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Proposed Impervious Area:
Roof 2,493                  sf
Entry Driveway 826                      sf
Entry Walkway 166                      sf

Total New Impervious: 3,485                  sf

A) PROJECT DESCRIPTION 
 

The proposed improvements consist of the construction of a new rectory (house) on the 
southeast corner of the Episcopal Church property.  See aerial photo (Figure 1) below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 - Project Location 
 
Project Address: 

 
4207 West Mercer Way 
Mercer Island, WA  98040 

 
Area of New Impervious Surfacing 
 
The following table summarizes the area of the new impervious surfacing for the project. 
The areas are shown on the construction drawings (Appendix B). 
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B) EXISTING DRAINAGE AND SOILS 
 
The site drains southwest to an existing swale in the ravine below the house which 
ultimately drains to Lake Washington.  Based on the USGS Soils map, the site is 
predominantly underlain by Kitsap silt loam (KpD) soils (see map below) which is a Type 
D soil.  A small portion at the north end of the site is mapped as KpB which is the same 
material as KpD, but it characterized by flatter slopes.  The flatter areas at the north end of 
the site appear to have been created by grading for the roadway and building pad, so the 
current condition does not reflect the underlying or original soil classification.  The Type D 
classification has been used for sizing the proposed detention facility.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 – Soils Map 
 
C) DETENTION VOLUME 

 
The detention volume is based on the City of Mercer Island Development Services Group 
On-site Detention Design requirements as outlined the Detention Requirements updated 
January 26, 2018.  In accordance with the requirements, On-site Detention is required as 
follows: 
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Orifice Size and Height/Elevation:

Diameter
Distance above 

Outlet (ft)
Elevation 
of Orifice

Second Orifice:  1.3 inches 2.9 204.90
Lowest Orifice 0.50 inches 0.0 202.00

Top of Riser 206.00

The project results in more than 2,000 sf of new and replaced impervious and due to the 
steep slopes, on-site storm water BMPs are not feasible.  The site also drains to a water 
course so On-site Detention is required for the project. 
 
The On-site Detention was sized using Table 1 in the Requirements Handout as shown 
below.  Type C soils were selected as noted in Section B, above with the detention tank 
size and orifices circled in cyan. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The following table shows the elevations of the orifices and riser based on the Table 1 
criteria.  The plans in Appendix B include Attachment 1 (City of Mercer Island detention 
tank template) which includes the elevation and orifice data.  The drawing has also been 
edited to include additional pipe requirement for a “watertight” material due to the location 
relative to the slope below. 
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D) OUTFALL PIPING 
 
The proposed Detention Tank outfall is HDPE solid wall pipe that will be installed on the surface 
to convey stormwater to the base of the ravine and discharge into the existing drainage course.  
Although the release rate of the Detention Tank is very low, the outfall piping was sized for a 100 
year flow rate using the Rational Method.  The runoff calculations are shown in Appendix A. 
 
The outfall pipe strength (DR 9) was selected based on the criteria of supporting the pipe by 
gravity anchor at the top of the slope.  The three main aspects of sizing the outfall are 1) size of the 
gravity anchor block, selecting the wall thickness to withstand the maximum water pressure in the 
pipe and selecting the wall thickness to support the weight of the pipe and contents.  For all three 
aspects, the pipe is assumed to be full of water and any other restraining forces such as friction 
along the soil or soil on the slope supporting a portion of the weight are neglected.  There are no 
pipe anchors other than the gravity anchor at the top of the slope on the north side of the house. 
 
The calculations show the weight of the pipe full of water is on the order of 1,700 lb and the 
concrete block (3’ x 2’ x 2’) is approximately 1,900 lb which provides a factor of safety of over 
1.1.  This is accepted because of all of the other factors such as skin friction, distribution of the 
weight along the pipe, weight of the CB, etc. which provide additional factors of safety toward 
restraining the pipe. The maximum internal pressure is calculated at 50 psi based on the 
hydrostatic pressure of the pipe full of water which is much less than the 250 psi rating on the 
pipe. 
 
The maximum tensile force on the pipe from the weight of the pipe full of water is calculated at 
226 psi which is less that the rating of the pipe (250 psi) with a sidewall thickness of DR 9.  Pipe 
anchors are not intended because if there is any ground moving or sloughing in the area, the pipe 
is expected to remain in place and the soil to move below it.  Anchors would add the force of the 
soil to the pipe which could create significant and potentially destructive stress on the pipe. 
 
A copy of these calculations are included in Appendix A. 
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Pipe and Anchor Sizing Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Vaney Shinde Residence
4207 West Mercer Way
May 21, 2020

WR Consulting, Inc.

Runoff Calculations:  Check 100-yr Flow w/ Rational Method

Total Drainage Area: 4,500         square feet

Rational Method: Q=c*I*A

C Area (ft
2
)

Pervious Area 0.25 500            

Total Impervious Area 0.90 4,000         

Total Area (square feet) 4,500        SF

Area (A, acres): 0.10 AC

Average C (coeff. Of runoff) 0.83

PR (total precipitation) 3.7 inches

Assume Tc: 6.3 min. (minimum time)

R = 100 years

aR = 2.61

bR = 0.63

iR (rainfall intensity factor) 0.82  based on iR = aR x Tc
 (-bR)

IR (rainfall intensity 3.03 (in/hr)

Q = 0.26 cfs

Pipe Sizing Calculations:

Using Hazen & Williams, roughness: 0.01

Pipe Diameter 3.67

Slope (percent) 20.0

Pipe Capacity: 2.08 cfs Okay

From Renton/Seattle I.D.F. Curves 

and King County Design Manual 

Table 3.2.1.B
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Vaney Shinde Residence
4207 West Mercer Way
May 21, 2020

WR Consulting, Inc.

Anchor Block Sizing: Driscoplex 4000 (DIPS), DR 9

Pipe Weight:

Length lb/ft Total Wt (lb)

220 3.13 688.6

Weight of Water:

Length I.D. (in.) Density (lb/cf) Total Wt. (lb)

220 3.67 62.4 1008

Total Weight of Pipe and Water : 1697 lb

Size Concrete Anchor:

Length Width Depth Density (lb/cf) Total Weight

3 2 2 160 1920 lb

Pipe Thickness Sizing:

Max. Pressure in Pipe:

Internal Pressure of Fluid:

Vertical Difference: 112 ft

Max. Pressure: 48.5 psi

Pipe Pressure Rating: 250 psi Okay

Additional FS due to force of soil against block, friction of pipe on soil and reduced load due to 

pipe on incline (not all of weight hanging from anchor).

Note:  Neglect weight of pipe and water due to same assumptions noted above - load on 

incline and friction of pipe on soil, etc.

Assume Max. Pressure due to pipe filled with water - static pressure at base of hill.

Page 2 of 3



Tensile Force Due to Weight of Pipe and Fluid:

Max. Suspended Length = 220 ft

Pipe Weight:

Length lb/ft Total Wt (lb)

220 3.13 688.6

Weight of Water:

Length I.D. (in.) Density (lb/cf) Total Wt. (lb)

220 3.67 62.4 1008

Total Weight = 1697 lb

I.D. (in.) = 3.67

O.D. (in.) = 4.8

Area of HDPE (sq. in): 7.52

Max. Tensile Force at Top of Bank = 225.76 psi

Pipe Pressure Rating: 250 psi Okay

Page 3 of 3
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Appendix B 
 
 
Permit Drawings 
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