities 
within the Williams Gas easement are typically interstate natural gas lines.  Impacts to the 
Williams gas easement cannot typically be made without their permission due to the importance 
and volatility of the natural gas lines. 
 
The site is located approximately 2,300 feet SW of the Puyallup River.  From the City of Puyallup 
Public Data Viewer (online) runoff from the site generally discharges to the north in the 33rd 
Street SE public storm system consisting of open grass-lined ditch and 24-inch to 42-inch 
diameter storm lines for approximately 4,350-feet to the Puyallup River outfall.  The Puyallup 
River is a flow control exempt receiving water.  This project aims to construct a storm line from 
the upstream end of the existing 24-inch storm line to the project. 
 
A prior 2018 project called the Germaine Korum Center remodeled several of the buildings and 
installed new asphalt parking areas throughout the site.  Runoff from onsite parking was treated 
with an engineered stormwater wetland that has been in place ever since.  This project will fill in 
the wetland and, therefore, be required to replace the runoff treatment function originally 
intended for the wetland.  The prior project included an offsite downstream capacity analysis.  At 
the time of the study most of the downstream system consisted of open ditches with culverts 
under driveways and intersections.  There were a couple of 18-inch culverts and a single 12-inch 
culvert that appeared to be the limiting factor in conveyance capacity.  Since then, storm lines 
ranging from 24-inch to 42-inch diameter have been installed through most of the downstream 
to the river, except for approximately 680-feet of grass-line ditch that spans north of the project 
to the intersection of 5th Avenue SE (north of the project).  The 2018 downstream drainage study 

Please add: "and constructed under
a prior permit" or similar language.  
[Storm Report; Pg 6 of 96]

Water supplied by Valley Water District.  
[Storm Report; Pg 6 of 96]

Provide acknowledgment from Williams/Northwest
Pipeline, LLC that the project is acceptable as proposed.  
[Storm Report; Pg 6 of 96]
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was based on the 25-year peak runoff rate calculated using WWHM.  The capacity of the 12-inch 
culvert (the restriction in the downstream) was estimated to be 5.2 cfs. 
 
The site is relatively flat and will be considered ‘flat,’ 0-5% slopes for stormwater modeling 
purposes.  Earthwork Solutions NW, LLC completed six test pits in February, 2017, and classified 
the site with up to six inches of top soil over predominately sandy silt with shallow groundwater 
encountered at 3-feet deep and mottling (evidence of higher groundwater) as shallow as 2-feet 
deep.  The record septic drawings verify silty sand and silty loam with groundwater as shallow as 
9 inches.  The City has the site mapped as Briscot Loam.  Based on this the site will not be 
suitable for infiltration of stormwater.  
 
The table below was used to quantify existing land surface areas used for estimating existing 
peak runoff rates from the project area.  The table was taken from the developed site calculations 
(Mitigated scenario in WWHM) from the 2018 Germaine Korup Center project.  Slopes across the 
site are considered ‘flat’ and soil class C was assumed for stormwater modeling purposes based 
on the subsurface description above.  15-minute time steps are assumed for calculating peaks in 
WWHM. 
 
The existing surface areas are quantified in the table below.   

 
 
Runoff peaks from the existing site based on the areas above are shown in the table below. 
 

Please use current existing conditions. 
There are a number of areas onsite that
have been gravelled that were not
accounted for in the 2018 Germaine
Korum Center project storm report.  
[Storm Report; Pg 7 of 96]

Clarify-the landscape plans are
calling out permeable pavers.  
[Storm Report; Pg 7 of 96]



 

CECIL & ASSOCIATES, LLC 4 Step By Step ELC 
  Puyallup, WA 
 

 
 
 
The calculations for existing peaks are in the 2018 drainage report by Barghausen.  Though, the 
calculations were completed using version 4.2.14 of WWHM, they were verified to be current with 
4.2.19 WWHM used now. 
  

Revise for current existing conditions.  
[Storm Report; Pg 8 of 96]
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2. CONDITIONS AND REQUIREMENTS 
 
The City has adopted the 2019 Department of Ecology Stormwater Management Manual for 
Western Washington (Stormwater Manual).  The project includes more than 5,000 square feet of 
new or replaced impervious surface and therefore is required to comply with MR’s #1through #9, 
outlined below.   

2.1 MINIMUM REQUIREMENT #1 – PREPARATION OF STORMWATER SITE PLANS 

Stormwater Site Plans have been prepared for this project.  They are included in the Project’s 
Permit Drawings.  The Stormwater Site Plans have been prepared in accordance with Volume 
I.3.4.1 Stormwater Manual. 

2.2 MINIMUM REQUIREMENT #2 –STORMWATER POLLUTION PREVENTION PLANS (SWPPP) 

A SWPPP (less than 1 acre of project area), showing general construction BMPs, has been 
prepared.  A Temporary Erosion Sedimentation Control Plan (CSWPPP) has also been prepared and 
included with the Permit Documents.  Source control BMPs applicable to every site will be 
implemented on this project.  See section 2.3 below for a list of applicable source control BMPs. 

2.3 MINIMUM REQUIREMENT #3 – SOURCE CONTROL OF POLLUTION 

Volume I.3.4.3 Stormwater Manual contains a list of operational and source control BMPs that 
projects must implement if the listed uses are proposed as part of the development.  Operational 
and source BMPs are taken from Volume III, Section 1.1 of the Ecology Manual.  The following 
BMPs are applicable to this project. 
 
S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems: this is an 
operational BMP and not shown in the plans.  An Operations & Maintenance Manual has been 
prepared to cover upkeep of the proposed conveyance system. 
 
This project is not being permitted for maintenance activities that might result in point-source 
pollution such as oil spills, etc.  Therefore, no additional point source BMPs are required for this 
project. 
 
Section IV-1 contains a list of source control BMPs applicable to all construction sites including:  
S410 BMPs for Correcting Illicit Discharges to Storm Drains 
 

 S453 BMPs for Formation of a Pollution Prevention Team 
 S454 BMPs for Preventive Maintenance / Good Housekeeping 
 S455 BMPs for Spill Prevention and Cleanup 
 S456 BMPs for Employee Training 
 S457 BMPS for Inspections 
 S458 BMPs for Record Keeping 
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These BMPs will be implemented for this project. 

2.4 MINIMUM REQUIREMENT #4 – PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND 

OUTFALLS  

Natural drainage patterns will be maintained and discharges from the project will occur at the 

natural location to the extent practical.  The proposed drainage design will discharge to the City’s 

MS4 (storm system) via storm main extension. 

 

2.5 MINIMUM REQUIREMENT #5 – ON-SITE STORMWATER MANAGEMENT 

The project will follow the list approach to meet the onsite stormwater management requirement.  

Section 4, below contains an itemized explanation of infeasibility for each stormwater BMP in 

priority, as required.  Generally, infiltration is infeasible and the project area does not contain flow 

path for dispersion. 

2.6 MINIMUM REQUIREMENT #6 – RUNOFF TREATMENT 

The standard level of stormwater treatment triggered for this project is Enhanced Treatment.  

Runoff from the project will be treated by a Modular Wetland Linear (MWL), by Contech, prior to 

discharging to the public MS4.  MWL is GULD approved by Ecology for Enhanced Treatment.  The 

offline 15-minute peak water treatment rate was calculated using WWHM for sizing of the filter 

BMP. 

 

The treatment area includes 1.18 acres of parking installed in 2018 that was previously treated 

with an engineered stormwater wetland.  This project will add parking and drop off to the 

improved building.  Runoff from the new PGIS will mix with the 1.18 acre parking area so they will 

all be treated at the same BMP. 

2.7 MINIMUM REQUIREMENT #7 – FLOW CONTROL 

The downstream receiving water, the Puyallup River, is flow control exempt provided conditions 

of TDA Exemptions listed in I-3.4.7 MR7: Flow Control are met.  In short, this project will 

construct a storm main extension, connecting the project to the downstream storm line, a direct 

discharge to the Puyallup River in lieu of onsite flow control facilities. 

2.8 MINIMUM REQUIREMENT #8 – WETLANDS PROTECTION 

There are no known wetlands on or adjacent to the project. 

2.9 MINIMUM REQUIREMENT #9 – OPERATION AND MAINTENANCE 

The proposed storm drainage system will be owned, operated, and maintained by the site owner.  

An Operation and Maintenance Manual with provisions consistent with Volume I and Volume V of 

SWMMWW for all stormwater treatment and flow control facilities/BMPs is attached in Appendix C 

of this report. 

  

Identify the combined total being treated.  
[Storm Report; Pg 10 of 96]

Size the new water quality facility to include the pollution
generating gravelled areas that were created at the time,
and after, the Germaine Korum Center project which were
not accounted for and will remain after this project. (see
Existing Conditions Map comments).  
[Storm Report; Pg 10 of 96]

Clarify-the landscape plans are
calling out permeable pavers.  
[Storm Report; Pg 10 of 96]

Confirm-the Puyallup River is a Basic
Treatment receiving waterbody per Ecology.  
[Storm Report; Pg 10 of 96]
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3. EXISTING SITE AND BASIN ASSESSMENT 

3.1: DOWNSTREAM ANALYSIS 

A site visit was conducted on February 29, 2024, during a period of overcast skies (temps in the 

low 40’s) to review the downstream conditions from the discharge point of the site to ¼ mile or 

the receiving water, whichever is closer.   

 

The site discharges via culvert on the east side of 33rd Street SE and flows north for approximately 

680-feet to the 5th Avenue SE intersection.  There the ditch drains into a relatively new 24-inch 

diameter storm line that conveys runoff north for approximately 700-feet where to the 75th Street 

E intersection (3-way intersection).  Runoff turns west in a 36-inch diameter line for 

approximately 30-feet.  Then turns north again in a 42-inch line.  Runoff generally continues in a 

42-inch storm line until it discharges to the Puyallup River.  

 

A photo looking north along 33rd Street SE from the project outfall is shown below. 

