
 

 
7530 204th St NE 

Arlington, Washington 98223 
 

Preliminary Stormwater Site Plan 
 

 
6814 Greenwood Avenue N 

Seattle, WA 98103 
T 206.522.9510 

www.pacland.com 

 
 

 
 
 
 
 
 

Prepared By: Travis Cheshire, P.E. 
Reviewed By: Sean Mallon, P.E. 

 Prepared: December 2023 
  
 
 
 
 



Wet Rabbit Express Car Wash Stormwater Site Plan Arlington, Washington 
 

 

 

PACLAND Project # 10700009 Page 2 

 

 
Section                     Page 

 

EXECUTIVE SUMMARY ........................................................................................................................................... 3 

SECTION 1 – PROJECT OVERVIEW .......................................................................................................................... 5 

SECTION 2 - EXISTING CONDITIONS SUMMARY ..................................................................................................... 8 

SECTION 3 – DEVELOPED CONDITIONS SUMMARY ................................................................................................ 9 

SECTION 4 - OFF-SITE ANALYSIS ........................................................................................................................... 10 

SECTION 5 - CONDITIONS AND REQUIREMENTS ................................................................................................... 11 

SECTION 6 - FLOW CONTROL AND WATER QUALITY FACILITY ANALYSIS AND DESIGN ......................................... 13 

HYDROLOGIC ANALYSIS ................................................................................................................................................. 13 
EXISTING SITE HYDROLOGY ............................................................................................................................................ 13 
DEVELOPED SITE HYDROLOGY ........................................................................................................................................ 14 
FLOW CONTROL SYSTEM ............................................................................................................................................... 15 
TABLE 4 PEAK RUNOFF RATES (PARCELS 1 & 2 HAVE BEEN COMBINED) .................................................................................. 15 
WATER QUALITY SYSTEM .............................................................................................................................................. 16 

SECTION 7 - CONVEYANCE SYSTEM ANALYSIS AND DESIGN ................................................................................. 16 

CONVEYANCE .............................................................................................................................................................. 16 
100-YEAR FLOOD/OVERFLOW CONDITION ....................................................................................................................... 16 

SECTION 8 - SPECIAL REPORTS AND STUDIES ....................................................................................................... 17 

SECTION 9 - OTHER PERMITS ............................................................................................................................... 18 

SECTION 10 - CSWPPP ANALYSIS AND DESIGN ..................................................................................................... 19 

SECTION 11 - OPERATIONS AND MAINTENANCE MANUAL .................................................................................. 22 

 

APPENDICES:    A – BASIN MAPS AND CIVIL PLANS 

 B – DESIGN CALCULATIONS 

 C – GEOTECH REPORT  

 D– STORMWATER OPERATIONS & MAINTENANCE 

 E – CONSTRUCTION SWPPP 

   

  

 
 

 

 

 

 

 

 

Table of Contents 

file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793124
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793125
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793126
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793127
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793128
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793129
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793130
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793137
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793140
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793141
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793142
file://///plsea-file/Projects/Washington/Arlington/WET%20RABBIT/7530%20204TH%20ST%20NE/4REPORTS/Storm/(2023-12-20)%20Wet%20Rabbit%20Express%20Car%20Wash%20Arlington__Stormwater%20TIR.docx%23_Toc153793143


Wet Rabbit Express Car Wash Stormwater Site Plan Arlington, Washington 
 

 

 

PACLAND Project # 10700009 Page 3 

 

 
Site Location:    
 
The project site is located along the southeast quadrant of the intersection of 204th Street NE and State 
Route 9 and is comprised of two Snohomish County tax parcels. Tax Parcel 310514-001-006-00 is a 
developed site with a property address of 7530 204th Street NE in Arlington, Washington. This parcel 
encompasses 0.76 acres of relatively level land with an unoccupied commercial building formerly 
occupied by Arlington Family Medicine located in the southeastern portion of the parcel. The building is 
a 3,520 square foot, one-story, wood-framed structure reportedly build in 1984. Asphalt surfaced drive 
lanes and parking are found to the north, west, and south of the commercial building. The development 
is serviced by underground utilities and includes an underground stormwater conveyance system. 
Vegetation includes ornamental plantings in parking lot islands and around the building, a row of large 
trees along the west and south property lines which appear to serve as a wind block, and a lawn south 
of the building. Asphalt pavements near the west and south rows of trees exhibit moderate root 
damage.  
 
