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INTRODUCTION 

The proposed Eaton development si te is located in the City of Waukesha, Waukesha County, WI. 

It  is  located west of  W St Paul Ave, north of  W Sunset Dr,  south of  the Glacial  Drumlin State 

Trai l ,  and the access drive that circles the exist ing faci l i ty  is  an extension of Badger Dr.  A vicini ty 

map that i l lustrates the tract of land is included in Appendix 1 .  

This stormwater management plan has been designed to accommodate the proposed 

southwestern bui lding expansion and the reconstruction of exist ing supporting infrastructure 

including parking lots & drive lanes. The si te as a whole is  approximately 71 acres, the total  area 

modeled in this SWMP is approximately 38 acres, and the total  disturbed area is  approximately 

11 acres. 

DESIGN CRITERIA 

Waukesha Municipal  Code:  . . . . . . . . . . . . .Chapter 32: Stormwater Management and Erosion Control  

Wisconsin Department of  Natural  Resources:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NR 216 & NR 151.12 

Water Qual i ty:  For a redevelopment si te, removal of 40% of the annual total  suspended sol ids 

(TSS) load for onsi te areas wi l l  be achieved.  

Water Quanti ty :  The Waukesha Municipal  Code dictates that the 1-yr,  2-yr, 10-yr & 100-yr, 24-

hr post-development runoff  rates shal l  not exceed the 1-yr,  2-yr,  10-yr & 100-yr,  24-hr pre-

development runoff  rate.  

Inf i l t rat ion: The project si te has been deemed to be exempt from requirements as i t  is a  

redevelopment and there is  a presence of high ground water throughout the si te.  

ANALYSIS METHODS 

HydroCAD®  (Version 10.00) software has been used to analyze stormwater characteris t ics for  this 

stormwater management plan. HydroCAD uses the accepted TR-55 methodology for determining 

peak discharge runoff  rates. Existing ground cover Curve Numbers were selected from the 

Waukesha Municipal  Code, Section 32.11. The Code of Ordinances Performance Standards 

specif ies a maximum grassland curve number of 61.  

Stormwater model ing was conducted using 1-yr, 2-yr, 10-yr, and 100-year storm events with 

respective rainfal l  amounts of  2.40, 2.70, 3.81, and 6.18 inches in accordance with Chapter 32, 

Table 3 of the Waukesha Municipal  Code.  

TSS reduction characteris t ics for  the proposed water qual i ty  faci l i t ies were determined using 

WinSLAMM®  (Version 10.4) Source Loading and Management Model. 

PRE-DEVELOPMENT CONDITIONS 

The existing si te comprises of a central  exist ing faci l i ty  with surrounding infrastructure elements 

including access drives, parking lots,  s tormwater Best Management Practices (BMPs),  and 

uti l i t ies.   
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A previously approved Stormwater Management plan was completed for an expansion on this si te 

in 2014. The plan included a parking lot addit ion and bioretention basin (1B) on the northeast of  

the bui lding as wel l  as a bui lding expansion, parking lot addi t ion, and two bioretention basins (2B 

& 3B) on the west side of the bui lding. The resul t ing proposed HydroCAD model was employed 

as a basel ine for the HydroCAD existing model that is used in this plan and analysis. A copy of 

this previously approved plan is  avai lable upon request. Please note that the design information, 

BMP specif ications, and drainage areas in this current plan are consistent with the previously 

approved plan, but the peak discharge values are sl ightly  di f ferent when comparing the 2014 

proposed model to the exist ing model for  this plan. This discrepancy is due to the revision of the 

design storm events as per the Waukesha Municipal  Code. 

The exist ing si te general ly slopes from north to south and ul t imately leaves the si te by an exist ing 

36” culvert at the southwest corner of  the si te. A contributing watershed map and supporting 

hydrologic model ing output for the exist ing condit ions is located in Appendix 2 .  The exist ing 

culvert  is  located at the end of an exist ing east-west swale along the southern edge of the si te 

that receives f low from an exist ing southwest depression (2P) that in turn receives f low from an 

exist ing north-south swale on the west edge of the si te.  The exist ing bioretention basin 1B is 

conveyed by storm sewer to the southern swale and the exist ing bioretention basins 2B and 3B 

discharge into the southwest depression 2P. The exist ing southwest depression and the 3 

bioretention basins are al l  accounted for in  the exist ing HydroCAD model.  

A geotechnical  investigation and report  was completed for the si te by Gi les Engineering 

Associates, Inc.  in  August of  2020. The narrative summary of this report  can be found in 

Appendix 1  and the enti re report is avai lable upon request.  The narrative reports that the native 

soi l  mostly consists of sand but is underlain with sandy si l t  and there was si l ty clay encountered 

at deeper depths in some of the test borings. The previously approved Stormwater Management 

plan used hydrologic soi l  group B for the HydroCAD modeling, al though group A would typical ly  

be used for sandy soi ls. This analysis wi l l  use hydrologic soi l  group B for model ing to be more 

conservative for the s i te as a whole, match what was done in the previous SWMP, and take into 

account the traces of native sandy si l t  and si l ty clay found in the geotechnical  investigation.  

Wetlands are present on the si te, primari ly located in the southwest corner of  the si te.  The 

wetlands are contained in the exist ing swales and southwest depression and are expected to be 

deemed art i f ic ial  due to thei r  man-made nature. Appropriate permitt ing for any of these wetlands 

to be impacted by the proposed work wi l l  be completed through the WDNR and the ACOE. No 

f loodplain is present on the si te and the FEMA FIRM panel  is included in Appendix 1 .  

Fol lowing the model ing in the previously approved SWMP, this analysis and design includes the 

overal l  development draining to the southwest ul t imate discharge point  to identi fy  the water 

surface elevation result ing at the exist ing 36” culvert.  The resul t ing 100-yr peak f low was input 

into Hydraflow culvert  analysis to identi fy  headwater characterist ics and ensure that detr imental  

impacts from proposed improvements would be avoided. The culvert  analysis is  included in 

Appendix 5 .  

A f loodplain study upstream of Badger Drive was completed by the City of  Waukesha that reported 

a 100-yr f loodplain elevation of 24.6 within the exist ing drainage swale along the south edge of 

the si te. In order to accurately model for the tai lwater condit ion caused by this f loodplain 

elevation, a tai lwater of 24.6 has been appl ied to al l  BMPs and features discharging to the exist ing 

south drainage swale, including exist ing Bioretention Basins 1B & 3B as wel l  as exist ing 

depression 2P.  
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POST-DEVELOPMENT CONDITIONS 

The proposed work on the si te is located at the south of the subject property. The improvements 

center around a bui lding expansion of approximately 200,000 SF to the northwest corner of  the 

exist ing faci l i ty . Along with the expansion, t ruck docks wi l l  be added to the west bui lding wal l , 

parking lots and access drives wi l l  be reworked around the southeast of  the expansion, and a wet 

detention pond (P1) to manage these improvements wi l l  be instal led.  

As part  of  the truck dock and wet detention pond instal lat ion, the exist ing southwest bioretention 

basin (3B) wi l l  be removed and the detention and water qual i ty that was provided by i t  wi l l  be 

handled within P1. The exist ing southwest depression (2P) wi l l  be reduced in size due to the 

proposed bui lding expansion and wet pond instal lat ion, but the f low entering the depression from 

the west swale and the exist ing culverts that convey water from i t to the south swale wi l l  remain 

and be protected during construction.  

Based on the previously mentioned f loodplain study that was completed by the City of  Waukesha, 

a tai lwater of  24.6 has been appl ied to proposed Pond P1 to accurately model the tai lwater 

characterist ics due to the 100-yr f loodplain elevation in the exist ing south swale. 

SUMMARY OF RESULTS 

 

Peak release rates for the exist ing and proposed condit ions have been computed for the project 

si te.  Based on the design cri teria set for th,  the pre-development peak release rates wi l l  function 

as the al lowable post-development release rates. Presentation of pert inent values from the 

model ing is contained within the fol lowing tables:  

Pre-Development Condit ions  

Table 1: Existing Peak Discharge Flow Summary 
 

Discharge Pt Area (ac) 1-year (cfs) 2-year (cfs) 10-year (cfs) 100-year (cfs) 

D-PT1 38.38 33.94 41.43 65.61 133.57 

  
 
Detai ls for exist ing condit ion resul ts can be found in Appendix 2 .  
 
 
Post-Development Condit ions 
 

Table 2: Proposed Pond Summary 
 

Pond 
Inflow 

Area (ac) 

Normal Water 
Level (NWL) 

High Water 
Level (HWL) 

Emergency 
Spillway Elev. 

Peak Pond Discharge (cfs) 

1-year 2-year 10-year 100-year 

P1 15.40 25.00 28.90 29.00 8.66 11.70 22.65 45.55 

 
 
 
 
 



10/2/2020  

STORMWATER MANAGEMENT PLAN  EATON SOUTH BLDG EXPANSION | CITY OF WAUKESHA, WI   

Table 3: Proposed Peak Discharge Flow Summary 
 

Discharge Pt Area (ac) 1-year (cfs) 2-year (cfs) 10-year (cfs) 100-year (cfs) 

D-PT1 38.38 25.19 32.61 59.57 118.56 

 
 
Detai ls for proposed condit ion resul ts can be found in Appendix 3 .  

As can be seen by comparing the results within the provided tables, the post-development peak 

discharge values are maintained or reduced as compared to the corresponding pre-development 

peak discharge values for the project si te, which meets the water quanti ty  design cri teria set 

for th by the City of Waukesha and the WDNR.  

Runoff Water Qual i ty  

Post-development water qual i ty  wi l l  be obtained within the proposed wet detention basin.  The 

outlet  for  the ponds incorporates a smal ler dewatering ori f ice on the overal l  out let control  

structure to faci l i ta te improved sett l ing and TSS removal. A minimum of 40% TSS removal is 

achieved for al l  onsi te redevelopment areas.  

To accurately model the magnitude of f low being routed through the pond, the offsi te areas have 

been modeled in WinSLAMM even though i t  is  not required to treat TSS from these areas. To only 

account for  the TSS removal for  onsi te areas, “Other Devices” have been uti l ized within the 

model. The Other Devices are used to remove al l  the TSS loading from the offsi te areas whi le 

maintaining the correct f low characterist ics for the ponds. Only the removal achieved within the 

BMP for the onsi te areas are included in the percent removal reflected in the WinSLAMM model ing 

and the summary table below. 

Per the design cri teria for  water qual i ty  on a redevelopment si te, only the TSS removal f rom the 

proposed parking and driveways should be accounted for whi le checking for compl iance. To 

achieve this, Other Devices are uti l ized again to remove the TSS pol lutant load from the proposed 

roof and grass areas. The fol lowing table summarizes the water qual i ty  resul ts for  the project 

si te.  

Table 4: Water Quality Summary 
 

Area  (ac) 

Pounds of TSS 

Generated 

(No Controls) 

Pounds of TSS 

Remaining 

(w/ Controls) 

Percent 

Removal 

38.38 1,150 443 61.51% 

Refer to Appendix 5  for the WinSLAMM model ing summary.  A copy of the model data can be 

provided electronical ly upon request.  

Stormwater Infi l trat ion 

Stormwater Infi l trat ion has not been incorporated into this storm water management plan due to 

the si te being classi f ied as redevelopment,  and redevelopment si tes are exempt from NR 151 

infi l trat ion requirements.  In addi t ion to this, the Geotechnical  Report  shows clay soi ls and 
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evidence of high ground water present throughout the project si te,  which is also reasoning for 

the si te to be exempt from infi l trat ion requirements.   

FAA Requirements 

Due to the proximity of the proposed si te to the Waukesha County Airport , coordination has been 

completed to ensure that al l  FAA Requirements are met for the proposed BMPs. In talks with 

off ic ials at  the Waukesha County Airport,  i t  has been determined that the proposed wet pond on 

the si te is acceptable because infi l t rat ion is not possible on the si te due to clay soi ls and 

groundwater condit ions and therefor the wet pond is the best way to meet water qual i ty  

requirements.  Further coordination wi l l  be completed, speci f ical ly a review of the landscaping 

elements that wi l l  be provided to deter waterfowl  f rom landing on the water and bank of the pond 

Downstream Conveyance Analysis 

The HydroCAD analysis in the plan accounts for  the overal l  project si te and is used to identi fy  

the water surface elevation along the overal l  si te outf low in a 100-year rainfal l .  This information 

was input into Hydraf low culvert  analysis to identi fy  headwater characterist ics.  The culvert  was 

modeled without a static  tai lwater.  The presence of downstream floodplain is  not a factor on this 

analysis (~798 per FEMA FIRM map (-) 780.558 to a City Datum elevation of 17.44) given the 

culvert  invert  elevation on our si te is  at  City Datum Elevation of 18.00 which is  above the 

f loodplain. The FIRM map for the si te is inc luded in Appendix 1 .  The Hydraflow culvert analysis 

is included in Appendix 5  and the resul ts are summarized below. 

Table 5: Downstream Conveyance Analysis Summary 
 

Overall Site 

Discharge Area  (ac) 

Peak Flows 

100-year (cfs) 

Peak W.S.E.* 

100-year  

2014 Analysis 38.38 105.61** 24.44 

Existing 38.38 133.57 24.66 

Proposed 38.38 118.56 24.55 

  *  -  W.S.E .  –  WATER SURFACE ELEVATION 

  * *  -  2014 A na lys is  and Ex i s t ing  Peak  F low  va lues  vary  due to   

  updated des ign s torm ra in f a l l  da t a   

 

The proposed BMP serves to reduce the peak f low from the overal l  development which directly  

correlates to a reduct ion in the calculated peak water surface elevations of the outfal l  culvert.  To 

represent the culvert  headwater as compared to the adjacent bui ldings, information on lowest 

f inished f loor elevations were col lected and are represented in the fol lowing graphic.  
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Adjacent Building Finished Floor Elevations 
 

Area 

Peak W.S.E.* 

100-year  

Building 1 

F.F.E.* 

Building 2 

F.F.E.* 

OVERALL SITE 

DISCHARGE 
24.55 24.79 25.56 

  *  -  F .F .E .  –  F INISHED FLOOR ELEVATION (LOWEST OBSERVED)  

CONCLUSION 

The stormwater management features for the proposed redevelopment have been designed to 

comply with Waukesha Municipal  Code and WDNR technical standards NR151 and NR216. 

Proposed runoff  rates wi l l  be reduced as required to ensure downstream conveyance capacity. 

Storm water runoff  f rom the development si te wi l l  be treated to remove requi red total  suspended 

sol ids annual ly through the proposed BMPs.  I t  is bel ieved the si te meets cri teria set for th in  

WDNR NR 151 to be exempt from infi l trat ion requi rements;  therefore, inf i l t rat ion measures have 

not been included in this storm water management plan. 