 

3.2: DOWNSTREAM ASSESSMENT SUMMARY 
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No capacity, flooding, or erosion problems were observed along the downstream system.  In 

addition, since the storm system is relatively new it is assumed to have been designed to current 

conveyance standards.  This project will confirm the conveyance capacity as required for the flow 

control TDA exemption. 

 

There is a map of the downstream storm system in its current condition at the time of application 

for reference below. 

 

3.3: UPSTREAM ANALYSIS 

There are a couple different upstream concerns.  Offsite, 8th Avenue SE is uphill to the SE corner 

of the site.  Runoff from the street should continue to bypass the project area.  The road runoff 

from the street has not been quantified and is assumed to bypass the project based on prior 

project designs.  Onsite, the new water treatment BMP will be for treatment of pollution 

generating parking surfaces only.  Therefore, runoff from roofs and walkways throughout the 

property will need to continue to bypass the existing parking drainage so it does not contribute 

to the required treatment runoff rate.  
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DOWNSTREAM MAP 
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4. PERMANENT STORMWATER CONTROL 

4.1: DESIGN OVERVIEW 

The project will expand an old auxiliary barn building to include classrooms, office space, 

admin, and common area (early learning center).  A drop off area will be added to the parking 

area in addition to several parking stalls.  The existing stormwater lines will remain intact to the 

extent feasible, which includes drainage for most of the existing property and parking area. 

 

However, the improvements will fill an existing stormwater treatment wetland that provides 

water treatment for 1.18 acres of parking area, permitted in 2018.  This project will add 

impervious (pollution generating) parking area including additional parking stalls and a new 

drop off lane to the overall tributary area of the parking lot.  So, while replacing the existing 

wetland treatment BMP, the new parking surfaces will be added to the treatment requirement.  

Roof area for the new/improved early learning center will bypass the water treatment BMP so 

the roof area does not need to be counted in the sizing of the water treatment BMP. 

 

Runoff treatment for the parking area will be provided via Modular Wetland Linear (soil media 

contained in an underground concrete vault.  A stormwater pump station will be required to 

pump the treated stormwater to the offsite discharge location. 

 

The table below is illustrative of the project impacts to the existing site.  It shows the existing 

site and the developed site conditions with the addition of new roof, walkways, and parking 

areas. 

 

Existing Site Characteristics 
  SF Acres 

Roof Area   1.29 
Other Hard Surface Area   1.88 

Pond Area   0.16 
Vegetated Area   2.92 

Total Site   6.25 
  

Project Improvements 
New Roof Area 7,490 0.172 

New Parking Area 9,185 0.211 
New Walkway Area 1,431 0.033 

Total New Impervious Area 18,106 0.416 
  

Developed Site Characteristics 
Roof Area   1.462 

Other Hard Surface Area   2.124 
Pond Area   0 

Vegetated Area   2.664 
 

Add a category for all of the gravelled
areas that exist at the time of this
writing (see Existing Conditions Map).  
[Storm Report; Pg 14 of 96]
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Stormwater BMPs were sized using WWHM, the approved stormwater model assuming class C 

soils.   

4.2: WATER QUALITY 

The project triggers Enhanced Treatment for stormwater runoff from targeted surfaces.  The 

project will be displacing and existing water treatment wetland designed to treat 1.18 acres of 

parking area.  The new added PGIS includes the expanded parking area plus the walkway areas 

draining to it.  The table below shows the total impervious area required to be treated.  

 

Water Treatment Areas 
  SF Acres 

New Parking Area 9,185 0.211 
New Walkway Area 1,431 0.033 

Existing Parking Area 51,401 1.18 
Total Treatment Area 62,017 1.424 

 

Modular Wetland Linear (MWL) filters are GULD approved by the WA State Ecology TAPE program 

for Enhanced treatment.  MWL are designed as offline treatment filters since they contain an 

approved internal bypass for high flows (the GULD approval allows this sizing technique).  They 

are sized by treating the water quality flow rate, 15-min time step, as determined using WWHM, 

the approved stormwater model.  Runoff rates exceeding the water treatment event can bypass 

the filters.   

4.3: FLOW CONTROL 

In lieu of flow control the project is installing a storm main extension to connect the project area 

with the downstream storm line, approximately 680-feet downstream.  The project will estimate 

the 25-year peak flow from the surrounding tributary basin area and conduct a backwater 

calculation from the Puyallup River to evaluate the capacity of the existing system.  The 25-year 

peak flow will be calculated based on estimated land cover characteristics from aerial 

photographs and online topographic information, plus the developed project area.  WWHM will be 

used to calculate peaks based on land cover with 15-minute time steps.  The backwater 

calculation is attached in Appendix A.  The backwater calculation is described in more detail in 

Section 4.4 below. 

4.4: CONVEYANCE REQUIREMENTS 

This section discusses the criteria that will be used to analyze and design the proposed storm 

conveyance system.   

 

Proposed onsite Conveyance System: 

Private storm lines are sized by routing (at least) the 25-year unmitigated peak event as 

calculated using WWHM with 15-minute time steps through the site conveyance system.  

Hydraflow software, an extension of Autodesk, has been used to perform the backwater analysis.  

-Size the new water quality facility to include the pollution
generating gravelled areas that were created at the time,
and after, the Germaine Korum Center project which were
not accounted for and will remain after this project. (see
Existing Conditions Map comments). 
-It is acceptable to substitute an equivalent area of
non-PGHS walkways for the PGIS gravelled areas. 
[Storm Report; Pg 15 of 96]

See comment in Section 2.6.  
[Storm Report; Pg 15 of 96]
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The backwater analysis is comprised of three parts consisting of downspout sizing, site 

conveyance to the detention vault, and the 100-year overflow beginning at the downstream flood 

HGL.  Calculations are attached in Appendix A.  

 

Proposed onsite Pump System: 

A duplex pump system will be installed downstream of Modular Wetland Linear filter to lift runoff 

up to a level where it can drain via gravity to the City’s MS4, approximately 10 feet.  Each pump 

has been sized to pump the peak rate discharged from the vault at the 25-year peak to account 

for water treatment overflow, as calculated using WWHM for flow control sizing (factor of safety of 

2 when both pumps are operating). 

  

Clarify-stormwater wetwell?  
[Storm Report; Pg 16 of 96]

Provide pump system sizing calcs, including wetwell, to ensure
the 25yr (or greater) storm event can be discharged without
overwhelming the wetwell and/or upstream conveyance
system.  Also reference City Standards Section 204.7.  
[Storm Report; Pg 16 of 96]
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4.5: STORMWATER BMP ANALYSIS (MR #5) 

The project cannot meet the LID Performance standard; and, therefore, is opting to use List #2 to 

address this requirement.  List #2 divides the developed surfaces into three categories consisting 

of Lawn and Landscape Areas, Roofs, and Other Hard Surfaces.  Stormwater BMPs from the list 

must be implemented to the maximum extent possible in the order of priority listed unless the 

site meets certain infeasibility criteria outlined in each specific BMP specification.  The summary 

below categorizes each surface and describes the BMPs that will be used from the list OR why the 

BMPs are infeasible in order of priority from the list. 

 

Lawn and Landscape Areas: BMP T5.13: Post-Construction Soil Quality and Depth is required and 

will be implemented for landscape areas.  Conclusion: BMP T5.13 will be implemented to the 

maximum extent feasible. 

 

Roof Areas: 1) The first BMPs to be considered are Full Dispersion and Full Infiltration.  The site 

does not contain a vegetated flow path for Full Dispersion.  Also, the project does not have soils 

suitable for infiltration.  Therefore, these BMPs are considered infeasible.  2) Bioretention: the 

project does not have soils suitable for infiltration.  This BMP is infeasible.  3) Downspout 

Dispersion - the site does not contain a vegetated flow path required for downspout dispersion. 

This BMP is infeasible.  4) Perforated stub-out connections – the roof area is approximately 

15,150 square feet that will be drained via downspout connections around the perimeter of the 

building.  A dedicated storm line for roof water will bypass the parking area treatment BMP.  The 

perforated stubout is designed at a rate of 10 lineal feet per 5,000 square feet required; 31 lineal 

feet of perforated stub-out connection BMP are required. 

 

Other Hard Surfaces: 1) Full Dispersion - the site does not contain a vegetated flow path for Full 

Dispersion.  This BMP is infeasible.  2) Permeable Pavements – the site does not have soils 

suitable for infiltration per Geotech report.  This BMP is infeasible.  3) Bioretention: the does not 

have soils suitable for infiltration.  This BMP is infeasible.  4) Sheet Flow Dispersion or 

Concentrated Flow Dispersion - the site does not contain a vegetated flow path required for 

dispersion. This BMP is infeasible.  Conclusion: Other Hard Surface BMPs are infeasible.  

Use List 3 for Flow Control Exempt.    
[Storm Report; Pg 17 of 96]

Note to Engineer:  The submitted geotechnical infiltration report
dated July 16, 2018 by ESNW indicates a" feasible" and
corrected infiltration rate of 0.3 iph.  However, the same report
indicates 1ft of separation to wet season high groundwater.  
[Storm Report; Pg 17 of 96]
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5. SPECIAL REPORTS AND STUDIES 

 

The following studies and/or reports were referenced in the compilation of this Drainage Report 

 

• Earth Solutions NW, LLC. Geotechnical Report, dated April 12, 2017. 