Tax Parcel 310514-001-010-00 is a relatively level, undeveloped site located east of and adjoining the  
southern portion of the above discussed developed parcel’s east property line. The parcel is irregular in  
shape and encompasses 0.76 acres. It appears that some underground utilities may be located near the 
east property line. Vegetation within the undeveloped parcel primarily consists of well-developed tall 
grasses with dense blackberry brush along its west and north property lines. 
 
The project consists of demolishing the existing medical office building, all existing surface and 
underground (utilities) site improvements. A +/- 4,920 sf Wet Rabbit Express Car Wash (conveyor type) 
and a +/- 450 sf canopy structure for attended, point-of-sale transactions will be constructed along with 
surface parking for employees, vacuum stalls, landscaping, access drive between 204th St NE and 77th 
Ave NE, and supporting utility infrastructure. 
 
The project will manage stormwater runoff for both flow control and water quality per 2014 DOE 
requirements. The roof drainage will be collected and conveyed to the underground stormwater 
infiltration facility (gravel filled trench) located west of the building beneath the drive aisle. The balance 
of the site including the access drive on the neighboring parcel will manage stormwater runoff via 
multiple catch basin inlets strategically placed at low points. The runoff will then be conveyed 
underground via a network of storm piping. Prior to entering the infiltration facility oil control will be 
provided via a CPS separator. The stormwater infiltration system will infiltrate 100% of all stormwater 
runoff generated by the project. The native soils below the infiltration facility will complete the water 
quality treatment process as they meet DOE requirements with respect to organic content and cation 
exchange capacity (CEC). A piped overflow from the infiltration facility to the municipal system will be 
provided as an added precaution for large storm events. 
 
Design Criteria: 
The City of Arlington has adopted the 2014 Washington State Department of Ecology Stormwater 
Management Manual for Western Washington (SMMWW). The site development will result in more 
than 5,000 sf of new hard surfaces therefore must comply with Minimum Requirements 1-9. Applicable 
stormwater requirements are outlined in Table 1 below. 
 
 

 

Executive Summary 
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Table 1 (2014 DOE SMMWW) 

Jurisdictional Requirements 

Peak Runoff Control: 
 

Match the pre-developed discharge rates from 50% of the 2-year 
peak flow up through the full 50-year peak flow.  Projects 
discharging directly to approved water bodies may omit this 
requirement. 

Water Quality: 
 

Upstream of detention: 91% of runoff volume 
Downstream of detention: Full 2-year release rate 

Conveyance Design: 
 

25-year event 

Hydrologic Design 
Method: 

Western Washington Hydrology Model (WWHM2012, updated 
1/27/23) for water quality and water quantity analysis 

 
Proposed Drainage System: 
The project will manage stormwater runoff for both flow control and water quality per 2014 DOE 
requirements. The roof drainage will be collected and conveyed to the underground stormwater 
infiltration facility (gravel filled trench) located west of the building beneath the drive aisle. The balance 
of the site including the access drive on the neighboring parcel will manage stormwater runoff via 
multiple catch basin inlets strategically placed at low points. The runoff will then be conveyed 
underground via a network of storm piping. Prior to entering the infiltration facility oil control will be 
provided via a CPS separator. The stormwater infiltration system will infiltrate 100% of all stormwater 
runoff generated by the project. The native soils below the infiltration facility will complete the water 
quality treatment process as they meet DOE requirements with respect to organic content and cation 
exchange capacity (CEC). A piped overflow from the infiltration facility to the municipal system will be 
provided as an added precaution for large storm events. 
  
Construction of the new storm drainage facilities will be in accordance with the Washington State 
Department of Ecology’s 2014 SMMWW as required by the City of Arlington. 
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Figure 1.0 - Site Location 

 

Section 1 – Project Overview 



Wet Rabbit Express Car Wash Stormwater Site Plan Arlington, Washington 
 

 

 

PACLAND Project # 10700009 Page 6 

 

 
Figure 1.1 – Aerial Image (from Google Maps) 

 
 
Location:  7530 204th Street NE, Arlington, Washington, 98223 
 
Section/Township/Range:  A portion of the NW ¼ of Section 14, Township 31 North, Range 5 East, W.M. 
 
