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MR 1 - STORMWATER SITE PLAN 

Project Overview 
The property is located at 6221 83rd Pl SE in the City of Mercer Island, Washington.  The 
property is currently developed with a single-family residence. The project proposes to 
demolish the existing SFR to construct a new SFR with an attached garage, along with 
associated utilities and access driveway.  

Site Information 
Address:  6221 83rd Pl SE; City of Mercer Island, WA 

Size:  10,285 sq ft  

City, County, State:  Mercer Island, King County, Washington 

Governing Agency:  City of Mercer Island  

Design Criteria:  2014 Washington State Department of Ecology Stormwater Manual 

 

 
Figure 1 – Vicinity Map / Site Location (Not-to-Scale) 

Project 
Location 
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Drainage Basin 
The property is located within the Mercer Island drainage basin. The entire property 
drains to one basin with a contributing area of approximately 0.25 acres. The general 
topography of the site slopes from west to east. Elevations on the site vary from a high 
point of 318 feet at the western property line to 308 feet near the eastern property line. 
 

 
Figure 2 – Drainage Basin Map (Not-to-Scale) 

Soils Information 
The Soils Conservation Service (SCS) mapped the soils information in the project as 
predominately AmB, Arents, Alderwood. This type of soil is moderately well drained. 
The SCS Hydrologic Soil Group is “C”. Refer to Appendix A for additional soil 
information. 
 

Project 
Location 
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Figure 3 – Soils Map (Not-to-Scale) 

Existing Conditions Summary  
The site is currently developed with one single-family residence, associated garage, 
driveway, and landscaping. Vegetation consists of lawn and landscaping with evergreen 
and deciduous trees.  The majority of the Site’s runoff drains westerly and discharges to 
82nd Ave SE, creating one Natural Discharge Area (NDA). Existing impervious surface 
coverage is detailed in Table 1.  
 

Table 1: Existing Condition Surfaces (SF) 
SFR 3,070 
Patio 370 

Driveway 507 
Walkway 120 

Total 4,067 
 
More than 35% of the existing site is covered with impervious surface and therefore the 
threshold determination for this project is a “Re-Development.” 

Proposed Conditions Summary 
The project proposes to demolish the existing SFR to construct a new SFR with an 
attached garage, along with associated utilities and access driveway. Table 2 below 
outlines the projected build-out new impervious surface.  
 

Table 2: Proposed Build-out Impervious Surfaces (SF) 
SFR 2,693 

Walkway & Patio 462 
Driveway 1,282 

Total New Impervious Surface 4,437 
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Design Standards 
The 2014 Stormwater Management Manual for Western Washington sets forth the 
drainage requirements for this project.  More than 35% of the existing site is covered 
with impervious surface; therefore, the threshold for Redevelopment project applies to 
this property.  
 
Based on the flowchart of Figure 1-2.4.2 “Flow Chart for Determining Requirements for 
Redevelopment,” Minimum Requirements #1 - #5 apply to new impervious surface and 
converted pervious surface.  
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Offsite Analysis and Mitigation  
Surface water runoff from impervious surfaces will be collected and pumped to the city 
storm drain system located on 83rd Place SE.   

Upstream Analysis 
The upstream properties are developed with single-family residences.  The majority of 
the upstream runoff is collected and conveyed in the storm drain system located along 
83rd Place SE. Furthermore, the subject property is located on a high point relative to the 
adjacent properties; therefore, no offsite runoff enters the subject property.  
 

 
Figure 4 – Upstream Area Map (Not-to-Scale) 

Downstream analysis  
A Level 1 downstream analysis was performed on May 26, 2022. The weather was 
overcast with some light misty rain, temperatures in the high-50° F. Stormwater currently 
sheet flows east towards 82nd Ave SE where it enters the public storm system along 82nd 
Ave SE. Stormwater then flows east in a 12” concrete pipe for approximately 175 feet 
through private properties before turning south and continuing in the 12” concrete pipes 
for approximate 200 feet within private properties. It then travels east in a 12” concrete 
pipe for approximately 325 feet before discharging to an open ditch. The stormwater 
then travels north in the open ditch for approximately 200 feet before entering a 30” 
concrete culver under West Mercer Way. Stormwater then discharges to an open 

Project site 

Flow Direction 
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waterway and travels beyond a ¼ mile from the project site, discharging to Lake 
Washington. Refer to Figure 5 for the Downstream Study Area Map.   
 

