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CITY OF MERCER ISLAND 
DEVELOPMENT SERVICES GROUP 
9611 SE 36TH STREET | MERCER ISLAND, WA 98040 
PHONE: 206.275.7605 | www.mercergov.org 
Inspection Requests:  Online: www.MyBuildingPermits.com  VM: 206.275.7730 

ON‐SITE DETENTION DESIGN REQUIREMENTS 
 

General Requirements 
 

This guidance applies only to projects that meet the thresholds specified below in “Is On‐site Detention 
Required for My Project?” if all of the on‐site stormwater BMPs included on List #1 and List #2 are determined 
to be infeasible for roofs and/or other hard surfaces. 
 

Is On‐site Detention Required For My Project?

YES, if my project: 
1)  Results in 2,000 square feet, or greater, of new plus replaced hard surface area, or 
2)  Has a land disturbing activity or 7,000 square feet or greater, or 
3)  Results in a net increase of impervious surface of 500 square feet or greater. 

AND 
1)  All of the on‐site stormwater BMPs included on List #1 and List #2 are determined to be infeasible for 

roofs and/or other hard surfaces, and 
2)  Drainage from the site will be discharged to a storm and surface water system that includes a 

watercourse or there is a capacity constraint in the system. 

NO, if my project: 
1)  Results in less than 2,000 square feet of new plus replaced hard surface area, and 
2)  Has a land disturbing activity less than 7,000 square feet, and 
3)  Results in a net increase of less than 500 square feet of impervious surface area. 
4)  The project discharges directly to Lake Washington, or findings from a ¼‐mile downstream analysis 

confirm that the downstream system is free of capacity constraints. 
 

Designing Your On‐Site Detention System

All on‐site detention system designs must be prepared by a professional engineer registered in the State of 
Washington. The Standard On‐site Detention System worksheet (Attachment 1) must be submitted on 18″ x 
24″ (minimum) size sheets.  
 

Construction that results in 500 to 9,500 square feet of new plus replaced impervious surfaces:        
Size system according to Table 1. The configuration of the on‐site detention system shall be as shown on 
Attachment 1 (Standard On‐Site Detention Systems Worksheet) or as specifically designed by the 
engineer for the site.  

Note: 

 The applicant may pay a fee‐in‐lieu‐of constructing an on‐site detention system when allowed by the 
City Engineer. The fee will not be an option when in the opinion of the City Engineer, undetained 
runoff from the development may adversely exacerbate an existing problem (MICC 15.11) or if flow 
control is required by Minimum Requirement #7.  

 Construction that results in more than 9,500 square feet of new plus replaced impervious surfaces 
and/or exceeds a 100‐year flow frequency of 0.15 cubic feet per second (for moderate and steep 
sloped sites greater than a 5% slope): Size system according to Minimum Requirement #7 (Flow 
Control) in the Stormwater Management Manual for Western Washington (Ecology 2014). 

      