Parcel/Tax Lot:  310514-001-006-00  (0.76 AC) and 310514-001-010-00  (0.76 AC) 
 
Disturbed Area:  +/- 1.33 AC  
  
City, County, State:  Arlington, Snohomish County, Washington 
 
Governing Agency:  City of Arlington 
 
Design Criteria:  2014 Washington State Department of Ecology Stormwater Management Manual for 
Western Washington (SMMWW). 
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Soils: 
 
Geotechnical Report 
 
Per the Geotechnical Engineering Report prepared by ZipperGeo, dated October 30, 2023; The 
subsurface evaluation completed by ZGA for this project included four borings (B-1 through B-4) and  
one cone penetrometer test (CPT-01).  CPT-01 was completed near the center of the proposed car wash  
development (currently developed western parcel) and extended to a depth of about 60 feet below 
grade. The CPT exploration included seismic shear wave velocity measurements. Borings B-1 and B-2 
were completed in the north and south portions of the western parcel’s existing parking lot, 
respectively, and extended about 36½ feet below grade. Borings B-3 and B-4 were completed in the 
undeveloped eastern parcel and extended about 31½ to 36½ feet below grade. Groundwater monitoring 
wells were installed in borings B-1 through B-3 to evaluate changes in groundwater levels through the 
wet season. At the time drilling groundwater was observed in borings B-1 through B-3 about 25 to 30 
below existing ground surface.  
 
Soil conditions observed in the site explorations are consistent with normally consolidated glacial 
recessional outwash deposits of the Marysville Sand Member and generally consist of the following.  

• Loose to medium dense sand with variable silt and silt with variable sand content in the upper 
5 to 7½ feet. Soil mottling was observed in some of the samples collected in this depth range.   
• From about 5 to 7½ feet down to about 15 to 17½ feet, the outwash generally consists of 
medium dense to very dense gravelly sand to sandy gravel with trace to some silt.   
• From about 15 to 17½ feet to the maximum depth explored at 60 feet below grade, the 

outwash generally consists of loose to medium dense sand with trace to some silt. 
 
Based on the results of the subsurface exploration and analysis, stormwater infiltration systems appear 
geotechnically feasible. A summary of grain size analysis tests relative to stormwater infiltration is 
provided below. 

 
 
For additional details this report is included in Appendix C. 
 



Wet Rabbit Express Car Wash Stormwater Site Plan Arlington, Washington 
 

 

 

PACLAND Project # 10700009 Page 8 

 

 
 
 
 
The project site is located along the southeast quadrant of the intersection of 204th Street NE and State 
Route 9 and is comprised of two Snohomish County tax parcels. Tax Parcel 310514-001-006-00 is a 
developed site with a property address of 7530 204th Street NE in Arlington, Washington. This parcel 
encompasses 0.76 acres of relatively level land with an unoccupied commercial building formerly 
occupied by Arlington Family Medicine located in the southeastern portion of the parcel. The building is 
a 3,520 square foot, one-story, wood-framed structure reportedly build in 1984. Asphalt surfaced drive 
lanes and parking are found to the north, west, and south of the commercial building. The development 
is serviced by underground utilities and includes an underground stormwater conveyance system. The 
existing stormwater management system does not appear to be connected to the municipal system, so 
it is assumed that the stormwater infiltrates into the underlying soils. Vegetation includes ornamental 
plantings in parking lot islands and around the building, a row of large trees along the west and south 
property lines which appear to serve as a wind block, and a lawn south of the building. Asphalt 
pavements near the west and south rows of trees exhibit moderate root damage.  
 
Tax Parcel 310514-001-010-00 is a relatively level, undeveloped site located east of and adjoining the  
southern portion of the above discussed developed parcel’s east property line. The parcel is irregular in  
shape and encompasses 0.76 acres. It appears that some underground utilities may be located near the 
east property line. Vegetation within the undeveloped parcel primarily consists of well-developed tall 
grasses with dense blackberry brush along its west and north property lines. Stormwater runoff appears 
to sheet flow from SE to NE where it either infiltrates directly into the underlying soils or to the drainage 
ditch along the northern property boundary. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section 2 - Existing Conditions Summary 
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The project will manage stormwater runoff for both flow control and water quality per 2014 DOE 
requirements. The roof drainage will be collected and conveyed to the underground stormwater 
infiltration facility (gravel filled trench) located west of the building beneath the drive aisle. The balance 
of the site including the access drive on the neighboring parcel will manage stormwater runoff via 
multiple catch basin inlets strategically placed at low points. The runoff will then be conveyed 
underground via a network of storm piping. Prior to entering the infiltration facility oil control will be 
provided via a CPS separator. The stormwater infiltration system will infiltrate 100% of all stormwater 
runoff generated by the project. The native soils below the infiltration facility will complete the water 
quality treatment process as they meet DOE requirements with respect to organic content and cation 
exchange capacity (CEC). A piped overflow from the infiltration facility to the municipal system will be 
provided as an added precaution for large storm events. 
 
