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1.0 Project Overview 

Financial Plats Group is proposing a 4-lot short plat to be constructed on approximately a 

4.05 acre parcel (post-boundary line adjustment) within the RS-7.2 (Single-Family 

Residential, High) zone. The project site is located at 3035 NE 195
th

 St, Lake Forest Park, 

Washington 98155. Existing single-family residences border the site on all sides of the 

property with the exception of the north side where it is bounded by NE 195
th

 Street.  

There is an existing category III wetland on the east side of the property with invasive, 

non-native species within the buffer. The majority of the site has a high percentage of tree 

canopy coverage. There are numerous large trees including Alder, Cottonwood, Maple 

and Douglas Fir. There is also heavy undergrowth consisting of but not limited to 

Himalayan Blackberry, English Ivy, Bracken and Sword Ferns and Stinging Nettle.  

The site slopes down toward the south-east corner of the property resulting in an 

elevation drop of approximately 25 feet. The steepest slope is approximately 20% and is 

near the middle portion of the property. Current stormwater runoff sheet flows to the on-

site wetland before exiting the property via the south-east corner. The site lies within the 

Lyon Creek Drainage Basin in which stormwater drainage is eventually discharged into 

Lake Washington (Lake Washington/Cedar River Watershed). Refer to section 3.0 for 

details on subbasins and site characteristics.  

A 16 foot wide access street ending in a 80 foot diameter cul-de-sac is proposed to 

provide access to the development from NE 195
th

 St. On-site stormwater will be collected 

and infiltrated into the existing soils by utilizing a bioretention cell (also known as a rain 

garden) and basic dispersion. These low impact development techniques will provide 

water quality and will benefit the wetland on site by helping to maintain natural 

conditions in the system post-development. The bioretention cell shall be designed in 

accordance with the 2009 King County Surface Water Design Manual (2009 KCSWM), 

as adopted by the City of Lake Forest Park. 
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2.0 Minimum Requirements 

 

This report provides stormwater requirements for the proposed development. The project 

will add more than 5,000 square feet of new impervious surfacing and therefore a Full 

Drainage Review is necessary. The Core Requirements and Special Requirements, as 

outlined in the King County Surface Water Design Manual (2009), will be met when 

applicable and are summarized below: 

 

Minimum Requirement #1: Discharge at the Natural Location 

Discharging to the natural drainage location helps to prevent adverse impacts to 

downstream properties caused by diversion of flow from one flow path to another, and to 

discharge in a manner that does not significantly impact downhill properties or drainage 

systems. 

The proposed discharge from the site will mimic the existing drainage conditions. The 

runoff will be collected and conveyed to a single bioretention cell which will be utilized 

to infiltrate the stormwater into the soils. Overflow from the bioretention cell will be 

routed to the existing wetland in order to maintain its natural hydrology.   

Minimum Requirement #2: Offsite Analysis 

The intent of the offsite analysis is to identify and evaluate offsite flooding, erosion, and 

water quality problems that may be created or aggravated by the proposed project, and to 

ensure appropriate measures are provided for preventing creation or aggravation of those 

problems.  In addition, this requirement is intended to ensure appropriate provisions are 

made, as needed, to mitigate other identified impacts associated with the quantity and 

quality of surface and storm water runoff from the project site. 

No erosion, flooding, or degradation of the drainage system was identified within ¼ of a 

mile downstream of the project site. See Section 3.0 for a detailed offsite analysis. 

Minimum Requirement #3: Flow Control 

Flow control will be provided in order to protect downstream properties and resources 

from increases in peak, duration and volume of runoff generated by new development.   

The bioretention cell will provide flow control for the project site. 

Minimum Requirement #4: Conveyance System 

All conveyance system elements for the proposed project will be analyzed, designed, and 

constructed to provide a minimum level of protection against overtopping, flooding, 

erosion, and structural failure. 

The proposed conveyance system consists of a pipe system which will convey 

stormwater from the impervious areas to the on-site bioretention cell.  
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Minimum Requirement #5: Erosion & Sediment Control 

 

In order to help minimize the erosion and transport of sediment, several erosion control 

measures as detailed in the King County Erosion and Sediment Control (ESC) Standards 

adopted as Appendix D of the 2009 KCSWM will be utilized. See Section 7.0 of this 

report and the engineering plans for additional information.    

 

Minimum Requirement #6: Maintenance and Operations 

All privately maintained drainage facilities shall be maintained as specified in Appendix 

A of the 2009 KCSWM. A copy of the Operation and Maintenance Manual shall be 

retained on site and will be transferred with the property to the new owner. A copy of 

operation and maintenance standards are included in Appendix H of this report. 

Minimum Requirement #7: Financial Guarantees and Liability 

Drainage facilities will be privately maintained; therefore the financial guarantees and 

liability are not required for this project.  

Minimum Requirement #8: Water Quality 

As delineated by the Water Quality Applications Map in the 2009 KCSWM, the project 

site lies within an incorporated area. Water quality shall be provided by bioretention.  

Special Requirement #1: Other Adopted Area-Specific Requirements 

No other area-specific requirements apply to this site. 

Special Requirement #2: Flood Hazard Area Delineation 

The project site is not located in a flood hazard area; therefore no additional special 

requirements apply to this site.  

Special Requirement #3: Flood Protection Facilities 

The project site does not rely on any existing or proposed flood protection facilities.  

Special Requirement #4: Source Controls 

No commercial points of source control are proposed on site. 

Special Requirement #5: Oil Control 

The site is not classified as a high-use site, therefore no oil control is proposed.  
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3.0 Offsite Analysis 

This section evaluates the upstream and downstream drainage system.  The intent of this 

section is to identify any existing or potential drainage impacts created or exacerbated by 

the proposed project and drainage facilities.   

Aerial imagery, topographic maps of the area, Lake Forest Park Stream and Drainage 

Maps, as well as a site visit conducted on November 3
rd

, 2015 form the basis of this level 

1 analysis. 

3.1 Upstream Analysis 

The project site is sloping down toward the east along NE 195
th

 Street. Upstream runoff 

is captured in an existing drainage ditch which is transferred under the site’s existing 

driveway via concrete culvert. Once past the driveway, the drainage sheet flows into the 

existing wetland on site.  There is no evidence of flooding, erosion, or degradation of the 

upstream drainage system.  

 

3.2 Downstream Analysis 

The project site currently consists of three sub-basins, as shown in Figure 2. Based on the 

topography, sub-basins 1 and 2 will converge in an adjacent property and tributary runoff 

will flow southerly into an existing drainage ditch. Sub-basin 3 runoff flows through an 

existing neighborhood and into a drainage ditch which runs along NE 190
th

 Street. 

Therefore, all stormwater drainage is currently routed through the existing catch basin on 

NE 190
th

 Street.  
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Figure 2: Downstream Analysis Map – Subbasins and Site Characteristics   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Excess runoff from the project site currently sheet flows in the southeast direction until it 

reaches an open drainage ditch on private property.  
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Figure 4: Drainage on NE 190
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The drainage runs to the west through a series of ditches and 

ditch which flows to the south. This ditch, as shown on the Lake Fore

Map (Appendix B

No evidence of flooding, erosion, or degradation was observed within ¼ mile 

downstream from the project site.  
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 4.0 Flow Control and Water Quality Design 

Existing Hydrology  

The site is currently forested with no existing structures on the property. On site drainage 

sheet flows to the existing wetland located near the east side of the site where stormwater 

is naturally infiltrated into the soil. Any excess drainage flows southerly until it is routed 

into a series of existing drainage ditches. The drainage system is tributary to the Lyon 

Creek Basin which drains into the north-west end of Lake Washington. 

