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1.0 PROJECT OVERVIEW 
 

The proposed The Farm at Mill Creek project is located at 4008 132nd ST SE Mill Creek, WA 

98012. The project lies within the northwest quarter, Section 33, Township 28 N, Range 5 East, 

W.M., as shown in Figure 1 (this section). 

 

The existing site contains an old warehouse, various outbuildings, and the remains of a 

collapsed house, and landscaped area and forest totaling 17.34 acres and is considered a “new 

development”.  Of the 17.34 acres 12.50 acres will be developed. The undisturbed area (4.84 

acres) is located along the western property boundary and contains a wetland (Wetland A).   

 

The proposed site will be a mixed use retail and commercial development. This commercial 

development will include retail spaces, driveways, parking lot for all the building, landscaping, 

and associated utilities.  See sheet RD-01 and RD-02 in this section for the proposed site layout.   

 

Existing drainage on the site flows from east to west towards the wetland.  There are no area-

specific requirements for either of these watersheds/basins. See Figure 6 in Section 4 for visual 

representation of the existing basins. 

 

The onsite Basin currently sheet flows to the west to an existing NGPA and wetland. The flow 

then enters the Penny Creek and flows south eventually entering Thomas Lake. See the 

Downstream Analysis discussion in Section 4 for more detailed discussion.  See Figure 5 in 

Appendix 4-A for visual representation of the downstream flow path.    

 

According to the USDA web soil survey map, the proposed commercial development area of the 

site is underlain by Alderwood gravelly sandy loam.  See Appendix 1-A for the attached USDA 

web soil survey map and soil description. 

 

Flow control for the proposed development will be accomplished with a detention vault facility 

designed according to the City of Mill Creek requirements, and Department of Ecology 2014 

Western Washington Storm water Management Manual (DOE Manual). The detention facility will 

discharge storm water to a biofiltration system (i.e., modular wetland) for enhanced 

treatment. The modular wetland will discharge flow into a level spreader within the wetland 

buffer, where storm water will sheet flow into the wetland. 
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APPENDIX 1-A 

 

SCS SOIL SURVEY MAPPING 
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Map Unit Legend

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

1 Alderwood gravelly sandy 
loam, 0 to 8 percent slopes

14.0 80.5%

34 Mukilteo muck 3.4 19.5%

Totals for Area of Interest 17.4 100.0%
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Snohomish County Area, Washington

1—Alderwood gravelly sandy loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t625
Elevation: 50 to 800 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Alderwood

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Glacial drift and/or glacial outwash over dense 

glaciomarine deposits

Typical profile
A - 0 to 7 inches: gravelly sandy loam
Bw1 - 7 to 21 inches: very gravelly sandy loam
Bw2 - 21 to 30 inches: very gravelly sandy loam
Bg - 30 to 35 inches: very gravelly sandy loam
2Cd1 - 35 to 43 inches: very gravelly sandy loam
2Cd2 - 43 to 59 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very 

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B

Map Unit Description: Alderwood gravelly sandy loam, 0 to 8 percent slopes---Snohomish 
County Area, Washington

17127 Gateway at Mill Creek

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/20/2018
Page 1 of 2



Other vegetative classification: Limited Depth Soils 
(G002XN302WA), Limited Depth Soils (G002XF303WA), 
Limited Depth Soils (G002XS301WA)

Hydric soil rating: No

Minor Components

Mckenna
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

Everett
Percent of map unit: 5 percent
Landform: Kames, eskers, moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Shalcar
Percent of map unit: 3 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Norma
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Snohomish County Area, Washington
Survey Area Data: Version 17, Nov 22, 2017

Map Unit Description: Alderwood gravelly sandy loam, 0 to 8 percent slopes---Snohomish 
County Area, Washington

17127 Gateway at Mill Creek

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/20/2018
Page 2 of 2



Snohomish County Area, Washington

34—Mukilteo muck

Map Unit Setting
National map unit symbol: 2hyr
Elevation: 0 to 1,000 feet
Mean annual precipitation: 40 to 70 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 250 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Mukilteo, drained, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Mukilteo, Drained

Setting
Landform: Depressions
Parent material: Herbaceous organic material

Typical profile
H1 - 0 to 4 inches: muck
H2 - 4 to 35 inches: mucky peat
H3 - 35 to 54 inches: mucky peat
H4 - 54 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very high (about 25.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Other vegetative classification: Soils with Few Limitations 

(G002XN502WA)
Hydric soil rating: Yes

Minor Components

Terric medisaprists, undrained
Percent of map unit: 5 percent

Map Unit Description: Mukilteo muck---Snohomish County Area, Washington 17127 Gateway at Mill Creek

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/20/2018
Page 1 of 2



Landform: Depressions
Other vegetative classification: Wet Soils (G002XN102WA)
Hydric soil rating: Yes

Orcas
Percent of map unit: 5 percent
Landform: Depressions
Other vegetative classification: Wet Soils (G002XN102WA)
Hydric soil rating: Yes

Mukilteo, undrained
Percent of map unit: 5 percent
Other vegetative classification: Wet Soils (G002XN102WA)
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Snohomish County Area, Washington
Survey Area Data: Version 17, Nov 22, 2017

Map Unit Description: Mukilteo muck---Snohomish County Area, Washington 17127 Gateway at Mill Creek

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/20/2018
Page 2 of 2
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2.0 TEMPORARY EROSION AND SEDIMENT CONTROL 
 

Temporary Erosion and Sediment Control 

A Stormwater Pollution Prevention Plan (SWPPP) will be provided prior to construction. The 

SWPPP report is modeled under the guidelines of Volume II, Section 3.0 of the 2014 DOE Manual. 

Construction SWPPP Elements #1 through #12 are addressed below. 

 
Element #1 – Mark Clearing Limits:  All clearing limits will be delineated with high visibility 

plastic fence or silt fence.  See sheets ER-01 and ER-02 of the construction plans for locations 

and details. 

 

Element #2 – Establish Construction Access:  Stabilized construction accesses will be installed 

as shown on the construction plans.  See sheets ER-01 and ER-02 of the construction plans for 

locations and details. 

 

Element #3 – Control Flow Rates:  Detention of construction period runoff will be provided by 

proposed permanent detention Pond A, located at the northern portions of the proposed 

development. The pond has been designed with a temporary riser/control structure to provide 

flow control for construction-period runoff. See sheets ER-01 and ER-02 of the plans for location 

and details of the drainage system, temporary sediment pond design specifics and other flow 

and sediment control BMP’s.   

 

Element #4 – Install Sediment Controls:  Silt fence, check dams, inlet protection, and 

detention Ponds A and B will be utilized to contain sediments within the project’s clearing 

limits. See sheets ER-01and ER-02 of the plans for locations and details. 

 

Element #5 – Stabilize Soils:  Exposed soils will be stabilized as specified in the Grading and 

Erosion Control Notes.  See sheet ER-03 of the plans for applicable notes and details. 

 

Element #6 – Protect Slopes:  Slopes are moderate to steep on the subject property.  Slopes 

shall be protected as specified under Element #5. 



Drainage Report 
The Farm at Mill Creek 

Element #7 – Protect Drain Inlets:  Storm drain inlet protection will be utilized to contain 

sediments within the project’s clearing limits. See sheets ER-01 and ER-02 of the plans for 

locations and details. 

 

Element #8 – Stabilize Channels and Outlets:  Conveyance swales shall be stabilized with 

check dams, as well as mulch, seeding if necessary.  See sheets ER-01 and ER-02 of the plans 

for locations and details. 

 

Element #9 – Control Pollutants:  Pollutants shall be controlled as specified in the Pollutant 

Control Notes.  See sheet ER-03 of the plans for notes. 

 

Element #10 – Control De-Watering:  Disposal options for de-watering water are as specified 

in the De-Watering Control Notes.  See sheet ER-03 of the plans for notes. 

