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Introduction: 

The proposed expansion and redevelopment of the Metal Era site located at 1600 & 1700 
Airport Road will consist of two new building additions on the north and east sides of the 
existing 1600 building with new drives and loading areas and expanded parking in the 
south and north parts of the site. (See the proposed conditions plans in the appendix). The 
proposed development will be constructed in three phases; with the south parking lot 
expansion being done in phase 1, the east building addition, east drives and loading dock 
and the northeast parking being done in phase 2 and the north building addition , loading 
areas and drives and northwest parking being done in phase 3. Most of the phase 3 
expansion is over existing impervious area. In order to meet the City of Waukesha and 
WI DNR storm water requirements two storm water facilities area being proposed. There 
will be an underground “Stormtech” system installed under the phase 1 parking lot as part 
of the phase 1 construction. Also as part of this development a new rain garden / bio-
retention basin will be installed in the south part of the site near the intersection of 
Airport Road and Aviation Drive that will be constructed as part of the phase 2 
expansion. The storm water facilities and analysis are based on the ultimate post-
construction conditions. The storm water facility will not have any exposed permanent 
water surfaces since the site is close to the Airport. Storm water runoff from portions of 
the new development will be directed to these new storm water management facilities 
through a new storm sewer system, which has been sized for the 100-year design storm 
event. The site after the ultimate development will meet and exceed the storm water 
requirements for runoff quantity and quality control for redevelopment per NR 151 and 
the Chapter 32 of the City of Waukesha code of ordnances. 
 
 
Storm water requirements per the WI DNR – NR 151, and City  of 
Waukesha Storm water ordnance – Chapter 32 : 
 
Runoff Quantity Control: 
Not to exceed the predevelopment conditions 
 
Runoff Quality Control: 
40% to total suspend sediment (TSS) loads from parking areas and roads shall be 
removed prior to discharge. (Per NR 151.122 (2)) 
 
 
Developed Site:  (See the Proposed Conditions Plan: Appendix “B”). 
 
Soil Types: Per the soil survey for Waukesha County the underlying soils 

consists of Theresa Silt-Loam, HSG B, Dodge Silt-Loam, HSG B 
and Hochheim Loam, HSG B.    

    
Cover & CN:  CN 61, 75-100% Grass Cover, Good condition, HSG C. 
 CN 98, Paved Parking, Drives & Roofs (impervious surface) 
   
Area: Site = 10.80 acres  
 Offsite contributing Area = 2.2 acres 
 



 
 
24-Hour Rainfall Values: 
2-Year: 2.7” 
10-Year: 4.0” 
100-Year: 5.6” 
 
All rainfall values per the City of Waukesha stormwater ordnance  
 
 
Method of Analysis: 
 
The storm water runoff quantity was calculated using the methods outlines in TR-55 
(“Urban Hydrology for Small Watersheds” by the U.S. Department of Agriculture’s Soil 
Conservation Services).  Calculations were performed with the “HydroCAD 7.10” 
computer software.  Water quality calculations were done using WinSLAMM for 
Windows version 9.4.0. 
 
Drainage Summary: (See Summary of Calculations in Appendix) 
 

Area 2 Year Storm10 Year Storm100 Year Storm 
    

Existing Conditions    
Subcatchment  1 
 (Existing Site Area)  17.00 cfs 36.39 cfs 62.70 cfs 
        

Proposed Conditions    
Subcatchment 1  
 (Area to proposed undrgrd -
pond 1) 3.25 cfs 5.25 cfs 7.68 cfs 

Underground - Pond 1 (out) 0.65 cfs 0.89 cfs 1.23 cfs 
Subcatchment 2  
 (Area to proposed rain garden - 
pond 2) 4.90 cfs 8.02 cfs 11.84 cfs 
Rain garden - Pond 2 (out) 0.77 cfs 1.56 cfs 6.35 cfs 
Subcatchment 3  
 (Undetained Area) 16.13 cfs 32.22 cfs 53.44 cfs 
Total proposed runoff  
(Reach 1) 17.00 cfs 34.10 cfs 56.22 cfs 
    

Allowable Discharge 17.00 cfs 36.39 cfs 62.70 cfs 

 
 
 
 
 
 



 
 
 
 
Water Quality: 

 
WDNR requirements for redevelopment for water quality per section NR151.122 (2) 
table 1, requires the project to  remove over 40% of the total suspended solids (TSS) from 
parking areas and roads prior to discharge off site, as quantified using WinSLAMM for 
Windows version 9.4.0 (See appendix for calculation results and inputs).  This is 
achieved by the proposed Stormtech underground storm water facility and new rain 
garden (bio-retention basin) in the south part of the site . Proposed catch basins with 
sumps will also be installed in the new parking and driveway areas which will provide 
some additional water quality, but were not included in the WinSLAMM analysis. The 
TSS out of each area and total removal of site is as summarized below: 
 
      Before Drainage System   After Controls % Reduction 
 
Area to underground   1280 lbs       306.6  lbs   76.05% 
Storm water facility 
(Pond 1) 
 
Area to Rain Garden   373.6 lbs       47.4  lbs   87.3% 
(Bio-retention Basin) 
(Pond 2) 
 
Untreated Area      603.1 lbs       603.1 lbs   0.0% 
 
Total            2256.4 lbs       957.1 lbs   57.6% 
 
 
 
Conclusion: 
The proposed peak runoff rates under post-redevelopment conditions are reduced to no 
more than the peak runoff rate under the existing conditions. The storm water 
underground basin and rain garden will provide water quality so that over 40% of TSS 
will be removed from the proposed runoff from the parking and drives areas after 
redevelopment.  Therefore, the proposed redevelopment meets and exceeds the storm 
water management and water quality requirements for the City of Waukesha and NR 151.  
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Drainage Diagram for CJE1506-Exst
Prepared by {enter your company name here}        8/21/2015

HydroCAD® 7.10  s/n 003450  © 2005 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

1S

EXISTING



Type II 24-hr 2-year  Rainfall=2.70"CJE1506-Exst
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13.000 ac   Runoff Depth>0.78"Subcatchment 1S: EXISTING
   Flow Length=300'   Tc=9.5 min   CN=77   Runoff=17.00 cfs  0.847 af

Total Runoff Area = 13.000 ac   Runoff Volume = 0.847 af   Average Runoff Depth = 0.78"
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Subcatchment 1S: EXISTING

Runoff = 17.00 cfs @ 12.02 hrs,  Volume= 0.847 af,  Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 2-year  Rainfall=2.70"

Area (ac) CN Description
3.230 98 Roofs
2.280 98 Paved parking & Walks
5.290 61 >75% Grass cover, Good, HSG B
2.200 61 >75% Grass cover, Good, HSG B - offsite area

13.000 77 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 100 0.0400 0.2 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.57"

1.2 200 0.0300 2.8 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

9.5 300 Total

Subcatchment 1S: EXISTING
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Type II 24-hr 2-year
Rainfall=2.70"

Runoff Area=13.000 ac
Runoff Volume=0.847 af

Runoff Depth>0.78"
Flow Length=300'

Tc=9.5 min
CN=77

17.00 cfs



Type II 24-hr 10-year  Rainfall=4.00"CJE1506-Exst
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13.000 ac   Runoff Depth>1.66"Subcatchment 1S: EXISTING
   Flow Length=300'   Tc=9.5 min   CN=77   Runoff=36.39 cfs  1.796 af

Total Runoff Area = 13.000 ac   Runoff Volume = 1.796 af   Average Runoff Depth = 1.66"
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Subcatchment 1S: EXISTING

Runoff = 36.39 cfs @ 12.01 hrs,  Volume= 1.796 af,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-year  Rainfall=4.00"

Area (ac) CN Description
3.230 98 Roofs
2.280 98 Paved parking & Walks
5.290 61 >75% Grass cover, Good, HSG B
2.200 61 >75% Grass cover, Good, HSG B - offsite area

13.000 77 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 100 0.0400 0.2 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.57"

1.2 200 0.0300 2.8 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

9.5 300 Total

Subcatchment 1S: EXISTING
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Type II 24-hr 10-year
Rainfall=4.00"

Runoff Area=13.000 ac
Runoff Volume=1.796 af

Runoff Depth>1.66"
Flow Length=300'

Tc=9.5 min
CN=77

36.39 cfs



Type II 24-hr 100-year  Rainfall=5.60"CJE1506-Exst
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13.000 ac   Runoff Depth>2.89"Subcatchment 1S: EXISTING
   Flow Length=300'   Tc=9.5 min   CN=77   Runoff=62.70 cfs  3.136 af

Total Runoff Area = 13.000 ac   Runoff Volume = 3.136 af   Average Runoff Depth = 2.89"
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Subcatchment 1S: EXISTING