 

6. FIGURES 

 

FIGURE 1: VICINITY MAP 

FIGURE 2: EXISTING SITE DRAINAGE BASINS 

FIGURE 3: DEVELOPED SITE DRAINAGE BASINS 

FIGURE 4: SOILS MAP 

 
 
 

 

 

  



VICINITY MAP

PROJECT LOCATION



EXISTING CONDITIONS MAP

8,034.09 sf
14,637.84 sf

10,736.52 sf

8,639.22 sf

4,555.36 sf

3,656.61 sf

3,329.39 sf

-Please use current existing conditions.  There are a number of
areas onsite that have been gravelled that were not accounted
for in the 2018 Germaine Korum Center project storm report. 
-Clearly identify the individual areas and quantities for the
different categories (roofs, hardscape, pond, and vegetated).  
[Storm Report; Pg 20 of 96]

Existing Gravelled Areas-Pre 2017
[Storm Report; Pg 20 of 96]

Walkway.    
[Storm Report; Pg 20 of 96]

New Gravelled Areas-2017 and later.
[Storm Report; Pg 20 of 96]
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5,138.59 sf
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Coordinate proposed site layout with
associated landscape plan, Sheet L1.01
which indicates permeable paver pathway.
[Storm Report; Pg 21 of 96]

Revise table per comments on the
Existing Concitions  Map.  
[Storm Report; Pg 22 of 96]
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7. APPENDICES 

 

APPENDIX A: SUPPORTING CALCULATIONS 

Peak Runoff Rate Calculations  

 Runoff Treatment Calculations 

 Conveyance Calculations 

 

APPENDIX B: GEOTECHNICAL REPORT 

 

APPENDIX C: OPERATION & MAINTENANCE MANUAL 
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APPENDIX A: SUPPORTING CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

 

Project Name: Peaks  

Site Name: Farm 12  

Site Address:   

City     : Puyallup  

Report Date: 6/17/2024  

Gage     : 38 IN CENTRAL  

Data Start : 10/01/1901  

Data End : 09/30/2059  

Precip Scale: 1.00  

Version Date: 2023/01/27   

Version : 4.2.19   

___________________________________________________________________ 

 

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  

___________________________________________________________________ 

 

High Flow Threshold for POC 1: 50 year  

___________________________________________________________________ 

 

PREDEVELOPED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Lawn, Flat                2.92  

  

Pervious Total                2.92  

 

Impervious Land Use         acre   

 ROADS FLAT                   1.88  

 ROOF TOPS FLAT               1.29  

 POND                         0.16  

  

Impervious Total              3.33  

 

Basin Total                   6.25  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

MITIGATED LAND USE   

 

Name   : Basin  1  

Bypass: No  

Revise per 'Existing Conditions Map' comments.  
[Storm Report; Pg 25 of 96]



 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Lawn, Flat                2.664  

  

Pervious Total                2.664  

 

Impervious Land Use         acre   

 ROADS FLAT                   2.124  

 ROOF TOPS FLAT               1.462  

  

Impervious Total              3.586  

 

Basin Total                   6.25  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

Predeveloped Landuse Totals for POC #1  

Total Pervious Area:2.92  

Total Impervious Area:3.33  

___________________________________________________________________ 

 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:2.664  

Total Impervious Area:3.586  

___________________________________________________________________ 

 

Flow Frequency Return Periods for Predeveloped.  POC #1  

Return Period         Flow(cfs)  

2 year                  1.284265  

5 year                  1.778519  

10 year                 2.146497  

25 year                 2.659971  

50 year                 3.079174  

100 year                3.531083  

 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  1.363597  

5 year                  1.878426  

10 year                 2.260164  

25 year                 2.791093  

50 year                 3.223293  

100 year                3.688144  

___________________________________________________________________ 

 



                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

 

Project Name: Water Quality  

Site Name: Farm 12  

Site Address:   

City     : Puyallup  

Report Date: 6/17/2024  

Gage     : 38 IN CENTRAL  

Data Start : 10/01/1901  

Data End : 09/30/2059  

Precip Scale: 1.00  

Version Date: 2023/01/27   

Version : 4.2.19   

___________________________________________________________________ 

 

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  

___________________________________________________________________ 

 

High Flow Threshold for POC 1: 50 year  

___________________________________________________________________ 

 

PREDEVELOPED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Forest, Flat              1.424  

  

Pervious Total                1.424  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   1.424  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

MITIGATED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  

 

Revise per comments in
Section 2.6 and Section 4.2.  
[Storm Report; Pg 27 of 96]



Pervious Land Use           acre    

  

Pervious Total                0  

 

Impervious Land Use         acre   

 ROADS FLAT                   1.424  

  

Impervious Total              1.424  

 

Basin Total                   1.424  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

___________________________________________________________________ 

 

                     ANALYSIS RESULTS  

 

                Stream Protection Duration  

 

___________________________________________________________________ 

 

Predeveloped Landuse Totals for POC #1  

Total Pervious Area:1.424  

Total Impervious Area:0  

___________________________________________________________________ 

 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:0  

Total Impervious Area:1.424  

___________________________________________________________________ 

 

Flow Frequency Return Periods for Predeveloped.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.030008  

5 year                  0.046683  

10 year                 0.055744  

25 year                 0.064966  

50 year                 0.070448  

100 year                0.074955  

 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.499042  

5 year                  0.669877  

10 year                 0.794041  

25 year                 0.963977  

50 year                 1.100361  

100 year                1.245408  

___________________________________________________________________ 

 



 

Water Quality BMP Flow and Volume for POC #1   

On-line facility volume: 0.1529 acre-feet  

On-line facility target flow: 0.2108 cfs.   

Adjusted for 15 min: 0.2108 cfs.   

Off-line facility target flow: 0.1215 cfs.   

Adjusted for 15 min: 0.1215 cfs.   

___________________________________________________________________ 

 

 

Perlnd and Implnd Changes   

 No changes have been made.  
___________________________________________________________________ 

 

 

This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 

entire risk regarding the performance and results of this program is assumed by End User.   Clear Creek 

Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either expressed 

or implied, including but not limited to implied warranties of program and accompanying documentation.  

In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including without 

limitation to damages for loss of business profits, loss of business information, business 

interruption, and the like) arising out of the use of, or inability to use this program even if Clear 

Creek Solutions Inc. or their authorized representatives have been advised of the possibility of such 

damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2024; All Rights Reserved. 

ABOUT 55 GPM
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APPENDIX C: OPERATION AND MAINTENANCE 

MANUAL 

 

 

 

 

 

 

CONDITION:    At the time of Punchlist/Closeout, provide the City with a DRAFT
copy of an updated Operations and Maintenance agreement for review and
acceptance.  Once approved, the updated O&M will be attached to the existing
"Stormwater Management & BMP Facilities Agreement" previously recorded for the
site. Use the BMP descriptions and maintenance criteria from the “City of Puyallup
Site Management Plan for Stormwater Operations and Maintenance.”    
[Storm Report; Pg 66 of 96]



 

 

 

OPERATIONS & MAINTENANCE MANUAL 
 

FOR 

 

 

STEP BY STEP EARLY LEARNING CENTER 
 

C&A PROJ # 21-003 

 

 

PREPARED FOR: 

 

STEP BY STEP FAMILY SUPPORT CENTER 

3303 8TH AVENUE SE #A 

PUYALLUP, WA 98372 

 

PREPARED BY: 

 

 
 

Cecil & Associates, LLC 
PO BOX 598 

BOTHELL, WA 98041 

 
 

JUNE 17, 2024 
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ĉ
b\
_̂
e
b

�
�
��
��
�
�
�
�
�

�
�
	


�
�
�
�
�

�
�
��
�
�

�
�
�

��
��
�
��
�
�
�
��
�
��
��
�
�
�
�
�
��
�
��
�
�

�


�
�
�
�
��
�
��
�


�
�
��

��
�
�
�
��
�
��
��
�
�
�
�
�
��
�

�
�
��
�
�	
�


k
�
 
�
��
'

�

$
��
+,
��
 
!
�F
�
(
�*
+
�D
I 
/'
.
!
�
+�
&
�
!
*�
�
 
)E

=
�
)�
�*
�
'�
�
l
/
�
�
!
+
�6
M
m
�#
9�
+.
�
%
�!
�
%
),
�#
��
5

9#
#
)�
(
�
'#
4
�#
�*
9*
/�
�%
'�
)�
1

2
#
 
)�
#
'�+
)�
.
/
).
��
�#
�*
9*
/
�
�*
+�
 
#
)�
(
'#
/
3�
!
1�
?
''�
)�
�
+,

�
 
!
�!
�
(
�*
+
��
�
�
#
-�
!
1

&
)�
.
/
).
��
'�F
�
�
�
:
�

&
)�
.
/
).
��
�*
+�
 
#
)�
+�
/
.
��
'0
��
))
�
/,
�
!
�)
#

�
�
 
,
#
'�
�4
�
''1

&
)�
.
/
).
��
�*
+�
 
#
)�
* 
�.
%
�*
:
,
)�
%
#
+
*)
*#
 
�D
�
''#
4
�.
%

)#
�5
n
m
�9
�#
�
�%
'.
�
(
E1

2
#
 
 
�
/
)*
#
 
+�
)#
�#
.
)'
�
)�
%
*%
�
��
��
� 
#
)

4
�
)�
�)
*:
,
)�
�
 
!
�+
,
#
4
�+
*:
 
+�
#
9�
�.
+
)1

&
)�
.
/
).
��
�+
�
/
.
��
'0
��
))
�
/,
�
!
�)
#
�4
�
''�
�
 
!
�#
.
)'
�
)

%
*%
�
1

&
)�
.
/
).
��
�* 
�/
#
��
�
/)
�%
#
+
*)
*#
 
1

2
#
 
 
�
/
)*#
 
+
�)
#
�#
.
)'
�
)�
%
*%
�
��
��
�4
�
)�
��
)*:
,
)o

+)
�.
/)
.
��
��
�
%
�
*�
�
!
�#
��
��
%
'�
/�
!
��
 
!
�4
#
�3
+�
�
+

!
�
+*
:
 
�
!
1



�
�
��
��
�
�
�
�
�

�
�
	


�
�
�
�
�

�
�
��
�
�

�
�
�

��
��
�
��
�
�
�
��
�
��
��
�
�
�
�
�
��
�
��
�
�

�


�
�
�
�
��
�
��
�


�
�
��

��
�
�
�
��
�
��
��
�
�
�
�
�
��
�

�
�
��
�
�	
�


�
�
�
��
�
 !
"
�#
��
$�
!
%�
$�
&
�
�'
!
"
()
�
!
'
��
�
 !
"
�#
�(�

$�
!
�"
$%
*
+
$*
%!
,

-
$%
*
+
$*
%!
��
&
"
��
�
��
�
 !
"
��
$�
!
%�
$�
&
�
�'
!
"
()
�
!
'

�
�
 !
"
,

.
 !
&
�
�
*
$�
/
&
$!