Developed Hydrology 

Drainage from the developed site (1.67 acres) will be infiltrated into the soil via the on-

site bioretention cell with overflow dispersing into the wetland. The 2:1 graded areas 

adjacent to the access road will be vegetated with wetland plantings and runoff generated 

shall sheet flow into the wetland. This low impact drainage design will assist in 

maintaining the natural state of the wetland. Any excess drainage unable to be contained 

within the wetland will continue to drain into the series of ditches near NE 190
th

 Street.   

Stormwater Low Impact Development (LID) 

As this project site resides within the Lyon Creek Drainage Basin, Low Impact 

Development is of high importance in order to reduce flooding in the area. As a 

geotechnical study conducted by Earth Solutions NW confirmed that the soils on site are 

acceptable for infiltration, the use of a bioretention cell is proposed for this project in 

order to maintain the hydrology of the existing wetland. This low impact design also 

allows water quality to be be provided by the hydrophytic plants within the bioretention 

cell.  

Performance Standards 

The low impact development drainage design meets the King County flow control BMP 

requirements as outlined in 5.2.1.1(3) of the 2009 Surface Water Design Manual. 

The 8” pipe system which is to convey runoff to the bioretention cell is designed to 

convey the 25-year peak flow in accordance with section 1.2.4.1(1) of the SWDM.   

Flow Control System 

Existing site conditions were modeled as forested with type C soil in WWHM 2012. 

Developed site conditions consist of areas modeled as impervious, flat lawn, and steep 

lawn. WWHM basin exhibits are included in Appendix D. All runoff generated from the 

lots and access road will be conveyed to the bioretention cell which has been sized 

appropriately. Overflow will be conveyed to the wetland on site via basic dispersion. For 

bioretention sizing please see WWHM report 2 included in Appendix F.   
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Water Quality System 

The Water Quality Applications Map in the 2009 KCSWM shows the project site within 

an incorporated area. Therefore, it is acceptable for the water quality to be provided by 

the bioretention facility. The bioretention cell utilizes biological processes of plant uptake 

and bacterial degradation as well as physical and chemical processes to remove 

pollutants. This is similar to Basic Water Quality Option 5 in section 6.1.1 of the King 

County SWDM (2009).    

Infiltration System 

The on-site bioretention cell will provide stormwater low impact design and flow control 

for the site. An infiltration rate of 4 inches per hour was provided by Earth Solutions NW 

for use in preliminary design of the bioretention cell. As the native soils on-site are types 

with high infiltration, the infiltration rate of the amended soil used within the bioretention 

cell will be the limiting factor. Therefore, an infiltration rate of 4 inches per hour was 

used in preliminary design of the bioretention cell.  Please see the bioretention evaluation 

performed by Earth Solutions NW within the Appendix G.  

Bioretention Cell Design 

The bioretention cell for this project was designed according to the minimum design 

requirements for a rain garden as specified in section C.2.5.1 of the 2009 King County 

Surface Water Design Manual. Please note that rather than excavating, a containment 

berm shall be constructed in order to form the bioretention cell as to maintain a minimum 

3-foot separation between the groundwater elevation and the bottom of cell. The 

following are guidelines used in the design process:  

• 3:1 side slopes  

• 18” amended soil depth  

• 12” maximum water depth 

• 12” freeboard  

• 2’ wide containment berm 

 

Sizing Results per WWHM 2012: 

• 2500 SF bottom area for bioretention cell south of cul-de-sac (8,100 CF storage 

volume) 

o See Appendix F, Project Report 2 for details 

Flow to Existing Wetland  

In order to preserve the existing wetland hydrology on site, some runoff generated from 

the developed areas will still be allowed to flow into the category III wetland. Overflow 

from the bioretention cell will be dispersed into the wetland. Additionally, 0.29 acres of 

2:1 graded side slopes will be allowed to sheet flow directly into the wetland. Project 

Report 3 in Appendix F displays the amount of flow which the side slope will contribute 

to the wetland compared to the pre-developed conditions.     
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5.0 Conveyance System Analysis and Design 

General Design 

Conveyance system elements have been analyzed and designed to ensure a minimum 

level of protection against overtopping, flooding, erosion and or structural failure. The 

rational method has been used in order to size the proposed conveyance systems. Flows 

for conveyance were analyzed using the undetained developed conditions shown in 

Appendix F, Project Report 1.Conveyance and backwater calculations can be found in 

Appendix E.  

Pipe Systems 

All pipe material, joints, protective treatment, and construction workmanship shall be in 

accordance with King County standards. This project proposes the use of 8” gravity pipe 

with a minimum slope of 3% for storm drainage conveyance. A minimum of 2 feet of 

cover shall be maintained over the entire project. Type 1 catch basins shall be used 

throughout project site except where there is more than 5 feet of drop between rim and 

invert of pipe. When the vertical drop exceeds 5 feet, Type 2 -48” diameter catch basins 

shall be used.  

Conveyance Capacity 

Two methods of hydraulic analysis using Manning’s equation are used sequentially for 

the design and analysis of pipe systems (Uniform Flow Analysis method and Backwater 

Analysis method) in order to verify adequate capacity in proposed pipes. The nomograph 

shown in Figure 4.2.1.F of the King County Surface Water Design Manual was used in 

order to show that the proposed 8” storm drain pipe has sufficient capacity to carry the 

10-year or 25-year peak flow rate from the site. Refer to Appendix E for calculations 

showing pipe capacity and backwater calculations. 
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6.0 Special Reports and Studies 

Critical Areas Analysis and Delineation 

A Sensitive Areas Study performed in 2014 confirmed the presence of hydric soil 

characteristics, hydrophytic vegetation, and wetland hydrology thus confirming the 

existence of a wetland on site. This wetland was identified within a topographic 

depression in the northeastern portion of the project site and was classified as a category 

III wetland.  

 

In order to protect and maintain the existing hydrology of the wetland, LID techniques 

have been proposed for this project. Infiltration and dispersion techniques are proposed to 

be utilized so that the developed site hydrology will mimic the current site hydrology. 

 

A Sensitive Areas Study Report has been prepared by Habitat Technologies as a separate 

document. Please refer to this report for more information on the existing wetland 

conditions.    

Geotechnical Analysis 

A geotechnical engineering study was performed on November 27
th

, 2015 by Earth 

Solutions NW. It was determined that the soil consists of silty sands and poorly graded 

sands which makes storm drainage techniques utilizing infiltration feasible for this 

project.  

 

See the Geotechnical Report in Appendix G for specific details involving the onsite soils. 
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7.0 Construction Stormwater Pollution Prevention 

Plan (CSWPPP) 
 

In order to protect the downstream conditions from sediments, several erosion control 

Best Management Practices (BMPs) from the DOE manual will be utilized.    

 

Factors expected to create an erosion risk when developed: 

• Exposure of soils during grading. 

1. Location relative to critical areas: 

• Wetland located on eastern portion of site 

2. Soil type: 

• Vashon advance outwash 

• Silty sands (SM) and poorly-graded sands (SP) 

3. Potential for slides or other ground movement: 

• Low Risk - Refer to geotechnical report 

4. Sources of water for erosion: 

• Rainfall 

5. Measures proposed to minimize and prevent erosion to the greatest extent 

possible for the development: 

• Preparation and implementation of an erosion and sedimentation plan which is 

sensitive to the soils, slopes, and construction season 

• Sediment Trap 

• Silt fencing 

• Storm drain inlet protection  

• Mulching/Hydroseeding 

• Gravel construction entrance 

Element #1 – Clearing Limits 

To protect adjacent properties and to reduce the area of soil exposed to construction, the 

limits of construction will be clearly marked before land-disturbing activities begin.  A 

large portion of the site will remain undisturbed throughout construction.  Clearing limits 

will be delineated by silt fence and flagging.   
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Element #2 – Cover Measures 

Temporary and permanent cover measures shall be provided to protect all disturbed 

areas, including the faces of cut and fill slopes. Temporary cover shall be installed if an 

area is to remain unworked for more than seven days during the dry season (May 1 to 

September 30) or for more than two consecutive working days during the wet season 

(October 1 to April 30). These time limits may be relaxed if an area poses a low risk of 

erosion due to soil type, slope gradient, anticipated weather conditions, or other factors. 

