
 
 
 
 
 
 

PRELIMINARY STORMWATER REPORT 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 5 





Harmony Park 

Apartments 
Milwaukie, OR 

 
 

Developer: Harmony Park Apartments, LLC 
 
 

J.O. SGL 17-072 

 

 

March 9th, 2018 

 
 

PRELIMINARY STORM DRAIN 

DETENTION CALCULATIONS 
 

 

 

PRELIMINARY 

 

 

 

 

 

SISUL ENGINEERING 
   A Division of Sisul Enterprises, Inc. 

375 Portland Avenue 

Gladstone, OR 97027 
PHONE: (503) 657-0188 

     FAX: (503) 657-5779 



Narrative: 
The site is currently undeveloped where the majority of the site is covered with 
vegetation and trees. Minthorn Creek passes through the middle of the site. The 
property generally falls from the southwest to the northeast. The slopes vary 
between 5% and in excess of 50%. The steep slope areas occur near Minthorn 
Creek. The site is located due north of Harmony Road at 6115 SE Harmony 
Road in Milwaukie and is zoned R-2 with a Natural Resource Overlay. 
 
The site is proposed to be developed with a 14-unit multi-family apartment as 
well as associated parking. The building footprint will be approximately 5,918 SF 
with parking lot and sidewalks approximately 9,727 SF. According to the City of 
Milwaukie pre-application comments (dated 11/2/17), the runoff from the 
proposed development is allowed to outfall to Minthorn Creek since there is no 
Milwaukie storm system to connect to in Harmony Road. Section 2 of the 
Stormwater Design Standards of the City of Milwaukie Public Works Standards 
will be followed for design of the stormwater management system. Detention and 
water quality are required. The City of Milwaukie requirements for detention are 
as follows. 
 

Detention Requirements: 
Developed 2-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 2-yr 24-hour storm event. 
 
Developed 5-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 5-yr 24-hour storm event. 
 
Developed 10-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 10-yr 24-hour storm event. 
 
Developed 25-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 25-yr 24-hour storm event. 
 
Site-Specific Stormwater Management Design Note: 
According to Section 2.0044 of the Stormwater Design Standards of the City of 
Milwaukie Public Works Standards: 
 
Detention volume storage methods, in order of preference, are the following: 
1.) Surface storage—pond  
2.) Underground storage by tank or vault will be approved by the City Engineer only when 
a pond is impracticable. 

 
Due to the existing topography of the site and the elevation constraints that must 
be matched (i.e. existing sidewalks, contours along property lines, etc.), the 
detention requirements cannot be met via pond or planters. With the site layout 
and these constraints, there are no adequately sized areas to meet the 
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requirements, therefore, the requirements will be met via detention pipe under 
the parking lot. 

 
Site Conditions & Design Values  -  Pre-Development: 
Area:    

Total Area = 1.33 acres   
  Pervious Area = 1.33 acres 
  Impervious Area = 0.00 acres 
 
Existing Use:  The site is currently undeveloped where the majority of the site is 
covered with vegetation and trees. 
 
Soil Type:  This site has three (3) soil types as identified by NRCS Web Soil 
Survey (See Soil Survey Attachments): 
 

Salem silt loam 76B -- Hydrologic Group ‘B’ 
Wapato silty clay 84 – Hydrologic Groups ‘C/D’ 
Woodburn silt loam 91B – Hydrologic Group ‘C’ 
 

Runoff Curve Numbers:   
 

 Open space, good condition - Hydrologic Group ‘D’  =>  80 
Paved parking lots, roofs, driveways, etc. - Hydrologic Group ‘D’ => 98 
 

   
Rainfall Distribution:  (per Oregon Isopluvial Maps) 
 

   2-yr, 24-hour duration STD SCS Type 1A Storm  =>  2.4 inches 
   5-yr, 24-hour duration STD SCS Type 1A Storm  =>  2.9 inches 
 10-yr, 24-hour duration STD SCS Type 1A Storm  =>  3.4 inches   

25-yr, 24-hour duration STD SCS Type 1A Storm  =>  3.9 inches   
 
Time of Concentration – Pre-Developed:  (Design Values per Table 5-4. 
Normal Range Hydraulic Roughness Coefficient (Manning’s n) for Channels,  
City of Oregon City Stormwater and Grading Design Standards) 
 
 Sheet Flow:      TC1= 0.42 (nsL)0.8 

    (P2)0.5  
*  (so)0.4 

 L = 150 ft.   