0
&
1
&
)
!
'
��
%�
2
("
"
(�
)

.
 !
&
�
�
*
$�
)
&
$!
�(
"�
�
�
$�
3
&
$!
%$
()
�
$�
�
%�
("

1
("
"(
�
)
,

/
&
$!
�+
&
�
�
�
$�
4
!
�1
�
5
!
'
�*
6
�&
�
'
�'
�
3
�
�4
�
��
�
!

1
&
(�
$!
�
&
�
+
!
�6
!
%"
�
�
,

.
�
&
(�
7%
�
'
� !
&
'
(�
)
�$
�
�)
&
$!
�(
"�
1
("
"
(�
)
��
%

'
&
1
&
)
!
'
,

/
&
$!
�(
"�
%*
"$
!
'
��
5
!
%�
8
9
:
��
;�
($
"�
"
*
%;
&
+!
�&
%!
&
,

/
&
$!
�("
�3
&
$!
%$
()
�
$�
&
�
'
�3
�
%<
"�
&
"�
'
!
"(
)
�
!
'
,

/
&
$!
�1
�
5!
"�
*
6
�&
�
'
�'
�
3
�
�!
&
"
( �
�&
�
'
�(
"

3
&
$!
%$
()
�
$,

.
�
&
(�
�("
�(�
�6
 &
+
!
�&
�
'
�3
�
%<
"
�&
"�
'
!
"
()
�
!
'
,

/
&
$!
�("
�%
!
6
&
(%
!
'
��
%�
%!
6
 &
+
!
'
�$
�
�1
!
!
$�
'
!
"
()
�

"$
&
�
'
&
%'
",

=
%(
;(
+!
�>
 &
$!

�

0
&
1
&
)
!
'
��
%�
2
("
"
(�
)

.
�
�
$%
�
 �
'
!
5(
+
!
�(
"�
�
�
$�
3
�
%<
(�
)
�6
%�
6
!
% 
��
'
*
!

$�
�1
("
"
(�
)
?�
�
*
$�
�
;�
6
 &
+
!
?�
�
%�
4
!
�
$�
�
%(
;(
+
!

6
 &
$!
,

>
 &
$!
�(
"�
(�
�6
 &
+!
�&
�
'
�3
�
%<
"�
&
"
�'
!
"
()
�
!
'
,

=
4
"$
%*
+$
(�
�
"

�
�
�
�$
%&
"�
?�
'
!
4
%(
"
?�
"
!
'
(1
!
�
$?
��
%�
5
!
)
!
$&
$(
�
�

4
 �
+<
(�
)
�$
�
!
�6
 &
$!
,

>
 &
$!
�(
"�
;%
!
!
��
;�
&
  �
�
4
"
$%
*
+
$(
�
�
"
�&
�
'
�3
�
%<
"�
&
"

'
!
"(
)
�
!
'
,

=
5
!
%;
 �
3
�>
(6
!

=
4
"$
%*
+$
(�
�
"

�
�
�
�$
%&
"�
��
%�
'
!
4
%(
"
�4
 �
+
<(
�
)
�@
�
%�
�
&
5(
�
)
�$
�
!

6
�
$!
�
$(&
 ��
;�
4
 �
+<
(�
)
A�
$�
!
��
5!
%;
 �
3
�6
(6
!
,

>
(6
!
�(
"
�;
%!
!
��
;�
&
  �
�
4
"$
%*
+$
(�
�
"�
&
�
'
�3
�
%<
"
�&
"

'
!
"(
)
�
!
'
,

2
&
�
�
�
 !

-
!
!
� B
&
4
 !
�C
#�
,D
E�
2
&
(�
$!
�
&
�
+!
�-
$&
�
'
&
%'
"�
#

.
 �
"!
'
�0
!
$!
�
$(
�
�
�-
�"
$!
1
"�
@B
&
�
<
"7
C
&
*
 $
"
A

-
!
!
�B
&
4
 !
�C
#�
,D
E�
2
&
(�
$!
�
&
�
+
!
�-
$&
�
'
&
%'
"�
#

.
 �
"
!
'
�0
!
$!
�
$(�
�
�-
�"
$!
1
"
�@
B&
�
<
"
7C
&
*
 $"
A

-
!
!
�B
&
4
 !
�C
#�
,D
E�
2
&
(�
$!
�
&
�
+!
�-
$&
�
'
&
%'
"
�#

.
 �
"!
'
�0
!
$!
�
$(
�
�
�-
�
"
$!
1
"�
@B
&
�
<
"7
C
&
*
 $
"A

.
&
$+
�
�F
&
"(
�

-
!
!
�B
&
4
 !
�C
#�
,8
E�
2
&
(�
$!
�
&
�
+!
�-
$&
�
'
&
%'
"�
#

.
&
$+
�
�F
&
"(
�
"

-
!
!
�B
&
4
 !
�C
#�
,8
E�
2
&
(�
$!
�
&
�
+
!
�-
$&
�
'
&
%'
"�
#

.
&
$+
�
�F
&
"(
�
"

-
!
!
�B
&
4
 !
�C
#�
,8
E�
2
&
(�
$!
�
&
�
+!
�-
$&
�
'
&
%'
"
�#

.
&
$+
�
�F
&
"
(�
"

G
H
I
JK
LM
NO
PQ
RL
S
H
TU
VK
U
H
U
W
K
LX
VH
U
Y
H
ZY
[
LN
L\
H
VW
]
L̂
H
[
TU
[

�
�
��
��
�
�
�
�
�

�
�
	


�
�
�
�
�

�
�
��
�
�

�
�
�

��
��
�
�
��
�
�
�
��
�
��
��
�
�
�
�
�
��
�
��
�
�

�


�
�
�
�
��
�
��
�


�
�
��

��
�
�
�

�
�
��
��
�
�
�
�
�
��
�
�

�
��
�
�	
�


/
!
�
!
%&
 

�

B
%&
"
�
�_
�0
!
4
%(
"

B
%&
"
�
��
%�
'
!
4
%(
"
�3
�
(+
�
�(
"
� �
+&
$!
'
�(
1
1
!
'
(&
$!
 �
�(�
�;
%�
�
$�
�
;�
$�
!
�+
&
$+
�
�4
&
"
(�
��
6
!
�
(�
)

�
%�
("
�4
 �
+
<(
�
)
�(
�
 !
$$
(�
)
�+
&
6
&
+
($
��
�
;�
$�
!
�4
&
"(
�
�4
�
�1
�
%!
�$
�
&
�
�̀
9
:
,

B
%&
"
�
��
%�
'
!
4
%(
"
�@
(�
�$
�
!
�4
&
"
(�
A�
$�
&
$�
!
a
+
!
!
'
"�
b
9
�6
!
%+
!
�
$�
�
;�
$�
!
�"
*
1
6
�'
!
6
$�
�&
"

1
!
&
"
*
%!
'
�;
%�
1
�$
�
!
�4
�
$$
�
1
��
;�
4
&
"(
�
�$
�
�(�
5!
%$
��
;�
$�
!
� 
�
3
!
"
$�
6
(6
!
�(
�
$�
��
%�
�
*
$�
�
;�
$�
!

c
�
�B
%&
"�
��
%�
'
!
4
%(
"
� 
�
+
&
$!
'

(1
1
!
'
(&
$!
 �
�(�
�;
%�
�
$�
�
;�
+&
$+
�

4
&
"(
�
��
%�
�
�
�)
%&
$!
��
6
!
�
(�
)
,

c
�
�$
%&
"
�
��
%�
'
!
4
%(
"�
(�
�$
�
!
�+
&
$+
�

4
&
"(
�
,



�
�
��
��
�
�
�
�
�

�
�
	


�
�
�
�
�

�
�
��
�
�

�
�
�

��
��
�
�
��
�
�
�
��
�
��
��
�
�
�
�
�
��
�
��
�
�

�


�
�
�
�
��
�
��
�


�
�
��

��
�
�
�

�
�
��
��
�
�
�
�
�
��
�
�

�
��
�
�	
�


�
�
�
��
��
�
 
!�
��
��
"
�#
�
�$
�%$
��
�!
&
�
�
��
�'
��
�'
 
'
�"
(�
��
)
���
#
&
$
��
#%
$
�
*�
�
#
$
�(
*"
'
�!
&
$

+
$
�
*�
�
��
 
*(
�
#
$
�!
"
�!
&
$
��
�
,
$
*!
�"
(�
!&
$
�%
"
-
$
�
!�
.
�.
$
/

0
*�
�
&
�"
*�
+
$
�
*�
�
���
��
�
1
��
�
%$
!�
"
*�
"
 
!%
$
!�
.
�.
$
��
%"
#
2�
�
3
�'
"
*$
�!
&
�
�
�4
56
�"
(�
�!�
�&
$
�3
&
!/

7
$
�
+
��
�
�'
�
%�
�"
*�
,
$
3
$
!�
!�
"
�
�!
&
�
!�
#"
 
%+
�3
$
�
$
*�
!$
�"
+
"
*�
�!
&
�
!�
#
"
 
%+
�#
�
 
�
$

#"
'
.
%�
��
!�
�"
*�
+
�
�
3
$
*"
 
��
3
�
�$
�
�8
$
/3
/�
�'
$
!&
�
�
$
9/

�

:�
%$
!�
�
�
+
�"
 
!%$
!�
.
�.
$
�
�(
*$
$
�"
(�
!*
�
�
&

"
*�
+
$
�
*�
�
/

;
"
�+
$
�
+
��
�
�'
�
%�
�"
*�
,$
3
$
!�
!�
"
�

.
*$
�
$
�
!�
-
�!
&
��
�!
&
$
�#
�
!#
&
��
�
��
�
/

<
$
+
�'
$
�
!