   
Figure 5 – Downstream Study Area (Not-to-Scale) 

 
No existing or potential flooding, capacity, or erosion problems were observed during 
the site visit requiring mitigation. Based on this field inspection there are no apparent 
erosion or capacity problems within the downstream of this project to the point of 
discharge into Lake Washington. 

MR 2 - SWPPP NARRATIVE 
The Project will comply with the thirteen SWPPP elements during construction. An 
erosion control plan has been included in Appendix B.  

Construction Sequence and Procedure 
Prior to the start of any grading activity upon the site, all erosion control measures, 
including installation of a stabilized construction entrance, shall be installed in 
accordance with the construction documents. 
 
The best construction practice will be employed to properly clear and grade the site and 
to schedule construction activities.  The planned construction sequence for the 
construction of the site is as follows: 

1. Flag or fence clearing limits. 
2. Install catch basin protection if required. 
3. Grade and install construction entrance(s). 

Project 
Location 

Flow direction 

Point of 
Discharge 
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4. Install perimeter protection (silt fence, brush barrier, etc.). 
5. Maintain erosion control measures in accordance with City of Mercer Island 

standards and manufacturer’s recommendations. 
6. Relocate erosion control measures or install new measures so that as site 

conditions change the erosion and sediment control is always in accordance with 
the City of Mercer Island Erosion and Sediment Control Standards. 

7. Cover all areas that will be unworked for more than seven days during the dry 
season or two days during the wet season with straw, wood fiber mulch, compost, 
plastic sheeting or equivalent. 

8. Stabilize all areas that reach final grade within seven days. 
9. Seed or sod any areas to remain unworked for more than 30 days. 
10. Upon completion of the project, all disturbed areas must be stabilized and BMPs 

removed if appropriate. 

Trapping Sediment 
Structural control measures will be used to reduce erosion and retain sediment on the 
site.  The control measures will be selected to fit site and seasonal conditions. 
 
The following items will be used to control erosion and sedimentation processes: 

• Temporary gravel construction entrance 
• Filter fabric fences (silt fences) 
• Ground cover measures such as straw cover and/or hydroseeding 
• Inlet protection 

 
Vehicle tracking of mud off-site shall be avoided.  Installation of a gravel construction 
entrance will be installed at a location to enter the site.  The entrances are a minimum 
requirement and may be supplemented if tracking of mud onto public streets becomes 
excessive. 

MR 3 - WATER POLLUTION SOURCE CONTROL 
This project is a residential development. All known, available, and reasonable source 
control BMPs will be applied to this Project. 
 
The following pollutants are anticipated to be present on-site: 

• Petroleum products 
• Excavation waste 
• Concrete and grout 
• Solid & Sanitary waste 

 
All pollutants, including waste materials and demolition debris, that occur onsite shall 
be handled and disposed of in a manner that does not cause contamination of 
stormwater.  Good housekeeping and preventative measures will be taken to ensure that 
the site will be kept clean, well-organized, and free of debris.  If required, BMPs to be 
implemented to control specific sources of pollutants are discussed below.  
 
Vehicles, construction equipment, and/or petroleum product storage/dispensing:  
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• All vehicles, equipment, and petroleum product storage/dispensing areas will be 
inspected regularly to detect any leaks or spills, and to identify maintenance needs 
to prevent leaks or spills. 

• On-site fueling tanks and petroleum product storage containers shall include 
secondary containment. 