 

Section 3 – Developed Conditions Summary 
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Upstream Analysis 
Due to the topography of the area, the site does not experience a significant amount of off-site run-on. 
The public right-of-way to the west and north of the car wash parcel are down gradient. The area west 
of the car wash parcel is comprised of an existing drainage ditch down gradient from parking area. South 
of car wash site is an existing parking area which is situated approximately 5’ higher than the parking 
area however it is contained within curbing. The area between the two parking areas is approximately 
10 – 12 feet with no significant stormwater run-on generated due to the tree canopy above. and 
surrounding properties along the north, south, and west sides of the site are downgradient from the 
project and minimal stormwater run-on is anticipated.  
 
Downstream Analysis  
This design proposes to route all runoff from target impervious surfaces generated from the project to 
an underground infiltration facility. The infiltration facility has been designed to infiltrate 100% of all 
surface water runoff. With a conservatively large trench, it is unlikely that the piped overflow from 
infiltration facility to the municipal system will be used. Therefore, the proposed development is not 
anticipated to have a significant impact to the existing downstream stormwater conveyance system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section 4 - Off-Site Analysis 
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As required by the 2014 Stormwater Management Manual for Western Washington (SWMMWW) this 
project is subject to full drainage review. Therefore, the storm drainage design for this project is 
required to comply with all nine (9) Minimum Requirements. The requirements have been met as 
follows: 
 
Minimum Requirement #1: Preparation of Stormwater Site Plans 
This project proposes to replace greater than 2,000 square feet of impervious surface; thus, Minimum 
requirement #1 applies and a Stormwater Site Plan must be prepared for review by the local jurisdiction. 
 
Response:  This Storm Drainage Report has been prepared to address this requirement. 
 
Minimum Requirement #2: Construction Stormwater Pollution Prevention 
All erosion and sediment control measures shall be governed by the requirements of Department of 
Ecology’s 2014 Stormwater Management Manual for Western Washington and the General Permit for 
Construction Stormwater. The thirteen elements as identified in the manual and provided below will be 
incorporated into the TESC plans: 
 
 Element 1: Preserve Vegetation/Mark Clearing Limits 
 Element 2: Establish Construction Access 
 Element 3: Control Flow Rates 
 Element 4: Install Sediment Controls 
 Element 5: Stabilize Soils 
 Element 6: Protect Slopes 
 Element 7:  Protect Drain Inlets 
 Element 8:  Stabilize Channels and Outlets 
 Element 9: Control Pollutants 
 Element 10: Control De-watering 
 Element 11: Maintain BMPs 
 Element 12: Manage the Project 
 Element 13: Protect Low Impact Development BMPs 
  
Response: Erosion and sediment control measures will be implemented during construction to address 
the above elements as needed. See Section 10 of this report for a complete description of the 
construction and erosion control strategies being implemented. A Construction SWPPP will be provided 
at the time of construction permit submittal. 
 
Minimum Requirement #3: Source Control of Pollution 
All known, available and reasonable source control BMPs must be applied to all projects. Source control 
BMPs must be selected, designed, and maintained according to the 2014 SMMWW. 
 
Response:  Source control will be provided as needed per Volume IV of the SMMWW. 
 
 
 
 

Section 5 - Conditions and Requirements 
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Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls 
Natural drainage patterns shall be maintained, and discharges from the project site shall occur at the 
natural location, to the maximum extent practicable. The manner by which runoff is discharged from the 
project site must not cause a significant adverse impact to downstream receiving waters and 
downgradient properties. All outfalls require energy dissipation. 
 
Response: The developed site will discharge to the same locations as in the current condition. 
Stormwater runoff within the development area will be routed underground to a subsurface infiltration 
facility. The proposed site improvements will not alter the existing drainage patterns, thus preserving the 
natural drainage system/outfall. Construction of the new storm drainage facilities will be in accordance 
with the Washington State Department of Ecology’s 2014 SMMWW, as required by the City of Arlington. 
 
Minimum Requirement #5: On-site Stormwater Management 
Projects shall employ On-site Stormwater Management BMPs in accordance with the following projects 
thresholds, standards, and lists to infiltrate, disperse, and retain stormwater runoff on-site to the extent 
feasible without causing flooding or erosion impacts. 
 