<
$
+
�'
$
�
!�
8�
�
�!
&
$
��
�
�
��
9�
!&
�
!�
$
)
#
$
$
+
�
�=
>
�.
$
*#
$
�
!�
"
(�
!&
$
��
 
'
.
�+
$
.
!&
��
��
'
$
�
� 
*$
+

(*
"
'
�!
&
$
��
"
!!
"
'
�"
(�
�
�
�
��
�!
"
���
,$
*!
�"
(�
!&
$
�%
"
-
$
�
!�
.
�.
$
��
�
!"
�"
*�
"
 
!�
"
(�
!&
$
��
�
��
�
��
�
 
!

��
��
"
�#
�
�
$
�%
$
�
�
�!
&
�
�
��
�'
��
�'
 
'
�"
(�
=
���
#&
$
�
�#
%$
�
*�
�
#
$
�(
*"
'
�!
&
$
��
$
+
�'
$
�
!�
�
 
*(
�
#$

!"
�!
&
$
��
�
,
$
*!
�"
(�
!&
$
�%
"
-
$
�
!�
.
�.
$
/

�

;
"
��
$
+
�'
$
�
!�
��
�!
&
$
�#
�
!#
&
��
�
��
�

<
!*
 
#
! 
*$
�7
�
'
�
3
$
�!
"

?
*�
'
$
��
�
+
5"
*�
0"
.

<
%�
�

0"
.
��
%�
�
�&
�
��
&
"
%$
�
�%
�
*3
$
*�
!&
�
�
�@
��
A
 
�
*$
���
#&
$
�
�"
*�
#
*�
#2
��
-
�+
$
*�
!&
�
�
�4
5B
���
#&
/

8:
�
!$
�
!�
��
�!
"
�'
�
2
$
��
 
*$
��
"
�'
�
!$
*�
�
%��
�
�*
 
�
�
��
3
���
!"
��
�
��
�
9/

?
*�
'
$
��
"
!�
��
!!
��
3
�(
% 
�
&
�"
�
�!
"
.
��
%�
�
��
�/$
/�
��
$
.
�
*�
!�
"
�
�"
(�
'
"
*$
�!
&
�
�
�6
5B
���
#&
�"
(�
!&
$

(*
�
'
$
�(
*"
'
�!
&
$
�!
"
.
��
%�
�
/�
?
*�
'
$
��
"
!�
�$
# 
*$
%1
��
!!
�
#
&
$
+

0"
.
��
%�
�
��
�
�(
*$
$
�"
(�
&
"
%$
�
��
�
+

#*
�
#
2�
/

?
*�
'
$
��
��
�
�!!
��
3
�(
% 
�
&
�"
�
�!
&
$
�*
��
$
*

*�
�
3
�
�"
*�
!"
.
��
%�
�
��
�
+
�(
�*
'
%1

�
!!
�
#
&
$
+
/

?
*�
#!
 
*$
�
�"
*�
C
*�
#
2
�

��
�D
�
�
��
�E
�
%%�
5

D
"
!!
"
'

F
�
��
!$
�
�
�
#$
�.
$
*�
"
�
�G
 
+
3
$
��
!&
�
!�
�!
* 
#
! 
*$
���
� 
�
�
"
 
�
+
/

H
*"
 
!�
(�%
%$
!�
&
�
��
�
$
.
�
*�
!$
+
�"
*�
#
*�
#2
$
+
�-
�+
$
*�
!&
�
�
�4
5@
��
�
#
&
��
�
+
�%
"
�
3
$
*�
!&
�
�
�4
�(
"
"
!

�
!�
!&
$
�G
"
��
!�
"
(�
�
�
1
��
�
%$
!5
"
 
!%$
!�
.
�.
$
�"
*�
�
�
1
�$
,
�+
$
�
#
$
�"
(�
�"
�%�
.
�
*!
�#
%$
�
�$
�
!$
*�
�
3
�#
�
!#
&

�
�
�
��
�!
&
*"
 
3
&
�#
*�
#
2
�/

D
�
�
��
�*
$
.
%�
#
$
+
�"
*�
*$
.
�
�*
$
+
�!
"

+
$
��
3
�
��
!�
�
+
�
*+
�/

I
�.
$
���
�*
$
3
*"
 
!$
+
��
�
+
��
$
#
 
*$
��
!

�
�
��
�
�-
�
%%/

<
$
!!
%$
'
$
�
!5

F
��
�
%�3
�
'
$
�
!

:(
�(
�
�% 
*$
�"
(�
�
�
�
��
�&
�
��
#
*$
�
!$
+
��
��
�
($
!1
��
( 
�
#
!�
"
�
��
"
*�
+
$
�
�3
�
�.
*"
�
%$
'
/

D
�
�
��
�*
$
.
%�
#
$
+
�"
*�
*$
.
�
�*
$
+
�!
"

+
$
��
3
�
��
!�
�
+
�
*+
�/

J
$
3
$
!�
!�
"
�

J
$
3
$
!�
!�
"
�
�3
*"
-
��
3
��
#
*"
��
��
�
+
��
%"
#
2�
�
3
�'
"
*$
�!
&
�
�
�4
>
K
�"
(�
!&
$
��
�
�
��
�"
.
$
�
��
3
/

J
$
3
$
!�
!�
"
�
�3
*"
-
��
3
��
�
��
�
%$
!5
"
 
!%$
!�
.
�.
$
�G
"
��
!�
�!
&
�
!�
��
�'
"
*$
�!
&
�
�
��
�)
���
#&
$
�
�!
�
%%�
�
�
+

%$
�
��
!&
�
�
��
�)
���
#&
$
��
�
.
�
*!
/

;
"
�,
$
3
$
!�
!�"
�
��
%"
#2
��
3
�"
.
$
�
��
3

!"
��
�
�
��
/

;
"
�,
$
3
$
!�
!�"
�
�"
*�
*"
"
!�
3
*"
-
!&

.
*$
�
$
�
!/

C
"
�
!�
'
��
�
!�
"
�
��
�
+

I
"
%% 
!�
"
�

<
$
$
� 0
�
�
%$
�J
LM
/4
N�
F
�
��
!$
�
�
�
#
$
�<
!�
�
+
�
*+
�
�L
�7
$
!$
�
!�
"
�
�I
"
�
+
�

;
"
�.
"
%% 
!�"
�
�.
*$
�
$
�
!/



�
�
��
��
�
�
�
�
�

�
�
	


�
�
�
�
�

�
�
��
�
�

�
�
�

��
��
�
�
��
�
�
�
��
�
��
��
�
�
�
�
�
��
�
��
�
�

�


�
�
�
�
��
�
��
�


�
�
��

��
�
�
�

�
�
��
��
�
�
�
�
�
��
�
�

�
��
�
�	
�


�
�
��
�
��
�
 
!"

�
#
$
%
&

�
#
$%
&�
'
#
��
!"
�(
)�
�%

�
#
$%
&�
! 
�*
! 
 
!"
+
�#
&�
#
"
),
�-
�
&�
!�
)),
�!
"
�-
)�
�
%
.�
/
"
,�
#
-
%
"
��
�
��
�
�0
�
 !
"
�&
%
1
2
!&
%
 

*
�
!"
�%
"
�
"
�%
.

�
#
$%
&3
+
&�
�%
�!
 �
!"
�-
)�
�
%
4�
*
%
%
� 

5
%
 !
+
"
� 
��
"
5
�
&5
 4
��
"
5
�!
 �
 %
�2
&%
5

6
#
�7
!"
+
�8
%
��
�
"
! 
*

'
#
��
9
#
&7
!"
+

8
%
�
�
�
"
! 
*
��
�
"
"
#
��
0
%
�#
-
%
"
%
5
�0
,
�#
"
%
�*
�
!"
�%
"
�
"
�%
�-
%
& 
#
"
�:
!�
�
�-
&#
-
%
&�
�#
#
) 
.

�
#
)� 
�!
"
�#
�;
&�
*
%
��
�
$
%
�)%
  
��
�
�
"
�<
3=
�!"
��
�#
;�
��
&%
�
5
.

8
%
�
�
�
"
! 
*
�#
-
%
"
 
�:
!�
�
�-
&#
-
%
&

�#
#
) 
.

�
#
$%
&�
>
!;;
!�
2
)�
��
#

?
%
*
#
$
%

@
"
%
�*
�
!"
�%
"
�
"
�%
�-
%
& 
#
"
��
�
"
"
#
��
&%
*
#
$%
�)!
5
��
;�
%
&�
�
-
-
),
!"
+
�"
#
&*
�
)�)
!;
�!
"
+

-
&%
  
2
&%
.

AB
"
�%
"
��
! 
�7
%
%
-
��
#
$
%
&�
;&
#
*
� 
%
�
)!"
+
�#
;;
��
�
�
%
 
 �
�#
�*
�
!"
�%
"
�
"
�
%
.C

�
#
$%
&�
�
�
"
�0
%
�&
%
*
#
$%
5
�0
,
�#
"
%

*
�
!"
�%
"
�
"
�
%
�-
%
& 
#
"
.

6
�
5
5
%
&

6
�
5
5
%
&�
?
2
"
+
 
�D
"
 
�
;%

6
�
5
5
%
&�
! 
�2
"
 
�
;%
�5
2
%
��
#
�*
! 
 
!"
+
�&
2
"
+
 4
�"
#
��
 
%
�
2
&%
),
��
��
�
��
%
5
��
#
�0
�
 
!"
�:
�
))4

*
! 
�
)!+
"
*
%
"
�4
�&
2
 
�4
��
&�
�
7 
4�
#
&�
 �
�
&-
�%
5
+
%
 .