 

Element #11 – Maintain BMPs:  Maintenance of the BMPs is specified within the Construction 

Sequence and Grading and Erosion Control Notes.  See sheets ER-01 and ER-02 of the plans for 

the Construction Sequence and notes.   

 

Element #12:  Manage the Project:  The Grading and Erosion Control Notes specify seasonal 

work limitations. Maintenance of the BMPs is specified within the Construction Sequence and 

Grading and Erosion Control Notes. See Erosion Control Plans for the Construction Sequence 

and note 
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APPENDIX 2-A 

 

Temporary Stormwater Pond Sizing Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project Name: Project No. 17-127

Description: Date: 3/9/2019

Calc. By: JMT

Facility Description:

Obtain the discharge from the hydrologic calculations of the peak flow for 

the 2-year runoff event.  The 10-year peak flow shall be used if the project

size, expected timing and duration of construction, or downstream 

conditions warrant a higher level of protection.

10 - yr peak flow = 9.95 cfs 

 - based WWHM 701 data series

Determine the required surface area as follows:

10 - yr peak flow

SA = 20,729 s.f.

Determine the required orifice area as follows:

AS = Provided surface area = 21,600 s.f.  

h   = Head of water above orifice = 3.5 ft. 

T   = dewatering time = 24 hrs.

g   = acceleration of gravity = 32.2 ft/s

Convert the required orifice area to the required orifice diameter:

D = 13.54 x AO
0.5  = 5.968 in

         Required orifice diameter = 6 in

Temporary Sediment Pond Sizing 
Calculations

Land Development Consultants, Inc.

20210 142nd Avenue NE Tel:  (425) 806-1869

Temporary Sediment Pond 

SA =     2   x
0.00096

Woodinville, WA 98072 Fax:  (425) 482-2893

Gateway at Mill Creek

Temporary Sediment Pond 

0.194 s.f.AO =
AS ( 2h )0.5

0.6 x 3600 T g0.5
=
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3.0 CONDITIONS AND REQUIREMENTS SUMMARY 
 

Existing Conditions Summary 

The existing site contains an old warehouse, various outbuildings, the remains of a collapsed 

house, landscaped areas and forest totaling 17.37 acres. The undisturbed area (4.84 acres) is 

located along the western property boundary and contains a wetland (Wetland A). See Figure 

6, Existing Condition Map in Section 4 for visual representation of existing hydrology. 

 

Requirements Summary 

This project is designed under the 2014 Ecology Manual as modified by the Western Washington 

Phase II Municipal Stormwater Permit (DOE Manual). This project will be considered a new-

development; all area subject to water quantity and quality controls will be modeled as 

forested.   

 

Approximately 12.96 acres will be disturbed with the proposed development and will be 

subject to Minimum Requirements 1-10. 

 

The minimum requirements are addressed as follows: 

 

Requirement #1: Preparation of Stormwater Site Plans 

This drainage report, and the construction documents contains all of information and 

requirements for Stormwater Site Plans listed in Chapter 3, Volume I of the 2014 Ecology 

Manual. 

 

Requirement #2: Construction Stormwater Pollution Prevention Plan (SWPPP) 

The temporary stormwater pond sizing can be found in appendix 2-A. A construction SWPPP will 

be completed as a separate document. 

 

Requirement #3: Source Control of Pollution 

There are no hazardous materials proposed to be on site that would require the use of source 

control BMPs. 
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Requirement #4: Preservation of Natural Drainage System and Outfalls 

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

the natural location.  The proposed discharge of the site’s runoff will not cause significant 

adverse impact to downstream receiving waters and down gradient properties.  The proposed 

runoff control facilities will provide the required flow control and water quality treatment. 

 

Requirement #5: On-Site Stormwater Management 

The existing on-site soils are cemented glacial-till, and the infiltration rate identified 

(approximately 0.05 in/hr) by geotechnical analysis is insufficient to support bio-retention, 

downspout infiltration, pervious paving, and all other standard LID BMP’s with the exception of 

BMP T5.13 (soils amendment of non-impervious covered soils). See discussion of infiltration 

feasibility within the Geotechnical Report produced by Terra Associates, Inc. dated August 9, 

2018 and PIT test results from Terra Associates, Inc. Dated November 15, 2018. BMPT5.13 will 

be implemented on all disturbed ground area to be landscaped.  

 

Requirement #6: Runoff Treatment 

A modular wetland will be used to provide enhanced treatment for the site. The modular 

wetland will be sized for a treatment facility located downstream of detention, utilizing the 2-

year, mitigated flow rate. Oil control is not required as this site does not meet the criteria for 

a high use site, as ADT generated does not exceed 100 trips per 1000 SF of commercial space. 

The site is proposing approximately 120,000 SF of commercial space, and based on the TIA, 

gross trips are expected to be 6,112, which equates to approximately 51 trips per 1000 SF of 

commercial space. See section 5.4 for additional discussion of treatment facilities. 

 

Requirement #7: Flow Control 

See Section 5 of this report for detailed discussion on site hydrology, detention designs, and 

modeling results. 

 

Requirement #8: Wetlands Protection 

The wetland portion of the site will be preserved and disturbance will be limited to areas 

outside of the wetland boundary. A boardwalk is proposed to be constructed within the wetland 

to provide pedestrian connectivity, however, disturbance associated with the boardwalk will 

be kept to a minimum. See geotechnical report and critical areas study for additional 

information. 
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Requirement #9: Basin/Watershed Plans 

There are no basin/watershed plans applicable to the basins within which the site exists. 

 

Requirement #10: Operation and Maintenance Plan 

A Maintenance and Operations Manual has been created for this project.  Please refer to 

Appendix 8-A in Section 8 for this document 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Drainage Report 
The Farm at Mill Creek 

4.0 OFF-SITE ANALYSIS 
 

A downstream analysis for the Farm Mill Creek site was performed in March 2018.  Figure 1 of 

this document contains an exhibit showing the general vicinity of the project site. There is also 

an outline of the downstream flow path Appendix 4-A.  The downstream flow path was 

examined for a quarter mile past each basin’s property line. 

 

Upstream Basin 

The upstream basin is comprised of an adjacent development, where the detention pond is 

currently located on the subject property. The existing upstream basin is approximately 

3.82acres and is located to the east of the subject property. The project proposes demolishing 

the existing detention pond and routing the adjacent property’s storm water runoff into the 

proposed vault within the Farm at Mill Creek development. See Figure 6.0 for the location of 

the upstream basin in relation to the subject property.  

 

Downstream Analysis 

The existing site contains an old warehouse, various outbuildings, and the remains of a 

collapsed house, and landscaped area and wetland/ NGPA area. Onsite storm water flow within 

the existing and developed condition flows from east to the west (Image #1) to the existing 

wetland with the existing NGPA onsite (Image #2). Flows from the onsite wetland then flow 

south paralleling 35th AVE SE through parcel #’s 01135400099100, #28053300206800 (Image #3), 

#20853300300200 for approximately 3,000 ft within a series of wetlands and waterways until 

discharging into Thomas Lake. The Downstream system is not expected to be impacted by the 

development. Per the critical areas report there is no anticipated adverse effect from the sites 

discharge on the downstream system. See Figure 5, Downstream Analysis Map, in Appendix 4-A 

for a detailed map of the downstream flow paths and visual depiction of photo locations.  
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Image #1: Looking west on the subject property towards the NGPA and onsite wetland. 

 

 

 

Image #2: Looking south on the south side of HWY 96 towards the NGPA. 
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Image #3: Looking south at the adjoining wetland paralleling 35th AVE SE from the pedestrian 

walkway connecting 134th PL SE and 35th AVE SE. 

