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INTRODUCTION 
 
Nielsen Madsen + Barber was retained by the City of Racine Parks & Recreation Department to 
investigate and prepare a Storm Water Management Report for the potential impact of the 
Auburn Hills Subdivision development on Johnson Park located at the northwest corner CTH “K” 
(Northwestern Avenue) and Emmertsen Road in the Village of Caledonia. The specific concerns 
were for the existing ponds and overtopping of Johnson Park Road. 

 
Currently there are two natural ponds (J.P. North and J.P. South) located on the Johnson Park 
property that are connected by an 8-inch pipe draining North to South. The existing 24-inch 
culvert outlet for the two connected ponds is in the southwest corner of the J.P. South pond, 
underneath the Johnson Park Road. From here the storm water makes its way to a 36-inch 
diameter storm sewer in the Aldebaran subdivision. 
 
To the East and upstream of these two ponds and The Johnson Park property is the Auburn Hills 
Subdivision development. This conservation development was originally started in 2002 by 
Bielinski Development. The Village approved Plan by Welch, Hanson and Associates (WHA) can 
be found in Appendix A. Currently Phase III, A & B, is being developed by Newport Development. 
 
The Village has required the original SWMP report to be updated to the current WDNR and 
Village stormwater design standards. This work was completed by Short, Elliot & Henderson, Inc 
(SEH) and can be found in Appendix “B”. The original development design had two retention 
basins constructed along the West Side of the Subdivision, A.H. Basin E outlets towards the 
Park’s North Pond and A.H. Basin CD outlets towards the Park’s South Pond. It is proposed by 
SEH to enlarge the A.H. Basin CD to handle the current Village Stormwater Ordinance 
requirements for the proposed Phase III A&B. There is no plan to modify A.H. Basin E as it meets 
the current standards. 
 
The SWMP information for the Auburn Hills Subdivision was provided by the Engineer for the 
Village of Caledonia. Johnson Park data was incorporated from LiDAR data available from Racine 
County and previous work done by NMB for the Racine Parks Department. 
 
METHOD OF ANALYSIS 
 
The method used for this storm water analysis was the United States Department of Agriculture, 
Natural Resources Conservation Service, Urban Hydrology for Small Watersheds, Technical 
Release No. 55 (TR-55).  The specific software is Pond Pack V10.1, as produced by Haestad 
Methods, Waterbury, Connecticut.  In running this model, NMB determined runoff curve 
numbers (CN) and times of concentration (Tc) for the individual drainage areas.  This information 
was then used to generate storm hydrographs and peak discharge rates. 
 
 



POST - DEVELOPED CONDITIONS 
 
Post-Developed conditions consist of the existing Johnson Park lands comprising of woods, lawn 
and ponds; the Auburn Hills Subdivision comprising of the undetained lawn areas downstream 
of the subdivision retention basins and the residential and road areas upstream of the retention 
basins. 
 
A post development drainage exhibit of this area can be found in Appendix “D”. 
 
The Post-Developed drainage areas have been classified in six sub-basins as follows:  
 
J.P. NORTH BASIN (Johnson Park Area Tributary to the North J.P. Pond) 
 
Sub-basin J.P. NORTH BASIN totals 9.69 acres and consists of Johnson Park Drive pavement, 
woods and the existing pond. The travel path for the post-developed Tc starts at the North end 
of the basin and travels South and West thru the wooded area via swales into the existing North 
pond. 
 
J.P. SOUTH BASIN (Johnson Park Area Tributary to the South J.P. Pond) 
 
Sub-basin J.P. SOUTH BASIN totals 9.45 acres and consists of Johnson Park Drive pavement, 
woods. Lawn and the existing pond. The travel path for the post-developed Tc starts at the 
South end of the basin and travels northerly through the wooded and lawn areas via swales into 
the existing South pond. 
 
A.H. NORTH UNDETAINED BASIN (Un-detained Areas Downstream of A.H. Retention Basin E) 
 
Sub-basin A.H. NORTH UNDETAINED BASIN totals 0.41 acres and consists of the area between 
the Johnson Park property and the outlet side of the A.H. Retention Basin E.  This area is un-
detained and will continue to surface drain to the existing J.P. North Pond. The post-developed 
Tc path starts at the East end of the basin and travels westerly across lawn areas to the 
subdivision West property line.  
 
A.H. SOUTH UNDETAINED BASIN (Un-detained Areas Downstream of A.H. Retention Basin CD) 
 
Sub-basin A.H. SOUTH UNDETAINED BASIN totals 2.32 acres and consists of the area between the 
Johnson Park property and the outlet side of the A.H. Retention Basin CD.  This area is un-
detained and will continue to surface drain to the existing J.P. South Pond. The post-developed 
Tc path starts at the East end of the basin and travels westerly across lawn areas to the 
subdivision West property line.  
 



A.H. RETENTION BASIN E (Detained Areas Upstream of A.H. Retention Basin E) 
 
Sub-basin A.H. RETENTION BASIN E totals 14.40 acres and consists of the area upstream of the 
A.H. Retention Basin E.  This area is detained and will continue to surface drain to the existing J.P. 
North Pond.   
 
The post developed and retained discharge rates for the basin per the FHA SWMP Report is has 
follows: 

 Post-Developed Post-Retained 
Q2        15.02 cfs         n/a 
Q10        30.29 cfs      3.43 cfs 
Q100        50.49 cfs      8.59 cfs 

 
A.H. RETENTION BASIN CD (Detained Areas Upstream of A.H. Retention Basin CD) 
 
Sub-basin A.H. RETENTION BASIN CD totals 32.40 acres and consists of the area upstream of the 
A.H. Retention Basin CD.  This area is detained and will continue to surface drain to the existing 
J.P. South Pond.   
 
The post developed and retained discharge rates for the basin per the FHA SWMP Report is has 
follows: 

 Post-Developed Post-Retained 
Q2        32.66 cfs      3.85 cfs 
Q10        59.42 cfs    10.50 cfs 
Q100      128.42 cfs    17.34 cfs 

 
STORM WATER QUANTITY 
 
Storm water quality and quantity standards have been established by the Wisconsin Department 
of Natural Resources through the “NR 151 Runoff Management” regulation.  This regulation 
establishes runoff pollution performance standards for various types of land uses including 
residential, commercial and industrial developments.  The Village of Caledonia has also 
established their own stormwater quality and quantity standards in their Post-construction 
Stormwater Management Ordinance.    
 
The applicability of these standards is site specific and relates to the Johnson Park/Auburn Hills 
Subdivision drainage basin as follows: 
 
Peak Discharge Management:  The Village of Caledonia’s Post-construction Stormwater 
Management Ordinance for this area of the Village requires that the peak discharge rate for the 
post-developed 100-year, 24-hour rainfall event not exceed the peak discharge rate for the 2-
year, 24-hour rainfall event under existing conditions.  This requirement has been achieved  
through the creation of onsite stormwater storage within the Auburn Hills Subdivision.  Detailed 
Auburn Hill’s routing information can be found in Appendices “A” and “B” and the NMB routing 
information of the entire drainage basin can be found in Appendix “C” of this report. 



The NMB routing information for the Johnson Park Ponds are as follows: 
 

North Pond 
 

Contributory Watershed:    9.69 Acres 
 Pond Surface Area:     36,808 Square Feet 
 Normal Water Level (NWL):    693.00 
 Top of Berm:      699.00 
 High Water Mark (100-Year storm):   697.80 

High Water Mark (10-Year storm):   697.33 
 High Water Mark (2-Year storm):   696.25 
 Free Board provided:     1.20 Feet 

Outlet Structure: 8” Outlet Pipe 
 Emergency Spillway Elevation:   698.11 @ Johnson Park Road 
 

South Pond 
 

Contributory Watershed:    9.45 Acres 
 Pond Surface Area:     113,604 Square Feet 
 Normal Water Level (NWL):    692.00 
 Top of Berm:      699.00 
 High Water Mark (100-Year storm):   696.54 

High Water Mark (10-Year storm):   695.62 
 High Water Mark (2-Year storm):   695.16 
 Free Board provided:     2.46 Feet 

Outlet Structure: 24” RCP Culvert Pipe 
 Emergency Spillway Elevation:   698.92 @ Johnson Park Road 
 
POST-DEVELOPED CONDITIONS RUNOFF CALCULATIONS 
 

J.P. NORTH BASIN 
 

 Area: 9.69 Acres 
 CN: 76 (Composite) 

- 0.30 Acres (Pavement)  
- 0.85 Acres (Pond) 
- 8.54 Acres (Woods) 

 Tc:   77 LF @ 2.59% (Sheet Flow – n = 0.24) 
  110 LF @ 5.91% (Shallow Concentrated Flow - Unpaved) 

309 LF @ 0.31% (Shallow Concentrated Flow - Unpaved) 
119 LF @ 2.52% (Shallow Concentrated Flow - Unpaved) 
  77 LF @ 3.90% (Shallow Concentrated Flow - Unpaved) 
159 LF @ 3.77% (Shallow Concentrated Flow - Unpaved) 
182 LF @ 2.19% (Shallow Concentrated Flow - Unpaved) 

  Total Tc: 0.3471     



Q2: 7.91 cfs      
 Q10: 16.29 cfs      
 Q100: 35.05 cfs 
 

J.P. SOUTH BASIN 
 

 Area: 9.45 Acres 
 CN: 81 (Composite) 

- 2.61 Acres (Pond) 
- 0.27 Acres (Pavement) 
- 2.10 Acres (Open Space) 
- 4.47 Acres (woods)  

 Tc: 145 LF @ 4.14% (Sheet Flow – n = 0.24) 
173 LF @ 3.53% (Shallow Concentrated Flow - Unpaved) 
  83 LF @ 2.41% (Shallow Concentrated Flow - Unpaved) 
  39 LF @ 2.57% (Shallow Concentrated Flow - Unpaved) 
123 LF @ 2.03% (Shallow Concentrated Flow - Unpaved) 

  Total Tc: 0.3061 
 Q2: 11.55 cfs      
 Q10: 21.26 cfs      
 Q100: 41.68 cfs 
 

A.H. NORTH UNDETAINED BASIN 
 

 Area: 0.41 Acres 
 CN: 73 (Woods) 
 Tc:   43 LF @ 5.81% (Sheet Flow – n = 0.24) 

  45 LF @ 13.33% (Shallow Concentrated Flow - Unpaved) 
  Total Tc: 0.0886 
  Used 0.1667 hrs 
 Q2: 0.39 cfs      
 Q10: 0.86 cfs      
 Q100: 1.93 cfs 
 

A.H. SOUTH UNDETAINED BASIN 
 

 Area: 2.32 Acres 
 CN: 75 (Composite) 

- 0.15 Acres (Pavement) 
- 1.04 Acres (Open Space) 
- 1.13 Acres (woods)  

 Tc:   60 LF @ 6.67% (Sheet Flow – n = 0.24) 
102 LF @ 4.90% (Shallow Concentrated Flow - Unpaved) 
  42 LF @ 2.38% (Shallow Concentrated Flow - Unpaved) 
207 LF @ 1.933% (Shallow Concentrated Flow - Unpaved) 