Runoff = 62.70 cfs @ 12.01 hrs,  Volume= 3.136 af,  Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 100-year  Rainfall=5.60"

Area (ac) CN Description
3.230 98 Roofs
2.280 98 Paved parking & Walks
5.290 61 >75% Grass cover, Good, HSG B
2.200 61 >75% Grass cover, Good, HSG B - offsite area

13.000 77 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 100 0.0400 0.2 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.57"

1.2 200 0.0300 2.8 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

9.5 300 Total

Subcatchment 1S: EXISTING
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Type II 24-hr 100-year
Rainfall=5.60"

Runoff Area=13.000 ac
Runoff Volume=3.136 af

Runoff Depth>2.89"
Flow Length=300'

Tc=9.5 min
CN=77

62.70 cfs











Drainage Diagram for CJE1506-Prop
Prepared by {enter your company name here}        8/21/2015

HydroCAD® 7.10  s/n 003450  © 2005 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

1S

Subcatchment 1

2S

Subcatchment 2

3S

Subcatchment 3

1R

Total Outflow

1P

Underground detention

2P

Pond 2
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1.140 ac   Runoff Depth>1.75"Subcatchment 1S: Subcatchment 1
   Flow Length=181'   Tc=9.2 min   CN=92   Runoff=3.25 cfs  0.167 af

Runoff Area=1.760 ac   Runoff Depth>1.67"Subcatchment 2S: Subcatchment 2
   Flow Length=123'   Tc=8.8 min   CN=91   Runoff=4.90 cfs  0.245 af

Runoff Area=10.100 ac   Runoff Depth>0.93"Subcatchment 3S: Subcatchment 3
   Flow Length=113'   Tc=9.2 min   CN=80   Runoff=16.13 cfs  0.787 af

   Inflow=17.00 cfs  1.155 afReach 1R: Total Outflow
   Outflow=17.00 cfs  1.155 af

Peak Elev=117.08'  Storage=3,294 cf   Inflow=3.25 cfs  0.167 afPond 1P: Underground detention
6.0" x 70.0' Culvert   Outflow=0.65 cfs  0.156 af

Peak Elev=119.40'  Storage=5,727 cf   Inflow=4.90 cfs  0.245 afPond 2P: Pond 2
   Primary=0.77 cfs  0.212 af   Secondary=0.00 cfs  0.000 af   Outflow=0.77 cfs  0.212 af

Total Runoff Area = 13.000 ac   Runoff Volume = 1.199 af   Average Runoff Depth = 1.11"
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Subcatchment 1S: Subcatchment 1

Runoff = 3.25 cfs @ 12.00 hrs,  Volume= 0.167 af,  Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 2-year  Rainfall=2.70"

Area (ac) CN Description
0.960 98 Paved parking & roofs
0.180 61 >75% Grass cover, Good, HSG B
1.140 92 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.0 48 0.0100 0.1 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.57"

0.8 52 0.0190 1.1 Sheet Flow, B-C
Smooth surfaces   n= 0.011   P2= 2.57"

0.4 81 0.0247 3.2 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

9.2 181 Total

Subcatchment 1S: Subcatchment 1
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Type II 24-hr 2-year
Rainfall=2.70"

Runoff Area=1.140 ac
Runoff Volume=0.167 af

Runoff Depth>1.75"
Flow Length=181'

Tc=9.2 min
CN=92

3.25 cfs
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Subcatchment 2S: Subcatchment 2

Runoff = 4.90 cfs @ 12.00 hrs,  Volume= 0.245 af,  Depth> 1.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 2-year  Rainfall=2.70"

Area (ac) CN Description
0.830 98 Roofs
0.600 98 Paved parking & Walks
0.330 61 >75% Grass cover, Good, HSG B
1.760 91 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 70 0.0240 0.2 Sheet Flow, E-F
Grass: Short   n= 0.150   P2= 2.57"

1.1 16 0.1587 0.2 Sheet Flow, F-G
Grass: Short   n= 0.150   P2= 2.57"

0.1 37 0.0078 5.2 9.28 Circular Channel (pipe), G-H
Diam= 18.0"  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

8.8 123 Total

Subcatchment 2S: Subcatchment 2
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Type II 24-hr 2-year
Rainfall=2.70"

Runoff Area=1.760 ac
Runoff Volume=0.245 af

Runoff Depth>1.67"
Flow Length=123'

Tc=8.8 min
CN=91

4.90 cfs



Type II 24-hr 2-year  Rainfall=2.70"CJE1506-Prop
Page 5Prepared by {enter your company name here}

8/21/2015HydroCAD® 7.10  s/n 003450  © 2005 HydroCAD Software Solutions LLC

Subcatchment 3S: Subcatchment 3

Runoff = 16.13 cfs @ 12.01 hrs,  Volume= 0.787 af,  Depth> 0.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 2-year  Rainfall=2.70"

Area (ac) CN Description
3.960 98 Roofs
1.360 98 Paved parking & Walks
2.580 61 >75% Grass cover, Good, HSG B
2.200 61 >75% Grass cover, Good, HSG B - offsite area

10.100 80 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 30 0.0100 0.1 Sheet Flow, J-K
Grass: Short   n= 0.150   P2= 2.57"

0.6 45 0.0266 1.2 Sheet Flow, K-L
Smooth surfaces   n= 0.011   P2= 2.57"

3.0 25 0.0330 0.1 Sheet Flow, L-M
Grass: Short   n= 0.150   P2= 2.57"

0.1 13 0.0385 3.2 Shallow Concentrated Flow, M-N
Unpaved   Kv= 16.1 fps

9.2 113 Total

Subcatchment 3S: Subcatchment 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr 2-year
Rainfall=2.70"

Runoff Area=10.100 ac
Runoff Volume=0.787 af

Runoff Depth>0.93"
Flow Length=113'

Tc=9.2 min
CN=80

16.13 cfs
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Reach 1R: Total Outflow

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 13.000 ac,  Inflow Depth > 1.07"    for  2-year event
Inflow = 17.00 cfs @ 12.01 hrs,  Volume= 1.155 af
Outflow = 17.00 cfs @ 12.01 hrs,  Volume= 1.155 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: Total Outflow
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Inflow Area=13.000 ac

17.00 cfs17.00 cfs
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Pond 1P: Underground detention

Inflow Area = 1.140 ac,  Inflow Depth > 1.75"    for  2-year event
Inflow = 3.25 cfs @ 12.00 hrs,  Volume= 0.167 af
Outflow = 0.65 cfs @ 12.25 hrs,  Volume= 0.156 af,  Atten= 80%,  Lag= 14.6 min
Primary = 0.65 cfs @ 12.25 hrs,  Volume= 0.156 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 117.08' @ 12.25 hrs   Surf.Area= 3,960 sf   Storage= 3,294 cf
Plug-Flow detention time= 85.7 min calculated for 0.156 af (94% of inflow)
Center-of-Mass det. time= 62.4 min ( 829.5 - 767.1 )

Volume Invert Avail.Storage Storage Description
#1 116.00' 4,524 cf Custom Stage Data (Prismatic) Listed below (Recalc)

15,840 cf Overall - 4,529 cf Embedded = 11,311 cf  x 40.0% Voids
#2 116.00' 4,529 cf 44.6"W x 30.0"H x 78.00'L StormTech SC-740  x 9  Inside #1

9,054 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

116.00 3,960 0 0
120.00 3,960 15,840 15,840

Device Routing Invert Outlet Devices
#1 Primary 116.00' 6.0"  x 70.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   

Outlet Invert= 115.65'   S= 0.0050 '/'   Cc= 0.900   n= 0.011   

Primary OutFlow  Max=0.65 cfs @ 12.25 hrs  HW=117.08'   (Free Discharge)
1=Culvert  (Barrel Controls 0.65 cfs @ 3.3 fps)
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Pond 1P: Underground detention

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.140 ac
Peak Elev=117.08'

Storage=3,294 cf
6.0" x 70.0' Culvert

3.25 cfs

0.65 cfs
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Pond 2P: Pond 2

Inflow Area = 1.760 ac,  Inflow Depth > 1.67"    for  2-year event
Inflow = 4.90 cfs @ 12.00 hrs,  Volume= 0.245 af
Outflow = 0.77 cfs @ 12.30 hrs,  Volume= 0.212 af,  Atten= 84%,  Lag= 17.8 min
Primary = 0.77 cfs @ 12.30 hrs,  Volume= 0.212 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 119.40' @ 12.30 hrs   Surf.Area= 2,623 sf   Storage= 5,727 cf
Plug-Flow detention time= 164.8 min calculated for 0.212 af (87% of inflow)
Center-of-Mass det. time= 122.9 min ( 893.8 - 770.9 )