 
 
Note: See Figure 5, Downstream Analysis Map, in Appendix 4-A for a detailed map of the 

downstream flow paths and visual depiction of photo locations 
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APPENDIX 4-A 

 

DOWNSTREAM ANALYSIS MAP 
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5.0 PERMANENT STORMWATER CONTROL PLAN 
 

The drainage analysis was modeled using the Western Washington Hydrology Model (WWHM) 

software.  This continuous runoff methodology was used as outlined in the 2014 Department of 

Ecology Stormwater Management Manual for Western Washington (DOE Manual). 

 
5.1 Pre-developed Site Hydrology 
 

As discussed in the Project Overview (Section 1), The existing site contains an old warehouse, 

various outbuildings, the remains of a collapsed house, landscaped areas, forest and wetlands 

totaling 17.37 acres. Runoff in the pre-developed conditions flows from the eastern portion of 

the site to the western portion of the site containing a wetland (Wetland A) approximately 4.84 

acres in size. See Figure 6.0 in this section for the Existing Condition Map. 

 

Upstream Basin 

 

The upstream basin is comprised of an adjacent development, where the detention pond is 

located on the subject property. The project proposes demolishing the existing detention pond 

and routing the adjacent property’s storm water runoff into the proposed vault within the Farm 

at Mill Creek development.   

 

Pre-developed flows: 

The pre-developed condition for the onsite Basin was modeled as forested as outlined in the 

City 2014 DOE Storm Water Management Manual for Western Washington.   

 

Onsite Basin    

Forested    12.96 Acres 

Undisturbed Wetland/NGPA  4.84 Acres 
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5.2 Developed Site Hydrology 
 
The total amount of developed and disturbed area is approximately 12.96 acres.  The developed 

commercial site includes a combination of commercial and residential buildings, roadways, 

parking lots for all the building, landscaping, and associated utilities. 12.96 acres of this onsite 

developed and disturbed area will be subject to the water quality and flow control. The 

upstream basin is developed with drive aisles, parking, landscape/lawn areas, and apartment 

buildings. See Figure 6.1 in this section for the Developed Conditions Map. 

 

Runoff from the onsite basins and the upstream basin will be routed to an underground 

detention vault located within the central/western portion of the site. Release from the 

underground detention will discharge to a modular wetland unit to provide enhanced water 

quality treatment prior to discharge into the wetland via level spreaders.  

 

 

Developed Conditions: 

The proposed developed conditions include constructing multiple commercial and mixed-use 

buildings along with associated parking lots and a conveyance system.  The land use employed 

is from the 2014 DOE Stormwater Management Manual for Western Washington. The undisturbed 

wetland area has been excluded from modeling, since it will be left in its current state and will 

be protected by an NGPA. The new pervious areas are modeled as pasture as allowed by the 

SWMMWW for soils treated with BMP T5.13. The existing pervious areas in the upstream basin 

are modeled as lawn. 

 

The areas used to model the detention vault can be found on the following page. 
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Onsite Basin    

Impervious     11.29 Acres 

Pervious    1.14   Acres 

Total      12.43 Acres 

 

By Pass Basin 

Impervious     0.16 Acres 

Pervious     0.37 Acres 

Total      0.53 Acres 

 

Upstream Basin 

Impervious     3.17 Acres 

Pervious     0.65 Acres 

Total      3.82 Acres 
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5.3 Flow Control System  
 
Detention calculations were performed using the Western Washington Hydrology Model. The 

proposed detention facility consisting of detention vault was designed in conformance with the 

2014 DOE Storm Water Manual for Western Washington.  The stormwater calculations and all 

supporting documents are included in Appendix 5-A of this report. 

Below are the design results and mitigated release rates for the onsite basin detention facility: 

 

Modeled Detention Facility (Vault) 

Width and Length:  17.5’ x 1955’ 
Effective Storage Depth: 7.5’  
Riser Height:   6.5’  
Riser Diameter:  18” 
Number Orifices:  3 
Orifice 1 Diameter: 1.72” Elevation: 0 ft 
Orifice 2 Diameter: 3.34” Elevation: 5.65 ft 
Orifice 3 Diameter: 1.25” Elevation: 6.05 ft 
Notch:    No 
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APPENDIX 5-A 

 

HYDROLOGIC MODELING 
CALCULATIONS AND DETENTION VAULT SIZING OUTPUT FROM WWHM2012 
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                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

 

Project Name: 20190309 6.5ft riser  

Site Name:   

Site Address:   

City     :   

Report Date: 3/9/2019  

Gage     : Everett  

Data Start : 1948/10/01  

Data End : 2009/09/30  

Precip Scale: 1.00  

Version Date: 2017/07/05   

Version : 4.2.13   

___________________________________________________________________ 

 

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

___________________________________________________________________ 

 

High Flow Threshold for POC 1: 50 year  

___________________________________________________________________ 

 

PREDEVELOPED LAND USE   

 

Name   : onsite Sub-Basin  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Forest, Flat              12.431  

  

Pervious Total                12.431  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   12.431  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

Name   : upstream Sub-Basin  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Forest, Flat              3.818  



  

Pervious Total                3.818  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   3.818  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

Name   : Bypass Sub-Basin  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Forest, Flat              .529  

  

Pervious Total                0.529  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   0.529  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

MITIGATED LAND USE   

 

Name   : onsite Sub-Basin  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Pasture, Flat             1.139  

  

Pervious Total                1.139  

 

Impervious Land Use         acre   

 ROADS FLAT                   4.689  



 ROOF TOPS FLAT               3.656  

 SIDEWALKS FLAT               2.947  

  

Impervious Total              11.292  

 

Basin Total                   12.431  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

Vault  1              Vault  1                

___________________________________________________________________ 

 

 

Name   : upstream Sub-Basin  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Pasture, Flat             .648  

  

Pervious Total                0.648  

 

Impervious Land Use         acre   

 ROADS FLAT                   1.295  

 ROOF TOPS FLAT               1.203  

 SIDEWALKS FLAT               0.672  

  

Impervious Total              3.17  

 

Basin Total                   3.818  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

Vault  1              Vault  1                

___________________________________________________________________ 

 

 

Name   : Bypass Sub-Basin  

Bypass: Yes  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Pasture, Flat             .369  

  

Pervious Total                0.369  

 

Impervious Land Use         acre   

 ROADS FLAT                   0.16  

  



Impervious Total              0.16  

 

Basin Total                   0.529  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

Name   : Vault  1  

Width :       1955 ft.  

Length :      17.5 ft.  

Depth:          7.5 ft.  

Discharge Structure   

Riser Height: 6.5 ft.  

Riser Diameter: 18 in.  

Orifice 1 Diameter: 1.71875 in.  Elevation: 0 ft.  

Orifice 2 Diameter: 3.34375 in.  Elevation: 5.65 ft.  

Orifice 3 Diameter: 1.25 in.  Elevation: 6.05 ft.  