Any area to remain unworked for more than 30 days shall be seeded or sodded, unless the 

County determines that winter weather makes vegetation establishment infeasible. During 

the wet season, slopes and stockpiles at 3H:1V or steeper and with more than ten feet of 

vertical relief shall be covered if they are to remain unworked for more than 12 hours. 

Also during the wet season, the material necessary to cover all disturbed areas must be 

stockpiled on site. The intent of these cover requirements is to have as much area as 

possible covered during any period of precipitation. 

 

D.3.2.2 – Mulching (DOE-BMP C121) 

D.3.2.5 – Straw Wattles (DOE – BMP C235) 

D.3.2.6 – Temporary and Permanent Seeding (DOE – BMP C120) 

Element #3 – Perimeter Protection 

Perimeter protection to filter sediment from sheet wash shall be located downslope of all 

disturbed areas and shall be installed prior to upslope grading. Perimeter protection 

includes the use of vegetated strips as well as, constructed measures, such as silt fences, 

fiber rolls, sand/gravel barriers, brush or rock filters, triangular silt dikes and other 

methods. During the wet season, 50 linear feet of silt fence (and the necessary stakes) per 

acre of disturbed area must be stockpiled on site. 

 

D.3.3.1 – Silt Fence (DOE – BMP C233) 

Element #4 – Traffic Area Stabilization 

Unsurfaced entrances, roads, and parking areas used by construction traffic shall be 

stabilized to minimize erosion and tracking of sediment off site. Stabilized construction 

entrances shall be installed as the first step in clearing and grading. Roads and parking 

areas shall be stabilized immediately after initial grading.   
 

D.3.4.1 – Stabilized Construction Entrance (DOE – BMP C105) 

Element #5 – Sediment Retention 

Surface water collected from disturbed areas of the site shall be routed through a 

sediment pond or trap prior to release from the site.  Protection of catch basins is required 

for inlets that are likely to be impacted by sediment generated by the project and that do 

not drain to an onsite sediment pond or trap. Sediment retention facilities shall be 
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installed prior to grading of any contributing area and shall be located so as to avoid 

interference with the movement of juvenile salmonids attempting to enter off-channel 

areas or drainages. 

 

D.3.5.1 – Sediment Trap (DOE – BMP C240) 

D.3.5.3 – Storm Drain Inlet Protection (DOE – BMP C220) 

Element #6 – Surface Water Collection 

All surface water from disturbed areas shall be intercepted, conveyed to a sediment pond 

or trap, and discharged downslope of any disturbed areas. Significant sources of upslope 

surface water that drain onto disturbed areas shall be intercepted and conveyed to a 

stabilized discharge point downslope of the disturbed areas. Surface water controls shall 

be installed concurrently with rough grading. 
 

D.3.6.1 – Interceptor Dike and Swale 

Element #7 – Dewatering Control 

Any runoff generated by dewatering shall be treated through construction of a sediment 

trap (Section D.3.5.1) when there is sufficient space or by releasing the water to a well 

vegetated, gently sloping area.  Since pumps are used for dewatering, it may be possible 

to pump the sediment-laden water well away from the surface water so that vegetation 

can be more effectively utilized for treatment. Discharge of sediment-laden water from 

dewatering activities to surface and storm waters is prohibited. If dewatering occurs from 

areas where the water has come in contact with new concrete, such as tanks, vaults, or 

foundations, the pH of the water must be monitored and must be neutralized prior to 

discharge. Clean non-turbid dewatering water, such as well point ground water can be 

discharged to systems tributary to, or directly to surface waters provided the flows are 

controlled so no erosion or flooding occurs. Clean water must not be routed through a 

stormwater sediment pond. Highly turbid or contaminated dewatering water must be 

handled separately from stormwater. 

Element #8 – Dust Control 

Preventative measures to minimize the wind transport of soil shall be taken when a traffic 

hazard may be created or when sediment transported by wind is likely to be deposited in 

water resources or adjacent properties. (DOE – BMP C140) 

Element #9 – Flow Control 

Surface water from disturbed areas must be routed through the project's onsite flow 

control facility or other provisions must be made to prevent increases in the existing site 

conditions 2-year and 10-year runoff peaks discharging from the project site during 

construction. 
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8.0 Operations & Maintenance Manual 
 

An Operations & Maintenance (O&M) Manual is required for all privately maintained 

stormwater detention and water quality, including low impact development facilities.  A 

copy of the O&M Manual shall be retained on site and shall be transferred with the 

property owner to the new owner.  A log maintenance activity indicating when cleaning 

occurred and where waste was disposed of shall be kept by the owner and available for 

inspection by the City of Lake Forest Park.  See Appendix H for a compiled O&M 

Manual. 
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9.0 Appendix 

Included in the Appendix: 

 

A. Lake Forest Park Sensitive Areas Map 

B. Lake Forest Park Drainage System Map 

C. Proposed Site Plan 

D. Basin Map Exhibits  

E. Conveyance & Backwater Calculations 

F. WWHM2012 Modeling Results 

G. Geotechnical Report & Bioretention Evaluation 

H. O & M Manual 
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City of Lake Forest Park Engineering 

Department - September 2009
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Undeveloped Area
1.67 Acres Forest, Moderate

APPENDIX D





Lot Area
0.47 Acres Impervious (45%)
0.57 Acres Lawn, Flat

Access Road
0.34 Acres Impervious

Graded Area (sheet flow)
0.29 Acres Lawn, Steep





ASSUME
n=0.012

8" PIPE @ 0.6%:
1.00 CFS @ 3.0 FPS

8" PIPE @ 10%:
4.00 CFS @ 11.5 FPS

APPENDIX E





                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

 

Project Name: undetained developed  

Site Name: PLFG0002  

Site Address: 2016-1-11 ADC  

City     : Lake Forest Park  

Report Date: 1/11/2016  

Gage     : Seatac  

Data Start : 1948/10/01  

Data End : 2009/09/30  

Precip Scale: 0.83  

Version  : 2015/09/09   

___________________________________________________________________ 

 

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

___________________________________________________________________ 

 

High Flow Threshold for POC 1: 50 year  

___________________________________________________________________ 

 

PREDEVELOPED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Forest, Mod               1.38  

  

Pervious Total                1.38  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   1.38  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

MITIGATED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

UNDETAINED DEVELOPED CONDITIONS

APPENDIX F

NOTE:
As these Undetained Developed Conditions
are used for conveyance calculations, only
those areas which generate runoff to be
conveyed via PVC pipe are considered in
this analysis.