Volume Invert Avail.Storage Storage Description
#1 116.00' 17,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

116.00 1,856 40.0 0 0
117.00 1,856 40.0 742 742
118.00 1,856 100.0 1,856 2,598
119.00 2,384 100.0 2,120 4,718
120.00 2,978 100.0 2,681 7,399
121.00 3,639 100.0 3,309 10,708
122.00 4,318 100.0 3,979 14,686
122.50 5,157 100.0 2,369 17,055

Device Routing Invert Outlet Devices
#1 Primary 116.00' 12.0"  x 45.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   

Outlet Invert= 115.60'   S= 0.0089 '/'   Cc= 0.900   n= 0.010   
#2 Device 1 117.00' 4.0"  x 50.0' long Culvert   CPP, projecting, no headwall,  Ke= 0.900   

Outlet Invert= 116.85'   S= 0.0030 '/'   Cc= 0.900   n= 0.011   
#3 Device 1 121.00' 24.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   
#4 Device 1 119.00' 6.0" Vert. Orifice/Grate   C= 0.600   
#5 Secondary 121.50' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.77 cfs @ 12.30 hrs  HW=119.40'   (Free Discharge)
1=Culvert  (Passes 0.77 cfs of 6.44 cfs potential flow)

2=Culvert  (Barrel Controls 0.40 cfs @ 4.6 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.37 cfs @ 2.2 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=116.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Pond 2
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Inflow Area=1.760 ac
Peak Elev=119.40'

Storage=5,727 cf

4.90 cfs

0.77 cfs0.77 cfs

0.00 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1.140 ac   Runoff Depth>2.92"Subcatchment 1S: Subcatchment 1
   Flow Length=181'   Tc=9.2 min   CN=92   Runoff=5.25 cfs  0.278 af

Runoff Area=1.760 ac   Runoff Depth>2.83"Subcatchment 2S: Subcatchment 2
   Flow Length=123'   Tc=8.8 min   CN=91   Runoff=8.02 cfs  0.415 af

Runoff Area=10.100 ac   Runoff Depth>1.88"Subcatchment 3S: Subcatchment 3
   Flow Length=113'   Tc=9.2 min   CN=80   Runoff=32.22 cfs  1.582 af

   Inflow=34.10 cfs  2.214 afReach 1R: Total Outflow
   Outflow=34.10 cfs  2.214 af

Peak Elev=117.91'  Storage=5,510 cf   Inflow=5.25 cfs  0.278 afPond 1P: Underground detention
6.0" x 70.0' Culvert   Outflow=0.89 cfs  0.265 af

Peak Elev=120.53'  Storage=9,064 cf   Inflow=8.02 cfs  0.415 afPond 2P: Pond 2
   Primary=1.56 cfs  0.368 af   Secondary=0.00 cfs  0.000 af   Outflow=1.56 cfs  0.368 af

Total Runoff Area = 13.000 ac   Runoff Volume = 2.274 af   Average Runoff Depth = 2.10"
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Subcatchment 1S: Subcatchment 1

Runoff = 5.25 cfs @ 12.00 hrs,  Volume= 0.278 af,  Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-year  Rainfall=4.00"

Area (ac) CN Description
0.960 98 Paved parking & roofs
0.180 61 >75% Grass cover, Good, HSG B
1.140 92 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.0 48 0.0100 0.1 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.57"

0.8 52 0.0190 1.1 Sheet Flow, B-C
Smooth surfaces   n= 0.011   P2= 2.57"

0.4 81 0.0247 3.2 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

9.2 181 Total

Subcatchment 1S: Subcatchment 1
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Type II 24-hr 10-year
Rainfall=4.00"

Runoff Area=1.140 ac
Runoff Volume=0.278 af

Runoff Depth>2.92"
Flow Length=181'

Tc=9.2 min
CN=92

5.25 cfs
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Subcatchment 2S: Subcatchment 2

Runoff = 8.02 cfs @ 12.00 hrs,  Volume= 0.415 af,  Depth> 2.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-year  Rainfall=4.00"

Area (ac) CN Description
0.830 98 Roofs
0.600 98 Paved parking & Walks
0.330 61 >75% Grass cover, Good, HSG B
1.760 91 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 70 0.0240 0.2 Sheet Flow, E-F
Grass: Short   n= 0.150   P2= 2.57"

1.1 16 0.1587 0.2 Sheet Flow, F-G
Grass: Short   n= 0.150   P2= 2.57"

0.1 37 0.0078 5.2 9.28 Circular Channel (pipe), G-H
Diam= 18.0"  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

8.8 123 Total

Subcatchment 2S: Subcatchment 2
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Type II 24-hr 10-year
Rainfall=4.00"

Runoff Area=1.760 ac
Runoff Volume=0.415 af

Runoff Depth>2.83"
Flow Length=123'

Tc=8.8 min
CN=91

8.02 cfs
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Subcatchment 3S: Subcatchment 3

Runoff = 32.22 cfs @ 12.01 hrs,  Volume= 1.582 af,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-year  Rainfall=4.00"

Area (ac) CN Description
3.960 98 Roofs
1.360 98 Paved parking & Walks
2.580 61 >75% Grass cover, Good, HSG B
2.200 61 >75% Grass cover, Good, HSG B - offsite area

10.100 80 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 30 0.0100 0.1 Sheet Flow, J-K
Grass: Short   n= 0.150   P2= 2.57"

0.6 45 0.0266 1.2 Sheet Flow, K-L
Smooth surfaces   n= 0.011   P2= 2.57"

3.0 25 0.0330 0.1 Sheet Flow, L-M
Grass: Short   n= 0.150   P2= 2.57"

0.1 13 0.0385 3.2 Shallow Concentrated Flow, M-N
Unpaved   Kv= 16.1 fps

9.2 113 Total

Subcatchment 3S: Subcatchment 3
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Type II 24-hr 10-year
Rainfall=4.00"

Runoff Area=10.100 ac
Runoff Volume=1.582 af

Runoff Depth>1.88"
Flow Length=113'

Tc=9.2 min
CN=80

32.22 cfs
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Reach 1R: Total Outflow

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 13.000 ac,  Inflow Depth > 2.04"    for  10-year event
Inflow = 34.10 cfs @ 12.01 hrs,  Volume= 2.214 af
Outflow = 34.10 cfs @ 12.01 hrs,  Volume= 2.214 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: Total Outflow
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Inflow Area=13.000 ac

34.10 cfs34.10 cfs
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Pond 1P: Underground detention

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.140 ac,  Inflow Depth > 2.92"    for  10-year event
Inflow = 5.25 cfs @ 12.00 hrs,  Volume= 0.278 af
Outflow = 0.89 cfs @ 12.27 hrs,  Volume= 0.265 af,  Atten= 83%,  Lag= 16.4 min
Primary = 0.89 cfs @ 12.27 hrs,  Volume= 0.265 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 117.91' @ 12.27 hrs   Surf.Area= 3,960 sf   Storage= 5,510 cf
Plug-Flow detention time= 89.3 min calculated for 0.264 af (95% of inflow)
Center-of-Mass det. time= 71.1 min ( 826.9 - 755.8 )

Volume Invert Avail.Storage Storage Description
#1 116.00' 4,524 cf Custom Stage Data (Prismatic) Listed below (Recalc)

15,840 cf Overall - 4,529 cf Embedded = 11,311 cf  x 40.0% Voids
#2 116.00' 4,529 cf 44.6"W x 30.0"H x 78.00'L StormTech SC-740  x 9  Inside #1

9,054 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

116.00 3,960 0 0
120.00 3,960 15,840 15,840

Device Routing Invert Outlet Devices
#1 Primary 116.00' 6.0"  x 70.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   

Outlet Invert= 115.65'   S= 0.0050 '/'   Cc= 0.900   n= 0.011   

Primary OutFlow  Max=0.89 cfs @ 12.27 hrs  HW=117.91'   (Free Discharge)
1=Culvert  (Barrel Controls 0.89 cfs @ 4.6 fps)
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Pond 1P: Underground detention
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Inflow Area=1.140 ac
Peak Elev=117.91'

Storage=5,510 cf
6.0" x 70.0' Culvert

5.25 cfs

0.89 cfs
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Pond 2P: Pond 2

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.760 ac,  Inflow Depth > 2.83"    for  10-year event
Inflow = 8.02 cfs @ 12.00 hrs,  Volume= 0.415 af
Outflow = 1.56 cfs @ 12.23 hrs,  Volume= 0.368 af,  Atten= 81%,  Lag= 14.2 min
Primary = 1.56 cfs @ 12.23 hrs,  Volume= 0.368 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 120.53' @ 12.23 hrs   Surf.Area= 3,327 sf   Storage= 9,064 cf
Plug-Flow detention time= 134.8 min calculated for 0.368 af (89% of inflow)
Center-of-Mass det. time= 97.5 min ( 856.3 - 758.9 )