 P2 = 2.4 in.   

 So = 0.025 ft./ft.   

 ns =0.15   

 
 
   TC1 = 0.42 (0.15*150)0.8      �  TC1 = 14.31 minutes 

           (2.4)0.5  
*  (0.025)0.4         
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Shallow Concentrated Flow:      TC2 = ____L_____ 

          (60)*k* 
 (so)0.4 

 L = 119 ft.   

 k = 11   

 So = 0.168 ft./ft.   

    

 
   TC2 = _____(119)_____    � TC2 = 0.44 minutes 

          (60) 
*  (11) *(0.168)0.5          

  
 
 
TC = TC1 + TC2      �      TC = 14.75 minutes 
 

 
Pre-Development Hydographs: 
The pre-developed hydrographs will be generated using the Santa Barbara Urban 
Hydrograph (SBUH) Method.  (KING COUNTY DEPARTMENT OF PUBLIC WORKS 
Surface Water Management Division, HYDROGRAPH PROGRAMS Version 4.20) 
 

2-year Runoff Rate – Pre-Development 
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********   2-YEAR  24-HOUR STORM  ****  2.40" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

1.3264,80,0.0000,98,14.75 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3       1.3  80.0     .0  98.0       14.8 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .19          7.83           3944 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-2.und 

 
5-year Runoff Rate – Pre-Development 
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********   5-YEAR  24-HOUR STORM  ****  2.90" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

1.3264,80,0.0000,98,14.75 

 

DATA PRINT-OUT: 
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  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3       1.3  80.0     .0  98.0       14.8 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .30          7.83           5645 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-5.und 

 
10-year Runoff Rate – Pre-Development 
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********  10-YEAR  24-HOUR STORM  ****  3.40" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

1.3264,80,0.0000,98,14.75 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3       1.3  80.0     .0  98.0       14.8 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .43          7.83           7480 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-10.und 

 

25-year Runoff Rate – Pre-Development 
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********  25-YEAR  24-HOUR STORM  ****  3.90" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

1.3264,80,0.0000,98,14.75 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3       1.3  80.0     .0  98.0       14.8 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .56          7.83           9411 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-25.und 

 

Site Conditions & Design Values  -  Post-Development: 
 

Area:  These calculations are for the area of the proposed development that will 
drain into the detention pipe. 
 



 

 

 6

Total Area = 1.33 acres   
Pervious Area = 0.9446 acres  

  Impervious Area = 0.3592 acres  
 
Runoff Curve Numbers:   
 

Open space, good condition - Hydrologic Group ‘D’  =>  80 
Paved parking lots, roofs, driveways, etc. - Hydrologic Group ‘D’ => 98 

 
   
Rainfall Distribution:  (per Oregon Isopluvial Maps) 
 

   2-yr, 24-hour duration STD SCS Type 1A Storm  =>  2.4 inches 
   5-yr, 24-hour duration STD SCS Type 1A Storm  =>  2.9 inches 
 10-yr, 24-hour duration STD SCS Type 1A Storm  =>  3.4 inches   

25-yr, 24-hour duration STD SCS Type 1A Storm  =>  3.9 inches   
 

Time of Concentration – Post-Development:   
 
Since a large portion of the site is impervious, the minimum time of concentration 
of 5 minutes will be used.  
 
Tc = 5 minutes 

 
Post-Developed Hydrographs: 
The post developed hydrographs will be generated using the Santa Barbara Urban 
Hydrograph (SBUH) Method.  (KING COUNTY DEPARTMENT OF PUBLIC WORKS 
Surface Water Management Division, HYDROGRAPH PROGRAMS Version 4.20) 

 
2-year Runoff Rate – Post Development  
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********   2-YEAR  24-HOUR STORM  ****  2.40" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

0.9446,80,0.3592,98,5 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3        .9  80.0     .4  98.0        5.0 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .37          7.67           5644 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-2.dev 
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5-year Runoff Rate – Post-Development  
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********   5-YEAR  24-HOUR STORM  ****  2.90" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