(Appendices Fol low) 
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

14.937 61 >75% Grass cover, Good, HSG B  (1&2S, 5SA, 5SB, A-1&4S, A-2, B-1, B-2)

12.520 98 Paved parking, HSG B  (1&2S, 5SB, A-1&4S, A-2, B-1, B-2)

10.923 98 Roofs, HSG B  (1&2S, 3S, 5SA, B-1, B-2)

38.380 84 TOTAL AREA

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=1.30"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=6.31 cfs  0.329 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=2.17"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=1.28 cfs  0.074 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=1.16"Subcatchment 5SA: NW Existing Area
   Tc=6.0 min   CN=86   Runoff=3.24 cfs  0.170 af

Runoff Area=1.490 ac   35.44% Impervious   Runoff Depth=0.55"Subcatchment 5SB: W Existing Area
   Tc=6.0 min   CN=74   Runoff=1.17 cfs  0.069 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=1.96"Subcatchment A-1&4S: Existing E Area to 
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=12.03 cfs  1.163 af

Runoff Area=8.880 ac   32.84% Impervious   Runoff Depth=0.51"Subcatchment A-2: Existing S Area to 
   Flow Length=535'   Tc=29.6 min   CN=73   Runoff=3.47 cfs  0.381 af

Runoff Area=11.460 ac   61.57% Impervious   Runoff Depth=1.04"Subcatchment B-1: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=84   Runoff=10.57 cfs  0.992 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=0.93"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=3.43 cfs  0.326 af

Peak Elev=36.84'  Storage=2,056 cf   Inflow=6.31 cfs  0.329 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.14 cfs  0.063 af   Primary=4.67 cfs  0.266 af   Outflow=4.81 cfs  0.329 af

Peak Elev=33.23'  Storage=2,870 cf   Inflow=4.51 cfs  0.244 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.12 cfs  0.074 af   Primary=2.08 cfs  0.169 af   Outflow=2.20 cfs  0.244 af

Peak Elev=24.74'  Storage=11,675 cf   Inflow=16.00 cfs  1.495 afPond 2P: Existing Depression North of 
   Primary=15.66 cfs  1.258 af   Secondary=0.00 cfs  0.000 af   Outflow=15.66 cfs  1.258 af

Peak Elev=30.98'  Storage=2,513 cf   Inflow=3.04 cfs  0.238 afPond 3B: Existing - W Bioretention Basin
   Discarded=0.11 cfs  0.061 af   Primary=2.01 cfs  0.177 af   Outflow=2.13 cfs  0.238 af

   Inflow=33.94 cfs  3.069 afLink 6L: Total Site Discharge (SW)
   Primary=33.94 cfs  3.069 af

Total Runoff Area = 38.380 ac   Runoff Volume = 3.504 af   Average Runoff Depth = 1.10"
38.92% Pervious = 14.937 ac     61.08% Impervious = 23.443 ac

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 6.31 cfs @ 12.12 hrs,  Volume= 0.329 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area

Runoff
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=3.050 ac

Runoff Volume=0.329 af

Runoff Depth=1.30"

Tc=6.0 min

CN=88

6.31 cfs
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Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 1.28 cfs @ 12.11 hrs,  Volume= 0.074 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

1

0

MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.410 ac

Runoff Volume=0.074 af

Runoff Depth=2.17"

Tc=6.0 min

CN=98

1.28 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
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Summary for Subcatchment 5SA: NW Existing Area

Runoff = 3.24 cfs @ 12.12 hrs,  Volume= 0.170 af,  Depth= 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: NW Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=1.750 ac

Runoff Volume=0.170 af

Runoff Depth=1.16"

Tc=6.0 min

CN=86

3.24 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
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Summary for Subcatchment 5SB: W Existing Area

Runoff = 1.17 cfs @ 12.14 hrs,  Volume= 0.069 af,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.528 98 Paved parking, HSG B
0.962 61 >75% Grass cover, Good, HSG B

1.490 74 Weighted Average
0.962 64.56% Pervious Area
0.528 35.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=1.490 ac

Runoff Volume=0.069 af

Runoff Depth=0.55"

Tc=6.0 min

CN=74

1.17 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
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Summary for Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs

Runoff = 12.03 cfs @ 12.41 hrs,  Volume= 1.163 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=7.110 ac

Runoff Volume=1.163 af

Runoff Depth=1.96"

Flow Length=535'

Tc=29.6 min

CN=96

12.03 cfs



MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group

Page 9HydroCAD® 10.00-22  s/n 07894  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment A-2: Existing S Area to Bypass Existing BMPs

Runoff = 3.47 cfs @ 12.49 hrs,  Volume= 0.381 af,  Depth= 0.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

2.916 98 Paved parking, HSG B
5.964 61 >75% Grass cover, Good, HSG B

8.880 73 Weighted Average
5.964 67.16% Pervious Area
2.916 32.84% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area to Bypass Existing BMPs

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=8.880 ac

Runoff Volume=0.381 af

Runoff Depth=0.51"

Flow Length=535'

Tc=29.6 min

CN=73

3.47 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
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Summary for Subcatchment B-1: SW Existing Area

Runoff = 10.57 cfs @ 12.44 hrs,  Volume= 0.992 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.850 98 Paved parking, HSG B
6.206 98 Roofs, HSG B
4.404 61 >75% Grass cover, Good, HSG B

11.460 84 Weighted Average
4.404 38.43% Pervious Area
7.056 61.57% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1: SW Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=11.460 ac

Runoff Volume=0.992 af

Runoff Depth=1.04"

Flow Length=535'

Tc=29.6 min

CN=84

10.57 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 3.43 cfs @ 12.44 hrs,  Volume= 0.326 af,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=4.230 ac

Runoff Volume=0.326 af

Runoff Depth=0.93"

Flow Length=535'

Tc=29.6 min

CN=82

3.43 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 1.30"    for  1-YR event
Inflow = 6.31 cfs @ 12.12 hrs,  Volume= 0.329 af
Outflow = 4.81 cfs @ 12.21 hrs,  Volume= 0.329 af,  Atten= 24%,  Lag= 5.5 min
Discarded = 0.14 cfs @ 12.21 hrs,  Volume= 0.063 af
Primary = 4.67 cfs @ 12.21 hrs,  Volume= 0.266 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 36.84' @ 12.21 hrs   Surf.Area= 3,757 sf   Storage= 2,056 cf

Plug-Flow detention time= 10.7 min calculated for 0.329 af (100% of inflow)
Center-of-Mass det. time= 10.7 min ( 814.2 - 803.5 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.14 cfs @ 12.21 hrs  HW=36.83'   (Free Discharge)
3=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=4.57 cfs @ 12.21 hrs  HW=36.83'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Inlet Controls 4.08 cfs @ 2.79 fps)
2=Orifice/Grate  (Orifice Controls 0.50 cfs @ 2.53 fps)
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Pond 1B: Existing - NE Bioretention Basin
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Inflow Area=3.050 ac

Peak Elev=36.84'

Storage=2,056 cf

6.31 cfs

4.81 cfs

0.14 cfs

4.67 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
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Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 1.35"    for  1-YR event
Inflow = 4.51 cfs @ 12.12 hrs,  Volume= 0.244 af
Outflow = 2.20 cfs @ 12.28 hrs,  Volume= 0.244 af,  Atten= 51%,  Lag= 9.9 min
Discarded = 0.12 cfs @ 12.28 hrs,  Volume= 0.074 af
Primary = 2.08 cfs @ 12.28 hrs,  Volume= 0.169 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 33.23' @ 12.28 hrs   Surf.Area= 2,713 sf   Storage= 2,870 cf

Plug-Flow detention time= 42.1 min calculated for 0.243 af (100% of inflow)
Center-of-Mass det. time= 42.1 min ( 835.5 - 793.3 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 110.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 29.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.12 cfs @ 12.28 hrs  HW=33.22'   (Free Discharge)
1=Exfiltration  ( Controls 0.12 cfs)

Primary OutFlow  Max=2.07 cfs @ 12.28 hrs  HW=33.21'   (Free Discharge)
2=Culvert  (Inlet Controls 2.07 cfs @ 3.80 fps)

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 2B: Existing - NW Bioretention Basin

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Inflow Area=2.160 ac

Peak Elev=33.23'

Storage=2,870 cf

4.51 cfs

2.20 cfs

0.12 cfs

2.08 cfs
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 19.340 ac, 59.96% Impervious,  Inflow Depth = 0.93"    for  1-YR event
Inflow = 16.00 cfs @ 12.44 hrs,  Volume= 1.495 af
Outflow = 15.66 cfs @ 12.50 hrs,  Volume= 1.258 af,  Atten= 2%,  Lag= 3.7 min
Primary = 15.66 cfs @ 12.50 hrs,  Volume= 1.258 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 24.74' @ 12.50 hrs   Surf.Area= 10,040 sf   Storage= 11,675 cf

Plug-Flow detention time= 76.9 min calculated for 1.258 af (84% of inflow)
Center-of-Mass det. time= 20.4 min ( 851.6 - 831.2 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 32,432 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

20.81 5 0 0
21.00 15 2 2
22.00 325 170 172
23.00 1,822 1,074 1,245
24.00 6,670 4,246 5,491
25.00 11,223 8,947 14,438
25.50 18,503 7,432 21,869
26.00 23,748 10,563 32,432

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 25.50' 100.0' long  x 20.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=15.68 cfs @ 12.50 hrs  HW=24.74'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 7.87 cfs @ 1.34 fps)
2=Culvert  (Outlet Controls 7.82 cfs @ 1.34 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.81'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Existing Depression North of Southern Driveway
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Inflow Area=19.340 ac

Peak Elev=24.74'

Storage=11,675 cf

16.00 cfs

15.66 cfs

15.66 cfs

0.00 cfs
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Summary for Pond 3B: Existing - W Bioretention Basin

Inflow Area = 3.650 ac, 58.03% Impervious,  Inflow Depth = 0.78"    for  1-YR event
Inflow = 3.04 cfs @ 12.20 hrs,  Volume= 0.238 af
Outflow = 2.13 cfs @ 12.49 hrs,  Volume= 0.238 af,  Atten= 30%,  Lag= 17.3 min
Discarded = 0.11 cfs @ 12.49 hrs,  Volume= 0.061 af
Primary = 2.01 cfs @ 12.49 hrs,  Volume= 0.177 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 30.98' @ 12.49 hrs   Surf.Area= 2,443 sf   Storage= 2,513 cf

Plug-Flow detention time= 48.5 min calculated for 0.238 af (100% of inflow)
Center-of-Mass det. time= 48.5 min ( 841.1 - 792.6 )

Volume Invert Avail.Storage Storage Description

#1 29.50' 12,405 cf 10.00'W x 100.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 29.50' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 30.00' 12.0"  Round Culvert   
L= 36.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 30.00' / 29.82'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.11 cfs @ 12.49 hrs  HW=30.98'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=2.01 cfs @ 12.49 hrs  HW=30.98'  TW=24.60'   (Fixed TW Elev= 24.60')
2=Culvert  (Barrel Controls 2.01 cfs @ 3.25 fps)

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 3B: Existing - W Bioretention Basin
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Inflow Area=3.650 ac

Peak Elev=30.98'

Storage=2,513 cf

3.04 cfs

2.13 cfs

0.11 cfs

2.01 cfs
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.380 ac, 61.08% Impervious,  Inflow Depth = 0.96"    for  1-YR event
Inflow = 33.94 cfs @ 12.45 hrs,  Volume= 3.069 af
Primary = 33.94 cfs @ 12.45 hrs,  Volume= 3.069 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=1.55"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=7.55 cfs  0.395 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=2.47"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=1.44 cfs  0.084 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=1.41"Subcatchment 5SA: NW Existing Area
   Tc=6.0 min   CN=86   Runoff=3.93 cfs  0.205 af

Runoff Area=1.490 ac   35.44% Impervious   Runoff Depth=0.72"Subcatchment 5SB: W Existing Area
   Tc=6.0 min   CN=74   Runoff=1.59 cfs  0.090 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=2.26"Subcatchment A-1&4S: Existing E Area to 
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=13.73 cfs  1.337 af

Runoff Area=8.880 ac   32.84% Impervious   Runoff Depth=0.68"Subcatchment A-2: Existing S Area to 
   Flow Length=535'   Tc=29.6 min   CN=73   Runoff=4.80 cfs  0.502 af

Runoff Area=11.460 ac   61.57% Impervious   Runoff Depth=1.27"Subcatchment B-1: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=84   Runoff=13.04 cfs  1.216 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=1.15"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=4.30 cfs  0.404 af

Peak Elev=36.93'  Storage=2,437 cf   Inflow=7.55 cfs  0.395 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.16 cfs  0.068 af   Primary=5.54 cfs  0.327 af   Outflow=5.70 cfs  0.395 af

Peak Elev=33.44'  Storage=3,465 cf   Inflow=5.37 cfs  0.290 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.13 cfs  0.080 af   Primary=2.34 cfs  0.210 af   Outflow=2.47 cfs  0.290 af

Peak Elev=24.81'  Storage=12,412 cf   Inflow=19.76 cfs  1.853 afPond 2P: Existing Depression North of 
   Primary=19.35 cfs  1.616 af   Secondary=0.00 cfs  0.000 af   Outflow=19.35 cfs  1.616 af

Peak Elev=31.13'  Storage=2,904 cf   Inflow=3.62 cfs  0.300 afPond 3B: Existing - W Bioretention Basin
   Discarded=0.12 cfs  0.068 af   Primary=2.43 cfs  0.232 af   Outflow=2.55 cfs  0.300 af

   Inflow=41.43 cfs  3.783 afLink 6L: Total Site Discharge (SW)
   Primary=41.43 cfs  3.783 af

Total Runoff Area = 38.380 ac   Runoff Volume = 4.235 af   Average Runoff Depth = 1.32"
38.92% Pervious = 14.937 ac     61.08% Impervious = 23.443 ac

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A EXISTING
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Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 7.55 cfs @ 12.12 hrs,  Volume= 0.395 af,  Depth= 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=3.050 ac

Runoff Volume=0.395 af

Runoff Depth=1.55"

Tc=6.0 min

CN=88

7.55 cfs
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Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 1.44 cfs @ 12.11 hrs,  Volume= 0.084 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.410 ac

Runoff Volume=0.084 af

Runoff Depth=2.47"

Tc=6.0 min

CN=98

1.44 cfs
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Summary for Subcatchment 5SA: NW Existing Area

Runoff = 3.93 cfs @ 12.12 hrs,  Volume= 0.205 af,  Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: NW Existing Area

Runoff

Hydrograph
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=1.750 ac

Runoff Volume=0.205 af

Runoff Depth=1.41"

Tc=6.0 min

CN=86

3.93 cfs
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Summary for Subcatchment 5SB: W Existing Area

Runoff = 1.59 cfs @ 12.14 hrs,  Volume= 0.090 af,  Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.528 98 Paved parking, HSG B
0.962 61 >75% Grass cover, Good, HSG B

1.490 74 Weighted Average
0.962 64.56% Pervious Area
0.528 35.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=1.490 ac

Runoff Volume=0.090 af

Runoff Depth=0.72"

Tc=6.0 min

CN=74

1.59 cfs
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Summary for Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs

Runoff = 13.73 cfs @ 12.41 hrs,  Volume= 1.337 af,  Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=7.110 ac

Runoff Volume=1.337 af

Runoff Depth=2.26"

Flow Length=535'

Tc=29.6 min

CN=96

13.73 cfs
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Summary for Subcatchment A-2: Existing S Area to Bypass Existing BMPs

Runoff = 4.80 cfs @ 12.47 hrs,  Volume= 0.502 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

2.916 98 Paved parking, HSG B
5.964 61 >75% Grass cover, Good, HSG B

8.880 73 Weighted Average
5.964 67.16% Pervious Area
2.916 32.84% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area to Bypass Existing BMPs
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=8.880 ac

Runoff Volume=0.502 af

Runoff Depth=0.68"

Flow Length=535'

Tc=29.6 min

CN=73

4.80 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A EXISTING
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Summary for Subcatchment B-1: SW Existing Area

Runoff = 13.04 cfs @ 12.43 hrs,  Volume= 1.216 af,  Depth= 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.850 98 Paved parking, HSG B
6.206 98 Roofs, HSG B
4.404 61 >75% Grass cover, Good, HSG B

11.460 84 Weighted Average
4.404 38.43% Pervious Area
7.056 61.57% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1: SW Existing Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=11.460 ac

Runoff Volume=1.216 af

Runoff Depth=1.27"

Flow Length=535'

Tc=29.6 min

CN=84

13.04 cfs
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 4.30 cfs @ 12.44 hrs,  Volume= 0.404 af,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area
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Hydrograph
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=4.230 ac

Runoff Volume=0.404 af

Runoff Depth=1.15"

Flow Length=535'

Tc=29.6 min

CN=82

4.30 cfs
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 1.55"    for  2-YR event
Inflow = 7.55 cfs @ 12.12 hrs,  Volume= 0.395 af
Outflow = 5.70 cfs @ 12.21 hrs,  Volume= 0.395 af,  Atten= 25%,  Lag= 5.5 min
Discarded = 0.16 cfs @ 12.21 hrs,  Volume= 0.068 af
Primary = 5.54 cfs @ 12.21 hrs,  Volume= 0.327 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 36.93' @ 12.21 hrs   Surf.Area= 4,067 sf   Storage= 2,437 cf

Plug-Flow detention time= 10.5 min calculated for 0.395 af (100% of inflow)
Center-of-Mass det. time= 10.5 min ( 810.3 - 799.8 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.15 cfs @ 12.21 hrs  HW=36.92'   (Free Discharge)
3=Exfiltration  ( Controls 0.15 cfs)

Primary OutFlow  Max=5.45 cfs @ 12.21 hrs  HW=36.92'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Inlet Controls 4.87 cfs @ 2.99 fps)
2=Orifice/Grate  (Orifice Controls 0.58 cfs @ 2.94 fps)

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A EXISTING
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Pond 1B: Existing - NE Bioretention Basin
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Inflow Area=3.050 ac

Peak Elev=36.93'

Storage=2,437 cf

7.55 cfs

5.70 cfs

0.16 cfs

5.54 cfs
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Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 1.61"    for  2-YR event
Inflow = 5.37 cfs @ 12.12 hrs,  Volume= 0.290 af
Outflow = 2.47 cfs @ 12.29 hrs,  Volume= 0.290 af,  Atten= 54%,  Lag= 10.5 min
Discarded = 0.13 cfs @ 12.29 hrs,  Volume= 0.080 af
Primary = 2.34 cfs @ 12.29 hrs,  Volume= 0.210 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 33.44' @ 12.29 hrs   Surf.Area= 2,958 sf   Storage= 3,465 cf