PROJECT REPORT #1 OF 3



 C, Lawn, Flat                .58  

  

Pervious Total                0.58  

 

Impervious Land Use         acre   

 ROADS FLAT                   0.8  

  

Impervious Total              0.8  

 

Basin Total                   1.38  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

___________________________________________________________________ 

 

                     ANALYSIS RESULTS  

 

                Stream Protection Duration  

 

___________________________________________________________________ 

 

Predeveloped Landuse Totals for POC #1  

Total Pervious Area:1.38  

Total Impervious Area:0  

___________________________________________________________________ 

 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:0.58  

Total Impervious Area:0.8  

___________________________________________________________________ 

 

Flow Frequency Return Periods for Predeveloped.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.026479  

5 year                  0.044397  

10 year                 0.054632  

25 year                 0.065344  

50 year                 0.071837  

100 year                0.07724  

 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.265345  

5 year                  0.344416  

10 year                 0.400412  

25 year                 0.475469  

50 year                 0.534608  

100 year                0.596591  

___________________________________________________________________ 

 



                        WWHM2012  
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name: 6-21-2016  
Site Name: PLFG0002 
Site Address:  3035 NE 195 TH ST  
City     : LAKE FOREST PARK 
Report Date: 6/21/2016 APDC  
Gage     : Seatac  
Data Start : 1948/10/01  
Data End : 2009/09/30  
Precip Scale: 0.83  
Version Date: 2016/02/25   
Version : 4.2.12   
___________________________________________________ ________________ 
 
Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  
___________________________________________________ ________________ 
 
High Flow Threshold for POC 1: 50 year  
___________________________________________________ ________________ 
 
PREDEVELOPED LAND USE   
 
Name   : Basin  1  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 C, Forest, Mod               1.38  
  
Pervious Total                1.38  
 
Impervious Land Use         acre   
  
Impervious Total              0  
 
Basin Total                   1.38  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
  
___________________________________________________ ________________ 
 
 
MITIGATED LAND USE   
 
Name   : Basin  1  
Bypass: No  
 
GroundWater: No  
 

BIORETENTION CELL

PROJECT REPORT #2 OF 3

NOTE:
The 2:1 graded areas shown in Appendix D
shall not be conveyed to the bioretention
cell. Therefore, only 1.38 acres of the 1.67
acres are modeled within this report. Please
see Project Report #3 for hydrologic analysis
of the remaining 0.29 acres.



Pervious Land Use           acre    
 C, Lawn, Flat                .58  
  
Pervious Total                0.58  
 
Impervious Land Use         acre   
 ROADS FLAT                   0.8  
  
Impervious Total              0.8  
 
Basin Total                   1.38  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Surface retention  1  Surface retention  1    
___________________________________________________ ________________ 
 
 
Name   : Bioretention  1  
Bottom Length: 50.00 ft.  
Bottom Width: 50.00 ft.  
Material thickness of first layer:  1.5  
Material type for first layer:  SMMWW 12 in/hr  
Material thickness of second layer:  0  
Material type for second layer:  GRAVEL   
Material thickness of third layer:  0  
Material type for third layer:  GRAVEL   
Infiltration On   
Infiltration rate: 4  
Infiltration safety factor: 1  
Total Volume Infiltrated (ac-ft.): 136.486  
Total Volume Through Riser (ac-ft.): 0.012  
Total Volume Through Facility (ac-ft.): 136.498  
Percent Infiltrated: 99.99  
Total Precip Applied to Facility: 9.494  
Total Evap From Facility: 5.396  
Underdrain not used    
Discharge Structure   
Riser Height: 1 ft.  
Riser Diameter: 12 in.  
 
Element Flows To:      
Outlet 1              Outlet 2           
  
___________________________________________________ ________________ 
 
 
  
             Bioretention  1 Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) Infilt(cfs)    
0.0000      0.0799      0.0000      0.0000      0.0 000  
0.0330      0.0796      0.0009      0.0000      0.0 000  
0.0659      0.0791      0.0017      0.0000      0.0 001  
0.0989      0.0786      0.0026      0.0000      0.0 002  



0.1319      0.0780      0.0035      0.0000      0.0 005  
0.1648      0.0775      0.0044      0.0000      0.0 008  
0.1978      0.0770      0.0053      0.0000      0.0 012  
0.2308      0.0765      0.0062      0.0000      0.0 017  
0.2637      0.0759      0.0071      0.0000      0.0 024  
0.2967      0.0754      0.0081      0.0000      0.0 031  
0.3297      0.0749      0.0090      0.0000      0.0 041  
0.3626      0.0744      0.0099      0.0000      0.0 051  
0.3956      0.0739      0.0109      0.0000      0.0 064  
0.4286      0.0734      0.0118      0.0000      0.0 078  
0.4615      0.0728      0.0128      0.0000      0.0 093  
0.4945      0.0723      0.0138      0.0000      0.0 110  
0.5275      0.0718      0.0147      0.0000      0.0 129  
0.5604      0.0713      0.0157      0.0000      0.0 150  
0.5934      0.0708      0.0167      0.0000      0.0 173  
0.6264      0.0703      0.0177      0.0000      0.0 198  
0.6593      0.0698      0.0187      0.0000      0.0 225  
0.6923      0.0693      0.0197      0.0000      0.0 254  
0.7253      0.0688      0.0207      0.0000      0.0 285  
0.7582      0.0683      0.0218      0.0000      0.0 318  
0.7912      0.0678      0.0228      0.0000      0.0 354  
0.8242      0.0673      0.0238      0.0000      0.0 391  
0.8571      0.0668      0.0249      0.0000      0.0 431  
0.8901      0.0663      0.0259      0.0000      0.0 474  
0.9231      0.0659      0.0270      0.0000      0.0 519  
0.9560      0.0654      0.0281      0.0000      0.0 566  
0.9890      0.0649      0.0292      0.0000      0.0 616  
1.0220      0.0644      0.0302      0.0000      0.0 668  
1.0549      0.0639      0.0313      0.0000      0.0 723  
1.0879      0.0634      0.0324      0.0000      0.0 781  
1.1209      0.0630      0.0336      0.0000      0.0 841  
1.1538      0.0625      0.0347      0.0000      0.0 904  
1.1868      0.0620      0.0358      0.0000      0.0 970  
1.2198      0.0616      0.0369      0.0000      0.1 038  
1.2527      0.0611      0.0381      0.0000      0.1 110  
1.2857      0.0606      0.0392      0.0000      0.1 184  
1.3187      0.0601      0.0404      0.0000      0.1 261  
1.3516      0.0597      0.0415      0.0000      0.1 341  
1.3846      0.0592      0.0427      0.0000      0.1 424  
1.4176      0.0588      0.0439      0.0000      0.1 510  
1.4505      0.0583      0.0451      0.0000      0.1 599  
1.4835      0.0578      0.0463      0.0000      0.1 690  
1.5000      0.0574      0.0469      0.0000      0.1 690  
  
             Surface retention  1 Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) To Amended(cfs)  Wetted Surface    
1.5000      0.0799      0.0469      0.0000      0.1 690        0.0000  
1.5330      0.0804      0.0495      0.0000      0.1 690        0.0000  
1.5659      0.0810      0.0522      0.0000      0.1 690        0.0000  
1.5989      0.0815      0.0549      0.0000      0.1 690        0.0000  
1.6319      0.0821      0.0576      0.0000      0.1 690        0.0000  
1.6648      0.0826      0.0603      0.0000      0.1 690        0.0000  
1.6978      0.0832      0.0630      0.0000      0.1 690        0.0000  
1.7308      0.0837      0.0658      0.0000      0.1 690        0.0000  
1.7637      0.0843      0.0685      0.0000      0.1 690        0.0000  
1.7967      0.0848      0.0713      0.0000      0.1 690        0.0000  
1.8297      0.0854      0.0741      0.0000      0.1 690        0.0000  