6
�
5
5
%
&�
*
%
%
� 
�5
%
 !
+
"
� 
��
"
5
�
&5
 

�
"
5
��
))#
:
 
�*
�
!"
�%
"
�
"
�%
�-
%
& 
#
"

 �
;%
��
�
�%
  
.

8
%
��
)�E
&�
�%
 �
AB
;

/
-
-
)!�
�
0
)%
C

E
&�
�%
�#
-
%
"
!"
+
�D
"
 
�
;%

E
&�
�%
�:
!�
�
�#
-
%
"
!"
+
�:
!5
%
&�
��
�
"
�F
3G
�!"
��
.

E
&�
�%
�#
-
%
"
!"
+
�*
%
%
� 
�5
%
 !
+
"

 �
�
"
5
�
&5
 .

H
&�
 
�
��
"
5
�>
%
0
&!
 

H
&�
 
�
��
"
5
�5
%
0
&!
 �
��
�
��
! 
�0
)#
�7
!"
+
�*
#
&%
��
�
�
"
�=
I
J
�#
;�
+
&�
�%
� 
2
&;
�
�
%
�!
"
)%
��
!"
+

��
-
�
�!
�,
.

E
&�
�%
�;
&%
%
�#
;�
�&
�
 �
��
"
5
�5
%
0
&!
 
.

>
�
*
�
+
%
5
�#
&�
8
! 
 
!"
+
.
E
&�
�%
�*
! 
 
!"
+
�#
&�
0
&#
7%
"
�*
%
*
0
%
&A
 
C�
#
;�
��
%
�+
&�
�%
.

E
&�
�%
�!
 �
!"
�-
)�
�%
4�
*
%
%
� 
��
�
%

5
%
 !
+
"
� 
��
"
5
�
&5
 4
��
"
5
�!
 �
!"
 
��
))%
5

�
"
5
��
)!+
"
%
5
�:
!�
�
��
�
%
�;
)#
:
�-
�
��
.

K
L
M
NO
PQ
RS
TU
VP
W
L
XY
ZO
Y
L
Y
[
O
P\
ZL
Y
]
L̂
]
_
PR
P̀
O
M̂
X_
Pa
L̂
X̂Ô
_
Pb
O
Tc
Td
PK̂
L
_
e
Pf
L
[
g
_
h

�
�
��
��
�
�
�
�
�

�
�
	


�
�
�
�
��

�
�
��
�
�

�
�
�

��
��
�
��
�
�
�
��
�
��
��
�
�
�
�
�
��
�
��
�
�

�


�
�
�
�
��
�
��
�


�
�
��

��
�
�
�
��
�
��
��
�
�
�
�
�
��
�

i
�
��
�
�	
�


E
%
"
%
&�
)

H
&�
 
�
��
"
5
�>
%
0
&!
 

H
&�
 
�
�#
&�
5
%
0
&!
 
��
�
�
��
! 
�-
)2
+
+
!"
+
�*
#
&%
��
�
�
"
�=
I
J
�#
;�
��
%

#
-
%
"
!"
+
 
�!"
��
�
%
�0
�
&&
!%
&.

�
�
&&
!%
&�
�
)%
�
&%
5
��
#
�5
%
 
!+
"
�;
)#
:
��
�
-
�
�!
�,
.

8
%
��
)

>
�
*
�
+
%
5
3�
8
! 
 
!"
+

�
�
& 
.

�
�
& 
��
&%
�0
%
"
��
#
2
��
#
;�
 
�
�
-
%
�*
#
&%
��
�
�
"
�j
�!
"
�
�
%
 
.

�
�
& 
��
&%
�*
! 
 
!"
+
�#
&�
%
"
�!&
%
�0
�
&&
!%
&�
*
! 
 
!"
+
.

�
�
& 
��
&%
�)#
#
 
%
��
"
5
�&
2
 
��
! 
��
�
2
 !
"
+
�k
I
J
�5
%
�%
&!
#
&�
�!#
"
��
#
��
"
,

-
�
&�
�#
;�
0
�
&&
!%
&.

�
�
& 
�!
"
�-
)�
�%
�:
!�
�
�"
#
�0
%
"
5
 �
*
#
&%
��
�
�
"
�j
3l

!"
�
�
.

�
�
& 
�!
"
�-
)�
�%
��
�
�#
&5
!"
+
��
#
�5
%
 !
+
"
.



ENGINEERED SOLUTIONS

Modular Wetlands® Linear 
Operation & Maintenance Manual



2

MODULAR WETLANDS® LINEAR  
OPERATION & MAINTENANCE MANUAL

TABLE OF CONTENTS
Overview ........................................................................................................ 3

Inspection Summary ....................................................................................... 4

Inspection Process .......................................................................................... 5

Maintenance Indicators .................................................................................. 6

Inspection Process .......................................................................................... 7

Maintenance Summary .................................................................................. 8

Pretreatment Chamber ................................................................ 9

Prefilter Cartridge ...................................................................... 10

Biofiltration Chamber ................................................................ 11

Discharge Chamber ................................................................... 12

Inspection Report ......................................................................................... 13

Cleaning and Maintenance Report ................................................................ 14



3

OVERVIEW
The Modular Wetlands® Linear Biofilter is designed to remove high levels of trash, debris, sediments, nutrients, metals, and 
hydrocarbons. Its simple design allows for quick and easy installation. The system is housed in a standard precast structure 
and can be installed at various depths to meet site-specific conditions.

INTRODUCTION
This is the Modular Wetlands Linear Biofilter operation and maintenance manual. Before starting, read the instructions 
and equipment lists closely. It is important to follow all necessary safety procedures associated with state and local 
regulations. Some steps required confined space entry. Please contact Contech for more information on pre-authorized 
third party contractors who can provide installation services in your area. For a list of service providers in your area please 
visit: www.conteches.com/maintenance.

Pretreatment 
Chamber

Biofiltration 
Chamber

Discharger 
Chamber

Prefilter Box

Biofiltration 
Media

Flow 
Control 
Riser

Vertical  
Underdrain

Outflow

Inflow
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INSTRUCTIONS

INSPECTION SUMMARY

Stormwater regulations require BMPs be inspected and maintained to ensure they are operating as designed to allow 
for effective pollutant removal and provide protection to receiving water bodies. It is recommended that inspections be 
performed multiple times during the first year to assess the site specific loading conditions. The first year of inspections 
can be used to set inspection and maintenance intervals for subsequent years to ensure appropriate maintenance is 
provided. 

 • Inspect pre-treatment, biofiltration, and discharge chambers an average of once every six to twelve months. Varies 
based on site specific and local conditions.

 • Average inspection time is approximately 15 minutes. Always ensure appropriate safety protocol and procedures 
are followed.

The following is a list of equipment required to allow for simple and effective inspection of the Modular Wetlands Linear:

 • Modular Wetlands Linear Inspection Form
 • Flashlight
 • Manhole hook or appropriate tools to remove access hatches and covers
 • Appropriate traffic control signage and procedures
 • Measuring pole and/or tape measure
 • Protective clothing and eye protection
 • 7/16” open or closed ended wrench
 • Large permanent black marker (initial inspections only - first year)

Note: entering a confined space requires appropriate safety and certification. It is generally not required for routine 
inspections of the system

INSPECTION AND MAINTENANCE NOTES
1. Following maintenance and/or inspection, it is recommended that 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 not require irrigation after initial establishment.
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INSPECTION PROCESS
1. Prepare the inspection form by writing in the necessary information including project name, location, date & time, 

unit number and other information (see inspection form).
2. Observe the inside of the system through the access covers. If minimal light is available and vision into the unit is 

impaired, utilize a flashlight to see inside the system and all of its chambers.
3. Look for any out of the ordinary obstructions in the inflow pipe, pre-treatment chamber, biofiltration chamber, 

discharge chamber or outflow pipe. Write down any observations on the inspection form.
4. Through observation and/or digital photographs, estimate the amount of trash, debris accumulated in the 

pre-treatment chamber. Utilizing a tape measure or measuring stick, estimate the amount of sediment in this 
chamber. Record this depth on the inspection form.

5. Through visual observation, inspect the condition of the pre-filter cartridges. Look for excessive build-up of 
sediment  on the cartridges, any build-up on the tops of the cartridges, or clogging of the holes. Record this 
information on the inspection form. The prefilter cartridges can be further inspected by removing the cartridge 
tops and assessing the color of the BioMediaGREEN filter cubes (requires entry  into pre-treatment chamber - see 
notes previous notes regarding confined space entry). Record the color of the material. New material is a light 
green color. As the media becomes clogged, it will turn darker in color, eventually becoming dark brown or black. 
The closer to black the media is the higher percentage that the media is exhausted and is in need of replacement.

6. The biofiltration chamber is generally maintenance-free due to the system’s advanced pre-treatment chamber. For 
units which have open planters with vegetation, it is recommended that the vegetation be inspected. Look for 
any plants that are dead or showing signs of disease or other negative stressors. Record the general health of the 
plants on the inspection form and indicate through visual observation or digital photographs if trimming of the 
vegetation is required.

7. The discharge chamber houses the orifice control structure, drain down filter (only in California - older models), 
and is connected to the outflow pipe. It is important to check to ensure the orifice is in proper operating 
conditions and free of any obstructions. It is also important to assess the condition of the drain down filter 
media which utilizes a block form of the BioMediaGREEN. Assess in the same manner as the cubes in the pre-
filter cartridge as mentioned above. Generally, the discharge chamber will be clean and free of debris. Inspect 
the water marks on the  side walls. If possible, inspect the discharge chamber during a rain event to assess the 
amount of flow leaving the system while it is at 100% capacity (pre-treatment chamber water level at peak HGL - 
top of bypass weir). The water level of the flowing water should be compared to the watermark level on the side 
walls, which is an indicator of the highest discharge rate the system achieved when initially installed. Record on 
the form if there is any difference in level from the watermark in inches.