Plug-Flow detention time= 40.4 min calculated for 0.290 af (100% of inflow)
Center-of-Mass det. time= 40.4 min ( 831.1 - 790.6 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 110.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 29.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.13 cfs @ 12.29 hrs  HW=33.43'   (Free Discharge)
1=Exfiltration  ( Controls 0.13 cfs)

Primary OutFlow  Max=2.33 cfs @ 12.29 hrs  HW=33.43'   (Free Discharge)
2=Culvert  (Inlet Controls 2.33 cfs @ 4.28 fps)
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Pond 2B: Existing - NW Bioretention Basin
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Inflow Area=2.160 ac

Peak Elev=33.44'

Storage=3,465 cf
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 19.340 ac, 59.96% Impervious,  Inflow Depth = 1.15"    for  2-YR event
Inflow = 19.76 cfs @ 12.44 hrs,  Volume= 1.853 af
Outflow = 19.35 cfs @ 12.46 hrs,  Volume= 1.616 af,  Atten= 2%,  Lag= 1.8 min
Primary = 19.35 cfs @ 12.46 hrs,  Volume= 1.616 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 24.81' @ 12.47 hrs   Surf.Area= 10,368 sf   Storage= 12,412 cf

Plug-Flow detention time= 65.3 min calculated for 1.615 af (87% of inflow)
Center-of-Mass det. time= 16.5 min ( 843.7 - 827.2 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 32,432 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

20.81 5 0 0
21.00 15 2 2
22.00 325 170 172
23.00 1,822 1,074 1,245
24.00 6,670 4,246 5,491
25.00 11,223 8,947 14,438
25.50 18,503 7,432 21,869
26.00 23,748 10,563 32,432

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 25.50' 100.0' long  x 20.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=19.16 cfs @ 12.46 hrs  HW=24.81'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 9.61 cfs @ 1.64 fps)
2=Culvert  (Outlet Controls 9.55 cfs @ 1.63 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.81'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 2P: Existing Depression North of Southern Driveway
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Inflow Area=19.340 ac

Peak Elev=24.81'

Storage=12,412 cf

19.76 cfs
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Summary for Pond 3B: Existing - W Bioretention Basin

Inflow Area = 3.650 ac, 58.03% Impervious,  Inflow Depth = 0.99"    for  2-YR event
Inflow = 3.62 cfs @ 12.18 hrs,  Volume= 0.300 af
Outflow = 2.55 cfs @ 12.47 hrs,  Volume= 0.300 af,  Atten= 30%,  Lag= 17.3 min
Discarded = 0.12 cfs @ 12.47 hrs,  Volume= 0.068 af
Primary = 2.43 cfs @ 12.47 hrs,  Volume= 0.232 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 31.13' @ 12.47 hrs   Surf.Area= 2,610 sf   Storage= 2,904 cf

Plug-Flow detention time= 45.1 min calculated for 0.300 af (100% of inflow)
Center-of-Mass det. time= 45.1 min ( 838.6 - 793.6 )

Volume Invert Avail.Storage Storage Description

#1 29.50' 12,405 cf 10.00'W x 100.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 29.50' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 30.00' 12.0"  Round Culvert   
L= 36.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 30.00' / 29.82'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.12 cfs @ 12.47 hrs  HW=31.13'   (Free Discharge)
1=Exfiltration  ( Controls 0.12 cfs)

Primary OutFlow  Max=2.42 cfs @ 12.47 hrs  HW=31.13'  TW=24.60'   (Fixed TW Elev= 24.60')
2=Culvert  (Barrel Controls 2.42 cfs @ 3.40 fps)
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Pond 3B: Existing - W Bioretention Basin
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Inflow Area=3.650 ac

Peak Elev=31.13'

Storage=2,904 cf

3.62 cfs

2.55 cfs

0.12 cfs
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.380 ac, 61.08% Impervious,  Inflow Depth = 1.18"    for  2-YR event
Inflow = 41.43 cfs @ 12.44 hrs,  Volume= 3.783 af
Primary = 41.43 cfs @ 12.44 hrs,  Volume= 3.783 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=2.55"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=12.25 cfs  0.649 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=3.58"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=2.05 cfs  0.122 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=2.37"Subcatchment 5SA: NW Existing Area
   Tc=6.0 min   CN=86   Runoff=6.59 cfs  0.346 af

Runoff Area=1.490 ac   35.44% Impervious   Runoff Depth=1.46"Subcatchment 5SB: W Existing Area
   Tc=6.0 min   CN=74   Runoff=3.41 cfs  0.181 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=3.35"Subcatchment A-1&4S: Existing E Area to 
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=19.98 cfs  1.986 af

Runoff Area=8.880 ac   32.84% Impervious   Runoff Depth=1.39"Subcatchment A-2: Existing S Area to 
   Flow Length=535'   Tc=29.6 min   CN=73   Runoff=10.75 cfs  1.031 af

Runoff Area=11.460 ac   61.57% Impervious   Runoff Depth=2.20"Subcatchment B-1: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=84   Runoff=22.72 cfs  2.105 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=2.04"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=7.76 cfs  0.720 af

Peak Elev=37.28'  Storage=4,040 cf   Inflow=12.25 cfs  0.649 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.20 cfs  0.082 af   Primary=8.53 cfs  0.567 af   Outflow=8.73 cfs  0.649 af

Peak Elev=34.18'  Storage=6,005 cf   Inflow=8.64 cfs  0.469 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.18 cfs  0.096 af   Primary=3.08 cfs  0.373 af   Outflow=3.25 cfs  0.469 af

Peak Elev=25.16'  Storage=16,473 cf   Inflow=34.09 cfs  3.291 afPond 2P: Existing Depression North of 
   Primary=31.54 cfs  3.054 af   Secondary=0.00 cfs  0.000 af   Outflow=31.54 cfs  3.054 af

Peak Elev=31.75'  Storage=4,705 cf   Inflow=6.07 cfs  0.554 afPond 3B: Existing - W Bioretention Basin
   Discarded=0.16 cfs  0.088 af   Primary=3.60 cfs  0.466 af   Outflow=3.76 cfs  0.554 af

   Inflow=65.61 cfs  6.638 afLink 6L: Total Site Discharge (SW)
   Primary=65.61 cfs  6.638 af

Total Runoff Area = 38.380 ac   Runoff Volume = 7.140 af   Average Runoff Depth = 2.23"
38.92% Pervious = 14.937 ac     61.08% Impervious = 23.443 ac

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A EXISTING
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Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 12.25 cfs @ 12.11 hrs,  Volume= 0.649 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=3.050 ac

Runoff Volume=0.649 af

Runoff Depth=2.55"

Tc=6.0 min

CN=88

12.25 cfs
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Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 2.05 cfs @ 12.11 hrs,  Volume= 0.122 af,  Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.410 ac

Runoff Volume=0.122 af

Runoff Depth=3.58"

Tc=6.0 min

CN=98

2.05 cfs
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Summary for Subcatchment 5SA: NW Existing Area

Runoff = 6.59 cfs @ 12.12 hrs,  Volume= 0.346 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: NW Existing Area
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=1.750 ac

Runoff Volume=0.346 af

Runoff Depth=2.37"

Tc=6.0 min

CN=86

6.59 cfs
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Summary for Subcatchment 5SB: W Existing Area

Runoff = 3.41 cfs @ 12.13 hrs,  Volume= 0.181 af,  Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.528 98 Paved parking, HSG B
0.962 61 >75% Grass cover, Good, HSG B

1.490 74 Weighted Average
0.962 64.56% Pervious Area
0.528 35.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area
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10-YR Rainfall=3.81"

Runoff Area=1.490 ac

Runoff Volume=0.181 af

Runoff Depth=1.46"

Tc=6.0 min

CN=74

3.41 cfs
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Summary for Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs

Runoff = 19.98 cfs @ 12.41 hrs,  Volume= 1.986 af,  Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=7.110 ac

Runoff Volume=1.986 af

Runoff Depth=3.35"

Flow Length=535'

Tc=29.6 min

CN=96

19.98 cfs
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Summary for Subcatchment A-2: Existing S Area to Bypass Existing BMPs

Runoff = 10.75 cfs @ 12.44 hrs,  Volume= 1.031 af,  Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

2.916 98 Paved parking, HSG B
5.964 61 >75% Grass cover, Good, HSG B

8.880 73 Weighted Average
5.964 67.16% Pervious Area
2.916 32.84% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area to Bypass Existing BMPs
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=8.880 ac

Runoff Volume=1.031 af

Runoff Depth=1.39"

Flow Length=535'

Tc=29.6 min

CN=73

10.75 cfs
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Summary for Subcatchment B-1: SW Existing Area

Runoff = 22.72 cfs @ 12.42 hrs,  Volume= 2.105 af,  Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.850 98 Paved parking, HSG B
6.206 98 Roofs, HSG B
4.404 61 >75% Grass cover, Good, HSG B

11.460 84 Weighted Average
4.404 38.43% Pervious Area
7.056 61.57% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1: SW Existing Area
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=11.460 ac

Runoff Volume=2.105 af

Runoff Depth=2.20"

Flow Length=535'

Tc=29.6 min

CN=84

22.72 cfs
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 7.76 cfs @ 12.43 hrs,  Volume= 0.720 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=4.230 ac

Runoff Volume=0.720 af

Runoff Depth=2.04"

Flow Length=535'

Tc=29.6 min

CN=82

7.76 cfs

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A EXISTING
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 2.55"    for  10-YR event
Inflow = 12.25 cfs @ 12.11 hrs,  Volume= 0.649 af
Outflow = 8.73 cfs @ 12.21 hrs,  Volume= 0.649 af,  Atten= 29%,  Lag= 6.0 min
Discarded = 0.20 cfs @ 12.21 hrs,  Volume= 0.082 af
Primary = 8.53 cfs @ 12.21 hrs,  Volume= 0.567 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 37.28' @ 12.21 hrs   Surf.Area= 5,196 sf   Storage= 4,040 cf

Plug-Flow detention time= 9.9 min calculated for 0.648 af (100% of inflow)
Center-of-Mass det. time= 9.9 min ( 799.8 - 789.9 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.20 cfs @ 12.21 hrs  HW=37.26'   (Free Discharge)
3=Exfiltration  ( Controls 0.20 cfs)

Primary OutFlow  Max=8.38 cfs @ 12.21 hrs  HW=37.26'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Inlet Controls 7.58 cfs @ 3.78 fps)
2=Orifice/Grate  (Orifice Controls 0.80 cfs @ 4.05 fps)
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Pond 1B: Existing - NE Bioretention Basin
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Inflow Area=3.050 ac

Peak Elev=37.28'

Storage=4,040 cf

12.25 cfs

8.73 cfs

0.20 cfs

8.53 cfs

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 2.60"    for  10-YR event
Inflow = 8.64 cfs @ 12.11 hrs,  Volume= 0.469 af
Outflow = 3.25 cfs @ 12.32 hrs,  Volume= 0.469 af,  Atten= 62%,  Lag= 12.3 min
Discarded = 0.18 cfs @ 12.32 hrs,  Volume= 0.096 af
Primary = 3.08 cfs @ 12.32 hrs,  Volume= 0.373 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 34.18' @ 12.32 hrs   Surf.Area= 3,874 sf   Storage= 6,005 cf

Plug-Flow detention time= 37.3 min calculated for 0.468 af (100% of inflow)
Center-of-Mass det. time= 37.3 min ( 820.3 - 782.9 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 110.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 29.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.18 cfs @ 12.32 hrs  HW=34.16'   (Free Discharge)
1=Exfiltration  ( Controls 0.18 cfs)

Primary OutFlow  Max=3.06 cfs @ 12.32 hrs  HW=34.16'   (Free Discharge)
2=Culvert  (Inlet Controls 3.06 cfs @ 5.61 fps)

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 2B: Existing - NW Bioretention Basin
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Inflow Area=2.160 ac

Peak Elev=34.18'

Storage=6,005 cf

8.64 cfs

3.25 cfs

0.18 cfs

3.08 cfs

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A EXISTING
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 19.340 ac, 59.96% Impervious,  Inflow Depth = 2.04"    for  10-YR event
Inflow = 34.09 cfs @ 12.43 hrs,  Volume= 3.291 af
Outflow = 31.54 cfs @ 12.52 hrs,  Volume= 3.054 af,  Atten= 7%,  Lag= 5.9 min
Primary = 31.54 cfs @ 12.52 hrs,  Volume= 3.054 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 25.16' @ 12.52 hrs   Surf.Area= 13,609 sf   Storage= 16,473 cf

Plug-Flow detention time= 43.8 min calculated for 3.054 af (93% of inflow)
Center-of-Mass det. time= 11.4 min ( 829.5 - 818.1 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 32,432 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

20.81 5 0 0
21.00 15 2 2
22.00 325 170 172
23.00 1,822 1,074 1,245
24.00 6,670 4,246 5,491
25.00 11,223 8,947 14,438
25.50 18,503 7,432 21,869
26.00 23,748 10,563 32,432

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 25.50' 100.0' long  x 20.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=31.26 cfs @ 12.52 hrs  HW=25.15'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 15.68 cfs @ 2.68 fps)
2=Culvert  (Outlet Controls 15.58 cfs @ 2.66 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.81'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Existing Depression North of Southern Driveway
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Inflow Area=19.340 ac

Peak Elev=25.16'

Storage=16,473 cf

34.09 cfs

31.54 cfs

31.54 cfs

0.00 cfs

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A EXISTING
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Summary for Pond 3B: Existing - W Bioretention Basin

Inflow Area = 3.650 ac, 58.03% Impervious,  Inflow Depth = 1.82"    for  10-YR event
Inflow = 6.07 cfs @ 12.15 hrs,  Volume= 0.554 af
Outflow = 3.76 cfs @ 12.47 hrs,  Volume= 0.554 af,  Atten= 38%,  Lag= 19.3 min
Discarded = 0.16 cfs @ 12.47 hrs,  Volume= 0.088 af
Primary = 3.60 cfs @ 12.47 hrs,  Volume= 0.466 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 31.75' @ 12.47 hrs   Surf.Area= 3,299 sf   Storage= 4,705 cf

Plug-Flow detention time= 37.4 min calculated for 0.553 af (100% of inflow)
Center-of-Mass det. time= 37.5 min ( 833.4 - 795.9 )

Volume Invert Avail.Storage Storage Description

#1 29.50' 12,405 cf 10.00'W x 100.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 29.50' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 30.00' 12.0"  Round Culvert   
L= 36.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 30.00' / 29.82'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.16 cfs @ 12.47 hrs  HW=31.74'   (Free Discharge)
1=Exfiltration  ( Controls 0.16 cfs)

Primary OutFlow  Max=3.60 cfs @ 12.47 hrs  HW=31.74'  TW=24.60'   (Fixed TW Elev= 24.60')
2=Culvert  (Barrel Controls 3.60 cfs @ 4.58 fps)

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 3B: Existing - W Bioretention Basin
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Inflow Area=3.650 ac

Peak Elev=31.75'

Storage=4,705 cf

6.07 cfs

3.76 cfs

0.16 cfs

3.60 cfs
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.380 ac, 61.08% Impervious,  Inflow Depth = 2.08"    for  10-YR event
Inflow = 65.61 cfs @ 12.44 hrs,  Volume= 6.638 af
Primary = 65.61 cfs @ 12.44 hrs,  Volume= 6.638 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=4.80"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=22.35 cfs  1.220 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=5.94"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=3.35 cfs  0.203 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=4.58"Subcatchment 5SA: NW Existing Area
   Tc=6.0 min   CN=86   Runoff=12.39 cfs  0.668 af

Runoff Area=1.490 ac   35.44% Impervious   Runoff Depth=3.34"Subcatchment 5SB: W Existing Area
   Tc=6.0 min   CN=74   Runoff=7.93 cfs  0.414 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=5.71"Subcatchment A-1&4S: Existing E Area to 
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=33.16 cfs  3.381 af

Runoff Area=8.880 ac   32.84% Impervious   Runoff Depth=3.24"Subcatchment A-2: Existing S Area to 
   Flow Length=535'   Tc=29.6 min   CN=73   Runoff=25.83 cfs  2.397 af

Runoff Area=11.460 ac   61.57% Impervious   Runoff Depth=4.37"Subcatchment B-1: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=84   Runoff=44.44 cfs  4.169 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=4.15"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=15.69 cfs  1.464 af

Peak Elev=38.14'  Storage=9,758 cf   Inflow=22.35 cfs  1.220 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.32 cfs  0.108 af   Primary=10.65 cfs  1.112 af   Outflow=10.97 cfs  1.220 af

Peak Elev=35.53'  Storage=12,463 cf   Inflow=15.73 cfs  0.871 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.28 cfs  0.126 af   Primary=4.09 cfs  0.745 af   Outflow=4.37 cfs  0.871 af