  Total Tc: 0.1451 
  Used 0.1667 hrs. 
 Q2: 2.57cfs      
 Q10: 5.35 cfs      
 Q100: 11.54 cfs 
 
COMPOSITE DISCHARGE (Total Johnson Park Discharge Including Undetained Areas) 

 
 Q2: 22.42 cfs 
 Q10: 43.76 cfs 
 Q100: 90.20 cfs 
 
COMPOSITE DISCHARGE INCLUDING AUBURN HILLS RETAINED DISCHARGE (Total Basin 
Discharge) 

 
 Q2: 28.55 cfs 
 Q10: 57.69 cfs 
 Q100: 116.13 cfs 
 
JOHNSON PARK NORTH POND STAGE-STORAGE DATA 
 

Elevation    Area     Volume        Sum 
  695.0   0.8450 Ac  0.000 Ac-Ft    0.000 Ac-Ft 

 698.0   1.4629 Ac  3.420 Ac-Ft    3.420 Ac-Ft 
 699.0   1.9056 Ac  1.679 Ac-Ft    5.099 Ac-Ft 
   

J.P. NORTH OUTLET CONTROL STRUCTURE 
 
Primary Outlet:  

Single Stage Outlet 320’ – 8” PVC @ 0.31% 
 
Emergency Overflow Outlet: 

Johnson Park Road Pavement - Crest Elevation at 698.11 
 

JOHNSON PARK SOUTH POND STAGE-STORAGE DATA 
 

Elevation    Area     Volume        Sum 
  694.25   2.6078 Ac  0.000 Ac-Ft    0.000 Ac-Ft 

 696.0   3.6326 Ac  5.436 Ac-Ft    5.436 Ac-Ft 
 698.0   5.7597 Ac  9.311 Ac-Ft    14.747 Ac-Ft 
 699.0   6.6968 Ac  6.222 Ac-Ft    20.969 Ac-Ft 
   

 
 
 



J.P. SOUTH OUTLET CONTROL STRUCTURE 
 
Primary Outlet:  

Single Stage Outlet 40’ – 24” RCP @ 1.85% 
 
Emergency Overflow Outlet: 

Johnson Park Road Pavement - Crest Elevation at 698.92 
 
ROUTING DATA CURRENT POND CONFIGURATION 
 

J.P. NORTH 
POND 

 
NWL 

Peak 
Inflow 

Peak 
Outflow 

 
HWM 

Storage 
(Ac-ft) 

    2-Yr. 24-Hour Storm   695.00   10.29 cfs  1.02 cfs 696.25   2.754 
  10-Yr. 24-Hour Storm 695.00   19.46 cfs  1.16 cfs 697.33   3.985 
100-Yr. 24-Hour Storm 695.00   40.98 cfs  6.92 cfs 697.80   4.519 

 
 

J.P. SOUTH 
POND 

 
NWL 

Peak 
Inflow 

Peak 
Outflow 

 
HWM 

Storage 
(Ac-ft) 

    2-Yr. 24-Hour Storm   694.25   15.93 cfs   2.87 cfs 695.16   7.752 
  10-Yr. 24-Hour Storm 694.25   29.94 cfs   6.08 cfs 695.62   9.184 
100-Yr. 24-Hour Storm 694.25   59.94 cfs 14.43 cfs 696.54   12.892 

 
ROUTING DATA PROPOSED POND CONFIGURATION 
 

J.P. NORTH 
POND 

 
NWL 

Peak 
Inflow 

Peak 
Outflow 

 
HWM 

Storage 
(Ac-ft) 

    2-Yr. 24-Hour Storm   695.00   10.29 cfs  1.21 cfs 696.00   2.470 
  10-Yr. 24-Hour Storm 695.00   19.46 cfs  2.98 cfs 696.38   2.900 
100-Yr. 24-Hour Storm 695.00   40.98 cfs  12.94 cfs 696.71   3.275 

 
 

J.P. SOUTH 
POND 

 
NWL 

Peak 
Inflow 

Peak 
Outflow 

 
HWM 

Storage 
(Ac-ft) 

    2-Yr. 24-Hour Storm   694.25   15.93 cfs   3.47 cfs 695.25   7.752 
  10-Yr. 24-Hour Storm 694.25   29.94 cfs   7.30 cfs 695.77   9.184 
100-Yr. 24-Hour Storm 694.25   59.94 cfs 16.93 cfs 696.73   12.892 

 
 
 



CONCLUSION & RECOMMENDATION 
 
After comparing the peak storm water discharges for both the Johnson Park and Auburn Hill 
Subdivision Post-Developed conditions, we conclude that the proposed retention / water quality 
basin for Auburn Hills meets the Village of Caledonia design standards. 
 
The peak discharge from the entire drainage basin also meets the Village of Caledonia design 
standards for the two natural ponds on the Johnson Park property. However, the high-water 
elevation for the J.P. North pond nearly overtops the Johnson Park Road. It is high enough to 
saturate the base course and raises concerns about the stability of the road and therefore the 
impact to the traveling public. City of Racine Parks & Recreation staff have witnessed the water 
at, or near, the edge of pavement several times in the last few years (since the development of 
Auburn Hills Subdivision).  
 
We are recommending that an overflow swale be constructed from the J.P. North Pond to the 
J.P. South Pond.  The 8” PVC connector pipe between ponds cannot provide enough flow 
capacity for the added storm water runoff from the Auburn Hills subdivision. This would alleviate 
the potential of the J.P. North Pond overtopping the Johnson Park Road.  With the installation of 
the proposed 10-foot-wide swale at 0.80% for approximately 250 feet, the High-Water elevation 
for the J.P. North pond will be 696.71 which is 1.40 feet below the Johnson Park Road and the 
High-Water elevation for the J.P. South pond will be 696.73, which is 1.38 feet below the Johnson 
Park Road.  Detailed routing information with the new swale design can be found in Appendix 
“C” of this report. 
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POST-DEVELOPED CONDITIONS 









































































APPENDIX 
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APPENDIX 
“C” 





DEVELOPED CONDITIONS 
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 ==========================
   JOB TITLE

 ==========================

 Project Date: 8/21/2018
 Project Engineer: Mark R. Madsen, P.E.
 Project Title: Racine Parks Department - Johnson Park Drainage 
 Study
 Project Comments:
 Johnson Park South Ponds & Aurburn Hills Subdivision Drainage 
 Report

 S/N:
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Bentley Systems, Inc.
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... Watershed

   Type.... Master Network Summary                                Page 1.01

                         MASTER DESIGN STORM SUMMARY

     Network Storm Collection:  Racine County   

                       Total
                       Depth      Rainfall
       Return Event     in          Type                RNF ID
       ------------   ------   ----------------    ----------------
            2 yr      2.6700   Synthetic Curve     MSE3            
           10 yr      3.7700   Synthetic Curve     MSE3            
          100 yr      5.9200   Synthetic Curve     MSE3            

      -------------------------------
      ICPM CALCULATION TOLERANCES
      -------------------------------
      Target Convergence=     .000 cfs +/-
      Max. Iterations   =       35 loops
      ICPM   Time Step  =    .0200 hrs    
      Output Time Step  =    .0200 hrs    
      ICPM Ending Time  =  35.0000 hrs    
      -------------------------------

                            MASTER NETWORK SUMMARY
                          SCS Unit Hydrograph Method
              Hydrograph File Import Option Used For 2 node(s)

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
  AH BASIN E       HYG       2       .971   LR    12.1000      15.02 
  AH BASIN E       HYG      10      1.834   LR    12.1000      30.29 
  AH BASIN E       HYG     100      2.982   LR    12.1000      50.49 

  AH NORTH UNDET   AREA      2       .023         12.1600        .39 
  AH NORTH UNDET   AREA     10       .047         12.1600        .86 
  AH NORTH UNDET   AREA    100       .104         12.1600       1.93 

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... Watershed

   Type.... Master Network Summary                                Page 1.02

      -------------------------------
      ICPM CALCULATION TOLERANCES
      -------------------------------
      Target Convergence=     .000 cfs +/-
      Max. Iterations   =       35 loops
      ICPM   Time Step  =    .0200 hrs    
      Output Time Step  =    .0200 hrs    
      ICPM Ending Time  =  35.0000 hrs    
      -------------------------------

                            MASTER NETWORK SUMMARY
                          SCS Unit Hydrograph Method
              Hydrograph File Import Option Used For 2 node(s)

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
  AH RETBASIN CD   HYG       2      2.392   R     13.5000       5.72 
  AH RETBASIN CD   HYG      10      4.614   R     13.0000      10.63 
  AH RETBASIN CD   HYG     100      9.513   R     13.5000      17.21 

  AH RETBASIN E    POND      2       .971         12.1000      15.02
  AH RETBASIN E    POND     10      1.836         12.1000      30.29
  AH RETBASIN E    POND    100      2.986         12.1000      50.49

  AH RETBASIN EOUT POND      2       .971         12.7400       2.28     707.25         .542
  AH RETBASIN EOUT POND     10      1.836         13.0400       3.22     708.30        1.220
  AH RETBASIN EOUT POND    100      2.983         12.7200       7.48     709.12        1.987

  AH SOUTH UNDET   AREA      2       .145         12.1600       2.57 
  AH SOUTH UNDET   AREA     10       .289         12.1600       5.35 
  AH SOUTH UNDET   AREA    100       .621         12.1600      11.54 

  JP NORTH         AREA      2       .646         12.2800       7.91 
  JP NORTH         AREA     10      1.264         12.2600      16.29 
  JP NORTH         AREA    100      2.675         12.2600      35.05 

  JP NORTH POND    POND      2      1.639         12.2800      10.29
  JP NORTH POND    POND     10      3.146         12.2600      19.46
  JP NORTH POND    POND    100      5.761         12.2600      40.98

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... Watershed

   Type.... Master Network Summary                                Page 1.03

      -------------------------------
      ICPM CALCULATION TOLERANCES
      -------------------------------
      Target Convergence=     .000 cfs +/-
      Max. Iterations   =       35 loops
      ICPM   Time Step  =    .0200 hrs    
      Output Time Step  =    .0200 hrs    
      ICPM Ending Time  =  35.0000 hrs    
      -------------------------------

                            MASTER NETWORK SUMMARY
                          SCS Unit Hydrograph Method
              Hydrograph File Import Option Used For 2 node(s)

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
  JP NORTH PONDOUT POND      2      2.243   LR      .0200       1.02     696.25        2.754
  JP NORTH PONDOUT POND     10      2.707   LR    20.5000       1.16     697.33        3.985
  JP NORTH PONDOUT POND    100      5.056   LR    14.4600       6.92     697.80        4.519

 *JP ROAD CULVERT  JCT       2      3.894   R     18.1600       2.87 
 *JP ROAD CULVERT  JCT      10      7.050   R     17.3200       6.08 
 *JP ROAD CULVERT  JCT     100     15.743   R     17.7600      14.43 