B soils C soils B soils C soils B soils C soils B soils C soils

36" 30 22 0.5 0.5 2.2 2.0 0.5 0.8

48" 18 11 0.5 0.5 3.3 3.2 0.9 0.8

60" 11 7 0.5 0.5 4.2 3.4 0.5 0.6

36" 66 43 0.5 0.5 2.2 2.3 0.9 1.4

48" 34 23 0.5 0.5 3.2 3.3 0.9 1.2

60" 22 14 0.5 0.5 4.3 3.6 0.9 0.9

36" 90 66 0.5 0.5 2.2 2.4 0.9 1.9

48" 48 36 0.5 0.5 3.1 2.8 0.9 1.5

60" 30 20 0.5 0.5 4.2 3.7 0.9 1.1

36" 120 78 0.5 0.5 2.4 2.2 1.4 1.6

48" 62 42 0.5 0.5 2.8 2.9 0.8 1.3

60" 42 26 0.5 0.5 3.8 3.9 0.9 1.3

36" 134 91 0.5 0.5 2.8 2.2 1.7 1.5

48" 73 49 0.5 0.5 3.6 2.9 1.6 1.5

60" 46 31 0.5 0.5 4.6 3.5 1.6 1.3

36" 162 109 0.5 0.5 2.7 2.2 1.8 1.6

48" 90 59 0.5 0.5 3.5 2.9 1.7 1.5

60" 54 37 0.5 0.5 4.6 3.6 1.6 1.4

36" 192 128 0.5 0.5 2.7 2.2 1.9 1.8

48" 102 68 0.5 0.5 3.7 2.9 1.9 1.6

60" 64 43 0.5 0.5 4.6 3.6 1.8 1.5

36" 216 146 0.5 0.5 2.8 2.2 2.0 1.9

48" 119 79 0.5 0.5 3.8 2.9 2.2 1.7

60" 73 49 0.5 0.5 4.5 3.6 2.0 1.6

36" 228 155 0.5 0.5 2.8 2.2 2.1 1.9

48" 124 84 0.5 0.5 3.7 2.9 1.9 1.8

60" 77 53 0.5 0.5 4.6 3.6 2.0 1.6

36" NA (1) 164 0.5 0.5 NA 
(1) 2.2 NA 

(1) 1.9

48" NA (1) 89 0.5 0.5 NA 
(1) 2.9 NA 

(1) 1.9

60" NA (1) 55 0.5 0.5 NA (1) 3.6 NA (1) 1.7

36" NA (1) 174 0.5 0.5 NA 
(1) 2.2 NA 

(1) 2.1

48" NA (1) 94 0.5 0.5 NA 
(1) 2.9 NA 

(1) 2.0

60" NA (1) 58 0.5 0.5 NA (1) 3.7 NA (1) 1.7

Notes:

Basis of Sizing Assumptions:

in = inch

ft = feet 0.5 foot of sediment storage in detention pipe

sf = square feet Overland slope = 5%

Developed = impervious (CN = 98)

SBUH, Type 1A, 24‐hour hydrograph

storm = 3 in; 100‐year, 24‐hour storm = 4 in

Detention Pipe 

Length (ft)

Lowest Orifice 

Diameter (in)(3)
Distance from Outlet Invert 

to Second Orifice (ft)

Second Orifice 

Diameter (in)

ON‐SITE DETENTION DESIGN FOR PROJECTS BETWEEN 500 SF AND 9,500 SF NEW PLUS REPLACED IMPERVIOUS SURFACE AREA

New and Replaced 

Impervious Surface Area 

(sf)

Detention Pipe 

Diameter (in)

Table 1

500 to 1,000 sf

1,001 to 2,000 sf

2,001 to 3,000 sf

3,001 to 4,000 sf

4,001 to 5,000 sf

5,001 to 6,000 sf

6,001 to 7,000 sf

7,001 to 8,000 sf

8,001 to 8,500  sf
(1)

▪ Minimum Requirement #7 (Flow Control) is required when the 100‐year flow frequency causes a 0.15 cubic feet per second increase 

(when modeled in WWHM with a 15‐minute timestep). Breakpoints shown in this table are based on a flat slope (0‐5%). The 100‐year flow 

frequency will need to be evaluated on a site‐specific basis for projects on moderate (5‐15%) or steep (> 15%) slopes.

Predeveloped = second growth forest (CN = 72 for Type B 

soils, CN = 81 for Type C soils)

8,501 to 9,000 sf

9,001 to 9,500 sf(2)

2‐year, 24‐hour storm = 2 in; 10‐year, 24‐hour

Sized per MR#5 in the Stormwater Management Manual for 

Puget Sound Basin (1992 Ecology Manual)

▪ Soil type to be determined by geotechnical analysis or soil map.

▪ Sizing includes a Volume Correction Factor of 120%.

▪ Upper bound contributing area used for sizing.

(3) Minimum orifice diameter = 0.5 inches

(1) On Type B soils, new plus replaced impervious surface areas 

     exceeding 8,500 sf trigger Minimum Requirement #7 (Flow Control) 
(2) On Type C soils, new plus replaced impervious surface areas 

     exceeding 9,500 sf trigger Minimum Requirement #7 (Flow Control) 
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AA

ELBOW RESTRICTOR DETAIL

PLAN VIEW

SECTION A-A

CONTROL STRUCTURE DETAIL

ON-SITE DETENTION SYSTEM

CONTROL STRUCTURE NOTES:
ON-SITE DETENTION SYSTEM NOTES:

GRACE FENG 7204 78TH AVE SE

MERCER ISLAND, WA 
                            98040

APEX ENGINEERING, LLC

(253) 473 - 4494

06/01/2022

9,400

C

60 44 0.5

1.7

262.0'