1.8626      0.0859      0.0769      0.0000      0.1 690        0.0000  
1.8956      0.0865      0.0798      0.0000      0.1 690        0.0000  
1.9286      0.0870      0.0826      0.0000      0.1 690        0.0000  
1.9615      0.0876      0.0855      0.0000      0.1 690        0.0000  
1.9945      0.0882      0.0884      0.0000      0.1 690        0.0000  
2.0275      0.0887      0.0913      0.0000      0.1 690        0.0000  
2.0604      0.0893      0.0943      0.0000      0.1 690        0.0000  
2.0934      0.0898      0.0972      0.0000      0.1 690        0.0000  
2.1264      0.0904      0.1002      0.0000      0.1 690        0.0000  
2.1593      0.0910      0.1032      0.0000      0.1 690        0.0000  
2.1923      0.0916      0.1062      0.0000      0.1 690        0.0000  
2.2253      0.0921      0.1092      0.0000      0.1 690        0.0000  
2.2582      0.0927      0.1123      0.0000      0.1 690        0.0000  
2.2912      0.0933      0.1153      0.0000      0.1 690        0.0000  
2.3242      0.0939      0.1184      0.0000      0.1 690        0.0000  
2.3571      0.0945      0.1215      0.0000      0.1 690        0.0000  
2.3901      0.0950      0.1246      0.0000      0.1 690        0.0000  
2.4231      0.0956      0.1278      0.0000      0.1 690        0.0000  
2.4560      0.0962      0.1309      0.0000      0.1 690        0.0000  
2.4890      0.0968      0.1341      0.0000      0.1 690        0.0000  
2.5220      0.0974      0.1373      0.0346      0.1 690        0.0000  
2.5549      0.0980      0.1406      0.1365      0.1 690        0.0000  
2.5879      0.0986      0.1438      0.2754      0.1 690        0.0000  
2.6209      0.0992      0.1471      0.4414      0.1 690        0.0000  
2.6538      0.0998      0.1503      0.6273      0.1 690        0.0000  
2.6868      0.1004      0.1536      0.8261      0.1 690        0.0000  
2.7198      0.1010      0.1569      1.0308      0.1 690        0.0000  
2.7527      0.1016      0.1603      1.2343      0.1 690        0.0000  
2.7857      0.1022      0.1636      1.4294      0.1 690        0.0000  
2.8187      0.1028      0.1670      1.6096      0.1 690        0.0000  
2.8516      0.1034      0.1704      1.7695      0.1 690        0.0000  
2.8846      0.1040      0.1738      1.9054      0.1 690        0.0000  
2.9176      0.1046      0.1773      2.0158      0.1 690        0.0000  
2.9505      0.1052      0.1807      2.1028      0.1 690        0.0000  
2.9835      0.1058      0.1842      2.1721      0.1 690        0.0000  
3.0000      0.1062      0.1860      2.2635      0.1 690        0.0000  
___________________________________________________ ________________ 
 
Name   : Surface retention  1  
 
Element Flows To:      
Outlet 1              Outlet 2           
Bioretention  1         
___________________________________________________ ________________ 
 
 
___________________________________________________ ________________ 
 
                     ANALYSIS RESULTS  
 
                Stream Protection Duration  
 
___________________________________________________________________ 
 
Predeveloped Landuse Totals for POC #1  
Total Pervious Area:1.38  
Total Impervious Area:0  



___________________________________________________________________ 
 
Mitigated Landuse Totals for POC #1  
Total Pervious Area:0.58  
Total Impervious Area:0.8  
___________________________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.026479  
5 year                  0.044397  
10 year                 0.054632  
25 year                 0.065344  
50 year                 0.071837  
100 year                0.07724  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0  
5 year                  0  
10 year                 0  
25 year                 0  
50 year                 0  
100 year                0  
___________________________________________________ ________________ 
 
Stream Protection Duration  
Annual Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1949           0.029          0.000  
1950           0.036          0.000  
1951           0.068          0.000  
1952           0.019          0.000  
1953           0.015          0.000  
1954           0.024          0.000  
1955           0.041          0.000  
1956           0.033          0.000  
1957           0.021          0.000  
1958           0.027          0.000  
1959           0.025          0.000  
1960           0.036          0.000  
1961           0.025          0.000  
1962           0.013          0.000  
1963           0.016          0.000  
1964           0.027          0.000  
1965           0.016          0.000  
1966           0.018          0.000  
1967           0.039          0.000  
1968           0.025          0.000  
1969           0.023          0.000  
1970           0.017          0.000  
1971           0.016          0.000  
1972           0.050          0.000  
1973           0.021          0.000  
1974           0.022          0.000  
1975           0.027          0.000  
1976           0.021          0.000  



1977           0.001          0.000  
1978           0.018          0.000  
1979           0.010          0.000  
1980           0.032          0.000  
1981           0.015          0.000  
1982           0.020          0.000  
1983           0.030          0.000  
1984           0.017          0.000  
1985           0.009          0.000  
1986           0.051          0.000  
1987           0.039          0.000  
1988           0.014          0.000  
1989           0.011          0.000  
1990           0.079          0.000  
1991           0.058          0.000  
1992           0.019          0.000  
1993           0.020          0.000  
1994           0.005          0.000  
1995           0.033          0.000  
1996           0.068          0.000  
1997           0.056          0.000  
1998           0.011          0.000  
1999           0.039          0.000  
2000           0.022          0.000  
2001           0.003          0.000  
2002           0.024          0.000  
2003           0.027          0.000  
2004           0.030          0.091  
2005           0.024          0.000  
2006           0.036          0.000  
2007           0.065          0.000  
2008           0.082          0.022  
2009           0.044          0.000  
___________________________________________________ ________________ 
 
Stream Protection Duration  
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1         0.0822              0.0909  
2         0.0787              0.0219  
3         0.0685              0.0000  
4         0.0678              0.0000  
5         0.0653              0.0000  
6         0.0579              0.0000  
7         0.0564              0.0000  
8         0.0510              0.0000  
9         0.0503              0.0000  
10        0.0440              0.0000  
11        0.0408              0.0000  
12        0.0394              0.0000  
13        0.0393              0.0000  
14        0.0386              0.0000  
15        0.0363              0.0000  
16        0.0360              0.0000  
17        0.0358              0.0000  
18        0.0330              0.0000  
19        0.0328              0.0000  



20        0.0320              0.0000  
21        0.0301              0.0000  
22        0.0297              0.0000  
23        0.0294              0.0000  
24        0.0275              0.0000  
25        0.0274              0.0000  
26        0.0274              0.0000  
27        0.0269              0.0000  
28        0.0251              0.0000  
29        0.0246              0.0000  
30        0.0246              0.0000  
31        0.0244              0.0000  
32        0.0243              0.0000  
33        0.0242              0.0000  
34        0.0227              0.0000  
35        0.0223              0.0000  
36        0.0217              0.0000  
37        0.0214              0.0000  
38        0.0211              0.0000  
39        0.0208              0.0000  
40        0.0201              0.0000  
41        0.0200              0.0000  
42        0.0190              0.0000  
43        0.0185              0.0000  
44        0.0185              0.0000  
45        0.0178              0.0000  
46        0.0170              0.0000  
47        0.0166              0.0000  
48        0.0165              0.0000  
49        0.0160              0.0000  
50        0.0157              0.0000  
51        0.0154              0.0000  
52        0.0153              0.0000  
53        0.0141              0.0000  
54        0.0129              0.0000  
55        0.0114              0.0000  
56        0.0114              0.0000  
57        0.0101              0.0000  
58        0.0095              0.0000  
59        0.0051              0.0000  
60        0.0025              0.0000  
61        0.0009              0.0000  
___________________________________________________ ________________ 
 
Stream Protection Duration  
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(cfs) Predev  Mit Percentage Pass/Fail  
0.0132    17943   13     0      Pass  
0.0138    16324   13     0      Pass  
0.0144    14970   13     0      Pass  
0.0150    13723   12     0      Pass  
0.0156    12639   12     0      Pass  
0.0162    11674   11     0      Pass  