0.9446,80,0.3592,98,5 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3        .9  80.0     .4  98.0        5.0 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .52          7.67           7510 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-5.dev 

 
10-year Runoff Rate – Post-Development  
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********  10-YEAR  24-HOUR STORM  ****  3.40" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

0.9446,80,0.3592,98,5 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3        .9  80.0     .4  98.0        5.0 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .67          7.67           9469 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-10.dev 

 

25-year Runoff Rate – Post-Development  
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********  25-YEAR  24-HOUR STORM  ****  3.90" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

0.9446,80,0.3592,98,5 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3        .9  80.0     .4  98.0        5.0 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .83          7.67          11497 
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ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-25.dev 

 

Detention Pipe Routing: 
The detention pipe will be 42” in diameter and 140 feet in length. The flow control 
structure for the detention pipe will have two orifices and an overflow riser. The 
attached spreadsheet shows the detention area routing data. 
 
The routing will be performed using the Santa Barbara Urban Hydrograph 
(SBUH) Method.  (KING COUNTY DEPARTMENT OF PUBLIC WORKS Surface 
Water Management Division, HYDROGRAPH PROGRAMS Version 4.20) 

 
RESERVOIR ROUTING INFLOW/OUTFLOW ROUTINE 

 

SPECIFY [d:][path]filename[.ext] OF ROUTING DATA 

17072.txt 

 DISPLAY ROUTING DATA (Y or N)? 

y 

 

ROUTING DATA: 

 

STAGE(FT)   DISCHARGE(CFS)   STORAGE(CU-FT)   PERM-AREA(SQ-FT) 

    .00            .00                .0               .0 

    .25            .08              45.8               .0 

    .50            .12             124.3               .0 

    .75            .15             221.1               .0 

   1.00            .17             330.1               .0 

   1.25            .21             449.4               .0 

   1.50            .27             570.6               .0 

   1.75            .30             696.2               .0 

   2.00            .34             821.5               .0 

   2.25            .37             944.3               .0 

   2.50            .39            1061.8               .0 

   2.75            .42            1170.9               .0 

   3.00            .44            1267.7               .0 

   3.25           1.51            1346.3               .0 

   3.50           3.46            1390.9               .0 

 

AVERAGE PERM-RATE:    .0 MINUTES/INCH 

 

2-year Detention Routing: 
ENTER [d:][path]filename[.ext] OF COMPUTED HYDROGRAPH: 

17072-2.dev 

 

INFLOW/OUTFLOW ANALYSIS: 

 

  PEAK-INFLOW(CFS)   PEAK-OUTFLOW(CFS)   OUTFLOW-VOL(CU-FT) 

         .37                .19                  5706 

 

  INITIAL-STAGE(FT)  TIME-OF-PEAK(HRS)   PEAK-STAGE-ELEV(FT) 

         .00               8.00                  1.15 

 

  PEAK STORAGE:      390 CU-FT 
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ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-2.pip 

 

5-year Detention Routing: 
ENTER [d:][path]filename[.ext] OF COMPUTED HYDROGRAPH: 

17072-5.dev 

 

INFLOW/OUTFLOW ANALYSIS: 

 

  PEAK-INFLOW(CFS)   PEAK-OUTFLOW(CFS)   OUTFLOW-VOL(CU-FT) 

         .52                .28                  7505 

 

  INITIAL-STAGE(FT)  TIME-OF-PEAK(HRS)   PEAK-STAGE-ELEV(FT) 

         .00               8.00                  1.57 

 

  PEAK STORAGE:      600 CU-FT 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-5.pip 

 

10-year Detention Routing: 
ENTER [d:][path]filename[.ext] OF COMPUTED HYDROGRAPH: 

17072-10.dev 

 

INFLOW/OUTFLOW ANALYSIS: 

 

  PEAK-INFLOW(CFS)   PEAK-OUTFLOW(CFS)   OUTFLOW-VOL(CU-FT) 

         .67                .35                  9545 

 

  INITIAL-STAGE(FT)  TIME-OF-PEAK(HRS)   PEAK-STAGE-ELEV(FT) 

         .00               8.00                  2.05 

 

  PEAK STORAGE:      840 CU-FT 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-10.pip 