Volume Invert Avail.Storage Storage Description
#1 116.00' 17,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

116.00 1,856 40.0 0 0
117.00 1,856 40.0 742 742
118.00 1,856 100.0 1,856 2,598
119.00 2,384 100.0 2,120 4,718
120.00 2,978 100.0 2,681 7,399
121.00 3,639 100.0 3,309 10,708
122.00 4,318 100.0 3,979 14,686
122.50 5,157 100.0 2,369 17,055

Device Routing Invert Outlet Devices
#1 Primary 116.00' 12.0"  x 45.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   

Outlet Invert= 115.60'   S= 0.0089 '/'   Cc= 0.900   n= 0.010   
#2 Device 1 117.00' 4.0"  x 50.0' long Culvert   CPP, projecting, no headwall,  Ke= 0.900   

Outlet Invert= 116.85'   S= 0.0030 '/'   Cc= 0.900   n= 0.011   
#3 Device 1 121.00' 24.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   
#4 Device 1 119.00' 6.0" Vert. Orifice/Grate   C= 0.600   
#5 Secondary 121.50' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.56 cfs @ 12.23 hrs  HW=120.53'   (Free Discharge)
1=Culvert  (Passes 1.56 cfs of 7.59 cfs potential flow)

2=Culvert  (Barrel Controls 0.49 cfs @ 5.6 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 1.07 cfs @ 5.4 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=116.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Pond 2
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Inflow Area=1.760 ac
Peak Elev=120.53'

Storage=9,064 cf

8.02 cfs

1.56 cfs1.56 cfs

0.00 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1.140 ac   Runoff Depth>4.38"Subcatchment 1S: Subcatchment 1
   Flow Length=181'   Tc=9.2 min   CN=92   Runoff=7.68 cfs  0.416 af

Runoff Area=1.760 ac   Runoff Depth>4.28"Subcatchment 2S: Subcatchment 2
   Flow Length=123'   Tc=8.8 min   CN=91   Runoff=11.84 cfs  0.628 af

Runoff Area=10.100 ac   Runoff Depth>3.18"Subcatchment 3S: Subcatchment 3
   Flow Length=113'   Tc=9.2 min   CN=80   Runoff=53.44 cfs  2.673 af

   Inflow=56.22 cfs  3.639 afReach 1R: Total Outflow
   Outflow=56.22 cfs  3.639 af

Peak Elev=119.48'  Storage=8,227 cf   Inflow=7.68 cfs  0.416 afPond 1P: Underground detention
6.0" x 70.0' Culvert   Outflow=1.23 cfs  0.401 af

Peak Elev=121.36'  Storage=12,065 cf   Inflow=11.84 cfs  0.628 afPond 2P: Pond 2
   Primary=6.35 cfs  0.565 af   Secondary=0.00 cfs  0.000 af   Outflow=6.35 cfs  0.565 af

Total Runoff Area = 13.000 ac   Runoff Volume = 3.717 af   Average Runoff Depth = 3.43"
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Subcatchment 1S: Subcatchment 1

Runoff = 7.68 cfs @ 12.00 hrs,  Volume= 0.416 af,  Depth> 4.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 100-year  Rainfall=5.60"

Area (ac) CN Description
0.960 98 Paved parking & roofs
0.180 61 >75% Grass cover, Good, HSG B
1.140 92 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.0 48 0.0100 0.1 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.57"

0.8 52 0.0190 1.1 Sheet Flow, B-C
Smooth surfaces   n= 0.011   P2= 2.57"

0.4 81 0.0247 3.2 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

9.2 181 Total

Subcatchment 1S: Subcatchment 1
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Type II 24-hr 100-year
Rainfall=5.60"

Runoff Area=1.140 ac
Runoff Volume=0.416 af

Runoff Depth>4.38"
Flow Length=181'

Tc=9.2 min
CN=92

7.68 cfs
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Subcatchment 2S: Subcatchment 2

Runoff = 11.84 cfs @ 12.00 hrs,  Volume= 0.628 af,  Depth> 4.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 100-year  Rainfall=5.60"

Area (ac) CN Description
0.830 98 Roofs
0.600 98 Paved parking & Walks
0.330 61 >75% Grass cover, Good, HSG B
1.760 91 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 70 0.0240 0.2 Sheet Flow, E-F
Grass: Short   n= 0.150   P2= 2.57"

1.1 16 0.1587 0.2 Sheet Flow, F-G
Grass: Short   n= 0.150   P2= 2.57"

0.1 37 0.0078 5.2 9.28 Circular Channel (pipe), G-H
Diam= 18.0"  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

8.8 123 Total

Subcatchment 2S: Subcatchment 2
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Type II 24-hr 100-year
Rainfall=5.60"

Runoff Area=1.760 ac
Runoff Volume=0.628 af

Runoff Depth>4.28"
Flow Length=123'

Tc=8.8 min
CN=91

11.84 cfs
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Subcatchment 3S: Subcatchment 3

Runoff = 53.44 cfs @ 12.00 hrs,  Volume= 2.673 af,  Depth> 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 100-year  Rainfall=5.60"

Area (ac) CN Description
3.960 98 Roofs
1.360 98 Paved parking & Walks
2.580 61 >75% Grass cover, Good, HSG B
2.200 61 >75% Grass cover, Good, HSG B - offsite area

10.100 80 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 30 0.0100 0.1 Sheet Flow, J-K
Grass: Short   n= 0.150   P2= 2.57"

0.6 45 0.0266 1.2 Sheet Flow, K-L
Smooth surfaces   n= 0.011   P2= 2.57"

3.0 25 0.0330 0.1 Sheet Flow, L-M
Grass: Short   n= 0.150   P2= 2.57"

0.1 13 0.0385 3.2 Shallow Concentrated Flow, M-N
Unpaved   Kv= 16.1 fps

9.2 113 Total

Subcatchment 3S: Subcatchment 3
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Type II 24-hr 100-year
Rainfall=5.60"

Runoff Area=10.100 ac
Runoff Volume=2.673 af

Runoff Depth>3.18"
Flow Length=113'

Tc=9.2 min
CN=80

53.44 cfs
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Reach 1R: Total Outflow

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 13.000 ac,  Inflow Depth > 3.36"    for  100-year event
Inflow = 56.22 cfs @ 12.01 hrs,  Volume= 3.639 af
Outflow = 56.22 cfs @ 12.01 hrs,  Volume= 3.639 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: Total Outflow

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=13.000 ac

56.22 cfs56.22 cfs



Type II 24-hr 100-year  Rainfall=5.60"CJE1506-Prop
Page 25Prepared by {enter your company name here}

8/21/2015HydroCAD® 7.10  s/n 003450  © 2005 HydroCAD Software Solutions LLC

Pond 1P: Underground detention

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.140 ac,  Inflow Depth > 4.38"    for  100-year event
Inflow = 7.68 cfs @ 12.00 hrs,  Volume= 0.416 af
Outflow = 1.23 cfs @ 12.29 hrs,  Volume= 0.401 af,  Atten= 84%,  Lag= 17.3 min
Primary = 1.23 cfs @ 12.29 hrs,  Volume= 0.401 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 119.48' @ 12.29 hrs   Surf.Area= 3,960 sf   Storage= 8,227 cf
Plug-Flow detention time= 93.5 min calculated for 0.399 af (96% of inflow)
Center-of-Mass det. time= 78.3 min ( 826.5 - 748.2 )

Volume Invert Avail.Storage Storage Description
#1 116.00' 4,524 cf Custom Stage Data (Prismatic) Listed below (Recalc)

15,840 cf Overall - 4,529 cf Embedded = 11,311 cf  x 40.0% Voids
#2 116.00' 4,529 cf 44.6"W x 30.0"H x 78.00'L StormTech SC-740  x 9  Inside #1

9,054 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

116.00 3,960 0 0
120.00 3,960 15,840 15,840

Device Routing Invert Outlet Devices
#1 Primary 116.00' 6.0"  x 70.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   

Outlet Invert= 115.65'   S= 0.0050 '/'   Cc= 0.900   n= 0.011   

Primary OutFlow  Max=1.23 cfs @ 12.29 hrs  HW=119.48'   (Free Discharge)
1=Culvert  (Barrel Controls 1.23 cfs @ 6.3 fps)
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Pond 1P: Underground detention