 

Element Flows To:      

Outlet 1              Outlet 2           

  

___________________________________________________________________ 

 

 

  

             Vault Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) Infilt(cfs)    

0.0000      0.785      0.000      0.000      0.000  

0.0833      0.785      0.065      0.023      0.000  

0.1667      0.785      0.130      0.032      0.000  

0.2500      0.785      0.196      0.040      0.000  

0.3333      0.785      0.261      0.046      0.000  

0.4167      0.785      0.327      0.051      0.000  

0.5000      0.785      0.392      0.056      0.000  

0.5833      0.785      0.458      0.061      0.000  

0.6667      0.785      0.523      0.065      0.000  

0.7500      0.785      0.589      0.069      0.000  

0.8333      0.785      0.654      0.073      0.000  

0.9167      0.785      0.720      0.076      0.000  

1.0000      0.785      0.785      0.080      0.000  

1.0833      0.785      0.850      0.083      0.000  

1.1667      0.785      0.916      0.086      0.000  

1.2500      0.785      0.981      0.089      0.000  

1.3333      0.785      1.047      0.092      0.000  

1.4167      0.785      1.112      0.095      0.000  

1.5000      0.785      1.178      0.098      0.000  

1.5833      0.785      1.243      0.100      0.000  

1.6667      0.785      1.309      0.103      0.000  

1.7500      0.785      1.374      0.106      0.000  

1.8333      0.785      1.439      0.108      0.000  

1.9167      0.785      1.505      0.111      0.000  



2.0000      0.785      1.570      0.113      0.000  

2.0833      0.785      1.636      0.115      0.000  

2.1667      0.785      1.701      0.118      0.000  

2.2500      0.785      1.767      0.120      0.000  

2.3333      0.785      1.832      0.122      0.000  

2.4167      0.785      1.898      0.124      0.000  

2.5000      0.785      1.963      0.126      0.000  

2.5833      0.785      2.029      0.128      0.000  

2.6667      0.785      2.094      0.130      0.000  

2.7500      0.785      2.159      0.132      0.000  

2.8333      0.785      2.225      0.134      0.000  

2.9167      0.785      2.290      0.136      0.000  

3.0000      0.785      2.356      0.138      0.000  

3.0833      0.785      2.421      0.140      0.000  

3.1667      0.785      2.487      0.142      0.000  

3.2500      0.785      2.552      0.144      0.000  

3.3333      0.785      2.618      0.146      0.000  

3.4167      0.785      2.683      0.148      0.000  

3.5000      0.785      2.748      0.150      0.000  

3.5833      0.785      2.814      0.151      0.000  

3.6667      0.785      2.879      0.153      0.000  

3.7500      0.785      2.945      0.155      0.000  

3.8333      0.785      3.010      0.157      0.000  

3.9167      0.785      3.076      0.158      0.000  

4.0000      0.785      3.141      0.160      0.000  

4.0833      0.785      3.207      0.162      0.000  

4.1667      0.785      3.272      0.163      0.000  

4.2500      0.785      3.338      0.165      0.000  

4.3333      0.785      3.403      0.166      0.000  

4.4167      0.785      3.468      0.168      0.000  

4.5000      0.785      3.534      0.170      0.000  

4.5833      0.785      3.599      0.171      0.000  

4.6667      0.785      3.665      0.173      0.000  

4.7500      0.785      3.730      0.174      0.000  

4.8333      0.785      3.796      0.176      0.000  

4.9167      0.785      3.861      0.177      0.000  

5.0000      0.785      3.927      0.179      0.000  

5.0833      0.785      3.992      0.180      0.000  

5.1667      0.785      4.058      0.182      0.000  

5.2500      0.785      4.123      0.183      0.000  

5.3333      0.785      4.188      0.185      0.000  

5.4167      0.785      4.254      0.186      0.000  

5.5000      0.785      4.319      0.188      0.000  

5.5833      0.785      4.385      0.189      0.000  

5.6667      0.785      4.450      0.230      0.000  

5.7500      0.785      4.516      0.288      0.000  

5.8333      0.785      4.581      0.323      0.000  

5.9167      0.785      4.647      0.351      0.000  

6.0000      0.785      4.712      0.375      0.000  

6.0833      0.785      4.777      0.405      0.000  

6.1667      0.785      4.843      0.431      0.000  

6.2500      0.785      4.908      0.454      0.000  

6.3333      0.785      4.974      0.475      0.000  

6.4167      0.785      5.039      0.494      0.000  

6.5000      0.785      5.105      0.512      0.000  

6.5833      0.785      5.170      0.912      0.000  

6.6667      0.785      5.236      1.620      0.000  



6.7500      0.785      5.301      2.500      0.000  

6.8333      0.785      5.367      3.459      0.000  

6.9167      0.785      5.432      4.404      0.000  

7.0000      0.785      5.497      5.245      0.000  

7.0833      0.785      5.563      5.913      0.000  

7.1667      0.785      5.628      6.387      0.000  

7.2500      0.785      5.694      6.717      0.000  

7.3333      0.785      5.759      7.128      0.000  

7.4167      0.785      5.825      7.456      0.000  

7.5000      0.785      5.890      7.769      0.000  

7.5833      0.785      5.956      8.071      0.000  

7.6667      0.000      0.000      8.361      0.000  

___________________________________________________________________ 

 

___________________________________________________________________ 

 

                     ANALYSIS RESULTS  

 

                Stream Protection Duration  

 

___________________________________________________________________ 

 

Predeveloped Landuse Totals for POC #1  

Total Pervious Area:16.778  

Total Impervious Area:0  

___________________________________________________________________ 

 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:2.156  

Total Impervious Area:14.622  

___________________________________________________________________ 

 

Flow Frequency Return Periods for Predeveloped.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.359654  

5 year                  0.532339  

10 year                 0.650568  

25 year                 0.803053  

50 year                 0.918413  

100 year                1.035025  

 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.262567  

5 year                  0.530625  

10 year                 0.815224  

25 year                 1.353105  

50 year                 1.929424  

100 year                2.705238  

___________________________________________________________________ 

 

Stream Protection Duration  

Annual Peaks for Predeveloped and Mitigated.  POC #1  

Year         Predeveloped    Mitigated   

1949           0.203          0.181  

1950           0.398          0.217  

1951           0.322          0.177  



1952           0.256          0.187  

1953           0.211          0.179  

1954           0.796          0.262  

1955           0.540          0.552  

1956           0.477          1.067  

1957           0.529          0.224  

1958           0.358          0.236  

1959           0.385          0.195  

1960           0.342          0.201  

1961           0.356          0.429  

1962           0.311          0.178  

1963           0.375          0.209  

1964           0.317          0.167  

1965           0.357          0.199  

1966           0.194          0.186  

1967           0.439          0.219  

1968           0.514          0.201  

1969           0.386          0.296  

1970           0.280          0.189  

1971           0.395          0.876  

1972           0.351          0.236  

1973           0.281          0.205  

1974           0.492          0.246  

1975           0.283          0.189  

1976           0.270          0.196  

1977           0.226          0.182  

1978           0.281          0.191  

1979           0.506          0.223  

1980           0.317          0.186  

1981           0.259          0.156  

1982           0.340          0.223  

1983           0.481          0.202  

1984           0.353          1.127  

1985           0.466          0.775  

1986           1.151          3.242  

1987           0.512          1.627  

1988           0.283          0.258  

1989           0.238          0.183  

1990           0.372          0.207  

1991           0.396          0.216  

1992           0.302          0.197  

1993           0.197          0.150  

1994           0.184          0.222  

1995           0.379          0.320  

1996           0.658          0.217  

1997           1.257          5.144  

1998           0.239          0.182  

1999           0.346          0.224  

2000           0.190          0.368  

2001           0.063          0.135  

2002           0.363          0.529  

2003           0.264          0.181  

2004           0.416          0.244  

2005           0.306          0.199  

2006           0.710          0.625  

2007           0.605          0.403  

2008           0.963          2.236  



2009           0.302          0.216  

___________________________________________________________________ 

 