INSPECTION

• Excessive accumulation of sediment in the pre-treatment chamber of more than 6" in 
depth.

• Excessive accumulation of sediment on the BioMediaGREEN media housed within the pre-
treatment cartridges. The following chart shows photos of the condition of the BioMediaGREEN
contained within the pre-filter cartridges. When media is more than 85% clogged, replacement
is required.
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MAINTENANCE INDICATORS
Based upon the observations made during inspection, 
maintenance of the system may be required based on the 
following indicators:

 • Missing or damaged internal components or 
cartridges

 • Obstructions in the system or its inlet and/or outlet 
pipes

 • Excessive accumulation of floatables in the 
pretreatment chamber in which the length and 
width of the chamber is fully impacted more than 
18”. See photo below.

 • Excessive accumulation of sediment in the 
pretreatment chamber of more than 6” in depth.

 • Excessive accumulation of sediment on the 
BioMediaGREEN media housed within the 
pretreatment cartridges. The following chart shows 
photos of the condition of the BioMediaGREEN 
contained within the pre-filter cartridges. When 
media is more than 85% clogged, replacement is 
required.

 • Excessive accumulation of sediment on the 
BioMediaGREEN media housed within the 
pretreatment cartridges. When  media is more than 
85% clogged, replacement is required. The darker 
the BioMediaGREEN, the more clogged it is and in 
need of replacement.

INSPECTION

MAINTENANCE INDICATORS
Based upon the observations made during inspection, maintenance of the system may be 
required based on the following indicators:

• Missing or damaged internal components or cartridges
• Obstructions in the system or its inlet and/or outlet pipes
• Excessive accumulation of floatables in the pre-treatment chamber in which the length and width 

of the chamber is fully impacted more than 18". See photo below. 

8. Finalize the inspection report for analysis by the maintenance manager to
determine if maintenance is required.
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NOTE: During the first few storms, the water level in the 
outflow chamber should be observed and a 6” long horizontal 
watermark line drawn (using a large permanent marker) at 
the water level in the discharge chamber while the system is 
operating at 100% capacity. The diagram below illustrates 
where the line should be drawn. This line is a reference point 
for future inspections of the system.

Water level in the discharge chamber is a function of flow rate 
and pipe size. Observation of the water level during the first 
few months of operation can be used as a benchmark level for 
future inspections. The initial mark and all future observations 
shall be made when the system is at 100% capacity (water 
level at maximum level in the pre-treatment chamber). If future 
water levels are below this mark when the system is at 100% 
capacity, this is an indicator that maintenance to the pre-filter 
cartridges may be needed.

8. Finalize the inspection report for analysis by the maintenance 
manager to determine if maintenance is required.
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INSPECTION PROCESS
 • Excessive accumulation of sediment on the BioMediaGREEN media housed within the drain down filter (California 

only - older models). The following photos show the condition of the BioMediaGREEN contained within the drain 
down filter. When media is more than 85% clogged, replacement is required.

 • Overgrown vegetation.

 • Water level in the discharge chamber during 100% operating capacity (pretreatment chamber water level at max 
height) is lower than the water mark by 20%.

INSPECTION

• Excessive accumulation of sediment on the BioMediaGREEN media housed within the 
drain down filter (California only - older models). The following photos show the 
condition of the BioMediaGREEN contained within the drain down filter. When media is 
more than 85% clogged, replacement is required.

• Overgrown vegetation.

• Water level in the discharge chamber during 100% operating capacity (pre-treatment chamber 
water level at max height) is lower than the watermark by 20%.
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MAINTENANCE SUMMARY
The time has come to maintain your Modular Wetlands® Linear. All necessary pre-maintenance steps must be carried out 
before maintenance occurs. Once traffic control has been set up per local and state regulations and access covers have 
been safely opened, the maintenance process can begin. It should be noted that some maintenance activities require 
confined space entry. All confined space requirements must be strictly followed before entry into the system. In addition, 
the following is recommended:

 • Prepare the maintenance form by writing in the necessary information including project name, location, date & 
time, unit number and other info (see maintenance form).

 • Set up all appropriate safety and cleaning equipment.
 • Ensure traffic control is set up and properly positioned.
 • Prepared pre-checks (OSHA, safety, confined space entry) are performed.

The following is a list of equipment to required for maintenance of the Modular Wetlands® Linear:

 • Modular Wetlands Linear Maintenance Form
 • Manhole hook or appropriate tools to access hatches and covers
 • Protective clothing, flashlight, and eye protection
 • 7/16” open or closed ended wrench
 • Vacuum assisted truck with pressure washer
 • Replacement BioMediaGREEN for pre-filter cartridges if required (order from one of Contech’s  Maintenance Team 

members at https://www.conteches.com/maintenance).
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MAINTENANCE | PRETREATMENT CHAMBER
1. Remove access cover over pre-treatment chamber and position vacuum truck accordingly.
2. With a pressure washer, spray down pollutants accumulated on walls and pre-filter cartridges.
3. Vacuum out pre-treatment chamber and remove all accumulated pollutants including trash, debris, and 

sediments. Be sure to vacuum the floor until the pervious pavers are visible and clean.
4. If pre-filter cartridges require media replacement, continue to step 5. If not, replace access cover and move to 

step 11.

1.

MAINTENANCE (PRE-TREATMENT CHAMBER)

Remove access cover over pre-treatment chamber and position vacuum truck 
accordingly.

2. With a pressure washer, spray down pollutants accumulated on walls and pre-filter 
cartridges.

3. Vacuum out pre-treatment chamber and remove all accumulated pollutants 
including trash, debris, and sediments. Be sure to vacuum the floor until the 
pervious pavers are visible and clean.

4. If pre-filter cartridges require media replacement, move on to next page. If not, 
replace access cover.
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MAINTENANCE | PREFILTER CARTRIDGES
5. After successfully cleaning out the pre-treatment chamber (previous page) enter the pre-treatment chamber.
6. Unscrew the two bolts (circles shown below) holding the lid on each cartridge filter and remove lid. 

7. Place the vacuum hose over each individual media filter to suck out filter media.

8. Once filter media has been sucked out, use a pressure washer to spray down the inside of the cartridge and 
it’s media cages. Remove cleaned media cages and place to the side. Once removed, the vacuum hose can be 
inserted into the cartridge to vacuum out any remaining material near the bottom of the cartridge.

9. Reinstall media cages and fill with new media from the manufacturer or outside supplier. Manufacturer will 
provide specification of media and sources to purchase. Utilize the manufacture-provided refilling tray and 
place on top of the cartridge. Fill the tray with new bulk media and shake down into place. Using your hands, 
lightly compact the media into each filter cage. Once the cages are full, remove the refilling tray and replace the 
cartridge top, ensuring bolts are properly tightened.

10. Exit the pre-treatment chamber. Replace access hatch or manhole cover.

1.

MAINTENANCE (PRE-FILTER CARTRIDGES)

After successfully cleaning out the pre-treatment chamber (previous page) enter 
the pre-treatment chamber.

2. Unscrew the two bolts (red circles) holding the lid on each cartridge filter and remove lid.

3. Place the vacuum hose over each individual media filter to suck out filter media.

4. Once filter media has been sucked out, use a pressure washer to spray down the inside of the
cartridge and it's media cages. Remove cleaned media cages and place to the side. Once
removed, the vacuum hose can be inserted into the cartridge to vacuum out any remaining
material near the bottom of the cartridge.
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5.

MAINTENANCE (PRE-FILTER CARTRIDGES)

Reinstall media cages and fill with new media from the manufacturer or outside 
supplier. Manufacturer will provide specification of media and sources to 
purchase. utilize the manufacture-provided refilling tray and place on top of the 
cartridge. Fill the tray with new bulk media and shake down into place. using your 
hands, lightly compact the media into each filter cage. Once the cages are full, 
remove the refilling tray and replace the cartridge top, ensuring bolts are properly 
tightened.

6. Exit the pre-treatment chamber. Replace access hatch or manhole cover.
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MAINTENANCE | BIOFILTRATION CHAMBER
11. In general, the biofiltration chamber is maintenance-free with the exception of maintaining the vegetation. The 

Modular Wetlands Linear utilizes vegetation similar to surrounding landscape areas, therefore trim vegetation to 
match surrounding vegetation. If any plants have died, replace them with new ones.

12. Each vertical under drain on the biofiltration chamber has a removable (threaded cap) that can be taken off to 
check any blockages or root growth. Once removed, a jetting attachment can be used to clean out the under 
drain and orifice riser. 

13. As with all biofilter systems, at some point the biofiltration media (WetlandMedia) will need to be replaced. Either 
because of physical clogging of sorptive exhaustion of the media ion exchange capacity (to remove dissolved 
metals and phosphorous). The general life of this media is 10 to 20 years based on site specific conditions and 
pollutant loading. Utilize the vacuum truck to vacuum out the media by placing the hose into the chamber. Once 
all the media is removed use the power washer to spray down all the netting on the outer metal cage. Inspect the 
netting for any damage or holes. If the netting is damaged it can be repaired or replaced with guidance by the 
manufacturer.

14. Contact one of Contech’s  Maintenance Team members at https://www.conteches.com/maintenance  to order 
new WetlandMedia. The quantity of media needed can be determined by providing the model number and unit 
depth. Media will be provided in super sacks for easy installation. Each sack will weigh between 1000 and 2000 
lbs. A lifting apparatus (backhoe, boom truck, or other) is recommended to position the super sack over the 
biofiltration chamber. Fill the media cages up to the same level as the old media. Replant with vegetation.

1.