  JP SOUTH         AREA      2       .839         12.2400      11.55 
  JP SOUTH         AREA     10      1.519         12.2400      21.26 
  JP SOUTH         AREA    100      3.000         12.2400      41.68 

  JP SOUTH POND    POND      2      5.619   LR    12.2400      15.93
  JP SOUTH POND    POND     10      9.130   LR    12.2400      29.94
  JP SOUTH POND    POND    100     18.192   LR    12.2200      59.94

  JP SOUTH PONDOUT POND      2      3.894   R     18.1600       2.87     695.16        7.752
  JP SOUTH PONDOUT POND     10      7.050   R     17.3200       6.08     695.62        9.184
  JP SOUTH PONDOUT POND    100     15.743   R     17.7600      14.43     696.54       12.892

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... MSE3               Tag: 2 yr

   Type.... Synthetic Curve                                       Page 2.01

                        CUMULATIVE RAINFALL FRACTIONS  
       Time  |          Output Time increment = .1000 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
       .0000 |        .000        .000        .001        .001        .001
       .5000 |        .002        .002        .002        .003        .003
      1.0000 |        .004        .004        .005        .005        .006
      1.5000 |        .006        .007        .007        .008        .008
      2.0000 |        .009        .010        .010        .011        .012
      2.5000 |        .013        .013        .014        .015        .016
      3.0000 |        .017        .017        .018        .019        .020
      3.5000 |        .021        .022        .023        .024        .025
      4.0000 |        .026        .027        .028        .029        .030
      4.5000 |        .032        .033        .034        .035        .036
      5.0000 |        .038        .039        .040        .041        .043
      5.5000 |        .044        .045        .047        .048        .050
      6.0000 |        .051        .052        .054        .055        .057
      6.5000 |        .058        .060        .062        .063        .065
      7.0000 |        .066        .068        .070        .071        .073
      7.5000 |        .075        .077        .078        .080        .082
      8.0000 |        .084        .086        .087        .089        .091
      8.5000 |        .093        .095        .097        .099        .101
      9.0000 |        .103        .106        .110        .113        .116
      9.5000 |        .120        .123        .127        .130        .134
     10.0000 |        .137        .141        .145        .149        .152
     10.5000 |        .156        .162        .169        .176        .184
     11.0000 |        .193        .202        .213        .224        .235
     11.5000 |        .248        .266        .291        .324        .372
     12.0000 |        .463        .628        .676        .709        .734
     12.5000 |        .752        .765        .776        .787        .798
     13.0000 |        .807        .816        .824        .831        .838
     13.5000 |        .844        .848        .851        .855        .859
     14.0000 |        .863        .866        .870        .873        .877
     14.5000 |        .880        .884        .887        .890        .894
     15.0000 |        .897        .899        .901        .903        .905
     15.5000 |        .907        .909        .911        .913        .914
     16.0000 |        .916        .918        .920        .922        .923
     16.5000 |        .925        .927        .929        .930        .932
     17.0000 |        .934        .935        .937        .938        .940
     17.5000 |        .942        .943        .945        .946        .948
     18.0000 |        .949        .950        .952        .953        .955
     18.5000 |        .956        .957        .959        .960        .961
     19.0000 |        .962        .964        .965        .966        .967
     19.5000 |        .968        .970        .971        .972        .973
     20.0000 |        .974        .975        .976        .977        .978
     20.5000 |        .979        .980        .981        .982        .983
     21.0000 |        .983        .984        .985        .986        .987
     21.5000 |        .987        .988        .989        .990        .990

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... MSE3               Tag: 2 yr

   Type.... Synthetic Curve                                       Page 2.02

                        CUMULATIVE RAINFALL FRACTIONS  
       Time  |          Output Time increment = .1000 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
     22.0000 |        .991        .992        .992        .993        .993
     22.5000 |        .994        .994        .995        .995        .996
     23.0000 |        .996        .997        .997        .998        .998
     23.5000 |        .998        .999        .999        .999       1.000
     24.0000 |       1.000

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH NORTH UNDET

   Type.... Tc Calcs                                              Page 3.01

    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length    43.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .058100 ft/ft

    Avg.Velocity          .14 ft/sec

                                             Segment #1 Time:     .0865 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length    45.00 ft
    Slope             .133300 ft/ft
    Unpaved

    Avg.Velocity         5.89 ft/sec

                                             Segment #2 Time:     .0021 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .0886 hrs

                                                    Calculated Tc < Min.Tc:
                                                    Use Minimum Tc...
                                                    Use Tc =      .1667 hrs
                                                   ========================= 

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH NORTH UNDET

   Type.... Tc Calcs                                              Page 3.02

    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH SOUTH UNDET

   Type.... Tc Calcs                                              Page 3.03

    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length    60.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .066700 ft/ft

    Avg.Velocity          .16 ft/sec

                                             Segment #1 Time:     .1069 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length   102.00 ft
    Slope             .049000 ft/ft
    Unpaved

    Avg.Velocity         3.57 ft/sec

                                             Segment #2 Time:     .0079 hrs
    ------------------------------------------------------------------------

    Segment #3:  Tc: TR-55 Shallow

    Hydraulic Length    42.00 ft
    Slope             .023800 ft/ft
    Unpaved

    Avg.Velocity         2.49 ft/sec

                                             Segment #3 Time:     .0047 hrs
    ------------------------------------------------------------------------

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH SOUTH UNDET

   Type.... Tc Calcs                                              Page 3.04

    Segment #4:  Tc: TR-55 Shallow

    Hydraulic Length   207.00 ft
    Slope             .019300 ft/ft
    Unpaved

    Avg.Velocity         2.24 ft/sec

                                             Segment #4 Time:     .0257 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .1451 hrs

                                                    Calculated Tc < Min.Tc:
                                                    Use Minimum Tc...
                                                    Use Tc =      .1667 hrs
                                                   ========================= 

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH SOUTH UNDET

   Type.... Tc Calcs                                              Page 3.05

    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP NORTH

   Type.... Tc Calcs                                              Page 3.06

    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length    77.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .025900 ft/ft

    Avg.Velocity          .11 ft/sec

                                             Segment #1 Time:     .1905 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length   110.00 ft
    Slope             .059100 ft/ft
    Paved

    Avg.Velocity         4.94 ft/sec

                                             Segment #2 Time:     .0062 hrs
    ------------------------------------------------------------------------

    Segment #3:  Tc: TR-55 Shallow

    Hydraulic Length   309.00 ft
    Slope             .003100 ft/ft
    Unpaved

    Avg.Velocity          .90 ft/sec

                                             Segment #3 Time:     .0955 hrs
    ------------------------------------------------------------------------

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP NORTH

   Type.... Tc Calcs                                              Page 3.07

    Segment #4:  Tc: TR-55 Shallow

    Hydraulic Length   119.00 ft
    Slope             .025200 ft/ft
    Unpaved

    Avg.Velocity         2.56 ft/sec

                                             Segment #4 Time:     .0129 hrs
    ------------------------------------------------------------------------

    Segment #5:  Tc: TR-55 Shallow

    Hydraulic Length    77.00 ft
    Slope             .039000 ft/ft
    Unpaved

    Avg.Velocity         3.19 ft/sec

                                             Segment #5 Time:     .0067 hrs
    ------------------------------------------------------------------------

    Segment #6:  Tc: TR-55 Shallow

    Hydraulic Length   159.00 ft
    Slope             .037700 ft/ft
    Unpaved

    Avg.Velocity         3.13 ft/sec

                                             Segment #6 Time:     .0141 hrs
    ------------------------------------------------------------------------

    Segment #7:  Tc: TR-55 Shallow

    Hydraulic Length   182.00 ft
    Slope             .021900 ft/ft
    Unpaved

    Avg.Velocity         2.39 ft/sec

                                             Segment #7 Time:     .0212 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .3471 hrs
                                                   ========================= 

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP NORTH

   Type.... Tc Calcs                                              Page 3.08

    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP SOUTH

   Type.... Tc Calcs                                              Page 3.09

    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length   145.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .041400 ft/ft

    Avg.Velocity          .15 ft/sec

                                             Segment #1 Time:     .2620 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length   173.00 ft
    Slope             .035300 ft/ft
    Unpaved

    Avg.Velocity         3.03 ft/sec

                                             Segment #2 Time:     .0159 hrs
    ------------------------------------------------------------------------

    Segment #3:  Tc: TR-55 Shallow

    Hydraulic Length    83.00 ft
    Slope             .024100 ft/ft
    Unpaved

    Avg.Velocity         2.50 ft/sec

                                             Segment #3 Time:     .0092 hrs
    ------------------------------------------------------------------------

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.
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   Name.... JP SOUTH

   Type.... Tc Calcs                                              Page 3.10

    Segment #4:  Tc: TR-55 Shallow

    Hydraulic Length    39.00 ft
    Slope             .025700 ft/ft
    Unpaved

    Avg.Velocity         2.59 ft/sec

                                             Segment #4 Time:     .0042 hrs
    ------------------------------------------------------------------------

    Segment #5:  Tc: TR-55 Shallow

    Hydraulic Length   123.00 ft
    Slope             .020300 ft/ft
    Unpaved

    Avg.Velocity         2.30 ft/sec

                                             Segment #5 Time:     .0149 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .3061 hrs
                                                   ========================= 

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP SOUTH

   Type.... Tc Calcs                                              Page 3.11

    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH NORTH UNDET

   Type.... Runoff CN-Area                                        Page 4.01

   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Woods - fair                        73       .411                73.00

   COMPOSITE AREA & WEIGHTED CN --->            .411              73.00 (73)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH SOUTH UNDET

   Type.... Runoff CN-Area                                        Page 4.02

   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Impervious Areas - Pavement & Roofs 98       .153                98.00
   Woods - fair                        73      1.132                73.00
   Open space (Lawns,parks etc.) - Goo 74      1.035                74.00

   COMPOSITE AREA & WEIGHTED CN --->           2.320              75.09 (75)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP NORTH

   Type.... Runoff CN-Area                                        Page 4.03

   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Impervious Areas - Pond             98       .845                98.00
   Impervious Areas - Pavement         98       .309                98.00
   Woods - fair                        73      8.540                73.00

   COMPOSITE AREA & WEIGHTED CN --->           9.694              75.98 (76)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP SOUTH

   Type.... Runoff CN-Area                                        Page 4.04

   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Impervious Areas - Pond             98      2.608                98.00
   Impervious Areas - Pavement         98       .265                98.00
   Open space (Lawns,parks etc.) - Goo 74      2.099                74.00
   Woods - fair                        73      4.474                73.00

   COMPOSITE AREA & WEIGHTED CN --->           9.446              80.83 (81)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... AH RETBASIN E