Stream Protection Duration  

Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  

Rank     Predeveloped        Mitigated   

1         1.2570              5.1435  

2         1.1507              3.2421  

3         0.9626              2.2364  

4         0.7960              1.6269  

5         0.7104              1.1270  

6         0.6585              1.0667  

7         0.6050              0.8762  

8         0.5395              0.7745  

9         0.5295              0.6252  

10        0.5140              0.5521  

11        0.5116              0.5294  

12        0.5063              0.4292  

13        0.4921              0.4026  

14        0.4810              0.3683  

15        0.4769              0.3202  

16        0.4664              0.2963  

17        0.4389              0.2623  

18        0.4160              0.2581  

19        0.3978              0.2463  

20        0.3960              0.2445  

21        0.3947              0.2361  

22        0.3858              0.2358  

23        0.3846              0.2243  

24        0.3790              0.2236  

25        0.3750              0.2231  

26        0.3723              0.2230  

27        0.3633              0.2217  

28        0.3578              0.2191  

29        0.3575              0.2174  

30        0.3560              0.2170  

31        0.3533              0.2164  

32        0.3507              0.2160  

33        0.3456              0.2095  

34        0.3420              0.2070  

35        0.3402              0.2046  

36        0.3218              0.2015  

37        0.3174              0.2013  

38        0.3170              0.2013  

39        0.3107              0.1992  

40        0.3061              0.1987  

41        0.3024              0.1974  

42        0.3016              0.1958  

43        0.2831              0.1951  

44        0.2826              0.1908  

45        0.2812              0.1892  

46        0.2807              0.1888  

47        0.2804              0.1867  

48        0.2696              0.1864  

49        0.2644              0.1864  

50        0.2588              0.1833  

51        0.2559              0.1825  



52        0.2392              0.1821  

53        0.2381              0.1808  

54        0.2259              0.1805  

55        0.2110              0.1786  

56        0.2033              0.1777  

57        0.1971              0.1772  

58        0.1944              0.1672  

59        0.1904              0.1556  

60        0.1841              0.1497  

61        0.0625              0.1351  

___________________________________________________________________ 

 

Stream Protection Duration  

POC #1  

The Facility PASSED  

  

The Facility PASSED.  

  

Flow(cfs) Predev  Mit Percentage Pass/Fail  

0.1798    22907   22843  99     Pass  

0.1873    20604   13460  65     Pass  

0.1947    18773   7927   42     Pass  

0.2022    16835   6269   37     Pass  

0.2097    15278   5627   36     Pass  

0.2171    13732   5197   37     Pass  

0.2246    12542   4941   39     Pass  

0.2321    11298   4712   41     Pass  

0.2395    10318   4496   43     Pass  

0.2470    9411    4346   46     Pass  

0.2544    8491    4205   49     Pass  

0.2619    7762    4072   52     Pass  

0.2694    6971    3951   56     Pass  

0.2768    6378    3852   60     Pass  

0.2843    5792    3726   64     Pass  

0.2917    5326    3630   68     Pass  

0.2992    4864    3489   71     Pass  

0.3067    4472    3339   74     Pass  

0.3141    4096    3193   77     Pass  

0.3216    3728    3074   82     Pass  

0.3290    3375    2926   86     Pass  

0.3365    3080    2804   91     Pass  

0.3440    2787    2654   95     Pass  

0.3514    2520    2460   97     Pass  

0.3589    2325    2340   100    Pass  

0.3663    2114    2192   103    Pass  

0.3738    1971    2066   104    Pass  

0.3813    1826    1918   105    Pass  

0.3887    1711    1822   106    Pass  

0.3962    1583    1718   108    Pass  

0.4036    1487    1629   109    Pass  

0.4111    1398    1551   110    Pass  

0.4186    1334    1480   110    Pass  

0.4260    1260    1376   109    Pass  

0.4335    1201    1295   107    Pass  

0.4409    1143    1247   109    Pass  

0.4484    1083    1176   108    Pass  

0.4559    1029    1119   108    Pass  



0.4633    957     1022   106    Pass  

0.4708    918     952    103    Pass  

0.4782    879     877    99     Pass  

0.4857    849     795    93     Pass  

0.4932    808     735    90     Pass  

0.5006    771     687    89     Pass  

0.5081    732     620    84     Pass  

0.5155    701     550    78     Pass  

0.5230    676     449    66     Pass  

0.5305    655     395    60     Pass  

0.5379    639     369    57     Pass  

0.5454    620     355    57     Pass  

0.5529    605     353    58     Pass  

0.5603    588     345    58     Pass  

0.5678    575     340    59     Pass  

0.5752    560     336    60     Pass  

0.5827    551     331    60     Pass  

0.5902    539     328    60     Pass  

0.5976    524     325    62     Pass  

0.6051    510     322    63     Pass  

0.6125    497     318    63     Pass  

0.6200    474     314    66     Pass  

0.6275    458     310    67     Pass  

0.6349    448     308    68     Pass  

0.6424    438     306    69     Pass  

0.6498    429     303    70     Pass  

0.6573    417     301    72     Pass  

0.6648    403     300    74     Pass  

0.6722    396     297    75     Pass  

0.6797    385     294    76     Pass  

0.6871    374     292    78     Pass  

0.6946    362     285    78     Pass  

0.7021    355     280    78     Pass  

0.7095    349     276    79     Pass  

0.7170    338     271    80     Pass  

0.7244    329     268    81     Pass  

0.7319    320     264    82     Pass  

0.7394    310     257    82     Pass  

0.7468    306     255    83     Pass  

0.7543    301     250    83     Pass  

0.7617    296     249    84     Pass  

0.7692    288     243    84     Pass  

0.7767    283     233    82     Pass  

0.7841    276     228    82     Pass  

0.7916    270     225    83     Pass  

0.7990    260     224    86     Pass  

0.8065    253     220    86     Pass  

0.8140    248     215    86     Pass  

0.8214    239     205    85     Pass  

0.8289    234     203    86     Pass  

0.8363    227     198    87     Pass  

0.8438    216     193    89     Pass  

0.8513    205     186    90     Pass  

0.8587    200     180    90     Pass  

0.8662    194     170    87     Pass  

0.8737    188     166    88     Pass  

0.8811    184     163    88     Pass  



0.8886    176     162    92     Pass  

0.8960    170     157    92     Pass  

0.9035    165     155    93     Pass  

0.9110    160     154    96     Pass  

0.9184    152     153    100    Pass  

_____________________________________________________ 

 
___________________________________________________________________ 

 

Water Quality BMP Flow and Volume for POC #1   

On-line facility volume: 0.3169 acre-feet  

On-line facility target flow: 0.1598 cfs.   

Adjusted for 15 min: 0.1598 cfs.   

Off-line facility target flow: 0.1073 cfs.   

Adjusted for 15 min: 0.1073 cfs.   

___________________________________________________________________ 

 

 
 LID Report   

 

LID Technique                 Used for    Total Volume   Volume    Infiltration  Cumulative   

Percent     Water Quality  Percent       Comment     

                              Treatment?  Needs          Through   Volume        Volume       

Volume                     Water Quality             

                                          Treatment      Facility  (ac-ft.)       Infiltration 

Infiltrated                Treated                   

                                          (ac-ft)        (ac-ft)                 Credit                                                            

Vault  1 POC                       N      2126.98                                      N      

0.00                                                                               

Total Volume Infiltrated                  2126.98        0.00      0.00                       0.00        

0.00           0%            No Treat. Credit                          

Compliance with LID Standard 8                                                                                                         

Duration Analysis Result = Passed         

 

___________________________________________________________________ 

 

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. 2005-2019; All Rights Reserved. 
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5.4 Water Quality System 

 

Water quality facilities have been designed to meet the general requirements outlined in the 

2014 DOE Manual.  The Western Washington Hydrology Model determined the treatment flow 

rates.   

A biofiltration treatment facility referred to as a “modular wetland” will provide enhanced 

water quality treatment for developed area subject to treatment requirements.  It will consist 

of a pretreatment chamber to remove sediment followed by a larger chamber containing 

biofiltration media.  The modular wetland will provide treatment to stormwater after exiting 

the detention facility. A generic Modular Wetland detail can be found in Appendix 5-B. Site-

specific details will be provided with construction documents. 

The water quality system will be designed/sized by Modular Wetlands to provide enhanced 

treatment per General Use Level Designation approval by the Department of Ecology (see 

Appendix 5-B for Modular wetland design sheet). As a treatment facility located downstream of 

the detention facility, the Modular Wetland will be sized to treat the 2-year release rate from 

the detention system. 