• Spill prevention measures, such as drip pans, will be used when conducting 
maintenance and repair of vehicles or equipment. 

• In order to perform emergency repairs on site, temporary plastic will be placed 
beneath and, if raining, over the vehicle. 

• Contaminated surfaces shall be cleaned immediately following any discharge or 
spill incident. 

 
Chemical storage:  

• Any chemicals stored in the construction areas will conform to the appropriate 
source control BMPs listed in the Ecology stormwater manual.  All chemicals shall 
have cover, containment, and protection provided on site. 

 
Demolition: 

• Dust released from demolished sidewalks, buildings, or structures will be 
controlled using Dust Control measures. 

• Storm drain inlets vulnerable to stormwater discharge carrying dust, soil, or 
debris will be protected using Storm Drain Inlet Protection. 

• Process water and slurry resulting from saw cutting and surfacing operations will 
be prevented from entering the waters of the State by implementing Saw cutting 
and Surfacing Pollution Prevention measures. 
 

Concrete and grout: 
• Process water and slurry resulting from concrete work will be prevented from 

entering the waters of the State by implementing Concrete Handling measures.  
 

Sanitary wastewater: 
• Portable sanitation facilities will be firmly secured, regularly maintained, and 

emptied when necessary. 
 

Solid Waste: 
• Solid waste will be stored in secure, clearly marked containers. 

MR 4 - PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND 

OUTFALLS, AND PROVISIONS OF OFF-SITE MITIGATION 
The natural drainage patterns will be maintained for this Project. Surface runoff will 
discharge within the same NDA, discharging into Lake Washington. 

MR 5 - ON-SITE STORMWATER MANAGEMENT 
The project utilizes Better Site Design by generally matching existing grades where 
feasible.  Existing trees and other vegetation around the site perimeter will be preserved 
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where possible to help minimize disturbance to the hydrologic cycle. Native soils in all 
disturbed pervious areas will be amended with compost. 

BMP Feasibility and Applicability Discussion for Roof Stormwater Runoff 
1. Dispersion/Infiltration

o Full dispersion of runoff from impervious surfaces is not feasible due to
insufficient area on the site for dispersion flow paths. The minimum 100
feet vegetative flow path cannot be achieved.

o Concentrated flow dispersion is not feasible because the minimum 25 feet
vegetative flow path cannot be achieved.

o Full and limited infiltration is not feasible. Per the City of Mercer Island
GIS maps, the site is mapped as infeasible for infiltration.

2. Bioretention and Rain Garden BMPs are not feasible because the site is mapped
as infeasible for infiltration, as discussed above.

3. Concentrated Downspout Dispersion Systems are infeasible because a vegetative
flow path of 25 ft cannot be provided to accommodate for gravity flow away from
the proposed building.

4. Perforated stub-out connection to the City system to mitigate onsite stormwater
from the development is not feasible because the site is mapped as infeasible for
infiltration, as discussed above.

BMP Feasibility and Applicability Discussion for Driveway Surface 
1. Full dispersion of runoff from impervious hard surfaces is not feasible due to

insufficient area on the site for dispersion flow paths. The minimum 100 feet of
native vegetative flow path cannot be achieved.

2. Concentrated flow dispersion is not feasible because the minimum 25 feet
vegetative flow path cannot be achieved.

3. Permeable Pavement is not feasible for this site because the site is mapped as
infeasible for infiltration, as discussed above.

Stormwater from the site will be collected and pumped to a detention pipe before 
discharging to 83rd Place SE. Based on the standard detention pipe, the project 
proposes a 48” diameter x 60' detention pipe to mitigate onsite stormwater runoff. 