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

8

7

6

5

4

3

2

1

0

Inflow Area=1.140 ac
Peak Elev=119.48'

Storage=8,227 cf
6.0" x 70.0' Culvert

7.68 cfs

1.23 cfs



Type II 24-hr 100-year  Rainfall=5.60"CJE1506-Prop
Page 27Prepared by {enter your company name here}

8/21/2015HydroCAD® 7.10  s/n 003450  © 2005 HydroCAD Software Solutions LLC

Pond 2P: Pond 2

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.760 ac,  Inflow Depth > 4.28"    for  100-year event
Inflow = 11.84 cfs @ 12.00 hrs,  Volume= 0.628 af
Outflow = 6.35 cfs @ 12.12 hrs,  Volume= 0.565 af,  Atten= 46%,  Lag= 7.2 min
Primary = 6.35 cfs @ 12.12 hrs,  Volume= 0.565 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 121.36' @ 12.12 hrs   Surf.Area= 3,884 sf   Storage= 12,065 cf
Plug-Flow detention time= 111.9 min calculated for 0.563 af (90% of inflow)
Center-of-Mass det. time= 77.9 min ( 828.4 - 750.6 )

Volume Invert Avail.Storage Storage Description
#1 116.00' 17,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

116.00 1,856 40.0 0 0
117.00 1,856 40.0 742 742
118.00 1,856 100.0 1,856 2,598
119.00 2,384 100.0 2,120 4,718
120.00 2,978 100.0 2,681 7,399
121.00 3,639 100.0 3,309 10,708
122.00 4,318 100.0 3,979 14,686
122.50 5,157 100.0 2,369 17,055

Device Routing Invert Outlet Devices
#1 Primary 116.00' 12.0"  x 45.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   

Outlet Invert= 115.60'   S= 0.0089 '/'   Cc= 0.900   n= 0.010   
#2 Device 1 117.00' 4.0"  x 50.0' long Culvert   CPP, projecting, no headwall,  Ke= 0.900   

Outlet Invert= 116.85'   S= 0.0030 '/'   Cc= 0.900   n= 0.011   
#3 Device 1 121.00' 24.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   
#4 Device 1 119.00' 6.0" Vert. Orifice/Grate   C= 0.600   
#5 Secondary 121.50' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=5.99 cfs @ 12.12 hrs  HW=121.34'   (Free Discharge)
1=Culvert  (Passes 5.99 cfs of 8.32 cfs potential flow)

2=Culvert  (Barrel Controls 0.55 cfs @ 6.3 fps)
3=Orifice/Grate  (Weir Controls 4.08 cfs @ 1.9 fps)
4=Orifice/Grate  (Orifice Controls 1.37 cfs @ 7.0 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=116.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Pond 2
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CJE1506 - Area to underground - Output Summary
SLAMM for Windows Version 9.4.0
(c) Copyright Robert Pitt and John Voorhees 2003
All Rights Reserved

Data file name:  \\Storage-057f\cjesto1\WinSLAMM\CJE1506 - Area to underground.dat
Data file description:  CJE0826-west pond
Rain file name:  \\Storage\cjesto1\WinSLAMM\Rain Files\MKE1969.RAN
Particulate Solids Concentration file name:  \\Storage\cjesto1\WinSLAMM\WI_AVG01.psc
Runoff Coefficient file name:  \\Storage\cjesto1\WinSLAMM\WI_SL01.rsv
Particulate Residue Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_DLV01.prr
Residential Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Institutional Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Commercial Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Industrial Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Other Urban Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Freeway Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Pollutant Relative Concentration file name:  \\Storage\cjesto1\WinSLAMM\WI_GEO01.ppd
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Model Run Start Date:  01/05/69    Model Run End Date:  12/31/69
Date of run:  08-23-2015    Time of run:  09:05:28
Total Area Modeled (acres):   0.96 
Years in Model Run:  0.99

                                                      Runoff     Percent Particulate Particulate     Percent
                                                      Volume      Runoff      Solids      Solids Particulate
                                                     (cu ft)      Volume       Conc.       Yield      Solids
                                                               Reduction      (mg/L)       (lbs)   Reduction

Source Area Total without Controls:                    82156         0 %       249.6        1280         0 %
Total Before Drainage System:                          82156       0.00%       249.6        1280       0.00%
Total After Drainage System:                           82156       0.00%       249.6        1280       0.00%
Total After Outfall Controls:                          19645      76.09%       250.0       306.6      76.05%
Annualized Total After Outfall Controls:               19918                               310.8            
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CJE1506 - Area to underground
Data file name:  \\Storage-057f\cjesto1\WinSLAMM\CJE1506 - Area to underground.dat
SLAMM Version 9.4.0
Rain file name:  \\Storage\cjesto1\WinSLAMM\Rain Files\MKE1969.RAN
Particulate Solids Concentration file name:  \\Storage\cjesto1\WinSLAMM\WI_AVG01.psc
Runoff Coefficient file name:  \\Storage\cjesto1\WinSLAMM\WI_SL01.rsv
Particulate Residue Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_DLV01.prr
Residential Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Institutional Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Commercial Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Industrial Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Other Urban Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Freeway Street Delivery file name:  \\Storage\cjesto1\WinSLAMM\WI_STR04.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:
 False
Pollutant Relative Concentration file name:  \\Storage\cjesto1\WinSLAMM\WI_GEO01.ppd
Seed for random number generator:  -42 
Study period starting date:  01/05/69       Study period ending date:  12/31/69
Date:  08-23-2015                           Time:  09:05:41
Fraction of each type of Drainage System serving study area:
      1.  Grass Swales 0 
      2.  Undeveloped roadside 0 
          Curb and Gutters, `valleys', or sealed swales in:
           3.  Poor condition (or very flat) 0 
           4.  Fair condition 0 
           5.  Good condition (or very steep) 1 
Site information:  
CJE0826-west pond

                           |<===== Areas for each Source (acres) =====>|
                           Resi-   Institu- Commercial Industrial  Other
                          dential   tional     Areas      Areas   Urban
Source Area                Areas    Areas                          Areas
Roofs 1                    0.000     0.000     0.000     0.000     0.000
Roofs 2                    0.000     0.000     0.000     0.000     0.000
Roofs 3                    0.000     0.000     0.000     0.000     0.000
Roofs 4                    0.000     0.000     0.000     0.000     0.000
Roofs 5                    0.000     0.000     0.000     0.000     0.000
Paved Parking/Storage 1    0.000     0.000     0.000     0.960     0.000
Paved Parking/Storage 2    0.000     0.000     0.000     0.000     0.000
Paved Parking/Storage 3    0.000     0.000     0.000     0.000     0.000
Unpaved Prkng/Storage 1    0.000     0.000     0.000     0.000     0.000
Unpaved Prkng/Storage 2    0.000     0.000     0.000     0.000     0.000
Playground 1               0.000     0.000     0.000     0.000     0.000
Playground 2               0.000     0.000     0.000     0.000     0.000
Driveways 1                0.000     0.000     0.000     0.000     0.000
Driveways 2                0.000     0.000     0.000     0.000     0.000
Driveways 3                0.000     0.000     0.000     0.000     0.000
Sidewalks/Walks 1          0.000     0.000     0.000     0.000     0.000
Sidewalks/Walks 2          0.000     0.000     0.000     0.000     0.000
Street Area 1              0.000     0.000     0.000     0.000     0.000
Street Area 2              0.000     0.000     0.000     0.000     0.000
Street Area 3              0.000     0.000     0.000     0.000     0.000
Large Landscaped Area 1    0.000     0.000     0.000     0.000     0.000
Large Landscaped Area 2    0.000     0.000     0.000     0.000     0.000
Undeveloped Area           0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 1    0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 2    0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 3    0.000     0.000     0.000     0.000     0.000
Isolated/Water Body Area   0.000     0.000     0.000     0.000     0.000
Other Pervious Area        0.000     0.000     0.000     0.000     0.000
Other Dir Cnctd Imp Area   0.000     0.000     0.000     0.000     0.000
Other Part Cnctd Imp Area  0.000     0.000     0.000     0.000     0.000
                        --------  --------  --------  --------  --------
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CJE1506 - Area to underground
Total                    0.000       0.000     0.000     0.960     0.000
                                                                   

Freeway Source Area        Area (acres)

Pavd Lane & Shldr Area 1     0.000
Pavd Lane & Shldr Area 2     0.000
Pavd Lane & Shldr Area 3     0.000
Pavd Lane & Shldr Area 4     0.000
Pavd Lane & Shldr Area 5     0.000
Large Turf Areas             0.000
Undeveloped Areas            0.000
Other Pervious Areas         0.000
Other Directly Conctd Imp    0.000
Other Partially Conctd Imp   0.000
                           --------
Total                        0.000