0.0168    10814   11     0      Pass  
0.0174    10012   11     0      Pass  
0.0180    9276    11     0      Pass  
0.0186    8645    11     0      Pass  
0.0192    8068    11     0      Pass  
0.0198    7565    11     0      Pass  
0.0203    7099    11     0      Pass  
0.0209    6667    11     0      Pass  
0.0215    6256    11     0      Pass  
0.0221    5865    8      0      Pass  
0.0227    5497    8      0      Pass  
0.0233    5114    8      0      Pass  
0.0239    4770    8      0      Pass  
0.0245    4487    8      0      Pass  
0.0251    4218    8      0      Pass  
0.0257    3995    8      0      Pass  
0.0263    3747    8      0      Pass  
0.0269    3531    8      0      Pass  
0.0274    3324    8      0      Pass  
0.0280    3142    7      0      Pass  
0.0286    2943    7      0      Pass  
0.0292    2766    7      0      Pass  
0.0298    2607    7      0      Pass  
0.0304    2464    7      0      Pass  
0.0310    2321    7      0      Pass  
0.0316    2171    7      0      Pass  
0.0322    2049    7      0      Pass  
0.0328    1942    7      0      Pass  
0.0334    1836    7      0      Pass  
0.0340    1751    7      0      Pass  
0.0345    1642    7      0      Pass  
0.0351    1525    7      0      Pass  
0.0357    1422    7      0      Pass  
0.0363    1333    7      0      Pass  
0.0369    1267    6      0      Pass  
0.0375    1199    6      0      Pass  
0.0381    1132    6      0      Pass  
0.0387    1068    6      0      Pass  
0.0393    1014    6      0      Pass  
0.0399    964     6      0      Pass  
0.0405    927     6      0      Pass  
0.0411    889     6      0      Pass  
0.0417    853     6      0      Pass  
0.0422    809     6      0      Pass  
0.0428    769     6      0      Pass  
0.0434    730     6      0      Pass  
0.0440    693     6      0      Pass  
0.0446    655     6      0      Pass  
0.0452    632     6      0      Pass  
0.0458    605     6      0      Pass  
0.0464    558     6      1      Pass  
0.0470    530     6      1      Pass  
0.0476    506     6      1      Pass  
0.0482    480     6      1      Pass  
0.0488    446     6      1      Pass  
0.0493    413     6      1      Pass  
0.0499    380     6      1      Pass  



0.0505    341     6      1      Pass  
0.0511    305     6      1      Pass  
0.0517    285     5      1      Pass  
0.0523    268     5      1      Pass  
0.0529    250     5      2      Pass  
0.0535    231     5      2      Pass  
0.0541    216     4      1      Pass  
0.0547    199     4      2      Pass  
0.0553    185     4      2      Pass  
0.0559    167     4      2      Pass  
0.0564    151     4      2      Pass  
0.0570    128     4      3      Pass  
0.0576    117     4      3      Pass  
0.0582    109     4      3      Pass  
0.0588    100     4      4      Pass  
0.0594    91      4      4      Pass  
0.0600    77      4      5      Pass  
0.0606    72      3      4      Pass  
0.0612    65      3      4      Pass  
0.0618    55      3      5      Pass  
0.0624    47      3      6      Pass  
0.0630    45      3      6      Pass  
0.0636    40      3      7      Pass  
0.0641    32      3      9      Pass  
0.0647    27      3      11     Pass  
0.0653    19      3      15     Pass  
0.0659    12      3      25     Pass  
0.0665    10      3      30     Pass  
0.0671    8       3      37     Pass  
0.0677    5       3      60     Pass  
0.0683    4       3      75     Pass  
0.0689    3       3      100    Pass  
0.0695    3       2      66     Pass  
0.0701    3       2      66     Pass  
0.0707    3       2      66     Pass  
0.0712    3       2      66     Pass  
0.0718    3       2      66     Pass  
___________________________________________________ __ 
 
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC #1   
On-line facility volume: 0 acre-feet  
On-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
Off-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   

___________________________________________________ ________________ 
 
 
 LID Report   
 
LID Technique                 Used for    Total Vol umn   Volumn    Infiltration  Cumulative   
Percent     Water Quality  Percent       Comment     
                              Treatment?  Needs          Through   Volumn        Volumn       
Volumn                     Water Quality             
                                          Treatment       Facility  (ac-ft.)       Infiltration 
Infiltrated                Treated                   
                                          (ac-ft)        (ac-ft)                 Credit                                                          
retention  1 POC                   N      124.21                                       N      
99.99                                                                              



Total Volume Infiltrated                  124.21         0.00      0.00                       
99.99       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 is prov ided 'as-is' without warranty of any kind. The enti re 
risk regarding the performance and results of this program is assumed by the user. Clear Creek Solutio ns, 
Inc. disclaims all warranties, either expressed or implied, including but not limited to implied 
warranties of program and accompanying documentatio n. In no event shall Clear Creek Solutions, Inc. 
be liable for any damages whatsoever (including wit hout limitation to damages for loss of business 
profits, loss of business information, business int erruption, and the like) arising out of the use 
of, or inability to use this program even if Clear Creek Solutions, Inc. has been advised of the 
possibility of such damages. 



                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

 

Project Name: sheet flow graded areas  

Site Name: PLFG0002  

Site Address: 2016-1-12 ADC 

City     : Lake Forest Park 

Report Date: 1/12/2016  

Gage     : Seatac  

Data Start : 1948/10/01  

Data End : 2009/09/30  

Precip Scale: 0.83  

Version  : 2015/09/09   

___________________________________________________________________ 

 

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

___________________________________________________________________ 

 

High Flow Threshold for POC 1: 50 year  

___________________________________________________________________ 

 

PREDEVELOPED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

 C, Forest, Mod               1.67  

  

Pervious Total                1.67  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   1.67  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

MITIGATED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  

 

Pervious Land Use           acre    

SHEET FLOW FOR REMAINING DEVELOPED AREA

PROJECT REPORT #3 OF 3



 C, Lawn, Steep               .29  

  

Pervious Total                0.29  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   0.29  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

___________________________________________________________________ 

 

                     ANALYSIS RESULTS  

 

                Stream Protection Duration  

 

___________________________________________________________________ 

 

Predeveloped Landuse Totals for POC #1  

Total Pervious Area:1.67  

Total Impervious Area:0  

___________________________________________________________________ 

 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:0.29  

Total Impervious Area:0  

___________________________________________________________________ 

 

Flow Frequency Return Periods for Predeveloped.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.032043  

5 year                  0.053727  

10 year                 0.066112  

25 year                 0.079076  

50 year                 0.086933  

100 year                0.093472  

 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.019929  

5 year                  0.035102  

10 year                 0.047487  

25 year                 0.06586  

50 year                 0.081569  

100 year                0.099052  

___________________________________________________________________ 

 

Stream Protection Duration  



Annual Peaks for Predeveloped and Mitigated.  POC #1  

Year         Predeveloped    Mitigated   

1949           0.036          0.041  

1950           0.044          0.042  

1951           0.082          0.024  

1952           0.023          0.011  

1953           0.019          0.008  

1954           0.030          0.014  

1955           0.049          0.019  

1956           0.040          0.024  

1957           0.025          0.023  

1958           0.033          0.015  

1959           0.030          0.012  

1960           0.044          0.026  

1961           0.030          0.015  

1962           0.016          0.008  

1963           0.019          0.016  

1964           0.033          0.020  

1965           0.019          0.023  

1966           0.022          0.011  

1967           0.047          0.044  

1968           0.030          0.020  

1969           0.028          0.021  

1970           0.020          0.017  

1971           0.020          0.021  

1972           0.061          0.037  

1973           0.026          0.010  

1974           0.027          0.023  

1975           0.033          0.027  

1976           0.026          0.018  

1977           0.001          0.009  

1978           0.022          0.016  

1979           0.012          0.007  

1980           0.039          0.057  

1981           0.019          0.015  

1982           0.024          0.038  

1983           0.036          0.022  

1984           0.021          0.010  

1985           0.011          0.012  

1986           0.062          0.025  

1987           0.048          0.023  

1988           0.017          0.009  

1989           0.014          0.006  

1990           0.095          0.091  

1991           0.070          0.052  

1992           0.022          0.017  

1993           0.024          0.011  

1994           0.006          0.006  

1995           0.040          0.014  

1996           0.083          0.046  

1997           0.068          0.028  

1998           0.014          0.019  

1999           0.048          0.068  

2000           0.026          0.017  

2001           0.003          0.004  

2002           0.029          0.029  

2003           0.033          0.036  



2004           0.036          0.038  

2005           0.029          0.021  

2006           0.043          0.020  

2007           0.079          0.083  

2008           0.100          0.062  

2009           0.053          0.030  

___________________________________________________________________ 

 