Lawn and Landscape Area Soil Management Plan 
Within the limits of site disturbance, duff and topsoil will be retained in an undisturbed 
state and stockpiled for later use to stabilize and amend soils throughout the Site. 
Postconstruction soil amendment will meet the requirements of BMP T5.13 Post-
Construction Soil Quality and Depth. 
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Map Unit Legend

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

AmB Arents, Alderwood material, 0 
to 6 percent slopes

1.2 100.0%

Totals for Area of Interest 1.2 100.0%
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King County Area, Washington

AmB—Arents, Alderwood material, 0 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1hmsp
Elevation: 160 to 590 feet
Mean annual precipitation: 35 to 60 inches
Mean annual air temperature: 50 degrees F
Frost-free period: 150 to 200 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Arents, alderwood material, and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Arents, Alderwood Material

Setting
Landform: Till plains
Parent material: Basal till

Typical profile
H1 - 0 to 26 inches: gravelly sandy loam
H2 - 26 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 16 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B/D
Hydric soil rating: No

Data Source Information

Soil Survey Area: King County Area, Washington
Survey Area Data: Version 17, Aug 23, 2021

Map Unit Description: Arents, Alderwood material, 0 to 6 percent slopes---King County Area, 
Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/30/2022
Page 1 of 1
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I. PROJECT OVERVIEW 
 
This report provides the drainage pump system design calculation for the redevelopment 
of a single-family residence building.  The detention system is too deep for gravity 
discharge to the roadway drainage system and hence a pump is needed.  The pump system 
is designed to discharge the maximum allowable flow rate from the detention system 
including the 100-year storm frequency. 
 

A. Pump Design Requirements: 
Per city requirements: 

 
a. The pump system shall have dual, alternating pumps with emergency on-site, 

back-up power supply and an external alarm system for system failure and high 
water level indicator.  

 
b. Provide a detail section for the pump system and the structure with all dimensions 

and invert elevations shown. 
 

c. Pumped flows shall not exceed the allowable discharge rates set forth herein. 
Each pump shall be capable of discharging the design flow rate for the 100-year, 
24-hour design storm. Provide detail calculations for the pump system including 
pump curve. 

 
d. If a stormwater detention system is not required the pump system shall have a 

storage facility (pond, tank, or vault) sized to hold 25 percent of the total volume 
of runoff for the developed tributary drainage area for the 2-year, 24-hour design 
storm. 

 
e. The pump system shall discharge to an elevation higher than the downstream 

design water surface elevation to prevent backwater/backflow conditions. Provide 
such design. 
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FIGURE 1: PROPOSED SITE DEVELOPEMENT MAP (NTS)  
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II. PUMP DESIGN DESIGN 
 
The calculated peak runoffs using the SBUH methodology are as follow: 
 
Drainage area= 4437 S.F. (0.10186 acs) 
Using proposed condition for the allowable discharges per the detention standards as follow: 

• 2-yr/24hr – 0.0289 cfs (15 gpm) (Using 6-mo storm) 
• 25-yr/24hr – 0.0870 cfs (41 gpm) 
• 100-yr/24hr – 0.0998 cfs (46.8 gpm) 
 
Required minimum pump design working depth = 2.71 feet (254.5 gallons) 
The 4-ft diameter pump well with 3’ sump provide 281.99 gallons of volume > 254.5 gallons. 
O.k. 
 

A. SUMMARY OF INPUT DATA: 

Drainage area = 1005 SF 
TIME OF CONCENTRATION CALCULATIONS    
      
24 hr. ISOPLUVIALS:     
      

P2= 2.00 in/day    
P10= 3.00 in/day    

P100= 4.00 in/day    
      

sheet flow:  Tt = {(.42)(Ns*L)^0.8}/{(P2)^0.5*(So)^0.4} 

conc. flow:  
Tt = 
L/(60*Ks*(So)^0.5)   

      
TIME OF CONCENTRATION CALCULATIONS    
Existing Status             

Segment   Length Ns Ks Slp%(ave) Tt(min) 
Tc Used 
(min.) 

Impervious   49  0.011    8.3  0.5  5  
                

Pervious Sheet Flow 133  0.15    5  10.8  10.8 
    .           
                