Peak Elev=25.68'  Storage=25,371 cf   Inflow=65.30 cfs  6.670 afPond 2P: Existing Depression North of 
   Primary=43.64 cfs  5.987 af   Secondary=20.53 cfs  0.446 af   Outflow=64.17 cfs  6.433 af

Peak Elev=32.93'  Storage=9,447 cf   Inflow=11.45 cfs  1.159 afPond 3B: Existing - W Bioretention Basin
   Discarded=0.25 cfs  0.122 af   Primary=5.20 cfs  1.037 af   Outflow=5.45 cfs  1.159 af

   Inflow=133.57 cfs  13.322 afLink 6L: Total Site Discharge (SW)
   Primary=133.57 cfs  13.322 af

Total Runoff Area = 38.380 ac   Runoff Volume = 13.916 af   Average Runoff Depth = 4.35"
38.92% Pervious = 14.937 ac     61.08% Impervious = 23.443 ac

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 22.35 cfs @ 12.11 hrs,  Volume= 1.220 af,  Depth= 4.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=3.050 ac

Runoff Volume=1.220 af

Runoff Depth=4.80"

Tc=6.0 min

CN=88

22.35 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A EXISTING
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Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 3.35 cfs @ 12.11 hrs,  Volume= 0.203 af,  Depth= 5.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.410 ac

Runoff Volume=0.203 af

Runoff Depth=5.94"

Tc=6.0 min

CN=98

3.35 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A EXISTING
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Summary for Subcatchment 5SA: NW Existing Area

Runoff = 12.39 cfs @ 12.11 hrs,  Volume= 0.668 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: NW Existing Area

Runoff

Hydrograph
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=1.750 ac

Runoff Volume=0.668 af

Runoff Depth=4.58"

Tc=6.0 min

CN=86

12.39 cfs
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Summary for Subcatchment 5SB: W Existing Area

Runoff = 7.93 cfs @ 12.12 hrs,  Volume= 0.414 af,  Depth= 3.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.528 98 Paved parking, HSG B
0.962 61 >75% Grass cover, Good, HSG B

1.490 74 Weighted Average
0.962 64.56% Pervious Area
0.528 35.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=1.490 ac

Runoff Volume=0.414 af

Runoff Depth=3.34"

Tc=6.0 min

CN=74

7.93 cfs
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Summary for Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs

Runoff = 33.16 cfs @ 12.40 hrs,  Volume= 3.381 af,  Depth= 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area to Bypass Existing BMPs
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=7.110 ac

Runoff Volume=3.381 af

Runoff Depth=5.71"

Flow Length=535'

Tc=29.6 min

CN=96

33.16 cfs
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Summary for Subcatchment A-2: Existing S Area to Bypass Existing BMPs

Runoff = 25.83 cfs @ 12.43 hrs,  Volume= 2.397 af,  Depth= 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

2.916 98 Paved parking, HSG B
5.964 61 >75% Grass cover, Good, HSG B

8.880 73 Weighted Average
5.964 67.16% Pervious Area
2.916 32.84% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area to Bypass Existing BMPs
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=8.880 ac

Runoff Volume=2.397 af

Runoff Depth=3.24"

Flow Length=535'

Tc=29.6 min

CN=73

25.83 cfs
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Summary for Subcatchment B-1: SW Existing Area

Runoff = 44.44 cfs @ 12.42 hrs,  Volume= 4.169 af,  Depth= 4.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.850 98 Paved parking, HSG B
6.206 98 Roofs, HSG B
4.404 61 >75% Grass cover, Good, HSG B

11.460 84 Weighted Average
4.404 38.43% Pervious Area
7.056 61.57% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1: SW Existing Area

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=11.460 ac

Runoff Volume=4.169 af

Runoff Depth=4.37"

Flow Length=535'

Tc=29.6 min

CN=84

44.44 cfs
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 15.69 cfs @ 12.42 hrs,  Volume= 1.464 af,  Depth= 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=4.230 ac

Runoff Volume=1.464 af

Runoff Depth=4.15"

Flow Length=535'

Tc=29.6 min

CN=82

15.69 cfs
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 4.80"    for  100-YR event
Inflow = 22.35 cfs @ 12.11 hrs,  Volume= 1.220 af
Outflow = 10.97 cfs @ 12.27 hrs,  Volume= 1.220 af,  Atten= 51%,  Lag= 9.3 min
Discarded = 0.32 cfs @ 12.27 hrs,  Volume= 0.108 af
Primary = 10.65 cfs @ 12.27 hrs,  Volume= 1.112 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 38.14' @ 12.27 hrs   Surf.Area= 8,146 sf   Storage= 9,758 cf

Plug-Flow detention time= 11.0 min calculated for 1.219 af (100% of inflow)
Center-of-Mass det. time= 11.0 min ( 788.4 - 777.4 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.31 cfs @ 12.27 hrs  HW=38.11'   (Free Discharge)
3=Exfiltration  ( Controls 0.31 cfs)

Primary OutFlow  Max=10.60 cfs @ 12.27 hrs  HW=38.11'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Barrel Controls 9.42 cfs @ 4.69 fps)
2=Orifice/Grate  (Orifice Controls 1.18 cfs @ 6.02 fps)

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 1B: Existing - NE Bioretention Basin
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Inflow Area=3.050 ac

Peak Elev=38.14'

Storage=9,758 cf

22.35 cfs

10.97 cfs

0.32 cfs

10.65 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A EXISTING
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Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 4.84"    for  100-YR event
Inflow = 15.73 cfs @ 12.11 hrs,  Volume= 0.871 af
Outflow = 4.37 cfs @ 12.36 hrs,  Volume= 0.871 af,  Atten= 72%,  Lag= 15.0 min
Discarded = 0.28 cfs @ 12.36 hrs,  Volume= 0.126 af
Primary = 4.09 cfs @ 12.36 hrs,  Volume= 0.745 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 35.53' @ 12.36 hrs   Surf.Area= 5,718 sf   Storage= 12,463 cf

Plug-Flow detention time= 38.7 min calculated for 0.870 af (100% of inflow)
Center-of-Mass det. time= 38.8 min ( 811.5 - 772.6 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 110.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 29.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.28 cfs @ 12.36 hrs  HW=35.52'   (Free Discharge)
1=Exfiltration  ( Controls 0.28 cfs)

Primary OutFlow  Max=4.08 cfs @ 12.36 hrs  HW=35.52'   (Free Discharge)
2=Culvert  (Inlet Controls 4.08 cfs @ 7.49 fps)
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Pond 2B: Existing - NW Bioretention Basin
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Inflow Area=2.160 ac

Peak Elev=35.53'

Storage=12,463 cf

15.73 cfs

4.37 cfs

0.28 cfs

4.09 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A EXISTING
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 19.340 ac, 59.96% Impervious,  Inflow Depth = 4.14"    for  100-YR event
Inflow = 65.30 cfs @ 12.42 hrs,  Volume= 6.670 af
Outflow = 64.17 cfs @ 12.47 hrs,  Volume= 6.433 af,  Atten= 2%,  Lag= 3.1 min
Primary = 43.64 cfs @ 12.47 hrs,  Volume= 5.987 af
Secondary = 20.53 cfs @ 12.47 hrs,  Volume= 0.446 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 25.68' @ 12.47 hrs   Surf.Area= 20,392 sf   Storage= 25,371 cf

Plug-Flow detention time= 27.8 min calculated for 6.428 af (96% of inflow)
Center-of-Mass det. time= 9.7 min ( 818.2 - 808.6 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 32,432 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

20.81 5 0 0
21.00 15 2 2
22.00 325 170 172
23.00 1,822 1,074 1,245
24.00 6,670 4,246 5,491
25.00 11,223 8,947 14,438
25.50 18,503 7,432 21,869
26.00 23,748 10,563 32,432

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 25.50' 100.0' long  x 20.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=43.51 cfs @ 12.47 hrs  HW=25.67'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 21.82 cfs @ 3.73 fps)
2=Culvert  (Outlet Controls 21.69 cfs @ 3.71 fps)

Secondary OutFlow  Max=19.33 cfs @ 12.47 hrs  HW=25.67'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 19.33 cfs @ 1.12 fps)

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A EXISTING
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 2P: Existing Depression North of Southern Driveway
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Inflow Area=19.340 ac

Peak Elev=25.68'

Storage=25,371 cf

65.30 cfs

64.17 cfs

43.64 cfs

20.53 cfs
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Summary for Pond 3B: Existing - W Bioretention Basin

Inflow Area = 3.650 ac, 58.03% Impervious,  Inflow Depth = 3.81"    for  100-YR event
Inflow = 11.45 cfs @ 12.13 hrs,  Volume= 1.159 af
Outflow = 5.45 cfs @ 12.52 hrs,  Volume= 1.159 af,  Atten= 52%,  Lag= 23.7 min
Discarded = 0.25 cfs @ 12.52 hrs,  Volume= 0.122 af
Primary = 5.20 cfs @ 12.52 hrs,  Volume= 1.037 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 32.93' @ 12.52 hrs   Surf.Area= 4,766 sf   Storage= 9,447 cf

Plug-Flow detention time= 33.3 min calculated for 1.159 af (100% of inflow)
Center-of-Mass det. time= 33.1 min ( 830.6 - 797.5 )

Volume Invert Avail.Storage Storage Description

#1 29.50' 12,405 cf 10.00'W x 100.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 29.50' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 30.00' 12.0"  Round Culvert   
L= 36.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 30.00' / 29.82'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.25 cfs @ 12.52 hrs  HW=32.92'   (Free Discharge)
1=Exfiltration  ( Controls 0.25 cfs)

Primary OutFlow  Max=5.19 cfs @ 12.52 hrs  HW=32.92'  TW=24.60'   (Fixed TW Elev= 24.60')
2=Culvert  (Inlet Controls 5.19 cfs @ 6.61 fps)
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Pond 3B: Existing - W Bioretention Basin
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Inflow Area=3.650 ac

Peak Elev=32.93'

Storage=9,447 cf

11.45 cfs

5.45 cfs

0.25 cfs

5.20 cfs
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.380 ac, 61.08% Impervious,  Inflow Depth = 4.17"    for  100-YR event
Inflow = 133.57 cfs @ 12.44 hrs,  Volume= 13.322 af
Primary = 133.57 cfs @ 12.44 hrs,  Volume= 13.322 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)
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Inflow Area=38.380 ac
133.57 cfs

133.57 cfs
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

9.443 61 >75% Grass cover, Good, HSG B  (1&2S, 5SA, 5SB, A-1&4S, A-2, B-1b, B-2, PA1, 

PA3, PA4)

13.116 98 Paved parking, HSG B  (1&2S, 5SB, A-1&4S, B-1b, B-2, PA1, PA3, PA4)

15.486 98 Roofs, HSG B  (1&2S, 3S, 5SA, B-1a, B-2, PA1)

0.339 98 Water Surface, HSG B  (PA1)

38.384 89 TOTAL AREA

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=1.30"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=6.31 cfs  0.329 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=2.17"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=1.28 cfs  0.074 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=1.16"Subcatchment 5SA: W Existing Area A
   Tc=6.0 min   CN=86   Runoff=3.24 cfs  0.170 af

Runoff Area=0.180 ac   93.89% Impervious   Runoff Depth=1.96"Subcatchment 5SB: W Existing Area B
   Tc=6.0 min   CN=96   Runoff=0.53 cfs  0.029 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=1.96"Subcatchment A-1&4S: Existing E Area
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=12.03 cfs  1.163 af

Runoff Area=2.006 ac   0.00% Impervious   Runoff Depth=0.17"Subcatchment A-2: Existing S Area
   Flow Length=535'   Tc=29.6 min   CN=61   Runoff=0.14 cfs  0.028 af

Runoff Area=6.210 ac   100.00% Impervious   Runoff Depth=2.17"Subcatchment B-1a: S Existing Bldg
   Flow Length=535'   Tc=29.6 min   CN=98   Runoff=11.15 cfs  1.124 af

Runoff Area=2.090 ac   14.50% Impervious   Runoff Depth=0.29"Subcatchment B-1b: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=66   Runoff=0.35 cfs  0.050 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=0.93"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=3.43 cfs  0.326 af

Runoff Area=6.846 ac   85.04% Impervious   Runoff Depth=1.60"Subcatchment PA1: Proposed SW Area
   Tc=6.0 min   CN=92   Runoff=17.25 cfs  0.913 af

Runoff Area=0.786 ac   41.73% Impervious   Runoff Depth=0.63"Subcatchment PA3: Proposed SW Area
   Tc=6.0 min   CN=76   Runoff=0.73 cfs  0.042 af

Runoff Area=3.716 ac   85.20% Impervious   Runoff Depth=1.69"Subcatchment PA4: Proposed SE Area
   Tc=6.0 min   CN=93   Runoff=9.78 cfs  0.522 af

Peak Elev=36.84'  Storage=2,056 cf   Inflow=6.31 cfs  0.329 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.14 cfs  0.063 af   Primary=4.67 cfs  0.266 af   Outflow=4.81 cfs  0.329 af

Peak Elev=33.23'  Storage=2,870 cf   Inflow=4.51 cfs  0.244 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.12 cfs  0.074 af   Primary=2.08 cfs  0.169 af   Outflow=2.20 cfs  0.244 af

Peak Elev=24.67'  Storage=0.086 af   Inflow=11.23 cfs  2.612 afPond 2P: Existing Depression North of 
   Primary=11.38 cfs  2.529 af   Secondary=0.00 cfs  0.000 af   Outflow=11.38 cfs  2.529 af

Peak Elev=27.45'  Storage=1.073 af   Inflow=24.70 cfs  2.236 afPond P1: Proposed SW Wet Pond
   Primary=8.66 cfs  2.235 af   Secondary=0.00 cfs  0.000 af   Outflow=8.66 cfs  2.235 af

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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   Inflow=25.19 cfs  4.550 afLink 6L: Total Site Discharge (SW)
   Primary=25.19 cfs  4.550 af

Total Runoff Area = 38.384 ac   Runoff Volume = 4.771 af   Average Runoff Depth = 1.49"
24.60% Pervious = 9.443 ac     75.40% Impervious = 28.941 ac
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Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 6.31 cfs @ 12.12 hrs,  Volume= 0.329 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=3.050 ac

Runoff Volume=0.329 af

Runoff Depth=1.30"

Tc=6.0 min

CN=88

6.31 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 1.28 cfs @ 12.11 hrs,  Volume= 0.074 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
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1

0

MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.410 ac

Runoff Volume=0.074 af

Runoff Depth=2.17"

Tc=6.0 min

CN=98

1.28 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
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Summary for Subcatchment 5SA: W Existing Area A

Runoff = 3.24 cfs @ 12.12 hrs,  Volume= 0.170 af,  Depth= 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: W Existing Area A

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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w
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=1.750 ac

Runoff Volume=0.170 af

Runoff Depth=1.16"

Tc=6.0 min

CN=86

3.24 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment 5SB: W Existing Area B

Runoff = 0.53 cfs @ 12.11 hrs,  Volume= 0.029 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.169 98 Paved parking, HSG B
0.011 61 >75% Grass cover, Good, HSG B

0.180 96 Weighted Average
0.011 6.11% Pervious Area
0.169 93.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area B

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.180 ac

Runoff Volume=0.029 af

Runoff Depth=1.96"

Tc=6.0 min

CN=96

0.53 cfs
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Summary for Subcatchment A-1&4S: Existing E Area

Runoff = 12.03 cfs @ 12.41 hrs,  Volume= 1.163 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=7.110 ac

Runoff Volume=1.163 af

Runoff Depth=1.96"

Flow Length=535'

Tc=29.6 min

CN=96

12.03 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment A-2: Existing S Area

Runoff = 0.14 cfs @ 12.66 hrs,  Volume= 0.028 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

2.006 61 >75% Grass cover, Good, HSG B

2.006 100.00% Pervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=2.006 ac

Runoff Volume=0.028 af

Runoff Depth=0.17"

Flow Length=535'

Tc=29.6 min

CN=61

0.14 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment B-1a: S Existing Bldg

Runoff = 11.15 cfs @ 12.41 hrs,  Volume= 1.124 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

6.210 98 Roofs, HSG B

6.210 100.00% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1a: S Existing Bldg

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=6.210 ac

Runoff Volume=1.124 af

Runoff Depth=2.17"

Flow Length=535'

Tc=29.6 min

CN=98

11.15 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment B-1b: SW Existing Area

Runoff = 0.35 cfs @ 12.55 hrs,  Volume= 0.050 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.303 98 Paved parking, HSG B
1.787 61 >75% Grass cover, Good, HSG B

2.090 66 Weighted Average
1.787 85.50% Pervious Area
0.303 14.50% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1b: SW Existing Area