262.0'

60

44

0.5"

1.7"

12"

APEX NOTES
(1)  6" DEAD STORAGE WILL BE PROVIDED IN BACKFILL BELOW CONTECH    
DETENTION PIPE SYSTEM OR APPROVED EQUAL. SEE ATTACHED CONTECH DETAIL.
(2)  THE LENGTH OF PIPE REQUIRED FOR THE CONTECH SYSTEM IS LESS THAN THE
58' REQUIRED PER TABLE 1 (PREVIOUS PAGE). HOWEVER, THE VOLUME PROVIDED
SHOULD BE GREATER THAN THE VOLUME REQUIRED. 
(3)  THESE DIMENSIONS ARE NOT REQUIRED FOR THE CONCEPTUAL CONTECH
SYSTEM. 
(4)  THE UPPER CATCH BASIN 2' FROM THE DETENTION PIPE SYSTEM IS NOT
REQUIRED FOR THE CONTECH SYSTEM.  THE TIGHTLINE INVERT ELEVATION

SHOWN IS THE PROPOSED IE DIRECTLY INTO THE CONTECH SYSTEM.  

265.7'

267.0'

260.0'

265.7'

(1)

(1)

(2)

(3)
(3)

(3)
(3)

(4)

(4) 270.96'











Feng - Mercer Island Short Plat  Conveyance Analysis 

Job #35887  WWHM Results 

                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

 

Project Name: Grace Feng Flow Rate  

Site Name: GRACE FENG SHORTPLAT  

Site Address: 7204 78TH AVE SE   

City     : MERCER ISLAND  

Report Date: 6/21/2023  

Gage     : Seatac  

Data Start : 1948/10/01  

Data End : 2009/09/30  

Precip Scale: 1.17  

Version Date: 2021/08/18   

Version : 4.2.18   

___________________________________________________________________ 

 

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               .503  

  

Pervious Total                0.503  

 

Impervious Land Use         acre   

  

Impervious Total              0  

 

Basin Total                   0.503  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

 

MITIGATED LAND USE   

 

Name   : Basin  1  

Bypass: No  

 

GroundWater: No  
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Pervious Land Use           acre    

 C, Lawn, Mod                 .288  

  

Pervious Total                0.288  

 

Impervious Land Use         acre   

 ROOF TOPS FLAT               0.138  

 DRIVEWAYS MOD                0.065  

 SIDEWALKS FLAT               0.012  

  

Impervious Total              0.215  

 

Basin Total                   0.503  

 

___________________________________________________________________ 

 

 

Element Flows To:      

Surface               Interflow               Groundwater   

  

___________________________________________________________________ 

 

                     ANALYSIS RESULTS  

 

                Stream Protection Duration  

 

___________________________________________________________________ 

 

Predeveloped Landuse Totals for POC #1  

Total Pervious Area:0.503  

Total Impervious Area:0  

___________________________________________________________________ 

 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:0.288  

Total Impervious Area:0.215  

___________________________________________________________________ 

 

Flow Frequency Return Periods for Predeveloped.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.020731  

5 year                  0.035235  

10 year                 0.046768  

25 year                 0.063538  

50 year                 0.07764  

100 year                0.093135  

 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.142601  

5 year                  0.194599  

10 year                 0.231304  

25 year                 0.28032  

50 year                 0.318781  

100 year                0.358935  

___________________________________________________________________ 
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Stream Protection Duration  