Proposed               
                

Impervious Sheet Flow 36  0.011    8.3  0.4    
  Channel 122  0.011    2  1.8  5  
                

Pervious NA          
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B. DEVELOPED PEAK FLOW CALCULATION: 
 
Project Precips 
[2 yr] 2.00 in 
[5 yr] 2.80 in 
[10 yr] 3.00 in 
[25 yr] 3.50 in 
[100 yr] 4.00 in 
[6-mo] 1.28 in 
 
PRE1 Event Summary: 
BasinID Peak Q Peak T Peak Vol Area Method Raintype Event 
------- (cfs) (hrs) (ac-ft) ac /Loss   
PRE1 0.0550 8.00 0.0205 0.19 SBUH/SCS TYPE1A 2 yr 
PRE1 0.0948 8.00 0.0346 0.19 SBUH/SCS TYPE1A 10 yr 
PRE1 0.1155 8.00 0.0419 0.19 SBUH/SCS TYPE1A 25 yr 
PRE1 0.1364 8.00 0.0493 0.19 SBUH/SCS TYPE1A 100 yr 
PRE1 0.0288 7.83 0.0111 0.19 SBUH/SCS TYPE1A 6-mo 
 
Drainage Area: PRE1 
Hyd Method: SBUH Hyd  Loss Method: SCS CN Number 
Peak Factor: 484.00  SCS Abs: 0.20 
Storm Dur: 24.00 hrs  Intv: 10.00 min 
 Area  CN TC 
Pervious 0.0937 ac  86.00 0.18 hrs 
Impervious 0.0937 ac  98.00 0.01 hrs 
Total 0.1874 ac 
Supporting Data: 
Pervious CN Data: 
Lawn 86.00  0.0937 ac  
Impervious CN Data: 
Roof and driveway 98.00  0.0937 ac  
Pervious TC Data: 
Flow type: Description: Length: Slope: Coeff: Travel Time 
Sheet Lawn 133.00 ft 5.00% 0.1500 10.79 min 
Impervious TC Data: 
Flow type: Description: Length: Slope: Coeff: Travel Time 
Sheet Roof 49.00 ft 8.30% 0.0110 0.49 min 
 
Dev1 Event Summary: 
BasinID Peak Q Peak T Peak Vol Area Method Raintype Event 
------- (cfs) (hrs) (ac-ft) ac /Loss   
Dev1 0.0480 7.83 0.0151 0.10 SBUH/SCS TYPE1A 2 yr 
Dev1 0.0740 7.83 0.0235 0.10 SBUH/SCS TYPE1A 10 yr 
Dev1 0.0870 7.83 0.0277 0.10 SBUH/SCS TYPE1A 25 yr 
Dev1 0.0998 7.83 0.0319 0.10 SBUH/SCS TYPE1A 100 yr 
Dev1 0.0289 7.83 0.0090 0.10 SBUH/SCS TYPE1A 6-mo 
 
Drainage Area: Dev1 
Hyd Method: SBUH Hyd  Loss Method: SCS CN Number 
Peak Factor: 484.00  SCS Abs: 0.20 
Storm Dur: 24.00 hrs  Intv: 10.00 min 
 Area  CN TC 
Pervious 0.0000 ac  86.00 0.00 hrs 
Impervious 0.1018 ac  98.00 0.04 hrs 



6221 83rd Ave SE-SFR  2231 

  G:\2231/2231TIR.doc\Page 9 

Total 0.1018 ac 
Supporting Data: 
Impervious CN Data: 
Driveway+Roof 98.00  0.1018 ac  
Impervious TC Data: 
Flow type: Description: Length: Slope: Coeff: Travel Time 
Sheet Roof 36.00 ft 8.30% 0.0110 0.38 min 
Sheet Channel 122.00 ft 2.00% 0.0110 1.80 min 
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C. STORM DUPLEX PUMP DESIGN: 
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D. PUMP CURVE: 

Use Goulds Pump WE Series, Model WE0511 HH (1/2 HP) or equal. 
See Plan for pump details. 
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