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=2.090 ac

Runoff Volume=0.050 af

Runoff Depth=0.29"

Flow Length=535'

Tc=29.6 min

CN=66

0.35 cfs
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 3.43 cfs @ 12.44 hrs,  Volume= 0.326 af,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=4.230 ac

Runoff Volume=0.326 af

Runoff Depth=0.93"

Flow Length=535'

Tc=29.6 min

CN=82

3.43 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment PA1: Proposed SW Area

Runoff = 17.25 cfs @ 12.12 hrs,  Volume= 0.913 af,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.313 98 Paved parking, HSG B
0.611 98 Paved parking, HSG B
1.024 61 >75% Grass cover, Good, HSG B
4.559 98 Roofs, HSG B
0.339 98 Water Surface, HSG B

6.846 92 Weighted Average
1.024 14.96% Pervious Area
5.822 85.04% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA1: Proposed SW Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=6.846 ac

Runoff Volume=0.913 af

Runoff Depth=1.60"

Tc=6.0 min

CN=92

17.25 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment PA3: Proposed SW Area

Runoff = 0.73 cfs @ 12.14 hrs,  Volume= 0.042 af,  Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.328 98 Paved parking, HSG B
0.458 61 >75% Grass cover, Good, HSG B

0.786 76 Weighted Average
0.458 58.27% Pervious Area
0.328 41.73% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA3: Proposed SW Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.786 ac

Runoff Volume=0.042 af

Runoff Depth=0.63"

Tc=6.0 min

CN=76

0.73 cfs

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment PA4: Proposed SE Area

Runoff = 9.78 cfs @ 12.11 hrs,  Volume= 0.522 af,  Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

3.166 98 Paved parking, HSG B
0.550 61 >75% Grass cover, Good, HSG B

3.716 93 Weighted Average
0.550 14.80% Pervious Area
3.166 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA4: Proposed SE Area

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 1.30"    for  1-YR event
Inflow = 6.31 cfs @ 12.12 hrs,  Volume= 0.329 af
Outflow = 4.81 cfs @ 12.21 hrs,  Volume= 0.329 af,  Atten= 24%,  Lag= 5.5 min
Discarded = 0.14 cfs @ 12.21 hrs,  Volume= 0.063 af
Primary = 4.67 cfs @ 12.21 hrs,  Volume= 0.266 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 36.84' @ 12.21 hrs   Surf.Area= 3,757 sf   Storage= 2,056 cf

Plug-Flow detention time= 10.7 min calculated for 0.329 af (100% of inflow)
Center-of-Mass det. time= 10.7 min ( 814.2 - 803.5 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.14 cfs @ 12.21 hrs  HW=36.83'   (Free Discharge)
3=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=4.57 cfs @ 12.21 hrs  HW=36.83'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Inlet Controls 4.08 cfs @ 2.79 fps)
2=Orifice/Grate  (Orifice Controls 0.50 cfs @ 2.53 fps)

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 1B: Existing - NE Bioretention Basin
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Inflow Area=3.050 ac

Peak Elev=36.84'

Storage=2,056 cf
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Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 1.35"    for  1-YR event
Inflow = 4.51 cfs @ 12.12 hrs,  Volume= 0.244 af
Outflow = 2.20 cfs @ 12.28 hrs,  Volume= 0.244 af,  Atten= 51%,  Lag= 9.9 min
Discarded = 0.12 cfs @ 12.28 hrs,  Volume= 0.074 af
Primary = 2.08 cfs @ 12.28 hrs,  Volume= 0.169 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 33.23' @ 12.28 hrs   Surf.Area= 2,713 sf   Storage= 2,870 cf

Plug-Flow detention time= 42.1 min calculated for 0.243 af (100% of inflow)
Center-of-Mass det. time= 42.1 min ( 835.5 - 793.3 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 177.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 28.00'   S= 0.0226 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.12 cfs @ 12.28 hrs  HW=33.22'   (Free Discharge)
1=Exfiltration  ( Controls 0.12 cfs)

Primary OutFlow  Max=2.07 cfs @ 12.28 hrs  HW=33.21'   (Free Discharge)
2=Culvert  (Inlet Controls 2.07 cfs @ 3.80 fps)

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 2B: Existing - NW Bioretention Basin
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 21.716 ac, 76.06% Impervious,  Inflow Depth = 1.44"    for  1-YR event
Inflow = 11.23 cfs @ 12.65 hrs,  Volume= 2.612 af
Outflow = 11.38 cfs @ 12.69 hrs,  Volume= 2.529 af,  Atten= 0%,  Lag= 2.1 min
Primary = 11.38 cfs @ 12.69 hrs,  Volume= 2.529 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 24.67' @ 12.69 hrs   Surf.Area= 0.000 ac   Storage= 0.086 af

Plug-Flow detention time= 47.6 min calculated for 2.529 af (97% of inflow)
Center-of-Mass det. time= 9.5 min ( 944.1 - 934.5 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 0.301 af Custom Stage Data Listed below

Elevation Inc.Store Cum.Store
(feet) (acre-feet) (acre-feet)

20.81 0.000 0.000
21.00 0.001 0.001
22.00 0.004 0.005
23.00 0.013 0.018
24.00 0.032 0.050
25.00 0.054 0.104
26.00 0.093 0.197
26.50 0.104 0.301

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 26.00' 20.0' 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=11.42 cfs @ 12.69 hrs  HW=24.67'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 5.73 cfs @ 0.98 fps)
2=Culvert  (Outlet Controls 5.69 cfs @ 0.97 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.81'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 2P: Existing Depression North of Southern Driveway
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Summary for Pond P1: Proposed SW Wet Pond

Inflow Area = 15.396 ac, 89.58% Impervious,  Inflow Depth = 1.74"    for  1-YR event
Inflow = 24.70 cfs @ 12.14 hrs,  Volume= 2.236 af
Outflow = 8.66 cfs @ 12.74 hrs,  Volume= 2.235 af,  Atten= 65%,  Lag= 36.4 min
Primary = 8.66 cfs @ 12.74 hrs,  Volume= 2.235 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 27.45' @ 12.74 hrs   Surf.Area= 0.537 ac   Storage= 1.073 af

Plug-Flow detention time= 166.4 min calculated for 2.235 af (100% of inflow)
Center-of-Mass det. time= 166.0 min ( 948.8 - 782.8 )

Volume Invert Avail.Storage Storage Description

#1 25.00' 2.665 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

25.00 0.339 0.000 0.000
26.00 0.418 0.378 0.378
28.00 0.582 1.000 1.378
30.00 0.705 1.287 2.665

Device Routing     Invert Outlet Devices

#1 Primary 24.00' 36.0"  Round Culvert   
L= 58.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 24.00' / 23.00'   S= 0.0170 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 7.07 sf   

#2 Device 1 25.00' 10.0" Vert. Dewater - Orifice/Grate    C= 0.600   
#3 Device 1 27.00' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 1 28.80' 60.0" Horiz. Open Top - Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 29.00' 20.0' 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=8.58 cfs @ 12.74 hrs  HW=27.45'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Passes 8.58 cfs of 43.02 cfs potential flow)

2=Dewater - Orifice/Grate  (Orifice Controls 3.74 cfs @ 6.86 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 4.84 cfs @ 2.19 fps)
4=Open Top - Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=25.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

MSE 24-hr 3  1-YR Rainfall=2.40"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond P1: Proposed SW Wet Pond
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.384 ac, 75.40% Impervious,  Inflow Depth = 1.42"    for  1-YR event
Inflow = 25.19 cfs @ 12.50 hrs,  Volume= 4.550 af
Primary = 25.19 cfs @ 12.50 hrs,  Volume= 4.550 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=1.55"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=7.55 cfs  0.395 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=2.47"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=1.44 cfs  0.084 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=1.41"Subcatchment 5SA: W Existing Area A
   Tc=6.0 min   CN=86   Runoff=3.93 cfs  0.205 af

Runoff Area=0.180 ac   93.89% Impervious   Runoff Depth=2.26"Subcatchment 5SB: W Existing Area B
   Tc=6.0 min   CN=96   Runoff=0.61 cfs  0.034 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=2.26"Subcatchment A-1&4S: Existing E Area
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=13.73 cfs  1.337 af

Runoff Area=2.006 ac   0.00% Impervious   Runoff Depth=0.26"Subcatchment A-2: Existing S Area
   Flow Length=535'   Tc=29.6 min   CN=61   Runoff=0.26 cfs  0.043 af

Runoff Area=6.210 ac   100.00% Impervious   Runoff Depth=2.47"Subcatchment B-1a: S Existing Bldg
   Flow Length=535'   Tc=29.6 min   CN=98   Runoff=12.60 cfs  1.278 af

Runoff Area=2.090 ac   14.50% Impervious   Runoff Depth=0.41"Subcatchment B-1b: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=66   Runoff=0.56 cfs  0.071 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=1.15"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=4.30 cfs  0.404 af

Runoff Area=6.846 ac   85.04% Impervious   Runoff Depth=1.88"Subcatchment PA1: Proposed SW Area
   Tc=6.0 min   CN=92   Runoff=20.12 cfs  1.072 af

Runoff Area=0.786 ac   41.73% Impervious   Runoff Depth=0.82"Subcatchment PA3: Proposed SW Area
   Tc=6.0 min   CN=76   Runoff=0.97 cfs  0.054 af

Runoff Area=3.716 ac   85.20% Impervious   Runoff Depth=1.97"Subcatchment PA4: Proposed SE Area
   Tc=6.0 min   CN=93   Runoff=11.34 cfs  0.610 af

Peak Elev=36.93'  Storage=2,437 cf   Inflow=7.55 cfs  0.395 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.16 cfs  0.068 af   Primary=5.54 cfs  0.327 af   Outflow=5.70 cfs  0.395 af

Peak Elev=33.44'  Storage=3,465 cf   Inflow=5.37 cfs  0.290 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.13 cfs  0.080 af   Primary=2.34 cfs  0.210 af   Outflow=2.47 cfs  0.290 af

Peak Elev=24.74'  Storage=0.090 af   Inflow=15.52 cfs  3.069 afPond 2P: Existing Depression North of 
   Primary=15.70 cfs  2.987 af   Secondary=0.00 cfs  0.000 af   Outflow=15.70 cfs  2.987 af

Peak Elev=27.62'  Storage=1.164 af   Inflow=28.54 cfs  2.594 afPond P1: Proposed SW Wet Pond
   Primary=11.70 cfs  2.594 af   Secondary=0.00 cfs  0.000 af   Outflow=11.70 cfs  2.594 af

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
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   Inflow=32.61 cfs  5.358 afLink 6L: Total Site Discharge (SW)
   Primary=32.61 cfs  5.358 af

Total Runoff Area = 38.384 ac   Runoff Volume = 5.588 af   Average Runoff Depth = 1.75"
24.60% Pervious = 9.443 ac     75.40% Impervious = 28.941 ac

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
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Page 28HydroCAD® 10.00-22  s/n 07894  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 7.55 cfs @ 12.12 hrs,  Volume= 0.395 af,  Depth= 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=3.050 ac

Runoff Volume=0.395 af

Runoff Depth=1.55"

Tc=6.0 min

CN=88

7.55 cfs



MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group

Page 29HydroCAD® 10.00-22  s/n 07894  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 1.44 cfs @ 12.11 hrs,  Volume= 0.084 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 5SA: W Existing Area A

Runoff = 3.93 cfs @ 12.12 hrs,  Volume= 0.205 af,  Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: W Existing Area A

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 5SB: W Existing Area B

Runoff = 0.61 cfs @ 12.11 hrs,  Volume= 0.034 af,  Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.169 98 Paved parking, HSG B
0.011 61 >75% Grass cover, Good, HSG B

0.180 96 Weighted Average
0.011 6.11% Pervious Area
0.169 93.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area B
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  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment A-1&4S: Existing E Area

Runoff = 13.73 cfs @ 12.41 hrs,  Volume= 1.337 af,  Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=7.110 ac

Runoff Volume=1.337 af

Runoff Depth=2.26"

Flow Length=535'

Tc=29.6 min

CN=96

13.73 cfs
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Summary for Subcatchment A-2: Existing S Area

Runoff = 0.26 cfs @ 12.60 hrs,  Volume= 0.043 af,  Depth= 0.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

2.006 61 >75% Grass cover, Good, HSG B

2.006 100.00% Pervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=2.006 ac

Runoff Volume=0.043 af

Runoff Depth=0.26"

Flow Length=535'

Tc=29.6 min

CN=61

0.26 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment B-1a: S Existing Bldg

Runoff = 12.60 cfs @ 12.40 hrs,  Volume= 1.278 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

6.210 98 Roofs, HSG B

6.210 100.00% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1a: S Existing Bldg
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=6.210 ac

Runoff Volume=1.278 af

Runoff Depth=2.47"

Flow Length=535'

Tc=29.6 min

CN=98

12.60 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment B-1b: SW Existing Area

Runoff = 0.56 cfs @ 12.52 hrs,  Volume= 0.071 af,  Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.303 98 Paved parking, HSG B
1.787 61 >75% Grass cover, Good, HSG B

2.090 66 Weighted Average
1.787 85.50% Pervious Area
0.303 14.50% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1b: SW Existing Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=2.090 ac

Runoff Volume=0.071 af

Runoff Depth=0.41"

Flow Length=535'

Tc=29.6 min

CN=66

0.56 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 4.30 cfs @ 12.44 hrs,  Volume= 0.404 af,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=4.230 ac

Runoff Volume=0.404 af

Runoff Depth=1.15"

Flow Length=535'

Tc=29.6 min

CN=82

4.30 cfs
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Summary for Subcatchment PA1: Proposed SW Area

Runoff = 20.12 cfs @ 12.11 hrs,  Volume= 1.072 af,  Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.313 98 Paved parking, HSG B
0.611 98 Paved parking, HSG B
1.024 61 >75% Grass cover, Good, HSG B
4.559 98 Roofs, HSG B
0.339 98 Water Surface, HSG B

6.846 92 Weighted Average
1.024 14.96% Pervious Area
5.822 85.04% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA1: Proposed SW Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=6.846 ac

Runoff Volume=1.072 af

Runoff Depth=1.88"

Tc=6.0 min

CN=92

20.12 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment PA3: Proposed SW Area

Runoff = 0.97 cfs @ 12.13 hrs,  Volume= 0.054 af,  Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.328 98 Paved parking, HSG B
0.458 61 >75% Grass cover, Good, HSG B

0.786 76 Weighted Average
0.458 58.27% Pervious Area
0.328 41.73% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA3: Proposed SW Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.786 ac

Runoff Volume=0.054 af

Runoff Depth=0.82"

Tc=6.0 min

CN=76

0.97 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment PA4: Proposed SE Area

Runoff = 11.34 cfs @ 12.11 hrs,  Volume= 0.610 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

3.166 98 Paved parking, HSG B
0.550 61 >75% Grass cover, Good, HSG B

3.716 93 Weighted Average
0.550 14.80% Pervious Area
3.166 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA4: Proposed SE Area
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=3.716 ac

Runoff Volume=0.610 af

Runoff Depth=1.97"

Tc=6.0 min

CN=93

11.34 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 1.55"    for  2-YR event
Inflow = 7.55 cfs @ 12.12 hrs,  Volume= 0.395 af
Outflow = 5.70 cfs @ 12.21 hrs,  Volume= 0.395 af,  Atten= 25%,  Lag= 5.5 min
Discarded = 0.16 cfs @ 12.21 hrs,  Volume= 0.068 af
Primary = 5.54 cfs @ 12.21 hrs,  Volume= 0.327 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 36.93' @ 12.21 hrs   Surf.Area= 4,067 sf   Storage= 2,437 cf

Plug-Flow detention time= 10.5 min calculated for 0.395 af (100% of inflow)
Center-of-Mass det. time= 10.5 min ( 810.3 - 799.8 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.15 cfs @ 12.21 hrs  HW=36.92'   (Free Discharge)
3=Exfiltration  ( Controls 0.15 cfs)

Primary OutFlow  Max=5.45 cfs @ 12.21 hrs  HW=36.92'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Inlet Controls 4.87 cfs @ 2.99 fps)
2=Orifice/Grate  (Orifice Controls 0.58 cfs @ 2.94 fps)
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Pond 1B: Existing - NE Bioretention Basin

Inflow
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Inflow Area=3.050 ac

Peak Elev=36.93'

Storage=2,437 cf

7.55 cfs

5.70 cfs

0.16 cfs

5.54 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 1.61"    for  2-YR event
Inflow = 5.37 cfs @ 12.12 hrs,  Volume= 0.290 af
Outflow = 2.47 cfs @ 12.29 hrs,  Volume= 0.290 af,  Atten= 54%,  Lag= 10.5 min
Discarded = 0.13 cfs @ 12.29 hrs,  Volume= 0.080 af
Primary = 2.34 cfs @ 12.29 hrs,  Volume= 0.210 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 33.44' @ 12.29 hrs   Surf.Area= 2,958 sf   Storage= 3,465 cf