Total of All Source Areas               0.960
                                        ---------
Total of All Source Areas
     less All Isolated Areas            0.960
                                        =========

      Outfall Control Practice:  Biofiltration Device
         Fraction of Runoff from Outfall Routed to Outfall Biofilters:   1 
      Control Practice 1 :  Wet Detention Ponds
         1.  Area served by detention ponds (acres)=  0 
         2.  Particle Size Distribution file name:  
         3.  Initial stage elevation (ft):   0 
         4.  Peak to Average Flow Ratio:   0 
         5.  Maximum flow allowed into pond (cfs):  No maximum value entered
         6.  Outlet Characteristics:
         7.  Pond stage and surface area
                   Entry    Stage     Pond Area   Natural Seepage   Other Outflow
                   Number    (ft)      (acres)        (in/hr)           (cfs)
                   0        0.00        0.0000          0.00            0.00    
         1.  Top Area (square feet) =  4524 
         2.  Bottom Area (square feet) =  4524 
         3.  Depth (ft):   4.5 
         4.  Depth of Biofilter that is Rock Filled (ft) 4 
         5.  Fraction of Rock Filled Volume as Voids =  0.4 
         6.  Engineered Soil Depth (ft) =  0 
         7.  Engineered Soil Void Ratio =  0 
         8.  Infiltration Rate (in/hr) =  0.3 
         9.  Infiltration Rate Coefficient of Variation   0 
         10. Random Infiltration Rate Generation?  No
         11. Infiltration Rate Fraction (Side):   1 
         12. Infiltration Rate Fraction (Bottom):   1 
         13. Biofilter Width (ft) - for Cost Purposes Only:   50 
         14. Number of Biofiltration Control Devices =  1 
         15. Biofilter Peak to Average Flow Ratio =  3.8 
         16. Percent Solids Reduction Due to Flow Through Engineered Soil =  0 
         17. Particle Size Distribution File:  
         18. Engineered Soil Media:  
         19. Engineered Soil Infiltration Rate:   0 
         21. Biofilter Outlet/Discharge Characteristics:
              Biofilter Outlet/Discharge Option Number 1 
                Outlet type:  Orifice
                     1.  Underdrain outlet diameter (ft):   0.5 
                     2.  Invert elevation above datum (ft):   0.5 
                     3.  Number of underdrain outlets:   1 
              Biofilter Outlet/Discharge Option Number 2 
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CJE1506 - Area to underground
                Outlet type:  Broad Crested Weir
                     1.  Weir crest length (ft):   20 
                     2.  Weir crest width (ft):   10 
                     3.  Height of datum to bottom of weir opening:   4 
                     4.  Default weir coefficients:    Yes
                         Weir Coefficient:   0 
                   Source Area Control Practice Information
Land Use:  Industrial
   Paved Parking/Storage 1    Source area number:  96 
         The Source Area is directly connected or draining to a directly connected 
area

Drainage System

Outfall

Pollutants to be Analyzed and Printed:
         Pollutant Name                Pollutant Type
         --------------                --------------
          Solids                       Particulate
�
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CJE1506 - Area to Rain Garden - Output Summary
SLAMM for Windows Version 9.4.0
(c) Copyright Robert Pitt and John Voorhees 2003
All Rights Reserved

Data file name:  \\Storage-057f\cjesto1\WinSLAMM\CJE1506 - Area to Rain Garden.dat
Data file description:  cje1346
Rain file name:  C:\Program Files\WinSLAMM\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_AVG01.PSC
Runoff Coefficient file name:  C:\PROGRA~1\WINSLAMM\WI_SL06 DEC06.RSV
Particulate Residue Delivery file name:  C:\PROGRA~1\WINSLAMM\WI_DLV01.PRR
Residential Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Institutional Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Freeway Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Pollutant Relative Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_GEO01.PPD
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Model Run Start Date:  03/28/69    Model Run End Date:  12/06/69
Date of run:  08-23-2015    Time of run:  09:02:37
Total Area Modeled (acres):   0.6 
Years in Model Run:  0.67

                                                      Runoff     Percent Particulate Particulate     Percent
                                                      Volume      Runoff      Solids      Solids Particulate
                                                     (cu ft)      Volume       Conc.       Yield      Solids
                                                               Reduction      (mg/L)       (lbs)   Reduction

Source Area Total without Controls:                    46095         0 %       129.8       373.6         0 %
Total Before Drainage System:                          46095       0.00%       129.8       373.6       0.00%
Total After Drainage System:                           46095       0.00%       129.8       373.6       0.00%
Total After Outfall Controls:                          11754      74.50%       64.54       47.36      87.32%
Annualized Total After Outfall Controls:               17655                               71.13            
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CJE1506 - Area to Rain Garden
Data file name:  \\Storage-057f\cjesto1\WinSLAMM\CJE1506 - Area to Rain 
Garden.dat
SLAMM Version 9.4.0
Rain file name:  C:\Program Files\WinSLAMM\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_AVG01.PSC
Runoff Coefficient file name:  C:\PROGRA~1\WINSLAMM\WI_SL06 DEC06.RSV
Particulate Residue Delivery file name:  C:\PROGRA~1\WINSLAMM\WI_DLV01.PRR
Residential Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Institutional Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com 
Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Industrial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Other Urban Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Freeway Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass 
Balance:  False
Pollutant Relative Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_GEO01.PPD
Seed for random number generator:  -42 
Study period starting date:  03/28/69       Study period ending date:  
12/06/69
Start of Winter Season:  12/06              End of Winter Season:  03/28
Date:  08-23-2015                           Time:  09:02:48
Fraction of each type of Drainage System serving study area:
      1.  Grass Swales 0 
      2.  Undeveloped roadside 0 
          Curb and Gutters, `valleys', or sealed swales in:
           3.  Poor condition (or very flat) 0.5 
           4.  Fair condition 0.5 
           5.  Good condition (or very steep) 0 
Site information:  
cje1346

                           |<===== Areas for each Source (acres) =====>|
                           Resi-   Institu- Commercial Industrial  Other
                          dential   tional     Areas      Areas   Urban
Source Area                Areas    Areas                          Areas
Roofs 1                    0.000     0.000     0.000     0.000     0.000
Roofs 2                    0.000     0.000     0.000     0.000     0.000
Roofs 3                    0.000     0.000     0.000     0.000     0.000
Roofs 4                    0.000     0.000     0.000     0.000     0.000
Roofs 5                    0.000     0.000     0.000     0.000     0.000
Paved Parking/Storage 1    0.000     0.000     0.600     0.000     0.000
Paved Parking/Storage 2    0.000     0.000     0.000     0.000     0.000
Paved Parking/Storage 3    0.000     0.000     0.000     0.000     0.000
Unpaved Prkng/Storage 1    0.000     0.000     0.000     0.000     0.000
Unpaved Prkng/Storage 2    0.000     0.000     0.000     0.000     0.000
Playground 1               0.000     0.000     0.000     0.000     0.000
Playground 2               0.000     0.000     0.000     0.000     0.000
Driveways 1                0.000     0.000     0.000     0.000     0.000
Driveways 2                0.000     0.000     0.000     0.000     0.000
Driveways 3                0.000     0.000     0.000     0.000     0.000
Sidewalks/Walks 1          0.000     0.000     0.000     0.000     0.000
Sidewalks/Walks 2          0.000     0.000     0.000     0.000     0.000
Street Area 1              0.000     0.000     0.000     0.000     0.000
Street Area 2              0.000     0.000     0.000     0.000     0.000
Street Area 3              0.000     0.000     0.000     0.000     0.000
Large Landscaped Area 1    0.000     0.000     0.000     0.000     0.000
Large Landscaped Area 2    0.000     0.000     0.000     0.000     0.000
Undeveloped Area           0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 1    0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 2    0.000     0.000     0.000     0.000     0.000
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CJE1506 - Area to Rain Garden
Small Landscaped Area 3    0.000     0.000     0.000     0.000     0.000
Isolated/Water Body Area   0.000     0.000     0.000     0.000     0.000
Other Pervious Area        0.000     0.000     0.000     0.000     0.000
Other Dir Cnctd Imp Area   0.000     0.000     0.000     0.000     0.000
Other Part Cnctd Imp Area  0.000     0.000     0.000     0.000     0.000
                        --------  --------  --------  --------  --------
Total                    0.000       0.000     0.600     0.000     0.000
                                                                   

Freeway Source Area        Area (acres)