Stream Protection Duration  

Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  

Rank     Predeveloped        Mitigated   

1         0.0995              0.0907  

2         0.0952              0.0834  

3         0.0829              0.0676  

4         0.0820              0.0620  

5         0.0790              0.0575  

6         0.0700              0.0520  

7         0.0682              0.0458  

8         0.0617              0.0437  

9         0.0609              0.0422  

10        0.0532              0.0406  

11        0.0493              0.0378  

12        0.0477              0.0376  

13        0.0475              0.0373  

14        0.0467              0.0359  

15        0.0439              0.0297  

16        0.0436              0.0287  

17        0.0433              0.0277  

18        0.0400              0.0270  

19        0.0397              0.0263  

20        0.0387              0.0245  

21        0.0364              0.0244  

22        0.0359              0.0241  

23        0.0356              0.0233  

24        0.0333              0.0232  

25        0.0332              0.0227  

26        0.0332              0.0225  

27        0.0326              0.0216  

28        0.0304              0.0214  

29        0.0298              0.0210  

30        0.0298              0.0206  

31        0.0296              0.0203  

32        0.0294              0.0203  

33        0.0293              0.0202  

34        0.0275              0.0188  

35        0.0270              0.0186  

36        0.0263              0.0184  

37        0.0259              0.0170  

38        0.0255              0.0169  

39        0.0252              0.0168  

40        0.0244              0.0159  

41        0.0242              0.0158  

42        0.0229              0.0150  

43        0.0224              0.0147  

44        0.0224              0.0146  

45        0.0216              0.0144  

46        0.0206              0.0139  



47        0.0201              0.0117  

48        0.0200              0.0115  

49        0.0194              0.0114  

50        0.0190              0.0111  

51        0.0187              0.0109  

52        0.0186              0.0104  

53        0.0171              0.0103  

54        0.0157              0.0095  

55        0.0138              0.0085  

56        0.0138              0.0078  

57        0.0122              0.0076  

58        0.0115              0.0069  

59        0.0062              0.0063  

60        0.0031              0.0056  

61        0.0011              0.0044  

___________________________________________________________________ 

 

Stream Protection Duration  

POC #1  

The Facility PASSED  

  

The Facility PASSED.  

  

Flow(cfs) Predev  Mit Percentage Pass/Fail  

0.0160    17913   1192   6      Pass  

0.0167    16337   1029   6      Pass  

0.0175    14970   875    5      Pass  

0.0182    13710   748    5      Pass  

0.0189    12639   615    4      Pass  

0.0196    11665   515    4      Pass  

0.0203    10825   421    3      Pass  

0.0210    10016   336    3      Pass  

0.0218    9272    285    3      Pass  

0.0225    8645    232    2      Pass  

0.0232    8064    199    2      Pass  

0.0239    7565    170    2      Pass  

0.0246    7105    150    2      Pass  

0.0253    6667    136    2      Pass  

0.0260    6256    122    1      Pass  

0.0268    5863    110    1      Pass  

0.0275    5491    94     1      Pass  

0.0282    5118    75     1      Pass  

0.0289    4770    60     1      Pass  

0.0296    4485    52     1      Pass  

0.0303    4216    47     1      Pass  

0.0311    3993    45     1      Pass  

0.0318    3749    42     1      Pass  

0.0325    3531    41     1      Pass  

0.0332    3322    41     1      Pass  

0.0339    3142    40     1      Pass  

0.0346    2941    40     1      Pass  

0.0354    2766    39     1      Pass  

0.0361    2607    35     1      Pass  

0.0368    2464    32     1      Pass  

0.0375    2323    31     1      Pass  

0.0382    2171    29     1      Pass  

0.0389    2050    27     1      Pass  



0.0397    1944    27     1      Pass  

0.0404    1836    23     1      Pass  

0.0411    1750    22     1      Pass  

0.0418    1642    20     1      Pass  

0.0425    1524    16     1      Pass  

0.0432    1422    16     1      Pass  

0.0440    1333    14     1      Pass  

0.0447    1267    13     1      Pass  

0.0454    1199    13     1      Pass  

0.0461    1131    12     1      Pass  

0.0468    1068    12     1      Pass  

0.0475    1014    12     1      Pass  

0.0483    964     12     1      Pass  

0.0490    927     12     1      Pass  

0.0497    889     12     1      Pass  

0.0504    853     11     1      Pass  

0.0511    809     11     1      Pass  

0.0518    769     10     1      Pass  

0.0526    730     9      1      Pass  

0.0533    693     8      1      Pass  

0.0540    655     7      1      Pass  

0.0547    632     7      1      Pass  

0.0554    606     7      1      Pass  

0.0561    558     7      1      Pass  

0.0568    530     7      1      Pass  

0.0576    506     6      1      Pass  

0.0583    480     6      1      Pass  

0.0590    446     6      1      Pass  

0.0597    409     6      1      Pass  

0.0604    379     6      1      Pass  

0.0611    341     6      1      Pass  

0.0619    305     6      1      Pass  

0.0626    285     5      1      Pass  

0.0633    268     5      1      Pass  

0.0640    250     5      2      Pass  

0.0647    231     4      1      Pass  

0.0654    216     4      1      Pass  

0.0662    199     4      2      Pass  

0.0669    185     4      2      Pass  

0.0676    167     3      1      Pass  

0.0683    151     3      1      Pass  

0.0690    128     3      2      Pass  

0.0697    117     2      1      Pass  

0.0705    109     2      1      Pass  

0.0712    100     2      2      Pass  

0.0719    91      2      2      Pass  

0.0726    77      2      2      Pass  

0.0733    72      2      2      Pass  

0.0740    65      2      3      Pass  

0.0748    55      2      3      Pass  

0.0755    47      2      4      Pass  

0.0762    45      2      4      Pass  

0.0769    40      2      5      Pass  

0.0776    32      2      6      Pass  

0.0783    27      2      7      Pass  

0.0791    19      2      10     Pass  

0.0798    12      2      16     Pass  



0.0805    10      2      20     Pass  

0.0812    8       2      25     Pass  

0.0819    5       2      40     Pass  

0.0826    4       2      50     Pass  

0.0834    3       2      66     Pass  

0.0841    3       1      33     Pass  

0.0848    3       1      33     Pass  

0.0855    3       1      33     Pass  

0.0862    3       1      33     Pass  

0.0869    3       1      33     Pass  

_____________________________________________________ 

 
___________________________________________________________________ 

 

Water Quality BMP Flow and Volume for POC #1   

On-line facility volume: 0 acre-feet  

On-line facility target flow: 0 cfs.   

Adjusted for 15 min: 0 cfs.   

Off-line facility target flow: 0 cfs.   

Adjusted for 15 min: 0 cfs.   