   Type.... Vol: Elev-Area                                        Page 5.01

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
      705.00      -----      .1148       .0000         .000        .000
      706.00      -----      .1525       .3996         .133        .133
      707.00      -----      .4093       .8116         .271        .404
      708.00      -----      .7210      1.6735         .558        .962
      709.00      -----     1.0382      2.6244         .875       1.836
      710.00      -----     1.4091      3.6568        1.219       3.055
      711.00      -----     1.7068      4.6667        1.556       4.611
      712.00      -----     1.8365      5.3138        1.771       6.382

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP NORTH POND

   Type.... Vol: Elev-Area                                        Page 5.02

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
      693.00      -----      .5000       .0000         .000        .000
      695.00      -----      .8450      1.9950        1.330       1.330
      698.00      -----     1.4629      3.4197        3.420       4.750
      699.00      -----     1.9056      5.0381        1.679       6.429

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP SOUTH POND

   Type.... Vol: Elev-Area                                        Page 5.03

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
      692.00      -----     1.8000       .0000         .000        .000
      694.25      -----     2.6078      6.5744        4.931       4.931
      696.00      -----     3.6326      9.3182        5.436      10.366
      698.00      -----     5.7597     13.9664        9.311      19.677
      699.00      -----     6.6968     18.6671        6.222      25.900

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... 8" PVC & WEIR

   Type.... Outlet Input Data                                     Page 6.01

                      REQUESTED POND WS ELEVATIONS:

                        Min. Elev.=    693.00 ft
                        Increment =       .20 ft
                        Max. Elev.=    699.00 ft

              **********************************************
                             OUTLET CONNECTIVITY
              **********************************************

               ---> Forward Flow Only (UpStream to DnStream)
              <---  Reverse Flow Only (DnStream to UpStream)
              <---> Forward and Reverse Both Allowed

          Structure         No.        Outfall    E1, ft     E2, ft
      -----------------    ----        -------  ---------  ---------
      Culvert-Circular      C0    --->    TW     693.000    699.000
      Weir-XY Points        W0    --->    TW     697.250    699.000
      TW SETUP, DS Channel

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... 8" PVC & WEIR

   Type.... Outlet Input Data                                     Page 6.02

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = C0
                 Structure Type    = Culvert-Circular
                 ------------------------------------
                 No. Barrels       =         1
                 Barrel Diameter   =     .6700 ft
                 Upstream Invert   =    693.00 ft
                 Dnstream Invert   =    692.00 ft
                 Horiz. Length     =    320.00 ft
                 Barrel Length     =    320.00 ft
                 Barrel Slope      =    .00313 ft/ft

                 OUTLET CONTROL DATA...
                 Mannings n        =     .0110
                 Ke                =     .2000  (forward entrance loss)
                 Kb                =   .038192  (per ft of full flow)
                 Kr                =     .2000  (reverse entrance loss)
                 HW Convergence    =      .001  +/- ft

                 INLET CONTROL DATA...
                 Equation form     =         1
                 Inlet Control K   =     .0045
                 Inlet Control M   =    2.0000
                 Inlet Control c   =    .03170
                 Inlet Control Y   =     .6900
                 T1 ratio (HW/D)   =     1.093
                 T2 ratio (HW/D)   =     1.196
                 Slope Factor      =     -.500

    Use unsubmerged inlet control Form 1 equ. below T1 elev.
    Use   submerged inlet control Form 1 equ. above T2 elev.

    In transition zone between unsubmerged and submerged inlet control,
    interpolate between flows at T1 & T2...
    At T1 Elev =    693.73 ft  --->  Flow =      1.01 cfs
    At T2 Elev =    693.80 ft  --->  Flow =      1.15 cfs

   S/N:
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... 8" PVC & WEIR

   Type.... Outlet Input Data                                     Page 6.03

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = W0
                 Structure Type    = Weir-XY Points
                 ------------------------------------
                 # of Openings     =         1
                 WEIR X-Y GROUND POINTS

                     X, ft     Elev, ft
                  ---------   ---------
                    -14.00      699.00
                       .00      698.00
                      8.50      697.25
                     17.00      698.00
                     21.00      699.00

                 Lowest Elev.      =    697.25 ft

                 Weir Coeff.       =  3.330000

                 Weir TW effects     (Use adjustment equation)
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... E MS OUTLET

   Type.... Outlet Input Data                                     Page 6.04

                      REQUESTED POND WS ELEVATIONS:

                        Min. Elev.=    705.00 ft
                        Increment =       .20 ft
                        Max. Elev.=    712.00 ft

              **********************************************
                             OUTLET CONNECTIVITY
              **********************************************

               ---> Forward Flow Only (UpStream to DnStream)
              <---  Reverse Flow Only (DnStream to UpStream)
              <---> Forward and Reverse Both Allowed

          Structure         No.        Outfall    E1, ft     E2, ft
      -----------------    ----        -------  ---------  ---------
      Orifice-Circular      O1    --->    C0     708.000    712.000
      Stand Pipe            R0    --->    C0     709.500    712.000
      Orifice-Circular      O0    --->    C0     705.000    712.000
      Culvert-Circular      C0    --->    TW     705.000    712.000
      TW SETUP, DS Channel
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   Name.... E MS OUTLET

   Type.... Outlet Input Data                                     Page 6.05

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = O1
                 Structure Type    = Orifice-Circular
                 ------------------------------------
                 # of Openings     =         1
                 Invert Elev.      =    708.00 ft
                 Diameter          =    1.5000 ft
                 Orifice Coeff.    =      .600

                 Structure ID      = R0
                 Structure Type    = Stand Pipe
                 ------------------------------------
                 # of Openings     =         1
                 Invert Elev.      =    709.50 ft
                 Diameter          =    2.5000 ft
                 Orifice Area      =    4.9087 sq.ft
                 Orifice Coeff.    =      .600
                 Weir Length       =      7.85 ft
                 Weir Coeff.       =     3.330
                 K, Reverse        =     1.000
                 Mannings n        =     .0000
                 Kev,Charged Riser =      .000
                 Weir Submergence  = No

                 Structure ID      = O0
                 Structure Type    = Orifice-Circular
                 ------------------------------------
                 # of Openings     =         1
                 Invert Elev.      =    705.00 ft
                 Diameter          =     .6700 ft
                 Orifice Coeff.    =      .600
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... E MS OUTLET

   Type.... Outlet Input Data                                     Page 6.06

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = C0
                 Structure Type    = Culvert-Circular
                 ------------------------------------
                 No. Barrels       =         1
                 Barrel Diameter   =   15.0000 ft
                 Upstream Invert   =    705.00 ft
                 Dnstream Invert   =    703.81 ft
                 Horiz. Length     =     88.00 ft
                 Barrel Length     =     88.01 ft
                 Barrel Slope      =    .01352 ft/ft

                 OUTLET CONTROL DATA...
                 Mannings n        =     .0110
                 Ke                =     .2000  (forward entrance loss)
                 Kb                =   .000605  (per ft of full flow)
                 Kr                =     .2000  (reverse entrance loss)
                 HW Convergence    =      .001  +/- ft

                 INLET CONTROL DATA...
                 Equation form     =         1
                 Inlet Control K   =     .0045
                 Inlet Control M   =    2.0000
                 Inlet Control c   =    .03170
                 Inlet Control Y   =     .6900
                 T1 ratio (HW/D)   =     1.089
                 T2 ratio (HW/D)   =     1.190
                 Slope Factor      =     -.500

    Use unsubmerged inlet control Form 1 equ. below T1 elev.
    Use   submerged inlet control Form 1 equ. above T2 elev.

    In transition zone between unsubmerged and submerged inlet control,
    interpolate between flows at T1 & T2...
    At T1 Elev =    721.33 ft  --->  Flow =   2395.44 cfs
    At T2 Elev =    722.86 ft  --->  Flow =   2737.65 cfs
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP Road Culvert

   Type.... Outlet Input Data                                     Page 6.07

                      REQUESTED POND WS ELEVATIONS:

                        Min. Elev.=    692.00 ft
                        Increment =       .20 ft
                        Max. Elev.=    699.00 ft

              **********************************************
                             OUTLET CONNECTIVITY
              **********************************************

               ---> Forward Flow Only (UpStream to DnStream)
              <---  Reverse Flow Only (DnStream to UpStream)
              <---> Forward and Reverse Both Allowed

          Structure         No.        Outfall    E1, ft     E2, ft
      -----------------    ----        -------  ---------  ---------
      Culvert-Circular      C0    --->    TW     694.250    699.000
      TW SETUP, DS Channel
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   Name.... JP Road Culvert

   Type.... Outlet Input Data                                     Page 6.08

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = C0
                 Structure Type    = Culvert-Circular
                 ------------------------------------
                 No. Barrels       =         1
                 Barrel Diameter   =    2.0000 ft
                 Upstream Invert   =    694.25 ft
                 Dnstream Invert   =    693.51 ft
                 Horiz. Length     =     40.00 ft
                 Barrel Length     =     40.01 ft
                 Barrel Slope      =    .01850 ft/ft

                 OUTLET CONTROL DATA...
                 Mannings n        =     .0130
                 Ke                =     .5000  (forward entrance loss)
                 Kb                =   .012411  (per ft of full flow)
                 Kr                =     .5000  (reverse entrance loss)
                 HW Convergence    =      .001  +/- ft

                 INLET CONTROL DATA...
                 Equation form     =         1
                 Inlet Control K   =     .0098
                 Inlet Control M   =    2.0000
                 Inlet Control c   =    .03980
                 Inlet Control Y   =     .6700
                 T1 ratio (HW/D)   =     1.151
                 T2 ratio (HW/D)   =     1.298
                 Slope Factor      =     -.500

    Use unsubmerged inlet control Form 1 equ. below T1 elev.
    Use   submerged inlet control Form 1 equ. above T2 elev.