Plug-Flow detention time= 40.4 min calculated for 0.290 af (100% of inflow)
Center-of-Mass det. time= 40.4 min ( 831.1 - 790.6 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 177.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 28.00'   S= 0.0226 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.13 cfs @ 12.29 hrs  HW=33.43'   (Free Discharge)
1=Exfiltration  ( Controls 0.13 cfs)

Primary OutFlow  Max=2.33 cfs @ 12.29 hrs  HW=33.43'   (Free Discharge)
2=Culvert  (Inlet Controls 2.33 cfs @ 4.28 fps)

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 2B: Existing - NW Bioretention Basin
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Inflow Area=2.160 ac

Peak Elev=33.44'

Storage=3,465 cf

5.37 cfs

2.47 cfs

0.13 cfs

2.34 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 21.716 ac, 76.06% Impervious,  Inflow Depth = 1.70"    for  2-YR event
Inflow = 15.52 cfs @ 12.60 hrs,  Volume= 3.069 af
Outflow = 15.70 cfs @ 12.61 hrs,  Volume= 2.987 af,  Atten= 0%,  Lag= 0.6 min
Primary = 15.70 cfs @ 12.61 hrs,  Volume= 2.987 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 24.74' @ 12.61 hrs   Surf.Area= 0.000 ac   Storage= 0.090 af

Plug-Flow detention time= 37.8 min calculated for 2.985 af (97% of inflow)
Center-of-Mass det. time= 8.4 min ( 928.3 - 920.0 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 0.301 af Custom Stage Data Listed below

Elevation Inc.Store Cum.Store
(feet) (acre-feet) (acre-feet)

20.81 0.000 0.000
21.00 0.001 0.001
22.00 0.004 0.005
23.00 0.013 0.018
24.00 0.032 0.050
25.00 0.054 0.104
26.00 0.093 0.197
26.50 0.104 0.301

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 26.00' 20.0' 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=15.62 cfs @ 12.61 hrs  HW=24.74'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 7.83 cfs @ 1.34 fps)
2=Culvert  (Outlet Controls 7.79 cfs @ 1.33 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.81'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Existing Depression North of Southern Driveway
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Inflow Area=21.716 ac

Peak Elev=24.74'

Storage=0.090 af

15.52 cfs

15.70 cfs

15.70 cfs

0.00 cfs

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
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Summary for Pond P1: Proposed SW Wet Pond

Inflow Area = 15.396 ac, 89.58% Impervious,  Inflow Depth = 2.02"    for  2-YR event
Inflow = 28.54 cfs @ 12.14 hrs,  Volume= 2.594 af
Outflow = 11.70 cfs @ 12.68 hrs,  Volume= 2.594 af,  Atten= 59%,  Lag= 32.6 min
Primary = 11.70 cfs @ 12.68 hrs,  Volume= 2.594 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 27.62' @ 12.68 hrs   Surf.Area= 0.551 ac   Storage= 1.164 af

Plug-Flow detention time= 149.8 min calculated for 2.592 af (100% of inflow)
Center-of-Mass det. time= 153.0 min ( 933.7 - 780.7 )

Volume Invert Avail.Storage Storage Description

#1 25.00' 2.665 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

25.00 0.339 0.000 0.000
26.00 0.418 0.378 0.378
28.00 0.582 1.000 1.378
30.00 0.705 1.287 2.665

Device Routing     Invert Outlet Devices

#1 Primary 24.00' 36.0"  Round Culvert   
L= 58.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 24.00' / 23.00'   S= 0.0170 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 7.07 sf   

#2 Device 1 25.00' 10.0" Vert. Dewater - Orifice/Grate    C= 0.600   
#3 Device 1 27.00' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 1 28.80' 60.0" Horiz. Open Top - Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 29.00' 20.0' 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=11.64 cfs @ 12.68 hrs  HW=27.62'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Passes 11.64 cfs of 44.90 cfs potential flow)

2=Dewater - Orifice/Grate  (Orifice Controls 3.90 cfs @ 7.14 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 7.74 cfs @ 2.57 fps)
4=Open Top - Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=25.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

MSE 24-hr 3  2-YR Rainfall=2.70"230.00A PROPOSED
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Pond P1: Proposed SW Wet Pond
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Inflow Area=15.396 ac

Peak Elev=27.62'

Storage=1.164 af

28.54 cfs

11.70 cfs

11.70 cfs

0.00 cfs
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.384 ac, 75.40% Impervious,  Inflow Depth = 1.68"    for  2-YR event
Inflow = 32.61 cfs @ 12.43 hrs,  Volume= 5.358 af
Primary = 32.61 cfs @ 12.43 hrs,  Volume= 5.358 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)

Inflow
Primary

Hydrograph
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Inflow Area=38.384 ac
32.61 cfs

32.61 cfs
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=2.55"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=12.25 cfs  0.649 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=3.58"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=2.05 cfs  0.122 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=2.37"Subcatchment 5SA: W Existing Area A
   Tc=6.0 min   CN=86   Runoff=6.59 cfs  0.346 af

Runoff Area=0.180 ac   93.89% Impervious   Runoff Depth=3.35"Subcatchment 5SB: W Existing Area B
   Tc=6.0 min   CN=96   Runoff=0.88 cfs  0.050 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=3.35"Subcatchment A-1&4S: Existing E Area
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=19.98 cfs  1.986 af

Runoff Area=2.006 ac   0.00% Impervious   Runoff Depth=0.72"Subcatchment A-2: Existing S Area
   Flow Length=535'   Tc=29.6 min   CN=61   Runoff=1.04 cfs  0.120 af

Runoff Area=6.210 ac   100.00% Impervious   Runoff Depth=3.58"Subcatchment B-1a: S Existing Bldg
   Flow Length=535'   Tc=29.6 min   CN=98   Runoff=17.96 cfs  1.850 af

Runoff Area=2.090 ac   14.50% Impervious   Runoff Depth=0.97"Subcatchment B-1b: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=66   Runoff=1.63 cfs  0.170 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=2.04"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=7.76 cfs  0.720 af

Runoff Area=6.846 ac   85.04% Impervious   Runoff Depth=2.93"Subcatchment PA1: Proposed SW Area
   Tc=6.0 min   CN=92   Runoff=30.75 cfs  1.674 af

Runoff Area=0.786 ac   41.73% Impervious   Runoff Depth=1.59"Subcatchment PA3: Proposed SW Area
   Tc=6.0 min   CN=76   Runoff=1.98 cfs  0.104 af

Runoff Area=3.716 ac   85.20% Impervious   Runoff Depth=3.04"Subcatchment PA4: Proposed SE Area
   Tc=6.0 min   CN=93   Runoff=17.09 cfs  0.940 af

Peak Elev=37.28'  Storage=4,040 cf   Inflow=12.25 cfs  0.649 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.20 cfs  0.082 af   Primary=8.53 cfs  0.567 af   Outflow=8.73 cfs  0.649 af

Peak Elev=34.18'  Storage=6,005 cf   Inflow=8.64 cfs  0.469 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.18 cfs  0.096 af   Primary=3.08 cfs  0.373 af   Outflow=3.25 cfs  0.469 af

Peak Elev=25.15'  Storage=0.118 af   Inflow=31.45 cfs  4.836 afPond 2P: Existing Depression North of 
   Primary=31.20 cfs  4.754 af   Secondary=0.00 cfs  0.000 af   Outflow=31.20 cfs  4.754 af

Peak Elev=28.11'  Storage=1.445 af   Inflow=42.53 cfs  3.947 afPond P1: Proposed SW Wet Pond
   Primary=22.65 cfs  3.947 af   Secondary=0.00 cfs  0.000 af   Outflow=22.65 cfs  3.947 af

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A PROPOSED
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   Inflow=59.57 cfs  8.471 afLink 6L: Total Site Discharge (SW)
   Primary=59.57 cfs  8.471 af

Total Runoff Area = 38.384 ac   Runoff Volume = 8.732 af   Average Runoff Depth = 2.73"
24.60% Pervious = 9.443 ac     75.40% Impervious = 28.941 ac

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A PROPOSED
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Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 12.25 cfs @ 12.11 hrs,  Volume= 0.649 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=3.050 ac

Runoff Volume=0.649 af

Runoff Depth=2.55"

Tc=6.0 min

CN=88

12.25 cfs
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Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 2.05 cfs @ 12.11 hrs,  Volume= 0.122 af,  Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.410 ac

Runoff Volume=0.122 af

Runoff Depth=3.58"

Tc=6.0 min

CN=98

2.05 cfs
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Summary for Subcatchment 5SA: W Existing Area A

Runoff = 6.59 cfs @ 12.12 hrs,  Volume= 0.346 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: W Existing Area A

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=1.750 ac

Runoff Volume=0.346 af

Runoff Depth=2.37"

Tc=6.0 min

CN=86

6.59 cfs
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Summary for Subcatchment 5SB: W Existing Area B

Runoff = 0.88 cfs @ 12.11 hrs,  Volume= 0.050 af,  Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.169 98 Paved parking, HSG B
0.011 61 >75% Grass cover, Good, HSG B

0.180 96 Weighted Average
0.011 6.11% Pervious Area
0.169 93.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area B

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.180 ac

Runoff Volume=0.050 af

Runoff Depth=3.35"

Tc=6.0 min

CN=96

0.88 cfs
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Summary for Subcatchment A-1&4S: Existing E Area

Runoff = 19.98 cfs @ 12.41 hrs,  Volume= 1.986 af,  Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area

Runoff

Hydrograph
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=7.110 ac

Runoff Volume=1.986 af

Runoff Depth=3.35"

Flow Length=535'

Tc=29.6 min

CN=96

19.98 cfs
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Summary for Subcatchment A-2: Existing S Area

Runoff = 1.04 cfs @ 12.50 hrs,  Volume= 0.120 af,  Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

2.006 61 >75% Grass cover, Good, HSG B

2.006 100.00% Pervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=2.006 ac

Runoff Volume=0.120 af

Runoff Depth=0.72"

Flow Length=535'

Tc=29.6 min

CN=61

1.04 cfs
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Summary for Subcatchment B-1a: S Existing Bldg

Runoff = 17.96 cfs @ 12.40 hrs,  Volume= 1.850 af,  Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

6.210 98 Roofs, HSG B

6.210 100.00% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1a: S Existing Bldg
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=6.210 ac

Runoff Volume=1.850 af

Runoff Depth=3.58"

Flow Length=535'

Tc=29.6 min

CN=98

17.96 cfs
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Summary for Subcatchment B-1b: SW Existing Area

Runoff = 1.63 cfs @ 12.47 hrs,  Volume= 0.170 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.303 98 Paved parking, HSG B
1.787 61 >75% Grass cover, Good, HSG B

2.090 66 Weighted Average
1.787 85.50% Pervious Area
0.303 14.50% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1b: SW Existing Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=2.090 ac

Runoff Volume=0.170 af

Runoff Depth=0.97"

Flow Length=535'

Tc=29.6 min

CN=66

1.63 cfs
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 7.76 cfs @ 12.43 hrs,  Volume= 0.720 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=4.230 ac

Runoff Volume=0.720 af

Runoff Depth=2.04"

Flow Length=535'

Tc=29.6 min

CN=82

7.76 cfs

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A PROPOSED
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Summary for Subcatchment PA1: Proposed SW Area

Runoff = 30.75 cfs @ 12.11 hrs,  Volume= 1.674 af,  Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.313 98 Paved parking, HSG B
0.611 98 Paved parking, HSG B
1.024 61 >75% Grass cover, Good, HSG B
4.559 98 Roofs, HSG B
0.339 98 Water Surface, HSG B

6.846 92 Weighted Average
1.024 14.96% Pervious Area
5.822 85.04% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA1: Proposed SW Area

Runoff

Hydrograph
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=6.846 ac

Runoff Volume=1.674 af

Runoff Depth=2.93"

Tc=6.0 min

CN=92

30.75 cfs
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Summary for Subcatchment PA3: Proposed SW Area

Runoff = 1.98 cfs @ 12.12 hrs,  Volume= 0.104 af,  Depth= 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.328 98 Paved parking, HSG B
0.458 61 >75% Grass cover, Good, HSG B

0.786 76 Weighted Average
0.458 58.27% Pervious Area
0.328 41.73% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA3: Proposed SW Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.786 ac

Runoff Volume=0.104 af

Runoff Depth=1.59"

Tc=6.0 min

CN=76

1.98 cfs
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Summary for Subcatchment PA4: Proposed SE Area

Runoff = 17.09 cfs @ 12.11 hrs,  Volume= 0.940 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

3.166 98 Paved parking, HSG B
0.550 61 >75% Grass cover, Good, HSG B

3.716 93 Weighted Average
0.550 14.80% Pervious Area
3.166 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA4: Proposed SE Area
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=3.716 ac

Runoff Volume=0.940 af

Runoff Depth=3.04"

Tc=6.0 min

CN=93

17.09 cfs
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 2.55"    for  10-YR event
Inflow = 12.25 cfs @ 12.11 hrs,  Volume= 0.649 af
Outflow = 8.73 cfs @ 12.21 hrs,  Volume= 0.649 af,  Atten= 29%,  Lag= 6.0 min
Discarded = 0.20 cfs @ 12.21 hrs,  Volume= 0.082 af
Primary = 8.53 cfs @ 12.21 hrs,  Volume= 0.567 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 37.28' @ 12.21 hrs   Surf.Area= 5,196 sf   Storage= 4,040 cf

Plug-Flow detention time= 9.9 min calculated for 0.648 af (100% of inflow)
Center-of-Mass det. time= 9.9 min ( 799.8 - 789.9 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.20 cfs @ 12.21 hrs  HW=37.26'   (Free Discharge)
3=Exfiltration  ( Controls 0.20 cfs)

Primary OutFlow  Max=8.38 cfs @ 12.21 hrs  HW=37.26'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Inlet Controls 7.58 cfs @ 3.78 fps)
2=Orifice/Grate  (Orifice Controls 0.80 cfs @ 4.05 fps)
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Pond 1B: Existing - NE Bioretention Basin
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Inflow Area=3.050 ac

Peak Elev=37.28'

Storage=4,040 cf

12.25 cfs

8.73 cfs

0.20 cfs

8.53 cfs
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Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 2.60"    for  10-YR event
Inflow = 8.64 cfs @ 12.11 hrs,  Volume= 0.469 af
Outflow = 3.25 cfs @ 12.32 hrs,  Volume= 0.469 af,  Atten= 62%,  Lag= 12.3 min
Discarded = 0.18 cfs @ 12.32 hrs,  Volume= 0.096 af
Primary = 3.08 cfs @ 12.32 hrs,  Volume= 0.373 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 34.18' @ 12.32 hrs   Surf.Area= 3,874 sf   Storage= 6,005 cf

Plug-Flow detention time= 37.3 min calculated for 0.468 af (100% of inflow)
Center-of-Mass det. time= 37.3 min ( 820.3 - 782.9 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 177.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 28.00'   S= 0.0226 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.18 cfs @ 12.32 hrs  HW=34.16'   (Free Discharge)
1=Exfiltration  ( Controls 0.18 cfs)

Primary OutFlow  Max=3.06 cfs @ 12.32 hrs  HW=34.16'   (Free Discharge)
2=Culvert  (Inlet Controls 3.06 cfs @ 5.61 fps)

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group

Page 66HydroCAD® 10.00-22  s/n 07894  © 2018 HydroCAD Software Solutions LLC

Pond 2B: Existing - NW Bioretention Basin
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Inflow Area=2.160 ac

Peak Elev=34.18'

Storage=6,005 cf

8.64 cfs

3.25 cfs

0.18 cfs

3.08 cfs
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 21.716 ac, 76.06% Impervious,  Inflow Depth = 2.67"    for  10-YR event
Inflow = 31.45 cfs @ 12.50 hrs,  Volume= 4.836 af
Outflow = 31.20 cfs @ 12.54 hrs,  Volume= 4.754 af,  Atten= 1%,  Lag= 2.3 min
Primary = 31.20 cfs @ 12.54 hrs,  Volume= 4.754 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 25.15' @ 12.54 hrs   Surf.Area= 0.000 ac   Storage= 0.118 af

Plug-Flow detention time= 28.6 min calculated for 4.754 af (98% of inflow)
Center-of-Mass det. time= 6.3 min ( 891.6 - 885.3 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 0.301 af Custom Stage Data Listed below

Elevation Inc.Store Cum.Store
(feet) (acre-feet) (acre-feet)

20.81 0.000 0.000
21.00 0.001 0.001
22.00 0.004 0.005
23.00 0.013 0.018
24.00 0.032 0.050
25.00 0.054 0.104
26.00 0.093 0.197
26.50 0.104 0.301