Response: This project has chosen to meet the Low Impact Development Performance Standard by 
infiltrating 100% of the stormwater runoff generated by the development. Additionally, amended soils 
shall be utilized for all disturbed landscape areas per BMP T5.13: Post-Construction Soil Quality and 
Depth. 
 
Minimum Requirement #6: Runoff Treatment 
Projects in which the total of effective, pollution-generating hard surface (PGHS) is 5,000 SF or more in a 
threshold discharge area of the project require construction of stormwater treatment facilities. Projects 
in which the total of pollution-generating pervious surfaces (PGPS) is three-quarters (3/4) of an acre or 
more in a threshold discharge area, and from which there is a surface discharge in a natural or man-
made conveyance system from the site also require treatment facilities.   
 
Response:  Target Pollutant-generating impervious surfaces (PGIS) associated with the project are 
comprised primarily of the private roadway, drive aisles and parking areas throughout the site. Runoff 
from sidewalks that drain to these areas are also included in the PGIS total area. PGIS surfaces from the 
project will be treated for oil control via a CPS O/W separator prior to entering the underground 
infiltration facility. The native soils below the infiltration facility will complete the water quality 
treatment process as they meet DOE requirements with respect to organic content and cation exchange 
capacity (CEC). See Section 6 of this report for water quality treatment design. 
 
Minimum Requirement #7: Flow Control 
Projects must provide flow control to reduce the impacts of stormwater runoff from hard surfaces and 
land cover conversions. The requirement below applies to projects that discharge stormwater directly, 
or indirectly through a conveyance system, into a fresh waterbody. Stormwater discharges shall match 
developed discharge durations for the range of pre-developed discharge rates from 50% of the pre-
developed 2-year peak flow up to the full 50 -year peak flow. The pre-developed condition should match 
a forested land cover. Proper Flow Control BMPs shall be selected and designed according to the current 
SMMWW. 
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Response: Per SMMWW requirements, existing conditions will be treated as fully forested. Flow control 
will be achieved through 100% infiltration of the stormwater runoff generated from the project. See 
Section 6 of this report for flow control design. 
 
Minimum Requirement #8: Wetlands Protection 
The thresholds identified in Minimum Requirement #6 and Minimum Requirement #7 shall also be 
applied for any discharge to wetlands. 
 
Response: This Minimum Requirement is not applicable, as the project does not discharge to a wetland.  
 
Minimum Requirement #9: Operation and Maintenance 
An operation and maintenance manual that is consistent with the provisions in the SMMWW shall be 
provided for proposed runoff treatment and Flow Control BMPs, and the parties responsible for 
maintenance and operation shall be identified. 
 
Response:  A Stormwater Facility Operation and Maintenance Manual will be provided at the time of 
construction permit submittal.  
    
 

 
 
The City of Arlington standards reference the 2014 SMMWW and require that the developed discharge 
durations match the pre-developed durations for 50% of the pre-developed 2-year peak flow up to the 
full 50-year peak flow. The pre-developed condition shall be considered as a forested land cover.  
 
Hydrologic Analysis 
Hydrologic analysis for evaluating the flow frequency comparison between the existing conditions and 
proposed conditions for the project was performed using the Washington Department of Ecology’s 
Wester Washington Hydrologic Method of computer modeling WWHM2012 program. The model utilizes 
design data for specific soil types and vegetative covers to simulate runoff. The software program routes 
the flows generated from the basin analysis through a proposed conveyance system to storm water 
BMPs or structural detention facilities. The model is designed to meet the standard requirements stated 
in the Department of Ecology’s Stormwater Management Manual for Western Washington. 
 
A single model was created to analyze the existing conditions in comparison with the proposed 
conditions to determine the anticipated increase in peak flows for the project. Refer to Appendix B, for 
model results. 
 
Existing Site Hydrology 
Tax Parcel 310514-001-006-00 (Parcel 1) encompasses 0.76 acres of relatively level land with an 
unoccupied commercial building formerly occupied by Arlington Family Medicine located in the 
southeastern portion of the parcel. The building is a 3,520 square foot, one-story, wood-framed 
structure reportedly build in 1984. Asphalt surfaced drive lanes and parking are found to the north, 
west, and south of the commercial building. The development is serviced by underground utilities and 
includes an underground stormwater conveyance system. The existing stormwater management system 
does not appear to be connected to the municipal system, so it is assumed that the stormwater 
infiltrates into the underlying soils. Vegetation includes ornamental plantings in parking lot islands and 

Section 6 - Flow Control and Water Quality Facility Analysis 

and Design 
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around the building, a row of large trees along the west and south property lines which appear to serve 
as a wind block, and a lawn south of the building.  
 