 

25-year Detention Routing: 
ENTER [d:][path]filename[.ext] OF COMPUTED HYDROGRAPH: 

17072-25.dev 

 

INFLOW/OUTFLOW ANALYSIS: 

 

  PEAK-INFLOW(CFS)   PEAK-OUTFLOW(CFS)   OUTFLOW-VOL(CU-FT) 

         .83                .40                 11490 

 

  INITIAL-STAGE(FT)  TIME-OF-PEAK(HRS)   PEAK-STAGE-ELEV(FT) 

         .00               8.00                  2.62 

 

  PEAK STORAGE:     1110 CU-FT 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-25.pip 
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Detention Summary: 
 
The detention requirements are to as follows: 
 
Developed 2-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 2-yr 24-hour storm event. 
 
Developed 5-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 5-yr 24-hour storm event. 
 
Developed 10-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 10-yr 24-hour storm event. 
 
Developed 25-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 25-yr 24-hour storm event. 
 
The detention pipe will be 42” in diameter and 140 feet in length. The flow control 
structure will have two orifices and an overflow riser. The bottom orifice will be 2-
1/2 inches in diameter at an elevation of 0.00 feet above the bottom of the pipe, 
and the top orifice will be 2 inches in diameter at an elevation of 1.15 feet above 
the bottom of the pipe. The 12-inch overflow riser will be at an elevation of 3.00 
feet above the bottom of the pipe. 
 
The following tables show that the detention requirements have been met. 

 

Minimum Peak Rate Stormwater Runoff Control Requirements. 

Developed 2-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 2-yr 24-hour storm event. 

2-year allowable 
release rate 

2-year post-development 
release rate 

0.19 cfs 0.19 cfs 

 
Developed 5-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 5-yr 24-hour storm event. 

5-year allowable 
release rate 

5-year post-development 
release rate 

0.30 cfs 0.28 cfs 
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Developed 10-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 10-yr 24-hour storm event. 

10-year allowable 
release rate 

10-year post-development 
release rate 

0.43 cfs 0.35 cfs 

 
Developed 25-yr, 24-hour storm event must be released to the pre-developed 
runoff rate of a 25-yr 24-hour storm event. 

25-year allowable 
release rate 

25-year post-development 
release rate 

0.56 cfs 0.40 cfs 
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Emergency Overflow: 
The 100-year, 24-hour storm was routed through the detention pipe to verify that it can 

overflow safely. The routing data is shown below: 

 
100-year Runoff Rate – Post-Development  
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

********* 100-YEAR  24-HOUR STORM  ****  5.00" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

0.9446,80,0.3592,98,5 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3        .9  80.0     .4  98.0        5.0 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

      1.20          7.67          16129 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-100.dev 

 

* NOTE: The 5.00” of precipitation was obtained from the 100-year, 24-hour isopluvial map of Oregon  

   (See following page). 
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100-Year Detention Routing: 
ENTER [d:][path]filename[.ext] OF COMPUTED HYDROGRAPH: 

17072-100.dev 

INFLOW/OUTFLOW ANALYSIS: 

 

  PEAK-INFLOW(CFS)   PEAK-OUTFLOW(CFS)   OUTFLOW-VOL(CU-FT) 

        1.20               1.20                 16062 

 

  INITIAL-STAGE(FT)  TIME-OF-PEAK(HRS)   PEAK-STAGE-ELEV(FT) 

         .00               7.83                  3.19 

 

  PEAK STORAGE:     1320 CU-FT 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-100.pip 

 

Summary: 
The peak stage elevation from the routed 100-year, 24-hour storm is 3.19 feet above 

the bottom of the pipe which is approximately 0.19’ above the top of the overflow riser. 

Therefore, there is still 0.31 feet of freeboard within the 42” detention pipe. Thus, the 

structure can adequately convey the 100-year storm event.  

 

For good measure, the full flow capacity of the outlet pipe from the flow control 

manhole was examined to ensure that it will be capable of conveying the flows from the 

100-year, 24-hour storm. If the peak flow resulting from the routing of the 100-year 

storm is less than the full flow discharge, than the pipe size is adequate. It is assumed 

that the pipe will be an 8” diameter. FlowMaster was used to obtain these results.  
 