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 26.00' 20.0' 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=30.90 cfs @ 12.54 hrs  HW=25.14'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 15.50 cfs @ 2.65 fps)
2=Culvert  (Outlet Controls 15.40 cfs @ 2.63 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.81'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

MSE 24-hr 3  10-YR Rainfall=3.81"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group

Page 68HydroCAD® 10.00-22  s/n 07894  © 2018 HydroCAD Software Solutions LLC

Pond 2P: Existing Depression North of Southern Driveway
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Inflow Area=21.716 ac

Peak Elev=25.15'

Storage=0.118 af

31.45 cfs
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0.00 cfs
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Summary for Pond P1: Proposed SW Wet Pond

Inflow Area = 15.396 ac, 89.58% Impervious,  Inflow Depth = 3.08"    for  10-YR event
Inflow = 42.53 cfs @ 12.13 hrs,  Volume= 3.947 af
Outflow = 22.65 cfs @ 12.55 hrs,  Volume= 3.947 af,  Atten= 47%,  Lag= 24.9 min
Primary = 22.65 cfs @ 12.55 hrs,  Volume= 3.947 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 28.11' @ 12.55 hrs   Surf.Area= 0.589 ac   Storage= 1.445 af

Plug-Flow detention time= 122.6 min calculated for 3.947 af (100% of inflow)
Center-of-Mass det. time= 122.1 min ( 897.2 - 775.1 )

Volume Invert Avail.Storage Storage Description

#1 25.00' 2.665 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

25.00 0.339 0.000 0.000
26.00 0.418 0.378 0.378
28.00 0.582 1.000 1.378
30.00 0.705 1.287 2.665

Device Routing     Invert Outlet Devices

#1 Primary 24.00' 36.0"  Round Culvert   
L= 58.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 24.00' / 23.00'   S= 0.0170 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 7.07 sf   

#2 Device 1 25.00' 10.0" Vert. Dewater - Orifice/Grate    C= 0.600   
#3 Device 1 27.00' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 1 28.80' 60.0" Horiz. Open Top - Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 29.00' 20.0' 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=22.43 cfs @ 12.55 hrs  HW=28.10'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Passes 22.43 cfs of 46.91 cfs potential flow)

2=Dewater - Orifice/Grate  (Orifice Controls 4.31 cfs @ 7.89 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 18.13 cfs @ 3.44 fps)
4=Open Top - Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=25.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P1: Proposed SW Wet Pond
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Inflow Area=15.396 ac

Peak Elev=28.11'

Storage=1.445 af
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.384 ac, 75.40% Impervious,  Inflow Depth = 2.65"    for  10-YR event
Inflow = 59.57 cfs @ 12.41 hrs,  Volume= 8.471 af
Primary = 59.57 cfs @ 12.41 hrs,  Volume= 8.471 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)
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Time span=0.00-120.00 hrs, dt=0.10 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3.050 ac   72.46% Impervious   Runoff Depth=4.80"Subcatchment 1&2S: NE Existing Area
   Tc=6.0 min   CN=88   Runoff=22.35 cfs  1.220 af

Runoff Area=0.410 ac   100.00% Impervious   Runoff Depth=5.94"Subcatchment 3S: NE Existing Offsite 
   Tc=6.0 min   CN=98   Runoff=3.35 cfs  0.203 af

Runoff Area=1.750 ac   67.43% Impervious   Runoff Depth=4.58"Subcatchment 5SA: W Existing Area A
   Tc=6.0 min   CN=86   Runoff=12.39 cfs  0.668 af

Runoff Area=0.180 ac   93.89% Impervious   Runoff Depth=5.71"Subcatchment 5SB: W Existing Area B
   Tc=6.0 min   CN=96   Runoff=1.45 cfs  0.086 af

Runoff Area=7.110 ac   94.51% Impervious   Runoff Depth=5.71"Subcatchment A-1&4S: Existing E Area
   Flow Length=535'   Tc=29.6 min   CN=96   Runoff=33.16 cfs  3.381 af

Runoff Area=2.006 ac   0.00% Impervious   Runoff Depth=2.13"Subcatchment A-2: Existing S Area
   Flow Length=535'   Tc=29.6 min   CN=61   Runoff=3.67 cfs  0.356 af

Runoff Area=6.210 ac   100.00% Impervious   Runoff Depth=5.94"Subcatchment B-1a: S Existing Bldg
   Flow Length=535'   Tc=29.6 min   CN=98   Runoff=29.33 cfs  3.075 af

Runoff Area=2.090 ac   14.50% Impervious   Runoff Depth=2.57"Subcatchment B-1b: SW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=66   Runoff=4.76 cfs  0.448 af

Runoff Area=4.230 ac   57.28% Impervious   Runoff Depth=4.15"Subcatchment B-2: NW Existing Area
   Flow Length=535'   Tc=29.6 min   CN=82   Runoff=15.69 cfs  1.464 af

Runoff Area=6.846 ac   85.04% Impervious   Runoff Depth=5.25"Subcatchment PA1: Proposed SW Area
   Tc=6.0 min   CN=92   Runoff=53.17 cfs  2.993 af

Runoff Area=0.786 ac   41.73% Impervious   Runoff Depth=3.54"Subcatchment PA3: Proposed SW Area
   Tc=6.0 min   CN=76   Runoff=4.43 cfs  0.232 af

Runoff Area=3.716 ac   85.20% Impervious   Runoff Depth=5.36"Subcatchment PA4: Proposed SE Area
   Tc=6.0 min   CN=93   Runoff=29.20 cfs  1.660 af

Peak Elev=38.14'  Storage=9,758 cf   Inflow=22.35 cfs  1.220 afPond 1B: Existing - NE Bioretention Basin
   Discarded=0.32 cfs  0.108 af   Primary=10.65 cfs  1.112 af   Outflow=10.97 cfs  1.220 af

Peak Elev=35.53'  Storage=12,463 cf   Inflow=15.73 cfs  0.871 afPond 2B: Existing - NW Bioretention Basin
   Discarded=0.28 cfs  0.126 af   Primary=4.09 cfs  0.745 af   Outflow=4.37 cfs  0.871 af

Peak Elev=26.33'  Storage=0.266 af   Inflow=65.96 cfs  8.810 afPond 2P: Existing Depression North of 
   Primary=55.29 cfs  8.498 af   Secondary=9.74 cfs  0.230 af   Outflow=65.03 cfs  8.728 af

Peak Elev=28.89'  Storage=1.920 af   Inflow=71.62 cfs  6.898 afPond P1: Proposed SW Wet Pond
   Primary=45.55 cfs  6.898 af   Secondary=0.00 cfs  0.000 af   Outflow=45.55 cfs  6.898 af
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   Inflow=118.56 cfs  15.468 afLink 6L: Total Site Discharge (SW)
   Primary=118.56 cfs  15.468 af

Total Runoff Area = 38.384 ac   Runoff Volume = 15.785 af   Average Runoff Depth = 4.93"
24.60% Pervious = 9.443 ac     75.40% Impervious = 28.941 ac

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
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Summary for Subcatchment 1&2S: NE Existing Area

Runoff = 22.35 cfs @ 12.11 hrs,  Volume= 1.220 af,  Depth= 4.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.820 98 Paved parking, HSG B
0.840 61 >75% Grass cover, Good, HSG B
1.390 98 Roofs, HSG B

3.050 88 Weighted Average
0.840 27.54% Pervious Area
2.210 72.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1&2S: NE Existing Area
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=3.050 ac

Runoff Volume=1.220 af
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CN=88
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Summary for Subcatchment 3S: NE Existing Offsite Roof

Runoff = 3.35 cfs @ 12.11 hrs,  Volume= 0.203 af,  Depth= 5.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.410 98 Roofs, HSG B

0.410 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: NE Existing Offsite Roof

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 5SA: W Existing Area A

Runoff = 12.39 cfs @ 12.11 hrs,  Volume= 0.668 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.570 61 >75% Grass cover, Good, HSG B
1.180 98 Roofs, HSG B

1.750 86 Weighted Average
0.570 32.57% Pervious Area
1.180 67.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SA: W Existing Area A
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Summary for Subcatchment 5SB: W Existing Area B

Runoff = 1.45 cfs @ 12.11 hrs,  Volume= 0.086 af,  Depth= 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.169 98 Paved parking, HSG B
0.011 61 >75% Grass cover, Good, HSG B

0.180 96 Weighted Average
0.011 6.11% Pervious Area
0.169 93.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5SB: W Existing Area B

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.180 ac

Runoff Volume=0.086 af

Runoff Depth=5.71"

Tc=6.0 min

CN=96

1.45 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
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Summary for Subcatchment A-1&4S: Existing E Area

Runoff = 33.16 cfs @ 12.40 hrs,  Volume= 3.381 af,  Depth= 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

6.720 98 Paved parking, HSG B
0.390 61 >75% Grass cover, Good, HSG B

7.110 96 Weighted Average
0.390 5.49% Pervious Area
6.720 94.51% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-1&4S: Existing E Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=7.110 ac

Runoff Volume=3.381 af

Runoff Depth=5.71"

Flow Length=535'

Tc=29.6 min

CN=96

33.16 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
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Summary for Subcatchment A-2: Existing S Area

Runoff = 3.67 cfs @ 12.45 hrs,  Volume= 0.356 af,  Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

2.006 61 >75% Grass cover, Good, HSG B

2.006 100.00% Pervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment A-2: Existing S Area

Runoff

Hydrograph
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=2.006 ac

Runoff Volume=0.356 af

Runoff Depth=2.13"

Flow Length=535'

Tc=29.6 min

CN=61

3.67 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
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Summary for Subcatchment B-1a: S Existing Bldg

Runoff = 29.33 cfs @ 12.40 hrs,  Volume= 3.075 af,  Depth= 5.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

6.210 98 Roofs, HSG B

6.210 100.00% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1a: S Existing Bldg
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=6.210 ac

Runoff Volume=3.075 af

Runoff Depth=5.94"

Flow Length=535'

Tc=29.6 min

CN=98

29.33 cfs
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Summary for Subcatchment B-1b: SW Existing Area

Runoff = 4.76 cfs @ 12.44 hrs,  Volume= 0.448 af,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.303 98 Paved parking, HSG B
1.787 61 >75% Grass cover, Good, HSG B

2.090 66 Weighted Average
1.787 85.50% Pervious Area
0.303 14.50% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-1b: SW Existing Area
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=2.090 ac

Runoff Volume=0.448 af

Runoff Depth=2.57"

Flow Length=535'

Tc=29.6 min

CN=66

4.76 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment B-2: NW Existing Area

Runoff = 15.69 cfs @ 12.42 hrs,  Volume= 1.464 af,  Depth= 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.686 98 Paved parking, HSG B
1.807 61 >75% Grass cover, Good, HSG B
0.658 98 Roofs, HSG B
1.079 98 Roofs, HSG B

4.230 82 Weighted Average
1.807 42.72% Pervious Area
2.423 57.28% Impervious Area

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

26.6 145 0.0110 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

3.0 390 0.0210 2.17 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

29.6 535 Total

Subcatchment B-2: NW Existing Area
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=4.230 ac

Runoff Volume=1.464 af

Runoff Depth=4.15"

Flow Length=535'

Tc=29.6 min

CN=82

15.69 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
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Summary for Subcatchment PA1: Proposed SW Area

Runoff = 53.17 cfs @ 12.11 hrs,  Volume= 2.993 af,  Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.313 98 Paved parking, HSG B
0.611 98 Paved parking, HSG B
1.024 61 >75% Grass cover, Good, HSG B
4.559 98 Roofs, HSG B
0.339 98 Water Surface, HSG B

6.846 92 Weighted Average
1.024 14.96% Pervious Area
5.822 85.04% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA1: Proposed SW Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=6.846 ac

Runoff Volume=2.993 af

Runoff Depth=5.25"

Tc=6.0 min

CN=92

53.17 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Subcatchment PA3: Proposed SW Area

Runoff = 4.43 cfs @ 12.12 hrs,  Volume= 0.232 af,  Depth= 3.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.328 98 Paved parking, HSG B
0.458 61 >75% Grass cover, Good, HSG B

0.786 76 Weighted Average
0.458 58.27% Pervious Area
0.328 41.73% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA3: Proposed SW Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.786 ac

Runoff Volume=0.232 af

Runoff Depth=3.54"

Tc=6.0 min

CN=76

4.43 cfs
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Summary for Subcatchment PA4: Proposed SE Area

Runoff = 29.20 cfs @ 12.11 hrs,  Volume= 1.660 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

3.166 98 Paved parking, HSG B
0.550 61 >75% Grass cover, Good, HSG B

3.716 93 Weighted Average
0.550 14.80% Pervious Area
3.166 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PA4: Proposed SE Area

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=3.716 ac

Runoff Volume=1.660 af

Runoff Depth=5.36"

Tc=6.0 min

CN=93

29.20 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Pond 1B: Existing - NE Bioretention Basin

Inflow Area = 3.050 ac, 72.46% Impervious,  Inflow Depth = 4.80"    for  100-YR event
Inflow = 22.35 cfs @ 12.11 hrs,  Volume= 1.220 af
Outflow = 10.97 cfs @ 12.27 hrs,  Volume= 1.220 af,  Atten= 51%,  Lag= 9.3 min
Discarded = 0.32 cfs @ 12.27 hrs,  Volume= 0.108 af
Primary = 10.65 cfs @ 12.27 hrs,  Volume= 1.112 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 38.14' @ 12.27 hrs   Surf.Area= 8,146 sf   Storage= 9,758 cf

Plug-Flow detention time= 11.0 min calculated for 1.219 af (100% of inflow)
Center-of-Mass det. time= 11.0 min ( 788.4 - 777.4 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 18,126 cf 5.00'W x 240.00'L x 3.00'H Prismatoid  Z=6.0

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 24.0" W x 15.0" H, R=14.8"/33.1"  Pipe Arch Culvert   
L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 34.10'   S= 0.0190 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 2.01 sf   

#2 Primary 36.30' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 36.00' 1.630 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.31 cfs @ 12.27 hrs  HW=38.11'   (Free Discharge)
3=Exfiltration  ( Controls 0.31 cfs)

Primary OutFlow  Max=10.60 cfs @ 12.27 hrs  HW=38.11'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Barrel Controls 9.42 cfs @ 4.69 fps)
2=Orifice/Grate  (Orifice Controls 1.18 cfs @ 6.02 fps)

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Pond 1B: Existing - NE Bioretention Basin
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Inflow Area=3.050 ac

Peak Elev=38.14'

Storage=9,758 cf

22.35 cfs

10.97 cfs

0.32 cfs

10.65 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group

Page 88HydroCAD® 10.00-22  s/n 07894  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 2B: Existing - NW Bioretention Basin

Inflow Area = 2.160 ac, 73.61% Impervious,  Inflow Depth = 4.84"    for  100-YR event
Inflow = 15.73 cfs @ 12.11 hrs,  Volume= 0.871 af
Outflow = 4.37 cfs @ 12.36 hrs,  Volume= 0.871 af,  Atten= 72%,  Lag= 15.0 min
Discarded = 0.28 cfs @ 12.36 hrs,  Volume= 0.126 af
Primary = 4.09 cfs @ 12.36 hrs,  Volume= 0.745 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 35.53' @ 12.36 hrs   Surf.Area= 5,718 sf   Storage= 12,463 cf

Plug-Flow detention time= 38.7 min calculated for 0.870 af (100% of inflow)
Center-of-Mass det. time= 38.8 min ( 811.5 - 772.6 )

Volume Invert Avail.Storage Storage Description

#1 31.70' 13,445 cf 10.00'W x 110.00'L x 4.00'H Prismatoid  Z=4.0

Device Routing     Invert Outlet Devices

#1 Discarded 31.70' 1.630 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 25.00'   

#2 Primary 32.00' 10.0"  Round Culvert   
L= 177.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 32.00' / 28.00'   S= 0.0226 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

Discarded OutFlow  Max=0.28 cfs @ 12.36 hrs  HW=35.52'   (Free Discharge)
1=Exfiltration  ( Controls 0.28 cfs)

Primary OutFlow  Max=4.08 cfs @ 12.36 hrs  HW=35.52'   (Free Discharge)
2=Culvert  (Inlet Controls 4.08 cfs @ 7.49 fps)
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Pond 2B: Existing - NW Bioretention Basin
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Inflow Area=2.160 ac

Peak Elev=35.53'

Storage=12,463 cf

15.73 cfs

4.37 cfs

0.28 cfs

4.09 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
  Printed  10/2/2020Prepared by Pinnacle Engineering Group
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Summary for Pond 2P: Existing Depression North of Southern Driveway