 

2-Year Release Rate: 0.263 cfs 
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APPENDIX 5-B 

 

WATER QUALITY FACILITY DESIGN AND 

 SUPPORTING DOCUMENTS 
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6.0 CONVEYANCE SYSTEM ANALYSIS AND DESIGN 
 

Conveyance Analysis 

The conveyance system onsite consists of a series of catch basins, area drains, and detention 

pipe that conveys stormwater across the site. Backwater conveyance analysis and design was 

conducted using StormShed 3G. A conveyance basin map was created that breaks down 

impervious and pervious area within the basins, see Figure 7.0. 100-year rainfall data from 

NOAA Atlas 2 was routed through the backwater model to evaluate the system for compliance, 

the HGL analysis is provided on the following pages. Based on the Stormshed 3G analysis there 

is no overtopping of the system during a 100-year storm event; therefore, the system is 

adequately sized. 
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Conveyance Basin Areas: 

Basin 1 
Impervious   0.85 Acres 
Lawn    0.14 Acres 
 

Basin 2 
Impervious   0.30 Acres 
Lawn    0.03 Acres 
 

Basin 3 
Impervious   0.39 Acres 
Lawn    0.11 Acres 
 

Basin 4 
Impervious   0.09 Acres 
Lawn    0.02 Acres 
 

Basin 5 
Impervious   0.42 Acres  
Lawn    0.54 Acres  
 

Basin 6 
Impervious   0.08 Acres 
Lawn    0.00 Acres 
 

Basin 7 
Impervious   1.80 Acres  
Lawn    0.10 Acres 
 

Basin 8 
Impervious   0.05 Acres 
Lawn    0.00 Acres 
 

Basin 9 
Impervious   0.14 Acres 
Lawn    0.02 Acres 
 
 

Basin 10 
Impervious   0.22 Acres 
Lawn    0.02 Acres 

 

Basin 11 
Impervious   0.48 Acres 
Lawn    0.00 Acres 
 



Drainage Report 
The Farm at Mill Creek 

Basin 12 
Impervious   0.44 Acres 
Lawn    0.05 Acres 
 

Basin 13 
Impervious   0.79 Acres 
Lawn    0.08 Acres 
 

Basin 14 (Upstream Basin) 
Impervious   3.17 Acres 
Lawn    0.65 Acres 
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PERVIOUS 0.03 AC
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TOTAL = 0.33 AC

BASIN 9

PERVIOUS 0.02 AC
0.14 ACIMPERVIOUS

TOTAL = 0.16 AC
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BASIN 11

PERVIOUS 0.00 AC
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Appended on: Friday, March 08, 2019 2:57:45 PM 

ROUTEHYD [] THRU [The Farm North] USING [100 year] AND 

[TYPE1A.RAC] NOTZERO RELATIVE SCS/SBUH 

Gravity Analysis using 24 hr duration storm 

Reac

h ID 

Area 

(ac) 

Flow 

(cfs) 

Full Q 

(cfs) 

Full 

ratio 

nDept

h (ft) 

Depth 

ratio 
Size 

nVel 

(ft/s) 

fVel 

(ft/s) 

Infi

l 

Vol 

(cf) 

CBasin / 

Hyd 

P-016 
3.852

4 

2.833

9 

10.687

6 

0.265

2 
0.5272 

0.351

5 

18 in 

Dia

m 

5.112 6.0479 0.00 

Basin 

8;UpStrea

m 



P-015 
3.852

4 

2.833

9 

12.265

7 
0.231 0.4898 

0.326

5 

18 in 

Dia

m 

5.6533 6.941 0.00  

P-014 
4.015

4 

2.955

4 

12.027

5 

0.245

7 
0.5062 

0.337

5 

18 in 

Dia

m 

5.6355 6.8062 0.00 Basin 9 

P-013 
4.263

7 

3.145

3 

24.196

1 
0.13 0.3651 

0.243

4 

18 in 

Dia

m 

9.4555 
13.692

2 
0.00 Basin 10 

P-012 
4.746

3 

3.531

3 

30.815

3 

0.114

6 
0.344 

0.229

3 

18 in 

Dia

m 

11.550

8 

17.437

9 
0.00 Basin 11 

P-011 
5.228

9 

3.917

3 

33.699

5 

0.116

2 
0.3464 

0.230

9 

18 in 

Dia

m 

12.684 19.07 0.00 Basin 11 

P-007 
0.499

2 

0.355

7 
3.993 

0.089

1 
0.2017 

0.201

7 

12 in 

Dia

m 

3.1435 5.0841 0.00 Basin 3 

P-008 
0.499

2 

0.355

7 
4.0047 

0.088

8 
0.2014 

0.201

4 

12 in 

Dia

m 

3.1499 5.0989 0.00  

P-021 
0.084

8 

0.067

8 
4.0302 

0.016

8 
0.0903 

0.090

3 

12 in 

Dia

m 

1.9262 5.1314 0.00 Basin 6 

P-020 
1.903

7 

1.320

6 
8.8496 

0.149

2 
0.2603 

0.260

3 

12 in 

Dia

m 

8.1238 
11.267

6 
0.00 Basin 7 

P-019 
1.903

7 

1.320

6 
7.2975 0.181 0.288 0.288 

12 in 

Dia

m 

7.0528 9.2915 0.00  

P-018 
1.903

7 

1.320

6 
8.8252 

0.149

6 
0.2607 

0.260

7 

12 in 

Dia

m 

8.1067 
11.236

6 
0.00  

P-017 
1.988

5 

1.388

5 
4.0338 

0.344

2 
0.4046 

0.404

6 

12 in 

Dia

m 

4.6616 5.136 0.00  

P-009 
3.360

4 

2.413

3 
4.0957 

0.589

2 
0.5522 

0.552

2 

12 in 

Dia

m 

5.4258 5.2148 0.00 Basin 13 

P-010 9.072 
6.699

6 
12.453 0.538 0.7838 

0.522

5 

18 in 

Dia

m 

7.1713 7.047 0.00 Basin 12 



HGL Analysis 

From 

Node 

To 

Node 

HG El 

(ft) 

App 

(ft) 

Bend 

(ft) 

Junct Loss 

(ft) 

Adjusted HG El 

(ft) 

Max El 

(ft) 

 408.70 

CB-18 Intake 2 409.1393 0.0763 0.0989 0.0300 409.1919 415.8500 

CB-19 CB-18 415.1566 ------ 0.0193 ------ 415.1759 419.0300 

CB-20 CB-19 421.4957 ------ 0.0097 ------ 421.5054 425.1800 

CB-21 CB-20 423.5890 ------ 0.0049 ------ 423.5939 429.4100 

CB-22 CB-21 423.9188 ------ 0.0838 ------ 424.0026 431.4300 

EX-CB 1 CB-22 424.5743 0.4058 0.2405 ------ 424.4090 431.4000 

EX-CB 2 
EX-CB 

1 
424.8741 ------ ------ ------ 424.8741 431.0200 

CB-23 CB-18 409.7727 0.0485 0.0641 0.0093 409.7976 412.5300 

CB-29 CB-23 409.8056 0.0032 0.0041 ------ 409.8065 412.3600 

CB-30 CB-29 409.8182 ------ ------ ------ 409.8182 410.0000 

CB-24 CB-23 409.9601 0.0439 0.0571 0.0019 409.9752 412.2300 

CB-25 CB-24 409.9728 ------ ------ ------ 409.9728 410.0000 

CB-26 CB-24 412.6823 ------ 0.0044 ------ 412.6867 416.6700 

CB-27 CB-26 416.6869 ------ 0.0151 ------ 416.7020 420.2700 

CB-28 CB-27 421.6822 ------ ------ ------ 421.6822 425.4300 

Conduit Notes 

Reach 
HW Depth 

(ft) 

HW/D 

ratio 

Q 

(cfs) 