    In transition zone between unsubmerged and submerged inlet control,
    interpolate between flows at T1 & T2...
    At T1 Elev =    696.55 ft  --->  Flow =     15.55 cfs
    At T2 Elev =    696.85 ft  --->  Flow =     17.77 cfs

   S/N:

   Bentley PondPack (10.01.04.00) 12:58 PM 8/21/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds.ppw

   Name.... JP Road Culvert

   Type.... Outlet Input Data                                     Page 6.09

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = TW
                 Structure Type    = TW SETUP, DS Channel
                 ------------------------------------
                 FREE OUTFALL CONDITIONS SPECIFIED

                 CONVERGENCE TOLERANCES...
                 Maximum Iterations=    40
                 Min. TW tolerance =    .01 ft
                 Max. TW tolerance =    .01 ft
                 Min. HW tolerance =    .01 ft
                 Max. HW tolerance =    .01 ft
                 Min.  Q tolerance =    .00 cfs
                 Max.  Q tolerance =    .00 cfs
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 Report with new swale between JP North and JP South Ponds
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... Watershed

   Type.... Master Network Summary                                Page 1.01

                         MASTER DESIGN STORM SUMMARY

     Network Storm Collection:  Racine County   

                       Total
                       Depth      Rainfall
       Return Event     in          Type                RNF ID
       ------------   ------   ----------------    ----------------
            2 yr      2.6700   Synthetic Curve     MSE3            
           10 yr      3.7700   Synthetic Curve     MSE3            
          100 yr      5.9200   Synthetic Curve     MSE3            

      -------------------------------
      ICPM CALCULATION TOLERANCES
      -------------------------------
      Target Convergence=     .000 cfs +/-
      Max. Iterations   =       35 loops
      ICPM   Time Step  =    .0200 hrs    
      Output Time Step  =    .0200 hrs    
      ICPM Ending Time  =  35.0000 hrs    
      -------------------------------

                            MASTER NETWORK SUMMARY
                          SCS Unit Hydrograph Method
              Hydrograph File Import Option Used For 2 node(s)

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
  AH BASIN E       HYG       2       .971   LR    12.1000      15.02 
  AH BASIN E       HYG      10      1.834   LR    12.1000      30.29 
  AH BASIN E       HYG     100      2.982   LR    12.1000      50.49 

  AH NORTH UNDET   AREA      2       .023         12.1600        .39 
  AH NORTH UNDET   AREA     10       .047         12.1600        .86 
  AH NORTH UNDET   AREA    100       .104         12.1600       1.93 
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... Watershed

   Type.... Master Network Summary                                Page 1.02

      -------------------------------
      ICPM CALCULATION TOLERANCES
      -------------------------------
      Target Convergence=     .000 cfs +/-
      Max. Iterations   =       35 loops
      ICPM   Time Step  =    .0200 hrs    
      Output Time Step  =    .0200 hrs    
      ICPM Ending Time  =  35.0000 hrs    
      -------------------------------

                            MASTER NETWORK SUMMARY
                          SCS Unit Hydrograph Method
              Hydrograph File Import Option Used For 2 node(s)

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
  AH RETBASIN CD   HYG       2      2.392   R     13.5000       5.72 
  AH RETBASIN CD   HYG      10      4.614   R     13.0000      10.63 
  AH RETBASIN CD   HYG     100      9.513   R     13.5000      17.21 

  AH RETBASIN E    POND      2       .971         12.1000      15.02
  AH RETBASIN E    POND     10      1.836         12.1000      30.29
  AH RETBASIN E    POND    100      2.986         12.1000      50.49

  AH RETBASIN EOUT POND      2       .971         12.7400       2.28     707.25         .542
  AH RETBASIN EOUT POND     10      1.836         13.0400       3.22     708.30        1.220
  AH RETBASIN EOUT POND    100      2.983         12.7200       7.48     709.12        1.987

  AH SOUTH UNDET   AREA      2       .145         12.1600       2.57 
  AH SOUTH UNDET   AREA     10       .289         12.1600       5.35 
  AH SOUTH UNDET   AREA    100       .621         12.1600      11.54 

  JP NORTH         AREA      2       .646         12.2800       7.91 
  JP NORTH         AREA     10      1.264         12.2600      16.29 
  JP NORTH         AREA    100      2.675         12.2600      35.05 

  JP NORTH POND    POND      2      1.639         12.2800      10.29
  JP NORTH POND    POND     10      3.146         12.2600      19.46
  JP NORTH POND    POND    100      5.761         12.2600      40.98
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... Watershed

   Type.... Master Network Summary                                Page 1.03

      -------------------------------
      ICPM CALCULATION TOLERANCES
      -------------------------------
      Target Convergence=     .000 cfs +/-
      Max. Iterations   =       35 loops
      ICPM   Time Step  =    .0200 hrs    
      Output Time Step  =    .0200 hrs    
      ICPM Ending Time  =  35.0000 hrs    
      -------------------------------

                            MASTER NETWORK SUMMARY
                          SCS Unit Hydrograph Method
              Hydrograph File Import Option Used For 2 node(s)

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
  JP NORTH PONDOUT POND      2      3.177   LR      .0200       1.21     696.00        2.470
  JP NORTH PONDOUT POND     10      4.078   LR    16.3200       2.98     696.38        2.900
  JP NORTH PONDOUT POND    100      6.568   LR    13.0400      12.94     696.71        3.275

 *JP ROAD CULVERT  JCT       2      6.539         17.6200       3.47 
 *JP ROAD CULVERT  JCT      10     10.486         17.7800       7.30 
 *JP ROAD CULVERT  JCT     100     19.690         17.0200      16.23 

  JP SOUTH         AREA      2       .839         12.2400      11.55 
  JP SOUTH         AREA     10      1.519         12.2400      21.26 
  JP SOUTH         AREA    100      3.000         12.2400      41.68 

  JP SOUTH PONDIN  POND      2      6.553         12.2400      16.28
  JP SOUTH PONDIN  POND     10     10.500         12.2400      30.28
  JP SOUTH PONDIN  POND    100     19.704         12.2200      60.29

  JP SOUTH PONDOUT POND      2      6.539         17.6200       3.47     695.25        7.830
  JP SOUTH PONDOUT POND     10     10.486         17.7800       7.30     695.77        9.543
  JP SOUTH PONDOUT POND    100     19.690         17.0200      16.23     696.73       13.280

  JUNC 10          JCT       2      3.177   LR      .0200       1.21 
  JUNC 10          JCT      10      4.078   LR    16.3200       2.98 
  JUNC 10          JCT     100      6.568   LR    13.0400      12.94 
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... Racine County

   Type.... Design Storms                                         Page 2.01

   Title... Project Date: 8/21/2018
            Project Engineer: Mark R. Madsen, P.E.
            Project Title: Racine Parks Department - Johnson Park 
            Drainage Study
            Project Comments:
            Johnson Park South Ponds & Aurburn Hills Subdivision 
            Drainage Report with new swale between JP North and 
            JP South Ponds

                   DESIGN STORMS SUMMARY

    Design Storm File,ID =               Racine County   

    Storm Tag Name      = 2 yr  
    ----------------------------------------------------------------------
    Data Type, File, ID = Synthetic Storm    MSE3
    Storm Frequency     = 2 yr   
    Total Rainfall Depth= 2.6700 in
    Duration Multiplier =  1   
    Resulting Duration  = 24.0000 hrs
    Resulting Start Time= .0000 hrs  Step= .1000 hrs  End= 24.0000 hrs

    Storm Tag Name      = 10 yr 
    ----------------------------------------------------------------------
    Data Type, File, ID = Synthetic Storm    MSE3
    Storm Frequency     = 10 yr   
    Total Rainfall Depth= 3.7700 in
    Duration Multiplier =  1   
    Resulting Duration  = 24.0000 hrs
    Resulting Start Time= .0000 hrs  Step= .1000 hrs  End= 24.0000 hrs

    Storm Tag Name      = 100 yr
    ----------------------------------------------------------------------
    Data Type, File, ID = Synthetic Storm    MSE3
    Storm Frequency     = 100 yr   
    Total Rainfall Depth= 5.9200 in
    Duration Multiplier =  1   
    Resulting Duration  = 24.0000 hrs
    Resulting Start Time= .0000 hrs  Step= .1000 hrs  End= 24.0000 hrs
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   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... AH NORTH UNDET

   Type.... Tc Calcs                                              Page 3.01

    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length    43.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .058100 ft/ft

    Avg.Velocity          .14 ft/sec

                                             Segment #1 Time:     .0865 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length    45.00 ft
    Slope             .133300 ft/ft
    Unpaved

    Avg.Velocity         5.89 ft/sec

                                             Segment #2 Time:     .0021 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .0886 hrs

                                                    Calculated Tc < Min.Tc:
                                                    Use Minimum Tc...
                                                    Use Tc =      .1667 hrs
                                                   ========================= 
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   Name.... AH NORTH UNDET

   Type.... Tc Calcs                                              Page 3.02

    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft
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   Name.... AH SOUTH UNDET

   Type.... Tc Calcs                                              Page 3.03

    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length    60.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .066700 ft/ft

    Avg.Velocity          .16 ft/sec

                                             Segment #1 Time:     .1069 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length   102.00 ft
    Slope             .049000 ft/ft
    Unpaved

    Avg.Velocity         3.57 ft/sec

                                             Segment #2 Time:     .0079 hrs
    ------------------------------------------------------------------------

    Segment #3:  Tc: TR-55 Shallow

    Hydraulic Length    42.00 ft
    Slope             .023800 ft/ft
    Unpaved

    Avg.Velocity         2.49 ft/sec

                                             Segment #3 Time:     .0047 hrs
    ------------------------------------------------------------------------

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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   Name.... AH SOUTH UNDET

   Type.... Tc Calcs                                              Page 3.04

    Segment #4:  Tc: TR-55 Shallow

    Hydraulic Length   207.00 ft
    Slope             .019300 ft/ft
    Unpaved

    Avg.Velocity         2.24 ft/sec

                                             Segment #4 Time:     .0257 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .1451 hrs

                                                    Calculated Tc < Min.Tc:
                                                    Use Minimum Tc...
                                                    Use Tc =      .1667 hrs
                                                   ========================= 

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length    77.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .025900 ft/ft

    Avg.Velocity          .11 ft/sec

                                             Segment #1 Time:     .1905 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length   110.00 ft
    Slope             .059100 ft/ft
    Paved

    Avg.Velocity         4.94 ft/sec

                                             Segment #2 Time:     .0062 hrs
    ------------------------------------------------------------------------

    Segment #3:  Tc: TR-55 Shallow

    Hydraulic Length   309.00 ft
    Slope             .003100 ft/ft
    Unpaved

    Avg.Velocity          .90 ft/sec

                                             Segment #3 Time:     .0955 hrs
    ------------------------------------------------------------------------

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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   Name.... JP NORTH
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    Segment #4:  Tc: TR-55 Shallow

    Hydraulic Length   119.00 ft
    Slope             .025200 ft/ft
    Unpaved

    Avg.Velocity         2.56 ft/sec

                                             Segment #4 Time:     .0129 hrs
    ------------------------------------------------------------------------

    Segment #5:  Tc: TR-55 Shallow

    Hydraulic Length    77.00 ft
    Slope             .039000 ft/ft
    Unpaved

    Avg.Velocity         3.19 ft/sec

                                             Segment #5 Time:     .0067 hrs
    ------------------------------------------------------------------------

    Segment #6:  Tc: TR-55 Shallow

    Hydraulic Length   159.00 ft
    Slope             .037700 ft/ft
    Unpaved

    Avg.Velocity         3.13 ft/sec

                                             Segment #6 Time:     .0141 hrs
    ------------------------------------------------------------------------

    Segment #7:  Tc: TR-55 Shallow

    Hydraulic Length   182.00 ft
    Slope             .021900 ft/ft
    Unpaved

    Avg.Velocity         2.39 ft/sec

                                             Segment #7 Time:     .0212 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .3471 hrs
                                                   ========================= 

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
    TIME OF CONCENTRATION CALCULATOR
    ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

    Segment #1:  Tc: TR-55 Sheet

    Mannings n          .2400
    Hydraulic Length   145.00 ft
    2yr, 24hr P        2.6700 in
    Slope             .041400 ft/ft