Inflow Area = 21.716 ac, 76.06% Impervious,  Inflow Depth = 4.87"    for  100-YR event
Inflow = 65.96 cfs @ 12.42 hrs,  Volume= 8.810 af
Outflow = 65.03 cfs @ 12.47 hrs,  Volume= 8.728 af,  Atten= 1%,  Lag= 3.1 min
Primary = 55.29 cfs @ 12.47 hrs,  Volume= 8.498 af
Secondary = 9.74 cfs @ 12.47 hrs,  Volume= 0.230 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 26.33' @ 12.47 hrs   Surf.Area= 0.000 ac   Storage= 0.266 af

Plug-Flow detention time= 18.3 min calculated for 8.728 af (99% of inflow)
Center-of-Mass det. time= 4.9 min ( 857.1 - 852.2 )

Volume Invert Avail.Storage Storage Description

#1 20.81' 0.301 af Custom Stage Data Listed below

Elevation Inc.Store Cum.Store
(feet) (acre-feet) (acre-feet)

20.81 0.000 0.000
21.00 0.001 0.001
22.00 0.004 0.005
23.00 0.013 0.018
24.00 0.032 0.050
25.00 0.054 0.104
26.00 0.093 0.197
26.50 0.104 0.301

Device Routing     Invert Outlet Devices

#1 Primary 20.81' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.81' / 20.60'   S= 0.0021 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#2 Primary 21.25' 36.0" W x 30.0" H, R=20.0"  Elliptical Culvert   
L= 102.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 21.25' / 20.72'   S= 0.0052 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 5.85 sf   

#3 Secondary 26.00' 20.0' 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=55.11 cfs @ 12.47 hrs  HW=26.32'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Outlet Controls 27.64 cfs @ 4.72 fps)
2=Culvert  (Outlet Controls 27.47 cfs @ 4.69 fps)

Secondary OutFlow  Max=9.25 cfs @ 12.47 hrs  HW=26.32'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 9.25 cfs @ 1.44 fps)

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
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Pond 2P: Existing Depression North of Southern Driveway
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Inflow Area=21.716 ac

Peak Elev=26.33'

Storage=0.266 af

65.96 cfs

65.03 cfs

55.29 cfs

9.74 cfs

MSE 24-hr 3  100-YR Rainfall=6.18"230.00A PROPOSED
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Summary for Pond P1: Proposed SW Wet Pond

Inflow Area = 15.396 ac, 89.58% Impervious,  Inflow Depth = 5.38"    for  100-YR event
Inflow = 71.62 cfs @ 12.13 hrs,  Volume= 6.898 af
Outflow = 45.55 cfs @ 12.41 hrs,  Volume= 6.898 af,  Atten= 36%,  Lag= 16.7 min
Primary = 45.55 cfs @ 12.41 hrs,  Volume= 6.898 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs
Peak Elev= 28.89' @ 12.41 hrs   Surf.Area= 0.637 ac   Storage= 1.920 af

Plug-Flow detention time= 90.5 min calculated for 6.892 af (100% of inflow)
Center-of-Mass det. time= 93.2 min ( 861.7 - 768.6 )

Volume Invert Avail.Storage Storage Description

#1 25.00' 2.665 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

25.00 0.339 0.000 0.000
26.00 0.418 0.378 0.378
28.00 0.582 1.000 1.378
30.00 0.705 1.287 2.665

Device Routing     Invert Outlet Devices

#1 Primary 24.00' 36.0"  Round Culvert   
L= 58.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 24.00' / 23.00'   S= 0.0170 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 7.07 sf   

#2 Device 1 25.00' 10.0" Vert. Dewater - Orifice/Grate    C= 0.600   
#3 Device 1 27.00' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 1 28.80' 60.0" Horiz. Open Top - Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 29.00' 20.0' 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=45.42 cfs @ 12.41 hrs  HW=28.89'  TW=24.60'   (Fixed TW Elev= 24.60')
1=Culvert  (Passes 45.42 cfs of 54.96 cfs potential flow)

2=Dewater - Orifice/Grate  (Orifice Controls 4.89 cfs @ 8.97 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 39.20 cfs @ 4.49 fps)
4=Open Top - Orifice/Grate  (Weir Controls 1.33 cfs @ 0.97 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=25.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P1: Proposed SW Wet Pond
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Inflow Area=15.396 ac
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Summary for Link 6L: Total Site Discharge (SW)

Inflow Area = 38.384 ac, 75.40% Impervious,  Inflow Depth = 4.84"    for  100-YR event
Inflow = 118.56 cfs @ 12.42 hrs,  Volume= 15.468 af
Primary = 118.56 cfs @ 12.42 hrs,  Volume= 15.468 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.10 hrs

Link 6L: Total Site Discharge (SW)
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Junction 9

Junction 8

Junction 8

Junction 11
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Proposed Wet Pond P1

Remove OS TSS 1
1B

2B

PA1 ROOF  GRASS

PA4 GRASS

PA3 GRASS

PA1 PVMT

5SB

PA3 PVMT
PA4 PVMT

B-1a

3S  5SA

B-1b

A-2

B-2

A1  4S

1S  2S

Outfall



Data file name:  Z:\Projects\2013\230.00A-WI\DESIGN\SWMP\SLAMM\230.00A SWMP - REDEV.mdb

WinSLAMM Version 10.4.1

Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.RAN

Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx

Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx

Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std

Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std

Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std

Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std

Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std

Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std

Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False

Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx

Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD 

Files.csv

Cost Data file name:  

If Other Device Pollutant Load Reduction Values = 1, Off-site Pollutant Loads are Removed from 

Pollutant Load % Reduction calculations

Seed for random number generator:  -42 

Study period starting date:  01/01/81       Study period ending date:  12/31/81

Start of Winter Season:  12/02              End of Winter Season:  03/12

Date:  09-10-2020                           Time:  16:49:30

Site information:  

LU# 1 - Industrial:  1S & 2S     Total area (ac):  3.050

     1 - Roofs 1:  1.390 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     13 - Paved Parking 1:  0.820 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\\NURP.cpz

     45 - Large Landscaped Areas 1:  0.840 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\\NURP.cpz

              

LU# 2 - Industrial:  A1 & 4S     Total area (ac):  7.110

     13 - Paved Parking 1:  6.720 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.390 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 3 - Industrial:  B-2     Total area (ac):  4.230

     1 - Roofs 1:  0.658 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     2 - Roofs 2:  1.079 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     13 - Paved Parking 1:  0.686 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     45 - Large Landscaped Areas 1:  1.807 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 4 - Industrial:  A-2     Total area (ac):  2.006

     45 - Large Landscaped Areas 1:  2.006 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 5 - Industrial:  B-1b     Total area (ac):  2.090

     13 - Paved Parking 1:  0.300 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz



     45 - Large Landscaped Areas 1:  1.790 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 6 - Industrial:  3S & 5SA     Total area (ac):  2.160

     1 - Roofs 1:  0.410 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     2 - Roofs 2:  1.180 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.570 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 7 - Industrial:  B-1a     Total area (ac):  6.210

     1 - Roofs 1:  6.210 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 8 - Industrial:  PA4 PVMT     Total area (ac):  3.166

     13 - Paved Parking 1:  3.166 ac.    Disconnected    Normal Sandy    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

              

LU# 9 - Industrial:  PA3 PVMT     Total area (ac):  0.328

     25 - Driveways 1:  0.328 ac.    Disconnected    Normal Sandy    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

              

LU# 10 - Industrial:  5SB     Total area (ac):  0.180

     13 - Paved Parking 1:  0.169 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.011 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 11 - Industrial:  PA1 PVMT     Total area (ac):  0.924

     13 - Paved Parking 1:  0.313 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     14 - Paved Parking 2:  0.611 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 12 - Industrial:  PA3 GRASS     Total area (ac):  0.458

     45 - Large Landscaped Areas 1:  0.458 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 13 - Industrial:  PA4 GRASS     Total area (ac):  0.550

     45 - Large Landscaped Areas 1:  0.550 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

              

LU# 14 - Industrial:  PA1 ROOF & GRASS     Total area (ac):  5.922

     1 - Roofs 1:  4.559 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     45 - Large Landscaped Areas 1:  1.024 ac.    Normal Sandy    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz

     70 - Water Body Areas:  0.339 ac.    Source Area PSD File: 

              



      Control Practice 1:  Biofilter CP# 1 (DS) - 2B

         1.  Top area (square feet) =  5964 

         2.  Bottom aea (square feet) =  1100 

         3.  Depth (ft):   7 

         4.  Biofilter width (ft) - for Cost Purposes Only:   10 

         5.  Infiltration rate (in/hr) =  1.63 

         6.  Random infiltration rate generation?  No

         7.  Infiltration rate fraction (side):   1 

         8.  Infiltration rate fraction (bottom):   1 

         9.  Depth of biofilter that is rock filled (ft) 0 

         10.  Porosity of rock filled volume =  0 

         11.  Engineered soil infiltration rate:   2.8 

         12.  Engineered soil depth (ft) =  3 

         13.  Engineered soil porosity =  0.25 

         14. Percent solids reduction due to flow through engineered soil =  0 

         15. Biofilter peak to average flow ratio =  3.8 

         16. Number of biofiltration control devices =  1 

         17. Particle size distribution file:  Not needed - calculated by program

         18. Initial water surface elevation (ft):   0 

         Soil Data                        Soil Type Fraction in Eng. Soil

             Sands                          0.700

             Compost as Amendment           0.300

         Biofilter Outlet/Discharge Characteristics:

             Outlet type:  Broad Crested Weir

                     1.  Weir crest length (ft):   10 

                     2.  Weir crest width (ft):   10 

                     3.  Height of datum to bottom of weir opening:   6.9 

             Outlet type:  Vertical Stand Pipe

                     1.  Stand pipe diameter (ft):   1 

                     2.  Stand pipe height above datum (ft):   3.3 

      Control Practice 2:  Biofilter CP# 2 (DS) - 1B

         1.  Top area (square feet) =  12915 

         2.  Bottom aea (square feet) =  5019 

         3.  Depth (ft):   5 

         4.  Biofilter width (ft) - for Cost Purposes Only:   10 

         5.  Infiltration rate (in/hr) =  1.63 

         6.  Random infiltration rate generation?  No

         7.  Infiltration rate fraction (side):   1 

         8.  Infiltration rate fraction (bottom):   1 

         9.  Depth of biofilter that is rock filled (ft) 0 

         10.  Porosity of rock filled volume =  0 

         11.  Engineered soil infiltration rate:   2.8 

         12.  Engineered soil depth (ft) =  3 

         13.  Engineered soil porosity =  0.25 

         14. Percent solids reduction due to flow through engineered soil =  0 

         15. Biofilter peak to average flow ratio =  3.8 

         16. Number of biofiltration control devices =  1 

         17. Particle size distribution file:  Not needed - calculated by program

         18. Initial water surface elevation (ft):   0 

         Soil Data                        Soil Type Fraction in Eng. Soil

             Sands                          0.700

             Compost as Amendment           0.300

         Biofilter Outlet/Discharge Characteristics:

             Outlet type:  Broad Crested Weir



                     1.  Weir crest length (ft):   10 

                     2.  Weir crest width (ft):   10 

                     3.  Height of datum to bottom of weir opening:   4.9 

             Outlet type:  Vertical Stand Pipe

                     1.  Stand pipe diameter (ft):   0.17 

                     2.  Stand pipe height above datum (ft):   3.3 

      Control Practice 3:  Other Device CP# 1 (DS) - Remove OS TSS 1

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 4:  Wet Detention Pond CP# 1 (DS) - Proposed Wet Pond P1

         Particle Size Distribution file name:  Not needed - calculated by program

         Initial stage elevation (ft):   5 

         Peak to Average Flow Ratio:   3.8 

         Maximum flow allowed into pond (cfs):  No maximum value entered

         Outlet Characteristics:

              Outlet type:  Sharp Crested Weir

                     1.  Sharp crested weir length (ft):   5 

                     2.  Sharp crested weir height from invert:   3 

                     3.  Sharp crested weir invert elevation above datum (ft):   7 

              Outlet type:  Orifice 1

                     1.  Orifice diameter (ft):   0.83 

                     2.  Number of orifices:   1 

                     3.  Invert elevation above datum (ft):   5 

              Outlet type:  Broad Crested Weir

                     1.  Weir crest length (ft):   20 

                     2.  Weir crest width (ft):   10 

                     3.  Height from datum to bottom of weir opening:   9 

              Outlet type:  Vertical Stand Pipe

                     1.  Stand pipe diameter (ft):   5 

                     2.  Stand pipe height above datum (ft):   8.8 

         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           0.01        0.0277            0.00                     0.00    

                      2           2.00        0.0883            0.00                     0.00    

                      3           4.00        0.1562            0.00                     0.00    

                      4           5.00        0.3390            0.00                     0.00    

                      5           6.00        0.4180            0.00                     0.00    

                      6           8.00        0.5820            0.00                     0.00    

                      7           10.00        0.7050            0.00                     0.00    

      Control Practice 5:  Other Device CP# 2 (DS) - Remove OS TSS 2

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 6:  Other Device CP# 3 (DS) - Remove OS TSS 3

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00



         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 7:  Other Device CP# 4 (DS) - Remove OS TSS 4

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 1.00

         Runoff volume reduction fraction = 0

      Control Practice 8:  Other Device CP# 5 (DS) - Remove OS TSS 5

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 1.00

         Runoff volume reduction fraction = 0



SLAMM for Windows Version 10.4.1
(c) Copyright Robert Pitt and John Voorhees 2019, All Rights Reserved

Data file name:  Z:\Projects\2013\230.00A-WI\DESIGN\SWMP\SLAMM\230.00A SWMP - REDEV.mdb
WinSLAMM Version 10.4.1
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:  
If Other Device Pollutant Load Reduction Values = 1, Off-site Pollutant Loads are Removed from Pollutant Load % Reduction calculations
Seed for random number generator:  -42 
Study period starting date:  01/01/81 Study period ending date:  12/31/81
Start of Winter Season:  12/02 End of Winter Season:  03/12
Model Run Start Date:  01/01/81    Model Run End Date:  12/31/81
Date of run:  09-10-2020    Time of run:  16:42:51
Total Area Modeled (acres):  38.384
Years in Model Run:  1.00

Runoff Percent Particulate Particulate Percent
Volume Runoff Solids Solids Particulate
(cu ft) Volume Conc. Yield Solids

Reduction (mg/L) (lbs) Reduction

Total of all Land Uses without Controls:     2.022E+06           -        9.112         1150           - 
Outfall Total with Controls:    1.776E+06       12.17%        3.993        442.6       61.51%
Annualized Total After Outfall Controls:           1.781E+06                                443.8             
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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Aug 21 2020

2014 Analysis

Invert Elev Dn (ft) =  18.00
Pipe Length (ft) =  45.00
Slope (%) =  0.91
Invert Elev Up (ft) =  18.41
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  24.04
Top Width (ft) =  35.00
Crest Width (ft) =  35.00

Calculations
Qmin (cfs) =  105.51
Qmax (cfs) =  105.51
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  105.51
Qpipe (cfs) =  79.14
Qovertop (cfs) =  26.37
Veloc Dn (ft/s) =  11.35
Veloc Up (ft/s) =  11.20
HGL Dn (ft) =  20.88
HGL Up (ft) =  21.53
Hw Elev (ft) =  24.44
Hw/D (ft) =  2.01
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Oct 2 2020

Existing

Invert Elev Dn (ft) =  18.00
Pipe Length (ft) =  45.00
Slope (%) =  0.91
Invert Elev Up (ft) =  18.41
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  24.04
Top Width (ft) =  35.00
Crest Width (ft) =  35.00

Calculations
Qmin (cfs) =  133.57
Qmax (cfs) =  133.57
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  133.57
Qpipe (cfs) =  81.34
Qovertop (cfs) =  52.23
Veloc Dn (ft/s) =  11.64
Veloc Up (ft/s) =  11.51
HGL Dn (ft) =  20.89
HGL Up (ft) =  21.57
Hw Elev (ft) =  24.66
Hw/D (ft) =  2.08
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Oct 2 2020

Proposed

Invert Elev Dn (ft) =  18.00
Pipe Length (ft) =  45.00
Slope (%) =  0.91
Invert Elev Up (ft) =  18.41
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  24.04
Top Width (ft) =  35.00
Crest Width (ft) =  35.00

Calculations
Qmin (cfs) =  118.56
Qmax (cfs) =  118.56
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  118.56
Qpipe (cfs) =  80.23
Qovertop (cfs) =  38.33
Veloc Dn (ft/s) =  11.49
Veloc Up (ft/s) =  11.35
HGL Dn (ft) =  20.89
HGL Up (ft) =  21.55
Hw Elev (ft) =  24.55
Hw/D (ft) =  2.05
Flow Regime =  Inlet Control