Pavd Lane & Shldr Area 1     0.000
Pavd Lane & Shldr Area 2     0.000
Pavd Lane & Shldr Area 3     0.000
Pavd Lane & Shldr Area 4     0.000
Pavd Lane & Shldr Area 5     0.000
Large Turf Areas             0.000
Undeveloped Areas            0.000
Other Pervious Areas         0.000
Other Directly Conctd Imp    0.000
Other Partially Conctd Imp   0.000
                           --------
Total                        0.000

Total of All Source Areas               0.600
                                        ---------
Total of All Source Areas
     less All Isolated Areas            0.600
                                        =========

      Outfall Control Practice:  Biofiltration Device
         Fraction of Runoff from Outfall Routed to Outfall Biofilters:   1 
      Control Practice 1 :  Wet Detention Ponds
         1.  Area served by detention ponds (acres)=  0 
         2.  Particle Size Distribution file name:  
         3.  Initial stage elevation (ft):   0 
         4.  Peak to Average Flow Ratio:   0 
         5.  Maximum flow allowed into pond (cfs):  No maximum value entered
         6.  Outlet Characteristics:
         7.  Pond stage and surface area
                   Entry    Stage     Pond Area   Natural Seepage   Other 
Outflow
                   Number    (ft)      (acres)        (in/hr)           (cfs)
                   0        0.00        0.0000          0.00            0.00  
 
         1.  Top Area (square feet) =  4318 
         2.  Bottom Area (square feet) =  1856 
         3.  Depth (ft):   6 
         4.  Depth of Biofilter that is Rock Filled (ft) 0 
         5.  Fraction of Rock Filled Volume as Voids =  0 
         6.  Engineered Soil Depth (ft) =  2 
         7.  Engineered Soil Void Ratio =  0.4 
         8.  Infiltration Rate (in/hr) =  0.3 
         9.  Infiltration Rate Coefficient of Variation   0 
         10. Random Infiltration Rate Generation?  No
         11. Infiltration Rate Fraction (Side):   1 
         12. Infiltration Rate Fraction (Bottom):   1 
         13. Biofilter Width (ft) - for Cost Purposes Only:   50 
         14. Number of Biofiltration Control Devices =  1 
         15. Biofilter Peak to Average Flow Ratio =  3.8 
         16. Percent Solids Reduction Due to Flow Through Engineered Soil =  0

         17. Particle Size Distribution File:  
\\Storage-057f\cjesto1\WinSLAMM\NURP.CPZ
         18. Engineered Soil Media:  Compost-Sand
         19. Engineered Soil Infiltration Rate:   2.1 

Page 2



CJE1506 - Area to Rain Garden
         21. Biofilter Outlet/Discharge Characteristics:
              Biofilter Outlet/Discharge Option Number 1 
                Outlet type:  Orifice
                     1.  Underdrain outlet diameter (ft):   0.5 
                     2.  Invert elevation above datum (ft):   1 
                     3.  Number of underdrain outlets:   1 
              Biofilter Outlet/Discharge Option Number 2 
                Outlet type:  Broad Crested Weir
                     1.  Weir crest length (ft):   8 
                     2.  Weir crest width (ft):   5 
                     3.  Height of datum to bottom of weir opening:   5.5 
                     4.  Default weir coefficients:    Yes
                         Weir Coefficient:   0 
              Biofilter Outlet/Discharge Option Number 3 
                Outlet type:  Vertical Stand Pipe
                     1.  Stand pipe diameter (ft):   0.33 
                     2.  Stand pipe height above datum (ft):   3 
                   Source Area Control Practice Information
Land Use:  Commercial
   Paved Parking/Storage 1    Source area number:  66 
         The Source Area is directly connected or draining to a directly 
connected area

Drainage System

Outfall

Pollutants to be Analyzed and Printed:
         Pollutant Name                Pollutant Type
         --------------                --------------
          Solids                       Particulate
�
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CJE1506 - Area untreated - Output Summary
SLAMM for Windows Version 9.4.0
(c) Copyright Robert Pitt and John Voorhees 2003
All Rights Reserved

Data file name:  \\Storage-057f\cjesto1\WinSLAMM\CJE1506 - Area untreated.dat
Data file description:  cje1346
Rain file name:  C:\Program Files\WinSLAMM\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_AVG01.PSC
Runoff Coefficient file name:  C:\PROGRA~1\WINSLAMM\WI_SL06 DEC06.RSV
Particulate Residue Delivery file name:  C:\PROGRA~1\WINSLAMM\WI_DLV01.PRR
Residential Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Institutional Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Freeway Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst Indust Dec06.std
Pollutant Relative Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_GEO01.PPD
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Model Run Start Date:  03/28/69    Model Run End Date:  12/06/69
Date of run:  08-23-2015    Time of run:  09:07:01
Total Area Modeled (acres):   1.36 
Years in Model Run:  0.67

                                                      Runoff     Percent Particulate Particulate     Percent
                                                      Volume      Runoff      Solids      Solids Particulate
                                                     (cu ft)      Volume       Conc.       Yield      Solids
                                                               Reduction      (mg/L)       (lbs)   Reduction

Source Area Total without Controls:                    74419         0 %       129.8       603.1         0 %
Total Before Drainage System:                          74419       0.00%       129.8       603.1       0.00%
Total After Drainage System:                           74419       0.00%       129.8       603.1       0.00%
Total After Outfall Controls:                          74419       0.00%       129.8       603.1       0.00%
Annualized Total After Outfall Controls:              111782                               905.9            
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CJE1506 - Area untreated
Data file name:  \\Storage-057f\cjesto1\WinSLAMM\CJE1506 - Area untreated.dat
SLAMM Version 9.4.0
Rain file name:  C:\Program Files\WinSLAMM\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_AVG01.PSC
Runoff Coefficient file name:  C:\PROGRA~1\WINSLAMM\WI_SL06 DEC06.RSV
Particulate Residue Delivery file name:  C:\PROGRA~1\WINSLAMM\WI_DLV01.PRR
Residential Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Institutional Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com 
Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Industrial Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Other Urban Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Freeway Street Delivery file name:  C:\Program Files\WinSLAMM\WI_Com Inst 
Indust Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass 
Balance:  False
Pollutant Relative Concentration file name:  C:\PROGRA~1\WINSLAMM\WI_GEO01.PPD
Seed for random number generator:  -42 
Study period starting date:  03/28/69       Study period ending date:  
12/06/69
Start of Winter Season:  12/06              End of Winter Season:  03/28
Date:  08-23-2015                           Time:  09:07:16
Fraction of each type of Drainage System serving study area:
      1.  Grass Swales 0 
      2.  Undeveloped roadside 0 
          Curb and Gutters, `valleys', or sealed swales in:
           3.  Poor condition (or very flat) 0.5 
           4.  Fair condition 0.5 
           5.  Good condition (or very steep) 0 
Site information:  
cje1346

                           |<===== Areas for each Source (acres) =====>|
                           Resi-   Institu- Commercial Industrial  Other
                          dential   tional     Areas      Areas   Urban
Source Area                Areas    Areas                          Areas
Roofs 1                    0.000     0.000     0.000     0.000     0.000
Roofs 2                    0.000     0.000     0.000     0.000     0.000
Roofs 3                    0.000     0.000     0.000     0.000     0.000
Roofs 4                    0.000     0.000     0.000     0.000     0.000
Roofs 5                    0.000     0.000     0.000     0.000     0.000
Paved Parking/Storage 1    0.000     0.000     0.940     0.000     0.000
Paved Parking/Storage 2    0.000     0.000     0.420     0.000     0.000
Paved Parking/Storage 3    0.000     0.000     0.000     0.000     0.000
Unpaved Prkng/Storage 1    0.000     0.000     0.000     0.000     0.000
Unpaved Prkng/Storage 2    0.000     0.000     0.000     0.000     0.000
Playground 1               0.000     0.000     0.000     0.000     0.000
Playground 2               0.000     0.000     0.000     0.000     0.000
Driveways 1                0.000     0.000     0.000     0.000     0.000
Driveways 2                0.000     0.000     0.000     0.000     0.000
Driveways 3                0.000     0.000     0.000     0.000     0.000
Sidewalks/Walks 1          0.000     0.000     0.000     0.000     0.000
Sidewalks/Walks 2          0.000     0.000     0.000     0.000     0.000
Street Area 1              0.000     0.000     0.000     0.000     0.000
Street Area 2              0.000     0.000     0.000     0.000     0.000
Street Area 3              0.000     0.000     0.000     0.000     0.000
Large Landscaped Area 1    0.000     0.000     0.000     0.000     0.000
Large Landscaped Area 2    0.000     0.000     0.000     0.000     0.000
Undeveloped Area           0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 1    0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 2    0.000     0.000     0.000     0.000     0.000
Small Landscaped Area 3    0.000     0.000     0.000     0.000     0.000
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CJE1506 - Area untreated
Isolated/Water Body Area   0.000     0.000     0.000     0.000     0.000
Other Pervious Area        0.000     0.000     0.000     0.000     0.000
Other Dir Cnctd Imp Area   0.000     0.000     0.000     0.000     0.000
Other Part Cnctd Imp Area  0.000     0.000     0.000     0.000     0.000
                        --------  --------  --------  --------  --------
Total                    0.000       0.000     1.360     0.000     0.000
                                                                   