Tax Parcel 310514-001-010-00 (Parcel 2) is a relatively level, undeveloped site located east of and 
adjoining the southern portion of the above discussed developed parcel’s east property line. The parcel 
is irregular in shape and encompasses 0.76 acres. Vegetation within the undeveloped parcel primarily 
consists of well-developed tall grasses with dense blackberry brush along its west and north property 
lines. Stormwater runoff appears to sheet flow from SE to NE where it either infiltrates directly into the 
underlying soils or to the drainage ditch along the northern property boundary. 
 
 
 
The pre-developed conditions for the project site are shown in Table 2A & 2B below. Existing peak 
runoff rates were determined using the WWHM2012 modeling software and the calculations can be 
found in Appendix B. 
 

Table 2A –Car Wash Site (Parcel 1) 

Pre-Developed (Existing) Conditions 

Land Cover Area (AC) 

Roof 0.08 

Landscape 0.22 

Sidewalk 0.04 

Pavement/Gravel 0.42 

Total 0.76 
*Per the requirements of the SMMWW, all existing conditions shall be 
modeled as forested conditions. 
 

Table 2B – Future Development Site (Parcel 2) 

Pre-Developed (Existing) Conditions 

Land Cover Area (AC) 

Undeveloped – Grass & 
Shrubs 

0.76 

Total 0.76 
*Per the requirements of the SMMWW, all existing conditions shall be 
modeled as forested conditions. 
 

Developed Site Hydrology  
The project will manage stormwater runoff for both flow control and water quality per 2014 DOE 
requirements. The roof drainage will be collected and conveyed to the underground stormwater 
infiltration facility (gravel filled trench) located west of the building beneath the drive aisle. The balance 
of the site including the access drive on the neighboring parcel (Parcel 2) will manage stormwater runoff 
via multiple catch basin inlets strategically placed at low points. The runoff will then be conveyed 
underground via a network of storm piping. Prior to entering the infiltration facility oil control will be 
provided via a CPS separator. The stormwater infiltration system will infiltrate 100% of all stormwater 
runoff generated by the project. The native soils below the infiltration facility will complete the water 
quality treatment process as they meet DOE requirements with respect to organic content and cation 
exchange capacity (CEC). A piped overflow from the infiltration facility to the municipal system will be 
provided as an added precaution for large storm events. 
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Construction of the new storm drainage facilities will be in accordance with the Washington State 
Department of Ecology’s 2014 SMMWW, as required by the City of Arlington. 
 
Refer to Appendix B for detailed WWHM analysis results. The developed conditions for the project site 
are shown in Tables 3A & 3B below. 
 
 
 
 
 
 
 

Table 3A - Car Wash Site (Parcel 1) 

Developed (Proposed) Conditions 

Land Cover Area (AC) 

Roof/Canopy 0.142 

Landscape  0.218 

Sidewalk 0.025 

Pavement 0.425 

Total 0.810 

 
Table 3B - Future Development Site (Parcel 2) 

Developed (Proposed) Conditions 

Land Cover Area (AC) 

Roof/Canopy 0.000 

Landscape  0.510 

Sidewalk 0.000 

Pavement 0.198 

Total 0.708 

 
The area within the public right-of-way has been excluded from developed conditions as the stormwater 
runoff from this area is currently managed by the municipal stormwater system. 
 
Flow Control System 
The project will manage stormwater runoff for flow control per 2014 DOE requirements by 
implementing a below grade infiltration system. The infiltration gallery is 20’W x 150’L x 6’D and 
comprised of gravel trench with a network of perforated pipes configured as a manifold. The system has 
been designed to infiltrate 100% of the stormwater runoff generated by the project (includes parcels 1 
& 2). 
 
Refer to Appendix B, for WWHM model results. 
 

Table 4 Peak Runoff Rates (Parcels 1 & 2 have been combined) 

Basin Totals 

Event Pre-Developed Peak Flow Rate (cfs)  Mitigated Peak Flow Rate (cfs) 

2-year 0.051 0.000 

5-year 0.078 0.000 
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10-year 0.099 0.000 

25-year 0.129 0.000 

50-year 0.154 0.000 

100-year 0.182 0.000 

 
Water Quality System 
Per the 2014 SWMMWW, the water quality facilities shall be sized to treat the 91st percentile of the 24-
hour runoff model upstream of detention and the full 2-year release rate downstream of detention. 
Upstream of the infiltration facility oil control will be provided via a CPS O/W separator. The native soils 
below the infiltration facility will complete the water quality treatment process as they meet DOE 
requirements with respect to SSC-6 Soil physical and Chemical Suitability for Treatment. 
 