MAINTENANCE (BIOFILTRATION CHAMBER)

In general, the biofiltration chamber is maintenance-free with the exception of 
maintaining the vegetation. Using standard gardening tools, properly trim back the 
vegetation to healthy levels. The MW Linear™ utilizes vegetation similar to 
surrounding landscape areas, therefore trim vegetation to match surrounding 
vegetation. If any plants have died, replace them with new ones.
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MAINTENANCE | DISCHARGE CHAMBER
15. Remove access hatch or manhole cover over discharge chamber.
16. Enter chamber to gain access to the drain down filter. Unlock the locking mechanism and lift up drain down filter 

housing to remove used BioMediaGREEN filter block as shown below. NOTE: Drain down filter is only found on 
units installed in California prior to 2023.  If no drain down filter is present, skip steps 16 and 17.

17. Insert a new BioMediaGREEN filter block and lock drain down filter housing back in place. 
18. Replace access hatch or manhole cover over discharge chamber. 

INSPECTION

• Excessive accumulation of sediment on the BioMediaGREEN media housed within the 
drain down filter (California only - older models). The following photos show the 
condition of the BioMediaGREEN contained within the drain down filter. When media is 
more than 85% clogged, replacement is required.

• Overgrown vegetation.

• Water level in the discharge chamber during 100% operating capacity (pre-treatment chamber 
water level at max height) is lower than the watermark by 20%.
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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   
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WEIL SUBMERSIBLE WASTEWATER PUMP 
INSTALLATION OPERATION MAINTENANCE 

INTRODUCTION 

This manual contains instruction for installation, 
operation and maintenance of your pump equipment. 
Read and study this manual before using the 
equipment. The pump is a well designed and 
sturdily constructed machine. When properly 
installed and given reasonable care and 
maintenance, it will give many years of service. 

SAFETY PRECAUTIONS 

Always disconnect the electrical power supply to the 
motor before working on the unit. Failure to do so 
can cause severe electrical shock or death. 
If the basement floor is wet or flooded, do not walk 
on floor until the electrical power has been 
disconnected. Exercise caution when working in the 
exposed areas of rotating parts. 

RECEIVING 

Immediately upon arrival, the equipment should be 
checked for any shortages and/or damage. Any 
shortages or damage should be noted on the bill of 
lading and freight bill, and promptly reported to the 
transportation company. Claims for shortages or 
damage must be made in writing to Weil Pump 
Company Inc., Cedarburg, Wisconsin within 14 
days of receipt of equipment. 

STORAGE 

Pumping equipment should be installed and put into 
operation as soon as possible. If it is necessary to 
store the equipment for extended periods, 
precautions should be taken to prevent corrosion or 
oxidation. It is recommended that the equipment be 
stored indoors. The storage area should be dry and 
have a relatively constant temperature. Exposed 
machined surfaces should be coated with a rust 
preventative. The entire unit should be sealed in 
heavy plastic bag. A desiccant should be placed in 
the bag before it is sealed. Before sealing the bag, 
arrange the power cable, and moisture/temperature 
sensor cable, (if so equipped) in gently curved loops 
to prevent cables from taking a permanent set. 

During storage, the plastic bag should be opened at 
least once a month, and the rotating assembly of the 
pump turned several times by hand. This helps 
prevent point of contact corrosion and maintains 
rotational integrity. Add desiccant before the bag is 
resealed. For additional information regarding rust 
prevention, refer to the American Society for Metals 
Handbook, under "Rust Prevention Compounds." 

INSTALLATION 

Clean wet well thoroughly before installing pump. 
Sand, mud, cinders, etc. are abrasives which will 
damage the mechanical seals. 

The pump is ready for installation as shipped. 
Except as noted above, no lubrication or adjustment 
is required before initial operation. 

Raise and lower the unit by means of a chain or steel 
cable fastened to the lifting handle provided. Do 
not raise, lower, or support the unit by means of 
the electrical power cable or the moisture sensor 
cable. When moving the pump, avoid putting strain 
on the electrical cables. Set the pump in its final 
location before connecting the cable(s). Provide 
adequate headroom above the wet well for future 
maintenance of the equipment. Install the associated 
level controls so that the pump is properly 
immersed. For intermittent service, the minimum 
liquid level must be at least 1" above the pump case. 

POWER CABLE 

The electrical characteristics shown on the pump 
nameplate describes the power supply required to 
operate the pump motor. The user is responsible for 
providing appropriate branch circuit, motor starter, 
and overload protection in accordance with local 
code requirements. 

Electrical connections made in the pit, even though 
above the highest water level, must be sealed to 
prevent moisture penetration into power or sensor 
cables through junction boxes. Wiring diagrams for 
the pump motor are provided. It is important to 
make connections according to the diagram 
provided. Incorrect electrical connections will void 
the warranty. 

EM-1600-2 WEIL 



PIPING 
(Refer to Figure 1) 

1. Piping should be as short as possible using a 
minimum number of fittings to avoid excessive 
friction loss. 

2. Pipes should line up "naturally" with the pump 
discharge and should never be forced together. 

3. Discharge piping must be supported by 
appropriate supports. 

4. In a duplex installation, each pump must have its 
own check valve. 

CHECK 
VALVE 

Figure 1 
ES-1096 

SENSOR OPTION - MOISTURE SENSOR 
AND TEMPERATURE LIMITER 

(Refer to Figure 2) 

The pump is equipped with the moisture sensor and 
temperature limiter when this option is ordered. 
Connect the moisture sensor to the Weil Alarm-Test 
Panel as shown in Figure 2. Power supplied to the 
Alarm-Test Panel must be 115 volts, regardless of 
the voltage supplied to the pump motor. 

Connect the temperature limiter into the pump 
motor starter control circuit in series with the liquid 
level control and the starter holding the coil, as 
shown in Figure 2. 

TYPICAL TEMPERATURE 
LIMITER CIRCUIT 

(NORMALLY CLOSED) 

.._ __ CONTROL VOLTAGE 
STARTER 

LEVEL 
SWITCH 

COIL 

TO MOISTURE TO TEMPERATURE 
LIMITER CIRCUIT 

TO STARTER OR 
CONT ACTOR SENSOR CONTROL 

t t 
I LRED BLACK L':a4 WlDTE 

ORANGE 

~ 

SENSOR 
CABLE 

GREEN 

(TS) 
(MS) TEMPERATURE 

MOISTURE LIMITER 
SENSOR 

Tl (BLACK) 

T2 (WHITE) 

T3 (RED) 

(GRD) 
GREEN 

POWER 
CABLE 

PUMP MOTOR SHELL 
Figure 2 H2500 

START-UP PROCEDURE 

Before placing pump into general operation, check 
the following items to insure that no damage will 
occur to pump motor. 

1. Turn shaft manually to ensure it is turning freely. 
2. Check voltage, phase, and frequency of the 

motor, making sure that the same is supplied to 
unit. 

3. Make sure there is proper motor circuit 
protection. 

4. Review piping installation, per "Piping" 
instructions. 

5. Recheck basin to make sure it is free of debris. 
6. With pump laying down on its side, apply 

momentary power to confirm proper impeller 
rotation. 

7. Verify proper operation in a "wet" test startup: 
check GPM, pressure, amps, volts, audible 
noise and vibration. 

8. Check measured parameters to design 
conditions. 
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SAFETY PRECAUTIONS 

1. Disconnect and lockout the electrical supply to 
the motor before working on the unit, or if 
maintenance is to be performed on the pump in a 
flooded area. 

2. Exercise caution when working in the exposed 
areas of the rotating parts. 

3. In case of severe vibration or unusual noise, shut 
off pump at once and determine the cause. 

4. If frequent tripping of the overload protection 
occurs, troubleshoot the pump to correct the 
problem. 

Problem 

TROUBLESHOOTING PUMP 

Probable Cause 

Insufficient or 
No Water Flow 

Insufficient Pressure 

Noisy or Vibrating 
Pump 

l. Blown fuses or open circuit 
breakers 

2. Poor switch contact 
3. Discharge head too high 
4. Clogged or damaged impeller 
5. Binding shaft 
6. Check or gate valve closed 
7. Water level below casing 

1. Low voltage 
2. Clogged or damaged impeller 
3. Motor incorrectly wired 
4. Pump may be air-bound 

1. Misaligned or bent shaft 
2. Worn bearings 
3. Lack oflubrication 
4. Water level below casing 
5. Impeller rubbing or damaged 
6. Clogged impeller 

NOTE 
Submersible motors have an air relief slot on the 

lower mounting flange area. This slot is to prevent 
air lock. Under normal operation water will spray 
out of the air relief slot. The normal water level 

should be above the slot at shut off. 

PERIODIC INSPECTION 

Periodic inspection of the pump should be 
performed at six month intervals. The pump should 
be cleaned of accumulated abrasive particles and 
debris. The wet well should also be cleaned of 
accumulated abrasive particles. 

Check the motor housing and the seal chamber for 
moisture in the following manner: 

1. Place the pump in a horizontal position in a V
block chamber with the seal chamber plugs 
facing downward. 

2. Remove the plugs and drain the content of the 
seal chamber in a transparent container and 
allow the draied liquid to settle. 

3. Ifno water settles to the bottom of the container, 
the chamber can be refilled with clean oil and 
the plugs replaced. 

4. If water settles in the container, the source of the 
liquid must be determined and worn and/or 
damaged seals, O-rings, etc. must be replaced. 

5. Tum the pump over, remove the motor shell 
plug, drain the motor houseing into a transparent 
container. 

6. If no liquid is present, replace the plug. 
7. If oil or oil and water are present, the upper seal 

must be inspected. 
8. If only water is present the leakage source is 

most likly in the motor housing and the 
condition of the O-rings and/or the cable seal 
should be checked. 

REPLACEMENT PUMPS 
Single phase units have starting modules built into 
the motor. When replaceing exsiting pumps, check 

for any exsiting external modules, control panel 
mounted or seperatly mounted. These must be 

removed or bypassed for proper operation of the 
pumping unit. 

IMPORTANT NOTICE 
For warranty consideration contact your local Weil 

representative before disassembly or repair. 

NOTE 
See separate instructions for pump assembly and 

WEIL PUMP 
A WILD COMPANY 

EM-1600-4 

disassembly. 