___________________________________________________________________ 

 

 
 LID Report   

 

LID Technique                 Used for    Total Volumn   Volumn    Infiltration  Cumulative   

Percent     Water Quality  Percent       Comment     

                              Treatment?  Needs          Through   Volumn        Volumn       

Volumn                     Water Quality             

                                          Treatment      Facility  (ac-ft.)       Infiltration 

Infiltrated                Treated                   

                                          (ac-ft)        (ac-ft)                 Credit                                                            

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

 

 

 

 

 

 

 

 

 

 

___________________________________________________________________ 

 

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. 2005-2016; All Rights Reserved. 
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C.2.4  BASIC DISPERSION  
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C.2.4.5 USE OF SHEET FLOW FOR BASIC DISPERSION 

Sheet flow, as a dispersion device, is the grading of a developed surface (either a strip of impervious 

surface or a width of non-native pervious surface) as needed to avoid the concentration of runoff before 

and after discharge from the surface.  Two types of sheet flow, one for impervious surface and one for 

pervious surface, are detailed in this section. 

Uses: Flat or moderately sloping surfaces (<15% slope) such as driveways, sport courts, patios, roofs 

without gutters, lawns, pastures, etc.; or any situation where concentration of flows can be 

avoided. 

Design Specifications for Impervious Surface Sheet Flow (Basic Dispersion) 

Figure C.2.4.D (p. C-55) illustrates a typical use of sheet flow dispersion for impervious surface in 

accordance with the following specifications: 

1. The strip of impervious surface may be either roof (with no gutter) or pavement.  The edge of the 

target impervious strip and the ground adjacent to or immediately below the edge must be either level 

or sloped such that the direction of sheet flow is perpendicular to the edge or no more than 45 degrees 

from perpendicular. 

2. A 2-foot-wide, 4-to-6 inch-deep, strip of crushed rock or the extended base course of a road or 

driveway must be provided at or below the edge of the impervious strip to facilitate dispersal of 

runoff.  This requirement may be waived for use of reverse slope sidewalks17 and other impervious 

strips that are 10-feet wide or less. 

3. A "vegetated flowpath segment" of at least 10 feet in length must be available along the flowpath that 

runoff would follow upon discharge from the strip of crushed rock. 

4. No more than a 20-foot-wide strip of impervious surface may be sheet flowed in this manner unless 

the length of vegetated flowpath segment is increased 10 feet for each additional 20 feet of impervious 

surface width or fraction thereof. 

5. For purposes of maintaining adequate separation of flows discharged from adjacent dispersion 

devices, the outer edge of the vegetated flowpath segment for the strip of impervious surface must not 

overlap with other flowpath segments, except those associated with sheet flow from a non-native 

pervious surface. 

Design Specifications for Pervious Surface Sheet Flow (Basic Dispersion) 

The runoff from any new pervious surface is considered dispersed by sheet flow if the runoff is not 

concentrated by a manmade or natural conveyance system (e.g., pipe, yard drain, drain tile, ditch, swale, 

etc.) within 25 feet of leaving the new pervious surface area or prior to leaving the site or entering a 

critical area buffer on the site. 

C.2.4.6 MAINTENANCE INSTRUCTIONS FOR BASIC DISPERSION 

If the basic dispersion flow control BMP is proposed for a project, the following maintenance and 

operation instructions must be recorded as an attachment to the required declaration of covenant and 

grant of easement per Requirement 3 of Section C.1.3.3 (p. C-18).  The intent of these instructions is to 

explain to future property owners, the purpose of the BMP and how it must be maintained and operated.  

These instructions are intended to be a minimum; DDES may require additional instructions based on site-

specific conditions.  Also, as the County gains more experience with the maintenance and operation of 

these BMPs, future updates to the instructions will be posted on King County's Surface Water Design 

Manual website. 
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 Reverse slope sidewalk is one that slopes away from rather than onto the roadway it abuts as required by County road 

standards.  If this technique is proposed within County right-of-way, a Road Variance will be required for its use.  
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���� TEXT OF INSTRUCTIONS FOR BASIC DISPERSION 

Your property contains a stormwater management flow control BMP (best management practice) called 

"basic dispersion," which was installed to mitigate the stormwater quantity and quality impacts of some or 

all of the impervious surfaces or non-native pervious surfaces on your property.  Basic dispersion is a 

strategy for utilizing any available capacity of onsite vegetated areas to retain, absorb, and filter the runoff 

from developed surfaces.  This flow control BMP has two primary components that must be maintained: (1) 

the devices that disperse runoff from the developed surfaces and (2) the vegetated area over which runoff 

is dispersed. 

Dispersion Devices 

The dispersion devices used on your property include the following as indicated on the flow control BMP 

site plan: � splash blocks, � rock pads, � gravel filled trenches, � sheet flow.  The size, placement, 

composition, and downstream flowpaths of these devices as depicted by the flow control BMP site plan 

and design details must be maintained and may not be changed without written approval either from the 

King County Water and Land Resources Division or through a future development permit from King 

County. 

Dispersion devices must be inspected annually and after major storm events to identify and repair any 

physical defects.  When native soil is exposed or erosion channels are present, the sources of the erosion 

or concentrated flow need to be identified and mitigated.  Concentrated flow can be mitigated by leveling 

the edge of the pervious area and/or realigning or replenishing the rocks in the dispersion device, such as 

in rock pads and gravel filled trenches. 

Vegetated Flowpaths 

The vegetated area over which runoff is dispersed must be maintained in good condition free of bare spots 

and obstructions that would concentrate flows. 

 

FIGURE C.2.4.A  TYPICAL SPLASHBLOCK FOR BASIC DISPERSION 
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C.2.5.3 MAINTENANCE INSTRUCTIONS FOR A RAIN GARDEN 

If the rain garden flow control BMP is proposed for a project, the following maintenance and operation 

instructions must be recorded as an attachment to the required declaration of covenant and grant of 

easement per Requirement 3 of Section C.1.3.3 (p. C-18).  The intent of these instructions is to explain to 

future property owners, the purpose of the BMP and how it must be maintained and operated.  These 

instructions are intended to be a minimum; DDES may require additional instructions based on site-

specific conditions.  Also, as the County gains more experience with the maintenance and operation of 

these BMPs, future updates to the instructions will be posted on King County's Surface Water Design 

Manual website. 

���� TEXT OF INSTRUCTIONS 

Your property contains a stormwater management flow control BMP (best management practice) called a 

"rain garden," which was installed to mitigate the stormwater quantity and quality impacts of some or all of 

the impervious or non-native pervious surfaces on your property.  Rain gardens, also known as 

"bioretention," are vegetated closed depressions or ponds that retain and filter stormwater from an area of 

impervious surface or non-native pervious surface.  The soil in the rain garden has been enhanced to 

encourage and support vigorous plant growth that serves to filter the water and sustain infiltration capacity.  

Depending on soil conditions, rain gardens may have water in them throughout the wet season and may 

overflow during major storm events. 

The size, placement, and design of the rain garden as depicted by the flow control BMP site plan and 

design details must be maintained and may not be changed without written approval either from the King 

County Water and Land Resources Division or through a future development permit from King County.  

Plant materials may be changed to suit tastes, but chemical fertilizers and pesticides must not be used.  

Mulch may be added and additional compost should be worked into the soil over time. 

Rain gardens must be inspected annually for physical defects.  After major storm events, the system 

should be checked to see that the overflow system is working properly.  If erosion channels or bare spots 

are evident, they should be stabilized with soil, plant material, mulch, or landscape rock.  A supplemental 

watering program may be needed the first year to ensure the long-term survival of the rain garden's 

vegetation.  Vegetation should be maintained as follows: 1) replace all dead vegetation as soon as 

possible; 2) remove fallen leaves and debris as needed; 3) remove all noxious vegetation when 

discovered; 4) manually weed without herbicides or pesticides; 5) during drought conditions, use mulch to 

prevent excess solar damage and water loss. 

 