 

 
 
 
Conveyance 
On-site storm water conveyance shall be calculated through gravity flow analysis of the piping network. 
Based on a 100-year storm event, peak runoff shall be routed through the system and determined to be 
adequate.  A Uniform Flow Analysis utilizing Manning’s equation was employed with a Manning’s “n” 
value of 0.012. 
 
Manning’s equation -  

𝑄 =
1.49

𝑛
 × 𝐴 ×  𝑅

2
3⁄  × 𝑆

1
2⁄  

   With:  Q = Flow from 100-year storm event (1.36 CFS) 
    n = Manning’s Roughness Coefficient (0.012) 
    A = Flow Area (SF) 
    R = Hydraulic Radius = Area /Wetted Perimeter (LF) 
    S = Slope of the pipe (ft/ft) 
 
Conveyance calculations are included in Appendix B.  
 
100-Year Flood/Overflow Condition 
Review of the current FEMA FIRM maps (map # 53061C0392F) indicates that the project site lies within 
the Zone designation X, meaning the subject property is within an area determined to be outside the 
500-year floodplain. During extreme storm events the stormwater runoff will pond and then sheet flow 
west to the private road tract area.  
 
The stormwater system for this project has been designed to address storm events in accordance with 
design criteria described previously. In the event of a larger storm, it is unlikely that the system would 
fail. A piped overflow to the municipal system has been incorporated into the design as an added 
precaution during extreme storm events. 
 
 
 
 
 

Section 7 - Conveyance System Analysis and Design 
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The following Special Reports and Studies were used or have been completed for this project: 
 

• Arborist Report, prepared by Greenforest Incorporated, dated October 12, 2023. 

• Geotechnical Engineering Investigation Report, prepared by ZipperGeo, dated October 30, 2023. 

• Phase I Environmental Site Assessment, prepared by ZipperGeo, dated October 24, 2023. 

• Wetland Letter of Findings, prepared by Harmsen, dated October 24, 2023. 
 

  

Section 8 - Special Reports and 

Studies 



Wet Rabbit Express Car Wash Stormwater Site Plan Arlington, Washington 
 

 

 

PACLAND Project # 10700009 Page 18 

 

 
 
 
 
The following governmental approvals or permits will likely be required for this project: 
 

• Zoning Permit 
• Design Review 
• SEPA 
• Construction Permit (Civil) 
• Building Permit 
• Construction Stormwater General Permit/NPDES Permit – Department of Ecology 

 
These permits will require approval by the City of Arlington and Department of Ecology. 
  

Section 9 - Other Permits 



Wet Rabbit Express Car Wash Stormwater Site Plan Arlington, Washington 
 

 

 

PACLAND Project # 10700009 Page 19 

 

  
 
 
All erosion and sediment control measures shall be governed by the requirements Department of 
Ecology’s 2014 Storm Water Management for Western Washington.  A Stormwater Pollution Prevention 
Plan (SWPPP) will be prepared for this project. 
 
A temporary erosion and sedimentation control plan will be prepared to assist the contractor in 
complying with these requirements.  The Erosion and Sediment Control (ESC) plan will be included with 
the construction plans. 
 
1. Construction Sequence and Procedure 
The proposed development will include an erosion/sedimentation control plan designed to prevent 
sediment-laden run-off from leaving the site during construction.  The erosion potential of the site is 
influenced by four major factors: soil characteristics, vegetative cover, topography, and climate.  
Erosion/sedimentation control is achieved by a combination of structural measures, cover measures, 
and construction practices that are tailored to fit the specific site. 
 
The contractor will be responsible for implementing the following erosion control and storm water 
management control measures.  The contractor may designate these tasks to certain subcontractors as 
they see fit, but the ultimate responsibility for implementing these controls and ensuring their proper 
functioning remains with the contractor.  The order of activities will be as follows. 
 
Phase 1 

1. Prior to any construction work on the site, representatives from the City of Arlington must 
approve the storm water pollution prevention plan.   

2. Mark clearing limits. 
3. Install inlet protection to all existing catch basins. 
4. Install temporary stabilized construction entrance. Existing paved area to remain and be utilized 

until construction phasing requires removal. 
5. Install perimeter silt fences, interceptor swales, etc.   
6. Install sediment control pond and/or tank(s). 
7. Remove any existing structures that may be on site. 
8. Protect and stabilize slopes. 
9. Begin clearing and grubbing operations.  Clearing and grubbing done from October 1st through 

April 30th is authorized as long as there are erosion and sediment control measures. 
10. Commence site grading. 