Freeway Source Area        Area (acres)

Pavd Lane & Shldr Area 1     0.000
Pavd Lane & Shldr Area 2     0.000
Pavd Lane & Shldr Area 3     0.000
Pavd Lane & Shldr Area 4     0.000
Pavd Lane & Shldr Area 5     0.000
Large Turf Areas             0.000
Undeveloped Areas            0.000
Other Pervious Areas         0.000
Other Directly Conctd Imp    0.000
Other Partially Conctd Imp   0.000
                           --------
Total                        0.000

Total of All Source Areas               1.360
                                        ---------
Total of All Source Areas
     less All Isolated Areas            1.360
                                        =========

                   Source Area Control Practice Information
Land Use:  Commercial
   Paved Parking/Storage 1    Source area number:  66 
         The Source Area is directly connected or draining to a directly 
connected area
   Paved Parking/Storage 2    Source area number:  67 
         The Source Area is draining to a pervious area (partially connected 
impervious area)
         The SCS Hydrologic Soil Type is Silty

Drainage System

Outfall

Pollutants to be Analyzed and Printed:
         Pollutant Name                Pollutant Type
         --------------                --------------
          Solids                       Particulate
�

Page 2



Date

CAJ Sheet 1 of 1

Total 
Runoff

a A C Ca Σ Ca I Q
In

di
vi

du
al 

   
   

   
   

   
   

   
 

A
re

a 
in

 A
cr

es

A
cc

um
ul

at
ed

   
   

   
   

   
   

A
re

a 
in

 A
cr

es

In
di

vi
du

al 
Im

pe
rv

io
us

 
Co

ef
fic

ien
t

In
di

vi
du

al 
Ca

A
cc

um
ul

at
ed

 C
a

Ra
in

fa
ll 

In
te

ns
ity

   
   

   
   

 
in

. p
er

 h
r. 

=
 I

To
ta

l R
un

of
f  

   
   

   
   

   
 

Cu
. F

t. 
pe

r S
ec

.  
   

   
   

   
 

CI
A

=
Q

1 2 0.33 0.33 0.8 0.26 0.26 100 10.0 7.29 1.93 80 12 0.17 0.25 0.011 0.69 3.34 0.4 10.4 118.25 118.00 0.00313
2 3 0.30 0.63 0.8 0.24 0.50 100 10.4 7.19 3.63 90 12 0.66 0.75 0.011 0.77 5.56 0.3 10.7 117.75 117.00 0.00833

4 5 0.28 0.28 0.8 0.22 0.22 100 10.0 7.29 1.63 20 8 0.26 0.50 0.011 0.63 7.05 0.0 10.0 117.5 117.00 0.02500

6 7 0.05 0.05 0.8 0.04 0.04 100 10.0 7.29 0.29 80 8 0.03 0.50 0.011 0.35 2.70 0.5 10.5 120.25 119.75 0.00625
7 9 0.23 0.28 0.8 0.18 0.22 100 10.5 7.17 1.61 160 12 0.32 0.35 0.013 0.79 2.42 1.1 11.6 119.5 119.15 0.00219
8 9 0.83 0.83 0.9 0.75 0.75 100 10.0 7.29 5.45 30 12 0.70 0.75 0.013 0.79 8.16 0.1 10.1 119.9 119.15 0.02500
9 10 1.11 0.97 100 11.6 6.92 6.72 190 18 0.77 0.75 0.013 0.84 4.25 0.7 12.3 119 118.25 0.00395

CJE Job No. CJE1506 Checked By

Computations For Sewers of Drainage System

Project Name Metal Era Project Location Waukesha, WI 08/19/15

Designed By

In
sid

e 
Si

ze
 o

f S
ew

er
 (i

n)

Location of Sewer Drainage Area Rainfall and Runoff Data Design Computations

In From To

Ra
in

fa
ll 

Fr
eq

ue
nc

y 
   

   
   

   
  

Cu
rv

e 
U

se
d 

(y
ea

rs
)

In
iti

al 
Ti

m
e 

of
 

Co
nc

en
tra

tio
n 

(m
in

.)

Le
ng

th
 o

f S
ew

er
 (f

t)

Pa
rts

 F
ul

l f
or

   
   

   
   

   
  

A
ct

ua
l D

ro
p

V
elo

cit
y 

   
   

   
   

   
   

   
   

   
   

ftt
. p

er
 se

c. 
   

   
   

   
   

   
   

   
 

fo
r A

ct
ua

l D
ro

p

N
ec

es
sa

ry
   

   
   

   
   

   
   

   
   

 
D

ro
p 

in
 L

en
gt

h 
   

   
   

   
   

   
G

iv
en

 (f
t)

A
ct

ua
l  

   
   

   
   

   
   

   
   

   
   

 
D

ro
p 

in
 L

en
gt

h 
   

   
   

   
   

   
G

iv
en

 (f
t)

M
an

ni
ng

s R
ou

gh
ne

ss
 

Co
ef

fic
ien

t

Time of Flow in 
Sewer Remarks

In
ve

rt 
(I

n)

In
ve

rt 
(O

ut
)

Sl
op

e

Ti
m

e 
of

 F
lo

w
   

   
   

   
   

   
   

 
in

 S
ec

tio
n 

(m
in

.)

To
ta

l E
lap

se
d 

   
   

   
   

   
   

   
Ti

m
e 

at
 E

nd
   

   
   

   
   

   
   

   
of

 S
ec

tio
n 

(m
in

.)

C:\Documents and Settings\Owner\Desktop\Storm Calculation Sheet-CJE1506.xlsm





PrePre--TreatmentTreatment

OPTIONAL
PRE-TREATMENT

Isolator RowIsolator Row
24" (600 mm) Ø ACCESS PIPE REQUIRED

STORMTECH ISOLATOR™ ROW

STRUCTURE WITHSTRUCTURE WITH
OVERFLOW WEIR

(48" (1200 mm) MIN. Ø
WITH 24" (610 mm)

SUMP RECOMMENDED
FOR ACCESS)

OVERFLOW MANIFOLDOVERFLOW MANIFOLD

AASHTO M288 CLASS 1
WOVEN GEOTEXTILE OVER

FOUNDATION STONE FOR
SCOUR PROTECTION AT

ALL CHAMBER INLET ROWS

STORMTECH
CHAMBERS



IsolatorIsolatorTMTM Inlet Control SystemInlet Control System

Wrap Outside of row in a NonWrap Outside of row in a Non--Woven Woven 
fabric. This isolates the sediment but fabric. This isolates the sediment but 
allows water to escapeallows water to escapeallows water to escape.allows water to escape.

Chambers Chambers 

Woven Fabric between stone & chamber. Woven Fabric between stone & chamber. 
This lines the bottom of the Isolator Row.This lines the bottom of the Isolator Row.



Inspection & MaintenanceInspection & Maintenance

Inspection and Inspection and 
MaintenanceMaintenance



Inspection & MaintenanceInspection & Maintenance

Inspection PortsInspection Ports24” Access24” Access Inspection Ports Inspection Ports 24  Access 24  Access 
PipePipe

Ch bCh bChambers Chambers 

W Filt F b iW Filt F b iWoven Filter FabricWoven Filter Fabric

Between Stone & ChamberBetween Stone & Chamber

M h l A P iM h l A P iManhole Access PointManhole Access Point



Inspection & MaintenanceInspection & Maintenance

During Construction (no flows yet)During Construction (no flows yet)



Inspection & MaintenanceInspection & Maintenance

Af 1 Y f O iAf 1 Y f O iAfter 1 Year of Operation After 1 Year of Operation 
System had very poor inlet protection during installation. System had very poor inlet protection during installation. 
Sediment loads in geographical areas that have sanding Sediment loads in geographical areas that have sanding 
practices usually only accumulate to 6practices usually only accumulate to 6--7 CF annually.7 CF annually.



Inspection & MaintenanceInspection & Maintenance

JetJet--VacVac
PPProcessProcess



Inspection & MaintenanceInspection & Maintenance

PrePre--JetJet--VacVac PostPost--JetJet--VacVac



Inspection & MaintenanceInspection & Maintenance

Post JetPost Jet--VacVac

Just Prior to JetJust Prior to Jet--VacVac