┌─────────────────── Circular Channel: Manning's Equation ───────────────────┐ 
│                                                                            │ 
│                                                                            │ 
│                                                                            │ 
│  Comment: 8" OUT FROM FLOW CONTROL MANHOLE                                 │ 
│                                                                            │ 
│   Solve For......Full Flow Capacity                                        │ 
│                                                                            │ 
│   Diameter.......     0.67 ft          Velocity......      4.91 fps        │ 
│   Slope..........     0.0200 ft/ft     Flow Area.....      0.35 sf         │ 
│   Manning's n....     0.013            Critical Slope      0.0176 ft/ft    │ 
│   Discharge......     1.73 cfs         Critical Depth      0.60 ft         │ 
│   Depth..........     0.67 ft          Percent Full..      100.00 %        │ 
│                                        Froude Number.      FULL            │ 
│                                        Full Capacity.      1.73 cfs        │ 
│                                        QMAX @.94D....      1.86 cfs        │ 
│                                                                            │ 
│                                                                            │ 
│                                                                            │ 
└────────────────────────────────────────────────────────────────────────────┘ 

Since the full flow discharge at a 2% slope is determined to be 1.73 CFS and the peak 

discharge from the routed 100-year storm is 1.20 CFS, it is concluded that the pipe size 

is adequate to convey the runoff from the 100-year storm.  

 

NOTE: Due to the terrain and proposed grading on site, the slope of this pipe is likely to 

be steeper, and therefore, would be even more capable of conveying the discharge 

(minimum slope of 8” pipe = 0.0096 or 0.96%).  
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Water Quality Calculations: 
According to City of Milwaukie’s pre-application comments (dated 11/2/17), the City has 

adopted the City of Portland 2016 Stormwater Management Manual for the design of 

water quality facilities. As previously mentioned, due to topography and grading 

constraints for the site, a typical water quality facility is not feasible. Therefore, 

according to the City of Portland 2016 Stormwater Management Manual: 

 

“Manufactured stormwater treatment technologies may also be considered where site 

constraints limit or prevent facility sizing for the water quality storm (0.83 inches in 24 

hours). In those instances, approved manufactured stormwater treatment technologies 

may be proposed for pollution reduction.” 

 

Water Quality Calculations: 

The water quality requirement is to collect and treat 0.83 inches of runoff in 24 hours. 

 

The water quality analysis will be performed using the Santa Barbara Urban Hydrograph 

(SBUH) Method. (KING COUNTY DEPARTMENT OF PUBLIC WORKS Surface Water 

Management Division, HYDROGRAPH PROGRAMS Version 4.20) 
---------------------------------------------------------------------- 

******************** S.C.S. TYPE-1A DISTRIBUTION ******************** 

*********   1-YEAR  24-HOUR STORM  ****   .83" TOTAL PRECIP. ********* 

---------------------------------------------------------------------- 

ENTER: A(PERV), CN(PERV), A(IMPERV), CN(IMPERV), TC FOR BASIN NO.  1 

0.9446,80,0.3592,98,5 

 

DATA PRINT-OUT: 

 

  AREA(ACRES)    PERVIOUS    IMPERVIOUS   TC(MINUTES) 

                 A     CN     A     CN 

       1.3        .9  80.0     .4  98.0        5.0 

 

  PEAK-Q(CFS)   T-PEAK(HRS)    VOL(CU-FT) 

       .06          7.67            949 

 

ENTER [d:][path]filename[.ext] FOR STORAGE OF COMPUTED HYDROGRAPH: 

17072-1.wq 

 
Water Quality Summary: 
A Contech CDS2015-4-C water quality manhole will be sufficient enough to treat runoff 

from the proposed development. See the following detail for further information. 
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Erosion Prevention and Sediment Control: 
During construction, sediment fence will be placed surrounding the perimeter of the site 

improvements to prevent any movement of soil or debris from on-site to neighboring 

properties. Sediment fence will remain on-site for the entire duration of construction. In 

the catch basins on-site, silt sack inserts will be used to catch sediment that is 

transferred by storm runoff. Bio bags will be used on the proposed curb inlet to the 

north as well as the next downstream catch basins from the site. Straw wattles will be 

placed along the contours on the steep slopes. 
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