Annual Peaks for Predeveloped and Mitigated.  POC #1  

Year         Predeveloped    Mitigated   

1949           0.030          0.217  

1950           0.032          0.192  

1951           0.041          0.127  

1952           0.014          0.083  

1953           0.011          0.089  

1954           0.017          0.120  

1955           0.025          0.130  

1956           0.023          0.118  

1957           0.021          0.156  

1958           0.019          0.108  

1959           0.016          0.092  

1960           0.032          0.133  

1961           0.016          0.123  

1962           0.011          0.090  

1963           0.015          0.133  

1964           0.021          0.108  

1965           0.016          0.158  

1966           0.013          0.095  

1967           0.035          0.191  

1968           0.019          0.208  

1969           0.018          0.151  

1970           0.015          0.137  

1971           0.020          0.161  

1972           0.032          0.192  

1973           0.015          0.078  

1974           0.019          0.158  

1975           0.025          0.158  

1976           0.018          0.119  

1977           0.008          0.124  

1978           0.015          0.143  

1979           0.009          0.171  

1980           0.057          0.242  

1981           0.013          0.146  

1982           0.033          0.229  

1983           0.022          0.150  

1984           0.013          0.101  

1985           0.008          0.140  

1986           0.033          0.125  

1987           0.031          0.171  

1988           0.013          0.085  

1989           0.008          0.126  

1990           0.096          0.330  

1991           0.044          0.259  

1992           0.017          0.104  

1993           0.015          0.091  

1994           0.007          0.076  

1995           0.020          0.120  

1996           0.054          0.175  

1997           0.039          0.148  

1998           0.015          0.126  

1999           0.061          0.326  

2000           0.015          0.146  

2001           0.004          0.140  

2002           0.021          0.198  
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2003           0.035          0.180  

2004           0.033          0.300  

2005           0.023          0.124  

2006           0.022          0.117  

2007           0.073          0.303  

2008           0.075          0.248  

2009           0.032          0.161  

___________________________________________________________________ 

 

Stream Protection Duration  

Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  

Rank     Predeveloped        Mitigated   

1         0.0958              0.3303  

2         0.0745              0.3255  

3         0.0734              0.3032  

4         0.0615              0.3004  

5         0.0566              0.2594  

6         0.0539              0.2478  

7         0.0437              0.2415  

8         0.0407              0.2287  

9         0.0386              0.2173  

10        0.0353              0.2083  

11        0.0353              0.1984  

12        0.0332              0.1922  

13        0.0331              0.1919  

14        0.0329              0.1912  

15        0.0325              0.1804  

16        0.0323              0.1746  

17        0.0319              0.1712  

18        0.0317              0.1710  

19        0.0307              0.1609  

20        0.0302              0.1609  

21        0.0255              0.1582  

22        0.0249              0.1581  

23        0.0235              0.1577  

24        0.0228              0.1564  

25        0.0224              0.1506  

26        0.0216              0.1496  

27        0.0212              0.1477  

28        0.0206              0.1465  

29        0.0206              0.1457  

30        0.0204              0.1426  

31        0.0196              0.1402  

32        0.0195              0.1400  

33        0.0193              0.1372  

34        0.0190              0.1332  

35        0.0183              0.1329  

36        0.0181              0.1299  

37        0.0172              0.1273  

38        0.0165              0.1262  

39        0.0162              0.1256  

40        0.0160              0.1252  

41        0.0157              0.1244  

42        0.0153              0.1235  

43        0.0153              0.1231  

44        0.0150              0.1202  

45        0.0147              0.1197  
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46        0.0147              0.1193  

47        0.0146              0.1181  

48        0.0146              0.1171  

49        0.0135              0.1084  

50        0.0132              0.1078  

51        0.0130              0.1039  

52        0.0128              0.1010  

53        0.0127              0.0953  

54        0.0114              0.0923  

55        0.0106              0.0911  

56        0.0087              0.0896  

57        0.0084              0.0890  

58        0.0078              0.0845  

59        0.0076              0.0826  

60        0.0066              0.0776  

61        0.0038              0.0760  

___________________________________________________________________ 

 
 The development has an increase in flow durations  

from 1/2 Predeveloped 2 year flow to the 2 year flow  

or more than a 10% increase from the 2 year to the 50  

year flow.  

The development has an increase in flow durations for  

more than  50% of the flows for the range of the  

duration analysis.  

___________________________________________________________________ 

 

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 Volume   Volume    Infiltration  Cumulative   

Percent     Water Quality  Percent       Comment     

                              Treatment?  Needs          Through   Volume        Volume       

Volume                     Water Quality             

                                          Treatment      Facility  (ac-ft.)       Infiltration 

Infiltrated                Treated                   

                                          (ac-ft)        (ac-ft)                 Credit                                                            

Total Volume Infiltrated                  0.00           0.00      0.00                       0.00        

0.00           0%            No Treat. Credit                          

Compliance with LID Standard 8                                                                                                         

Duration Analysis Result = Failed         

__________________________________________________________________ 

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. 2005-2023; All Rights Reserved. 

 