 
Phase 2 

1. Disturbed areas of the site where construction activity has ceased for more than 7 days between 
May 1 and September 30 or 2 days between October 1 and April 30 shall be temporarily seeded 
and watered. 

2. Construct building pad and install concrete wash out area. 
3. Construct permanent storm water facilities.  Remove temporary sedimentation ponds. 
4. Install utilities, underdrains, storm sewers, curbs and gutters. 
5. Install inlet/outlet protection at the locations of all grate inlets, curb inlets, and at the ends of all 

exposed storm sewer pipes. 
6. Prepare site for paving.  Finalize pavement subgrade preparation. 

Section 10 - CSWPPP Analysis and Design 
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7. Remove inlet protection around inlets and manholes no more than 48 hours prior to placing 
stabilized base course. 

8. Install base material as required for pavement.  Pave site.  Do not pave over catch basins. 
9. Complete final grading in non-parking areas and install permanent seeding and planting. 
10. Remove silt fencing only after all paving is complete and exposed surfaces are stabilized. 
11. Remove temporary construction exits only prior to pavement construction in these areas (These 

areas are to be paved last). 
 

The degree of erosion risk on the proposed project site is high given the proximity to a steep slope. The 
contractor shall refer to the geotechnical report for further recommendations. 
 
2. Temporary Soil Stabilization 
Temporary stabilization practices for this project include: 

• Temporary seeding and planting of all unpaved areas using the hydro-mulching grass seeding 
technique. 

• Mulching exposed areas. 

• Installation of rolled erosion control products. 
 
Structural practices for this project include the following.  Refer to the Erosion Control plans for specific 
locations and details: 

• Inlet protection using fiber fabric. 

• Perimeter protection using silt fences. 

• Stabilized construction entrance/exit points and staging area. 

• Temporary sediment tank. 

• Silt fence. 
 
Daily inspection of the erosion control measures will be required during construction.  Any sediment 
buildup shall be removed and disposed offsite at an appropriate disposal facility. 
 
Vehicle tracking of mud off-site shall be avoided.  A gravel construction entrance/exit will be installed at 
a location to enter the site.  The construction entrance/exit is a minimum requirement and may be 
supplemented if tracking of mud onto public streets becomes excessive.  In the event that mud is 
tracked off site, it shall be swept and disposed of offsite on a daily basis.   
 
Because vegetative cover is the most important form of erosion control, construction practices must 
adhere to stringent cover requirements.  More specifically, the contractor will not be allowed to leave 
soils open for more than 7 days between May 1st and September 30th and 2 days between October 1st 
and April 30th.  Soils shall be stabilized at the end of the shift before a holiday or weekend if needed 
based on the weather forecast.  Applicable practices include, but are not limited to, temporary and 
permanent seeding, sodding, mulching, plastic covering, and soil application of polyacrylamide. 
 
Soil stockpiles must be stabilized from erosion, protected with sediment trapping measures, and, where 
possible, be located away from storm drain inlets, waterways and drainage channels. 
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3. Temporary Sediment Control  
Construction storm water shall be detained on-site during construction in a temporary sediment control 
tank located at the northeast corner of the project. The DOE requires temporary sediment storage to be 
designed to manage the 2-year developed peak flow. 
 
4.  Permanent Erosion Control and Site Restoration 
Upon completion of the project, areas of the site that are not stabilized with paving, rooftops, or 
landscaping as shown on the site plans will be protected with either grass, ground cover/plantings or 
existing vegetation as shown on the Landscape Plans.   
 
5.  Inspection Sequence 
The construction site operator will periodically inspect its sites.  Because our project disturbs more than 
one acre, a certified erosion and sediment control lead will be identified within the SWPPP.  This 
individual will be present on site or on call at all times. 
 
6. Control of Pollutants Other than Sediments 
Pollutants shall be controlled on the work site through the utilization of a centralized area for 
equipment, a concrete truck washout, and an area designated for temporary storage of debris and 
stockpiled materials. 
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A manual detailing the operations and maintenance for all privately maintained conveyance and 
collection facilities will be provided at the time construction permit submittal. 

Section 11 - Operations and Maintenance 

Manual 
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Appendix B – Design Calculations 

• Conveyance 

• WWHM Analysis  
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