    Avg.Velocity          .15 ft/sec

                                             Segment #1 Time:     .2620 hrs
    ------------------------------------------------------------------------

    Segment #2:  Tc: TR-55 Shallow

    Hydraulic Length   173.00 ft
    Slope             .035300 ft/ft
    Unpaved

    Avg.Velocity         3.03 ft/sec

                                             Segment #2 Time:     .0159 hrs
    ------------------------------------------------------------------------

    Segment #3:  Tc: TR-55 Shallow

    Hydraulic Length    83.00 ft
    Slope             .024100 ft/ft
    Unpaved

    Avg.Velocity         2.50 ft/sec

                                             Segment #3 Time:     .0092 hrs
    ------------------------------------------------------------------------

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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    Segment #4:  Tc: TR-55 Shallow

    Hydraulic Length    39.00 ft
    Slope             .025700 ft/ft
    Unpaved

    Avg.Velocity         2.59 ft/sec

                                             Segment #4 Time:     .0042 hrs
    ------------------------------------------------------------------------

    Segment #5:  Tc: TR-55 Shallow

    Hydraulic Length   123.00 ft
    Slope             .020300 ft/ft
    Unpaved

    Avg.Velocity         2.30 ft/sec

                                             Segment #5 Time:     .0149 hrs
    ------------------------------------------------------------------------

                                                   ========================= 
                                                    Total Tc:     .3061 hrs
                                                   ========================= 

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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    ------------------------------------------------------------------------
    Tc Equations used...
    ------------------------------------------------------------------------

    ==== SCS TR-55 Sheet Flow ============================================== 

         Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

         Where:  Tc = Time of concentration, hrs
                 n  = Mannings n
                 Lf = Flow length, ft
                 P  = 2yr, 24hr Rain depth, inches
                 Sf = Slope, %

    ==== SCS TR-55 Shallow Concentrated Flow =============================== 

         Unpaved surface:
         V  = 16.1345 * (Sf**0.5)

         Paved surface:
         V  = 20.3282 * (Sf**0.5)

         Tc = (Lf / V) / (3600sec/hr)

         Where:  V  = Velocity, ft/sec
                 Sf = Slope, ft/ft
                 Tc = Time of concentration, hrs
                 Lf = Flow length, ft

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Woods - fair                        73       .411                73.00

   COMPOSITE AREA & WEIGHTED CN --->            .411              73.00 (73)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Impervious Areas - Pavement & Roofs 98       .153                98.00
   Woods - fair                        73      1.132                73.00
   Open space (Lawns,parks etc.) - Goo 74      1.035                74.00

   COMPOSITE AREA & WEIGHTED CN --->           2.320              75.09 (75)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Impervious Areas - Pond             98       .845                98.00
   Impervious Areas - Pavement         98       .309                98.00
   Woods - fair                        73      8.540                73.00

   COMPOSITE AREA & WEIGHTED CN --->           9.694              75.98 (76)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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   RUNOFF CURVE NUMBER DATA
   ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

                                                      Impervious
                                             Area     Adjustment  Adjusted
   Soil/Surface Description            CN    acres     %C    %UC     CN  
   --------------------------------   ---- ---------  ----- -----  ------
   Impervious Areas - Pond             98      2.608                98.00
   Impervious Areas - Pavement         98       .265                98.00
   Open space (Lawns,parks etc.) - Goo 74      2.099                74.00
   Woods - fair                        73      4.474                73.00

   COMPOSITE AREA & WEIGHTED CN --->           9.446              80.83 (81)
   :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... CHANNEL TO POND

   Type.... Chn-Trapz.                                            Page 5.01

                 Solution to Mannings Open Channel Flow Equation
                   (Computed values are based on normal depth.)

                           TRAPEZOIDAL CROSS SECTION

                            Slope          = .008000 ft/ft  
                            Mannings n = 0.03500
                            Invert Elev.   =  696.25 ft     
                            Top of Channel =  699.00 ft     
                            Base width     =   10.00 ft     
                            Rt Side slope  =   4.000 horizontal :1 vert.
                            Lt Side slope  =   4.000 horizontal :1 vert.

    Elev.    Depth    Flow     Vel.    Area    Top W.  Wet.P.    Hd   Froude
    (ft)      (ft)    (cfs)  (ft/sec) (sq.ft)   (ft)    (ft)    (ft)    No.
  --------  -------  ------  -------  -------  ------  ------  -----  ------
   696.250     .00      .00     .00     .0000     .00     .00    .00   0.00
   696.260     .01      .02     .18     .1005   10.08   10.08    .01   0.31
   696.310     .06      .35     .57     .6144   10.48   10.49    .06   0.42
   696.370     .12     1.13     .90    1.2575   10.96   10.99    .11   0.47
   696.430     .18     2.23    1.16    1.9295   11.44   11.48    .17   0.50
   696.490     .24     3.64    1.38    2.6303   11.92   11.98    .22   0.52
   696.550     .30     5.32    1.58    3.3598   12.40   12.47    .27   0.54
   696.610     .36     7.28    1.77    4.1182   12.88   12.97    .32   0.55
   696.670     .42     9.50    1.94    4.9054   13.36   13.46    .37   0.56
   696.730     .48    11.99    2.10    5.7213   13.84   13.96    .41   0.57
   696.790     .54    14.73    2.24    6.5661   14.32   14.45    .46   0.58
   696.850     .60    17.74    2.38    7.4396   14.80   14.95    .50   0.59
   696.910     .66    21.01    2.52    8.3420   15.28   15.44    .55   0.60
   696.970     .72    24.54    2.65    9.2731   15.76   15.94    .59   0.61
   697.030     .78    28.34    2.77   10.2341   16.24   16.43    .63   0.62
   697.090     .84    32.40    2.89   11.2229   16.72   16.93    .67   0.62
   697.150     .90    36.73    3.00   12.2404   17.20   17.42    .71   0.63
   697.210     .96    41.34    3.11   13.2868   17.68   17.92    .75   0.63
   697.270    1.02    46.21    3.22   14.3620   18.16   18.41    .79   0.64
   697.330    1.08    51.37    3.32   15.4659   18.64   18.91    .83   0.64
   697.390    1.14    56.80    3.42   16.5987   19.12   19.40    .87   0.65
   697.450    1.20    62.52    3.52   17.7602   19.60   19.90    .91   0.65
   697.510    1.26    68.53    3.62   18.9506   20.08   20.39    .94   0.66
   697.570    1.32    74.83    3.71   20.1698   20.56   20.89    .98   0.66
   697.630    1.38    81.42    3.80   21.4177   21.04   21.38   1.02   0.66
   697.690    1.44    88.32    3.89   22.6945   21.52   21.87   1.05   0.67
   697.750    1.50    95.51    3.98   24.0000   22.00   22.37   1.09   0.67
   697.810    1.56   103.01    4.07   25.3343   22.48   22.86   1.13   0.68
   697.870    1.62   110.82    4.15   26.6975   22.96   23.36   1.16   0.68
   697.930    1.68   118.94    4.23   28.0894   23.44   23.85   1.20   0.68
   697.990    1.74   127.38    4.32   29.5102   23.92   24.35   1.23   0.69
   698.050    1.80   136.14    4.40   30.9597   24.40   24.84   1.27   0.69
   698.110    1.86   145.23    4.48   32.4380   24.88   25.34   1.30   0.69
   698.170    1.92   154.64    4.56   33.9452   25.36   25.83   1.34   0.69
   698.230    1.98   164.39    4.63   35.4811   25.84   26.33   1.37   0.70

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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                 Solution to Mannings Open Channel Flow Equation
                   (Computed values are based on normal depth.)

                           TRAPEZOIDAL CROSS SECTION

                            Slope          = .008000 ft/ft  
                            Mannings n = 0.03500
                            Invert Elev.   =  696.25 ft     
                            Top of Channel =  699.00 ft     
                            Base width     =   10.00 ft     
                            Rt Side slope  =   4.000 horizontal :1 vert.
                            Lt Side slope  =   4.000 horizontal :1 vert.

    Elev.    Depth    Flow     Vel.    Area    Top W.  Wet.P.    Hd   Froude
    (ft)      (ft)    (cfs)  (ft/sec) (sq.ft)   (ft)    (ft)    (ft)    No.
  --------  -------  ------  -------  -------  ------  ------  -----  ------
   698.290    2.04   174.47    4.71   37.0458   26.32   26.82   1.41   0.70
   698.350    2.10   184.88    4.78   38.6394   26.80   27.32   1.44   0.70
   698.410    2.16   195.65    4.86   40.2617   27.28   27.81   1.48   0.71
   698.470    2.22   206.76    4.93   41.9128   27.76   28.31   1.51   0.71
   698.530    2.28   218.23    5.01   43.5944   28.24   28.80   1.54   0.71
   698.590    2.34   230.04    5.08   45.3032   28.72   29.30   1.58   0.71
   698.650    2.40   242.22    5.15   47.0407   29.20   29.79   1.61   0.72
   698.710    2.46   254.75    5.22   48.8071   29.68   30.29   1.64   0.72
   698.770    2.52   267.65    5.29   50.6022   30.16   30.78   1.68   0.72
   698.830    2.58   280.92    5.36   52.4261   30.64   31.28   1.71   0.72
   698.890    2.64   294.56    5.43   54.2789   31.12   31.77   1.74   0.72
   698.950    2.70   308.58    5.49   56.1604   31.60   32.26   1.78   0.73
   699.000    2.75   320.55    5.55   57.7500   32.00   32.68   1.80   0.73

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 2 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... 10' SWALE          Tag: 2 yr                        Event: 2 yr

   Type.... Reach Routing Summary                                 Page 6.01

                       MODIFIED PULS REACH ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = work_pad.hyg - JUNC 10          2 yr
    Outflow HYG file = work_pad.hyg - 10' SWALE        2 yr

    Reach Link Data  = 10' SWALE
    Reach Length     = 250.00 ft
    Approx. Total Tt = .0780 hrs  (based on Wtd.Q = 1.10 cfs)
    Reach Channel    = CHANNEL TO POND  (Chn-Trapz.)
    Overflow Elev.   = 699.00 ft
    Overflow Channel = NONE

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =   696.25 ft     
    Starting Volume    =     .000 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0200 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =      1.21 cfs    at     .0200 hrs    
    Peak Outflow      =      1.21 cfs    at     .3200 hrs    
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =        .000
  + HYG Vol IN   =       3.177
  - Infiltration =        .000
  - HYG Vol OUT  =       3.177
  - Retained Vol =        .000
                    ----------
    Unrouted Vol =       -.000 ac-ft  (.000% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 10 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... 10' SWALE          Tag: 10 yr                      Event: 10 yr

   Type.... Reach Routing Summary                                 Page 6.02

                       MODIFIED PULS REACH ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = work_pad.hyg - JUNC 10          10 yr
    Outflow HYG file = work_pad.hyg - 10' SWALE        10 yr