TW Depth 

(ft) 
Dc (ft) 

Dn 

(ft) 
Comment 

P-010 6.1423 4.0949 6.70 5.7000 1.0020 0.7838 Outlet Control 

P-011 1.0566 0.7044 3.92 5.5919 0.7574 0.3464 
SuperCrit flow, Inlet end 

controls 

P-012 0.9957 0.6638 3.53 1.0759 0.7172 0.3440 
SuperCrit flow, Inlet end 

controls 

P-013 0.9390 0.6260 3.15 1.0054 0.6751 0.3651 
SuperCrit flow, Inlet end 

controls 

P-014 0.9188 0.6125 2.96 0.9439 0.6533 0.5062 
SuperCrit flow, Inlet end 

controls 

P-015 1.4443 0.9629 2.83 1.0026 0.6393 0.4898 
Outlet Control M1 

Backwater 



P-016 1.3641 0.9094 2.83 1.2790 0.6393 0.5272 
Outlet Control M1 

Backwater 

P-009 5.6745 5.6745 2.41 5.0919 0.6654 0.5522 Outlet Control 

P-008 4.5356 4.5356 0.36 4.5276 0.2461 0.2014 Outlet Control 

P-007 4.0182 4.0182 0.36 4.0065 0.2461 0.2017 Outlet Control 

P-017 4.6901 4.6901 1.39 4.5276 0.4987 0.4046 Outlet Control 

P-021 3.8255 3.8255 0.07 3.8252 0.1057 0.0903 Outlet Control 

P-018 0.6823 0.6823 1.32 3.8252 0.4858 0.2607 
SuperCrit flow, Inlet end 

controls 

P-019 0.6869 0.6869 1.32 0.6867 0.4858 0.2880 
SuperCrit flow, Inlet end 

controls 

P-020 0.6822 0.6822 1.32 0.7020 0.4858 0.2603 
SuperCrit flow, Inlet end 

controls 

Reach 

ID 

Area 

(ac) 

Flow 

(cfs) 

Full Q 

(cfs) 

Full 

ratio 

nDepth 

(ft) 

Depth 

ratio 
Size 

nVel 

(ft/s) 

fVel 

(ft/s) 

Infil 

Vol 

(cf) 

CBasin 

/ Hyd 

P-001 0.1147 0.0837 4.6621 0.0179 0.093 0.093 
12 in 

Diam 
2.2761 5.936 0.00 Basin 4 

P-002 1.0729 0.5724 5.8542 0.0978 0.2112 0.2112 
12 in 

Diam 
4.7362 7.4538 0.00 Basin 5 

P-006 0.9889 0.7375 4.0417 0.1825 0.2894 0.2894 
12 in 

Diam 
3.9133 5.1461 0.00 Basin 1 

P-005 1.314 0.9889 4.0374 0.2449 0.3369 0.3369 
12 in 

Diam 
4.2534 5.1406 0.00 Basin 2 

P-003 2.3869 1.5613 6.8262 0.2287 0.325 0.325 
12 in 

Diam 
7.0545 8.6914 0.00  

P-004 2.3869 1.5613 9.1219 0.1712 0.2793 0.2793 
12 in 

Diam 
8.7009 11.6144 0.00  

 

 

 

 

 

 



HGL Analysis 

From 

Node 

To 

Node 

HG El 

(ft) 

App 

(ft) 

Bend 

(ft) 

Junct Loss 

(ft) 

Adjusted HG El 

(ft) 

Max El 

(ft) 

 408.70 

CB-10 Intake 1 408.8029 0.0614 0.0009 ------ 408.7425 413.0000 

CB-11 CB-10 408.8527 0.0246 0.0010 0.0092 408.8383 412.7600 

CB-14 CB-11 408.8607 0.0002 0.0002 ------ 408.8608 411.5200 

CB-14A CB-14 408.8611 ------ ------ ------ 408.8611 410.0000 

CB-12 CB-11 408.8859 0.0137 0.0007 ------ 408.8729 410.9700 

CB-13 CB-12 408.9226 ------ ------ ------ 408.9226 410.0000 

Conduit Notes 

Reach HW Depth (ft) HW/D ratio Q (cfs) TW Depth (ft) Dc (ft) Dn (ft) Comment 

P-004 5.8029 5.8029 1.56 5.7000 0.5303 0.2793 Outlet Control 

P-003 4.8527 4.8527 1.56 4.7425 0.5303 0.3250 Outlet Control 

P-002 4.1607 4.1607 0.57 4.1383 0.3144 0.2112 Outlet Control 

P-001 2.8611 2.8611 0.08 2.8608 0.1177 0.0930 Outlet Control 

P-005 4.1859 4.1859 0.99 4.1383 0.4177 0.3369 Outlet Control 

P-006 3.9226 3.9226 0.74 3.8729 0.3585 0.2894 Outlet Control 
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7.0 SPECIAL REPORTS AND STUDIES 
 

• Geotechnical Report dated March 14th, 2018, Revised August 9, 2018 by Terra 
Associates. 
 

• Infiltration Field Testing dated November 15th, 2018, by Terra Associates. 
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8.0 OPERATIONS AND MAINTENANCE MANUAL 
 
An Operations and Maintenance Manual based on guidance provided in the 2014 Ecology Storm 
water Manual (unless otherwise noted) is included in Appendix 8-A 
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APPENDIX 8-A 
 

OPERATIONS AND MAINTENANCE MANUAL 
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No. 3 – Closed Detention Systems (Tanks/Vaults) 
 

Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected 
When Maintenance 
is Performed 

Storage Area Plugged Air Vents One-half of the cross section of a vent is 
blocked at any point or the vent is damaged. 

Vents open and 
functioning. 

Debris and Sediment Accumulated sediment depth exceeds 10% 
of the diameter of the storage area for 1/2 
length of storage vault or any point depth 
exceeds 15% of diameter. 

(Example: 72-inch storage tank would 
require cleaning when sediment reaches 
depth of 7 inches for more than 1/2 length of 
tank.) 

All sediment and 
debris removed from 
storage area. 

Joints Between 
Tank/Pipe Section 

Any openings or voids allowing material to 
be transported into facility. 

(Will require engineering analysis to 
determine structural stability). 

All joint between 
tank/pipe sections 
are sealed. 

Tank Pipe Bent Out 
of Shape 

Any part of tank/pipe is bent out of shape 
more than 10% of its design shape. (Review 
required by engineer to determine structural 
stability). 

Tank/pipe repaired or 
replaced to design. 

Vault Structure Cracks wider than 1/2-inch and any Vault replaced or 
Includes Cracks in evidence of soil particles entering the repaired to design 
Wall, Bottom, structure through the cracks, or specifications and is 
Damage to Frame maintenance/inspection personnel structurally sound. 
and/or Top Slab determines that the vault is not structurally  

 sound.  

 Cracks wider than 1/2-inch at the joint of any No cracks more than 

 inlet/outlet pipe or any evidence of soil 1/4-inch wide at the 

 particles entering the vault through the walls. joint of the inlet/outlet 

  pipe. 

Manhole Cover Not in Place Cover is missing or only partially in place. 
Any open manhole requires maintenance. 

Manhole is closed. 

Locking Mechanism 
Not Working 

Mechanism cannot be opened by one 
maintenance person with proper tools. Bolts 
into frame have less than 1/2 inch of thread 
(may not apply to self-locking lids). 

Mechanism opens 
with proper tools. 

Cover Difficult to One maintenance person cannot remove lid Cover can be 
Remove after applying normal lifting pressure. Intent removed and 

 is to keep cover from sealing off access to reinstalled by one 

 maintenance. maintenance person. 

Ladder Rungs Unsafe Ladder is unsafe due to missing rungs, Ladder meets design 

 misalignment, not securely attached to standards. Allows 

 structure wall, rust, or cracks. maintenance person 

  safe access. 