    Reach Link Data  = 10' SWALE
    Reach Length     = 250.00 ft
    Approx. Total Tt = .0664 hrs  (based on Wtd.Q = 1.64 cfs)
    Reach Channel    = CHANNEL TO POND  (Chn-Trapz.)
    Overflow Elev.   = 699.00 ft
    Overflow Channel = NONE

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =   696.25 ft     
    Starting Volume    =     .000 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0200 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =      2.98 cfs    at   16.3200 hrs    
    Peak Outflow      =      2.98 cfs    at   16.4000 hrs    
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =        .000
  + HYG Vol IN   =       4.078
  - Infiltration =        .000
  - HYG Vol OUT  =       4.078
  - Retained Vol =        .000
                    ----------
    Unrouted Vol =        .000 ac-ft  (.000% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 100 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... 10' SWALE          Tag: 100 yr                    Event: 100 yr

   Type.... Reach Routing Summary                                 Page 6.03

                       MODIFIED PULS REACH ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = work_pad.hyg - JUNC 10          100 yr
    Outflow HYG file = work_pad.hyg - 10' SWALE        100 yr

    Reach Link Data  = 10' SWALE
    Reach Length     = 250.00 ft
    Approx. Total Tt = .0450 hrs  (based on Wtd.Q = 4.91 cfs)
    Reach Channel    = CHANNEL TO POND  (Chn-Trapz.)
    Overflow Elev.   = 699.00 ft
    Overflow Channel = NONE

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =   696.25 ft     
    Starting Volume    =     .000 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0200 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =     12.94 cfs    at   13.0400 hrs    
    Peak Outflow      =     12.94 cfs    at   13.0600 hrs    
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =        .000
  + HYG Vol IN   =       6.568
  - Infiltration =        .000
  - HYG Vol OUT  =       6.568
  - Retained Vol =        .000
                    ----------
    Unrouted Vol =        .000 ac-ft  (.000% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... AH RETBASIN E

   Type.... Vol: Elev-Area                                        Page 7.01

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
      705.00      -----      .1148       .0000         .000        .000
      706.00      -----      .1525       .3996         .133        .133
      707.00      -----      .4093       .8116         .271        .404
      708.00      -----      .7210      1.6735         .558        .962
      709.00      -----     1.0382      2.6244         .875       1.836
      710.00      -----     1.4091      3.6568        1.219       3.055
      711.00      -----     1.7068      4.6667        1.556       4.611
      712.00      -----     1.8365      5.3138        1.771       6.382

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP NORTH POND

   Type.... Vol: Elev-Area                                        Page 7.02

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
      693.00      -----      .5000       .0000         .000        .000
      695.00      -----      .8450      1.9950        1.330       1.330
      698.00      -----     1.4629      3.4197        3.420       4.750
      699.00      -----     1.9056      5.0381        1.679       6.429

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP SOUTH POND

   Type.... Vol: Elev-Area                                        Page 7.03

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
      692.00      -----     1.8000       .0000         .000        .000
      694.25      -----     2.6078      6.5744        4.931       4.931
      696.00      -----     3.6326      9.3182        5.436      10.366
      698.00      -----     5.7597     13.9664        9.311      19.677
      699.00      -----     6.6968     18.6671        6.222      25.900

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... 8" PVC & SWALE

   Type.... Outlet Input Data                                     Page 8.01

                      REQUESTED POND WS ELEVATIONS:

                        Min. Elev.=    693.00 ft
                        Increment =       .20 ft
                        Max. Elev.=    699.00 ft

              **********************************************
                             OUTLET CONNECTIVITY
              **********************************************

               ---> Forward Flow Only (UpStream to DnStream)
              <---  Reverse Flow Only (DnStream to UpStream)
              <---> Forward and Reverse Both Allowed

          Structure         No.        Outfall    E1, ft     E2, ft
      -----------------    ----        -------  ---------  ---------
      Culvert-Circular      C0    --->    TW     693.000    699.000
      Weir-XY Points        W0    --->    TW     696.250    699.000
      TW SETUP, DS Channel

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... 8" PVC & SWALE

   Type.... Outlet Input Data                                     Page 8.02

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = C0
                 Structure Type    = Culvert-Circular
                 ------------------------------------
                 No. Barrels       =         1
                 Barrel Diameter   =     .6700 ft
                 Upstream Invert   =    693.00 ft
                 Dnstream Invert   =    692.00 ft
                 Horiz. Length     =    320.00 ft
                 Barrel Length     =    320.00 ft
                 Barrel Slope      =    .00313 ft/ft

                 OUTLET CONTROL DATA...
                 Mannings n        =     .0130
                 Ke                =     .5000  (forward entrance loss)
                 Kb                =   .053343  (per ft of full flow)
                 Kr                =     .5000  (reverse entrance loss)
                 HW Convergence    =      .001  +/- ft

                 INLET CONTROL DATA...
                 Equation form     =         2
                 Inlet Control K   =     .5340
                 Inlet Control M   =     .5550
                 Inlet Control c   =    .01960
                 Inlet Control Y   =     .9000
                 T1 ratio (HW/D)   =     1.070
                 T2 ratio (HW/D)   =     1.212
                 Slope Factor      =     -.500

    Use unsubmerged inlet control Form 2 equ. below T1 elev.
    Use   submerged inlet control Form 2 equ. above T2 elev.

    In transition zone between unsubmerged and submerged inlet control,
    interpolate between flows at T1 & T2...
    At T1 Elev =    693.72 ft  --->  Flow =      1.01 cfs
    At T2 Elev =    693.81 ft  --->  Flow =      1.15 cfs

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... 8" PVC & SWALE

   Type.... Outlet Input Data                                     Page 8.03

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = W0
                 Structure Type    = Weir-XY Points
                 ------------------------------------
                 # of Openings     =         1
                 WEIR X-Y GROUND POINTS

                     X, ft     Elev, ft
                  ---------   ---------
                     -9.00      699.00
                       .00      696.25
                     10.00      696.25
                     19.00      699.00

                 Lowest Elev.      =    696.25 ft

                 Weir Coeff.       =  3.330000

                 Weir TW effects     (Use adjustment equation)

                 Structure ID      = TW
                 Structure Type    = TW SETUP, DS Channel
                 ------------------------------------
                 FREE OUTFALL CONDITIONS SPECIFIED

                 CONVERGENCE TOLERANCES...
                 Maximum Iterations=    40
                 Min. TW tolerance =    .01 ft
                 Max. TW tolerance =    .01 ft
                 Min. HW tolerance =    .01 ft
                 Max. HW tolerance =    .01 ft
                 Min.  Q tolerance =    .00 cfs
                 Max.  Q tolerance =    .00 cfs

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... E MS OUTLET

   Type.... Outlet Input Data                                     Page 8.04

                      REQUESTED POND WS ELEVATIONS:

                        Min. Elev.=    705.00 ft
                        Increment =       .20 ft
                        Max. Elev.=    712.00 ft

              **********************************************
                             OUTLET CONNECTIVITY
              **********************************************

               ---> Forward Flow Only (UpStream to DnStream)
              <---  Reverse Flow Only (DnStream to UpStream)
              <---> Forward and Reverse Both Allowed

          Structure         No.        Outfall    E1, ft     E2, ft
      -----------------    ----        -------  ---------  ---------
      Orifice-Circular      O1    --->    C0     708.000    712.000
      Stand Pipe            R0    --->    C0     709.500    712.000
      Orifice-Circular      O0    --->    C0     705.000    712.000
      Culvert-Circular      C0    --->    TW     705.000    712.000
      TW SETUP, DS Channel

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... E MS OUTLET

   Type.... Outlet Input Data                                     Page 8.05

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = O1
                 Structure Type    = Orifice-Circular
                 ------------------------------------
                 # of Openings     =         1
                 Invert Elev.      =    708.00 ft
                 Diameter          =    1.5000 ft
                 Orifice Coeff.    =      .600

                 Structure ID      = R0
                 Structure Type    = Stand Pipe
                 ------------------------------------
                 # of Openings     =         1
                 Invert Elev.      =    709.50 ft
                 Diameter          =    2.5000 ft
                 Orifice Area      =    4.9087 sq.ft
                 Orifice Coeff.    =      .600
                 Weir Length       =      7.85 ft
                 Weir Coeff.       =     3.330
                 K, Reverse        =     1.000
                 Mannings n        =     .0000
                 Kev,Charged Riser =      .000
                 Weir Submergence  = No

                 Structure ID      = O0
                 Structure Type    = Orifice-Circular
                 ------------------------------------
                 # of Openings     =         1
                 Invert Elev.      =    705.00 ft
                 Diameter          =     .6700 ft
                 Orifice Coeff.    =      .600

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... E MS OUTLET

   Type.... Outlet Input Data                                     Page 8.06

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = C0
                 Structure Type    = Culvert-Circular
                 ------------------------------------
                 No. Barrels       =         1
                 Barrel Diameter   =   15.0000 ft
                 Upstream Invert   =    705.00 ft
                 Dnstream Invert   =    703.81 ft
                 Horiz. Length     =     88.00 ft
                 Barrel Length     =     88.01 ft
                 Barrel Slope      =    .01352 ft/ft

                 OUTLET CONTROL DATA...
                 Mannings n        =     .0110
                 Ke                =     .2000  (forward entrance loss)
                 Kb                =   .000605  (per ft of full flow)
                 Kr                =     .2000  (reverse entrance loss)
                 HW Convergence    =      .001  +/- ft

                 INLET CONTROL DATA...
                 Equation form     =         1
                 Inlet Control K   =     .0045
                 Inlet Control M   =    2.0000
                 Inlet Control c   =    .03170
                 Inlet Control Y   =     .6900
                 T1 ratio (HW/D)   =     1.089
                 T2 ratio (HW/D)   =     1.190
                 Slope Factor      =     -.500

    Use unsubmerged inlet control Form 1 equ. below T1 elev.
    Use   submerged inlet control Form 1 equ. above T2 elev.

    In transition zone between unsubmerged and submerged inlet control,
    interpolate between flows at T1 & T2...
    At T1 Elev =    721.33 ft  --->  Flow =   2395.44 cfs
    At T2 Elev =    722.86 ft  --->  Flow =   2737.65 cfs

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP Road Culvert

   Type.... Outlet Input Data                                     Page 8.07

                      REQUESTED POND WS ELEVATIONS:

                        Min. Elev.=    692.00 ft
                        Increment =       .20 ft
                        Max. Elev.=    699.00 ft

              **********************************************
                             OUTLET CONNECTIVITY
              **********************************************

               ---> Forward Flow Only (UpStream to DnStream)
              <---  Reverse Flow Only (DnStream to UpStream)
              <---> Forward and Reverse Both Allowed

          Structure         No.        Outfall    E1, ft     E2, ft
      -----------------    ----        -------  ---------  ---------
      Culvert-Circular      C0    --->    TW     694.250    699.000
      TW SETUP, DS Channel

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP Road Culvert

   Type.... Outlet Input Data                                     Page 8.08

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = C0
                 Structure Type    = Culvert-Circular
                 ------------------------------------
                 No. Barrels       =         1
                 Barrel Diameter   =    2.0000 ft
                 Upstream Invert   =    694.25 ft
                 Dnstream Invert   =    693.51 ft
                 Horiz. Length     =     40.00 ft
                 Barrel Length     =     40.01 ft
                 Barrel Slope      =    .01850 ft/ft

                 OUTLET CONTROL DATA...
                 Mannings n        =     .0130
                 Ke                =     .5000  (forward entrance loss)
                 Kb                =   .012411  (per ft of full flow)
                 Kr                =     .5000  (reverse entrance loss)
                 HW Convergence    =      .001  +/- ft

                 INLET CONTROL DATA...
                 Equation form     =         1
                 Inlet Control K   =     .0098
                 Inlet Control M   =    2.0000
                 Inlet Control c   =    .03980
                 Inlet Control Y   =     .6700
                 T1 ratio (HW/D)   =     1.151
                 T2 ratio (HW/D)   =     1.298
                 Slope Factor      =     -.500

    Use unsubmerged inlet control Form 1 equ. below T1 elev.
    Use   submerged inlet control Form 1 equ. above T2 elev.