Catch Basins See “Catch Basins” 
(No. 5) 

See “Catch Basins” (No. 5). See “Catch Basins” 
(No. 5). 
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No. 4 – Control Structure/Flow Restrictor 
 

Maintenance 
Component 

Defect Condition When Maintenance is Needed Results Expected 
When Maintenance 
is Performed 

General Trash and Debris 
(Includes Sediment) 

Material exceeds 25% of sump depth or 1 
foot below orifice plate. 

Control structure 
orifice is not blocked. 
All trash and debris 
removed. 

Structural Damage Structure is not securely attached to 
manhole wall. 

Structure securely 
attached to wall and 
outlet pipe. 

Structure is not in upright position (allow up 
to 10% from plumb). 

Structure in correct 
position. 

Connections to outlet pipe are not watertight 
and show signs of rust. 

Connections to outlet 
pipe are water tight; 
structure repaired or 
replaced and works 
as designed. 

Any holes--other than designed holes--in the 
structure. 

Structure has no 
holes other than 
designed holes. 

Cleanout Gate Damaged or Missing Cleanout gate is not watertight or is missing. Gate is watertight 
and works as 
designed. 

Gate cannot be moved up and down by one 
maintenance person. 

Gate moves up and 
down easily and is 
watertight. 

Chain/rod leading to gate is missing or 
damaged. 

Chain is in place and 
works as designed. 

Gate is rusted over 50% of its surface area. Gate is repaired or 
replaced to meet 
design standards. 

Orifice Plate Damaged or Missing Control device is not working properly due to 
missing, out of place, or bent orifice plate. 

Plate is in place and 
works as designed. 

Obstructions Any trash, debris, sediment, or vegetation 
blocking the plate. 

Plate is free of all 
obstructions and 
works as designed. 

Overflow Pipe Obstructions Any trash or debris blocking (or having the 
potential of blocking) the overflow pipe. 

Pipe is free of all 
obstructions and 
works as designed. 

Manhole See “Closed 
Detention Systems” 
(No. 3). 

See “Closed Detention Systems” (No. 3). See “Closed 
Detention Systems” 
(No. 3). 

Catch Basin See “Catch Basins” 
(No. 5). 

See “Catch Basins” (No. 5). See “Catch Basins” 
(No. 5). 
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No. 5 – Catch Basins 
 

Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
Performed 

General Trash & 
Debris 

Trash or debris which is located immediately 
in front of the catch basin opening or is 
blocking inletting capacity of the basin by 
more than 10%. 

No Trash or debris located 
immediately in front of 
catch basin or on grate 
opening. 

Trash or debris (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of six inches clearance 
from the debris surface to the invert of the 
lowest pipe. 

No trash or debris in the 
catch basin. 

Trash or debris in any inlet or outlet pipe 
blocking more than 1/3 of its height. 

Inlet and outlet pipes free 
of trash or debris. 

Dead animals or vegetation that could 
generate odors that could cause complaints 
or dangerous gases (e.g., methane). 

No dead animals or 
vegetation present within 
the catch basin. 

Sediment Sediment (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of 6 inches clearance 
from the sediment surface to the invert of the 
lowest pipe. 

No sediment in the catch 
basin 

Structure Top slab has holes larger than 2 square Top slab is free of holes 
Damage to inches or cracks wider than 1/4 inch and cracks. 
Frame and/or 
Top Slab (Intent is to make sure no material is running 

into basin). 

 

 Frame not sitting flush on top slab, i.e., 
separation of more than 3/4 inch of the frame 
from the top slab. Frame not securely 
attached 

Frame is sitting flush on 
the riser rings or top slab 
and firmly attached. 

Fractures or Maintenance person judges that structure is 
unsound. 

Basin replaced or repaired 
Cracks in to design standards. 
Basin Walls/  
Bottom  

 Grout fillet has separated or cracked wider 
than 1/2 inch and longer than 1 foot at the 
joint of any inlet/outlet pipe or any evidence of 
soil particles entering catch basin through 
cracks. 

Pipe is regrouted and 
secure at basin wall. 

Settlement/ 
Misalignment 

If failure of basin has created a safety, 
function, or design problem. 

Basin replaced or repaired 
to design standards. 

Vegetation Vegetation growing across and blocking more 
than 10% of the basin opening. 

No vegetation blocking 
opening to basin. 

Vegetation growing in inlet/outlet pipe joints 
that is more than six inches tall and less than 
six inches apart. 

No vegetation or root 
growth present. 
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No. 5 – Catch Basins (continued) 

Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
Performed 

 Contamination 
and Pollution 

See "Detention Ponds" (No. 1). No pollution present. 

Catch Basin 
Cover 

Cover Not in 
Place 

Cover is missing or only partially in place. 
Any open catch basin requires maintenance. 

Catch basin cover is 
closed 

Locking 
Mechanism 
Not Working 

Mechanism cannot be opened by one 
maintenance person with proper tools. Bolts 
into frame have less than 1/2 inch of thread. 

Mechanism opens with 
proper tools. 

Cover Difficult 
to Remove 

One maintenance person cannot remove lid 
after applying normal lifting pressure. 

(Intent is keep cover from sealing off access 
to maintenance.) 

Cover can be removed by 
one maintenance person. 

Ladder Ladder Rungs 
Unsafe 

Ladder is unsafe due to missing rungs, not 
securely attached to basin wall, 
misalignment, rust, cracks, or sharp edges. 

Ladder meets design 
standards and allows 
maintenance person safe 
access. 

Metal Grates 
(If Applicable) 

Grate opening 
Unsafe 

Grate with opening wider than 7/8 inch. Grate opening meets 
design standards. 

Trash and 
Debris 

Trash and debris that is blocking more than 
20% of grate surface inletting capacity. 

Grate free of trash and 
debris. 

Damaged or 
Missing. 

Grate missing or broken member(s) of the 
grate. 

Grate is in place and 
meets design standards. 
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No. 21 - Conveyance Storm Pipes (Source: 2016 Snohomish County Drainage Manual) 

Drainage 
System 
Feature 

Potenti
al 
Defect 

Conditions When Maintenance Is 
Needed 

Results Expected When 
Maintenance Is 
Performed Or Not 
Needed 

General Obstructions, 
Including 
Roots 

Root enters or deforms pipe, reducing flow. Use mechanical methods 
to remove root if possible. 
Use of chemicals to 
remove roots shall be 
done in accordance with 
applicable regulations. If 
necessary, remove the 
vegetation over the line. 

Pipe Dented 
or Broken 

Inlet/outlet piping damaged or broken and in 
need of repair. 

Pipe repaired and/or 
replaced. 

Pipe Rusted 
or 
Deteriorated 

Any part of the piping that is crushed or 
deformed more than 20% or any other 
failure to the piping. 

Pipe repaired and/or 
replaced. 

Sediment 
& Debris 

Sediment depth is greater than 20% of pipe 
diameter. 

Install upstream debris 
traps (where applicable) 
then clean pipe and 
remove material. Debris barrier 

or Trash Rack 
Missing 

A debris barrier or trash rack that had been 
installed on the end of a drainage pipe is 
missing 

Debris barrier or trash rack is 
replaced. 

Joint/Se
al 
Problem
s 

The joint between pipe sections is separated 
and/or the seal at the joint is cracked or 
broken. 

The joint and/or seal is 
repaired so that joint is 
not separated and is 
properly sealed.  
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 
o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  

  (5 minute average service time). 
o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 

 (10 minute average service time).  
o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 
o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 

 (5 minute average service time).  
o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  
 

System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 



www.modularwetlands.com 
 

 

 
 

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.  The hose of the vacuum truck will not 
damage the screening device.  

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.  
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.  
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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.   
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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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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



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          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 
the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

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
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Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



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:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

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 System