    In transition zone between unsubmerged and submerged inlet control,
    interpolate between flows at T1 & T2...
    At T1 Elev =    696.55 ft  --->  Flow =     15.55 cfs
    At T2 Elev =    696.85 ft  --->  Flow =     17.77 cfs

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP Road Culvert

   Type.... Outlet Input Data                                     Page 8.09

                 OUTLET STRUCTURE INPUT DATA

                 Structure ID      = TW
                 Structure Type    = TW SETUP, DS Channel
                 ------------------------------------
                 FREE OUTFALL CONDITIONS SPECIFIED

                 CONVERGENCE TOLERANCES...
                 Maximum Iterations=    40
                 Min. TW tolerance =    .01 ft
                 Max. TW tolerance =    .01 ft
                 Min. HW tolerance =    .01 ft
                 Max. HW tolerance =    .01 ft
                 Min.  Q tolerance =    .00 cfs
                 Max.  Q tolerance =    .00 cfs

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 2 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... AH RETBASIN E      Tag: 2 yr                        Event: 2 yr

   Type.... ICPM Node Routing Summary                             Page 9.01

                             ICPM POND ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = AH RETBASIN E IN 2 yr
    Outflow HYG file = AH RETBASIN EOUT 2 yr

    Pond Node   Data = AH RETBASIN E
    Pond Volume Data = AH RETBASIN E
    Pond Outlet Data = E MS OUTLET

    No Infiltration

    INITIAL CONDITIONS                     CALCULATION TOLERANCES
    ----------------------------------     -------------------------------
    Starting WS Elev =   705.00 ft         Target Convergence=     .000 cfs +/-
    Starting Volume  =     .000 ac-ft      Max. Iterations   =       35 loops
    Starting Outflow =      .00 cfs        ICPM   Time Step  =    .0200 hrs    
                                           Output Time Step  =    .0200 hrs    
    ----------------------------------     ICPM Ending Time  =  35.0000 hrs    
                                           -------------------------------

                                    MAXIMUM STORAGE
                            Tp, hrs    Elev, ft    Vol, ac-ft
                           ---------   ---------   ----------
                            12.8400      707.25          .542

                      FORWARD FLOW PEAKS        REVERSE FLOW PEAKS
                      Tp, hrs     Qp, cfs       Tp, hrs     Qp, cfs
                     ---------   ---------     ---------   ---------
    Pond Inflow.....  12.1000       15.02         .0000         .00
    Pond Outflow....  12.7400        2.28         .0000         .00

                        TOTAL VOLUME IN           TOTAL VOLUME OUT
                      Vol, ac-ft  Direction     Vol, ac-ft  Direction
                     ------------  -------     ------------  -------
    Pond Inflow.....        .971   Forward            .000   Reverse
    Pond Outflow....        .000   Reverse            .971   Forward

    MASS BALANCE (ac-ft)
    -----------------------------
  + Initial Vol.....        .000
  + Total Vol IN....        .971
  - Total Vol OUT...        .971
  - Ending Pond Vol.        .001  <-- (At 35.0000 hrs  Elev.= 705.00 ft)
                     ------------
    Difference......       -.000 ac-ft  (.021% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 10 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... AH RETBASIN E      Tag: 10 yr                      Event: 10 yr

   Type.... ICPM Node Routing Summary                             Page 9.02

                             ICPM POND ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = AH RETBASIN E IN 10 yr
    Outflow HYG file = AH RETBASIN EOUT 10 yr

    Pond Node   Data = AH RETBASIN E
    Pond Volume Data = AH RETBASIN E
    Pond Outlet Data = E MS OUTLET

    No Infiltration

    INITIAL CONDITIONS                     CALCULATION TOLERANCES
    ----------------------------------     -------------------------------
    Starting WS Elev =   705.00 ft         Target Convergence=     .000 cfs +/-
    Starting Volume  =     .000 ac-ft      Max. Iterations   =       35 loops
    Starting Outflow =      .00 cfs        ICPM   Time Step  =    .0200 hrs    
                                           Output Time Step  =    .0200 hrs    
    ----------------------------------     ICPM Ending Time  =  35.0000 hrs    
                                           -------------------------------

                                    MAXIMUM STORAGE
                            Tp, hrs    Elev, ft    Vol, ac-ft
                           ---------   ---------   ----------
                            13.0800      708.30         1.220

                      FORWARD FLOW PEAKS        REVERSE FLOW PEAKS
                      Tp, hrs     Qp, cfs       Tp, hrs     Qp, cfs
                     ---------   ---------     ---------   ---------
    Pond Inflow.....  12.1000       30.29         .0000         .00
    Pond Outflow....  13.0400        3.22         .0000         .00

                        TOTAL VOLUME IN           TOTAL VOLUME OUT
                      Vol, ac-ft  Direction     Vol, ac-ft  Direction
                     ------------  -------     ------------  -------
    Pond Inflow.....       1.836   Forward            .000   Reverse
    Pond Outflow....        .000   Reverse           1.836   Forward

    MASS BALANCE (ac-ft)
    -----------------------------
  + Initial Vol.....        .000
  + Total Vol IN....       1.836
  - Total Vol OUT...       1.836
  - Ending Pond Vol.        .001  <-- (At 35.0000 hrs  Elev.= 705.00 ft)
                     ------------
    Difference......        .000 ac-ft  (.013% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 100 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... AH RETBASIN E      Tag: 100 yr                    Event: 100 yr

   Type.... ICPM Node Routing Summary                             Page 9.03

                             ICPM POND ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = AH RETBASIN E IN 100 yr
    Outflow HYG file = AH RETBASIN EOUT 100 yr

    Pond Node   Data = AH RETBASIN E
    Pond Volume Data = AH RETBASIN E
    Pond Outlet Data = E MS OUTLET

    No Infiltration

    INITIAL CONDITIONS                     CALCULATION TOLERANCES
    ----------------------------------     -------------------------------
    Starting WS Elev =   705.00 ft         Target Convergence=     .000 cfs +/-
    Starting Volume  =     .000 ac-ft      Max. Iterations   =       35 loops
    Starting Outflow =      .00 cfs        ICPM   Time Step  =    .0200 hrs    
                                           Output Time Step  =    .0200 hrs    
    ----------------------------------     ICPM Ending Time  =  35.0000 hrs    
                                           -------------------------------

                                    MAXIMUM STORAGE
                            Tp, hrs    Elev, ft    Vol, ac-ft
                           ---------   ---------   ----------
                            12.7200      709.12         1.987

                      FORWARD FLOW PEAKS        REVERSE FLOW PEAKS
                      Tp, hrs     Qp, cfs       Tp, hrs     Qp, cfs
                     ---------   ---------     ---------   ---------
    Pond Inflow.....  12.1000       50.49         .0000         .00
    Pond Outflow....  12.7200        7.48         .0000         .00

                        TOTAL VOLUME IN           TOTAL VOLUME OUT
                      Vol, ac-ft  Direction     Vol, ac-ft  Direction
                     ------------  -------     ------------  -------
    Pond Inflow.....       2.986   Forward            .000   Reverse
    Pond Outflow....        .000   Reverse           2.983   Forward

    MASS BALANCE (ac-ft)
    -----------------------------
  + Initial Vol.....        .000
  + Total Vol IN....       2.986
  - Total Vol OUT...       2.983
  - Ending Pond Vol.        .001  <-- (At 35.0000 hrs  Elev.= 705.01 ft)
                     ------------
    Difference......        .002 ac-ft  (.080% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 2 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP NORTH POND      Tag: 2 yr                        Event: 2 yr

   Type.... ICPM Node Routing Summary                             Page 9.04

                             ICPM POND ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = JP NORTH POND IN 2 yr
    Outflow HYG file = JP NORTH PONDOUT 2 yr

    Pond Node   Data = JP NORTH POND
    Pond Volume Data = JP NORTH POND
    Pond Outlet Data = 8" PVC & SWALE

    No Infiltration

    INITIAL CONDITIONS                     CALCULATION TOLERANCES
    ----------------------------------     -------------------------------
    Starting WS Elev =   696.00 ft         Target Convergence=     .000 cfs +/-
    Starting Volume  =    2.470 ac-ft      Max. Iterations   =       35 loops
    Starting Outflow =     1.21 cfs        ICPM   Time Step  =    .0200 hrs    
                                           Output Time Step  =    .0200 hrs    
    ----------------------------------     ICPM Ending Time  =  35.0000 hrs    
                                           -------------------------------

                                    MAXIMUM STORAGE
                            Tp, hrs    Elev, ft    Vol, ac-ft
                           ---------   ---------   ----------
                              .0000      696.00         2.470

                      FORWARD FLOW PEAKS        REVERSE FLOW PEAKS
                      Tp, hrs     Qp, cfs       Tp, hrs     Qp, cfs
                     ---------   ---------     ---------   ---------
    Pond Inflow.....  12.2800       10.29         .0000         .00
    Pond Outflow....    .0200        1.21         .0000         .00

                        TOTAL VOLUME IN           TOTAL VOLUME OUT
                      Vol, ac-ft  Direction     Vol, ac-ft  Direction
                     ------------  -------     ------------  -------
    Pond Inflow.....       1.639   Forward            .000   Reverse
    Pond Outflow....        .000   Reverse           3.177   Forward

    MASS BALANCE (ac-ft)
    -----------------------------
  + Initial Vol.....       2.470
  + Total Vol IN....       1.639
  - Total Vol OUT...       3.177
  - Ending Pond Vol.        .933  <-- (At 35.0000 hrs  Elev.= 694.40 ft)
                     ------------
    Difference......       -.000 ac-ft  (.002% of Outflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 10 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP NORTH POND      Tag: 10 yr                      Event: 10 yr

   Type.... ICPM Node Routing Summary                             Page 9.05

                             ICPM POND ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = JP NORTH POND IN 10 yr
    Outflow HYG file = JP NORTH PONDOUT 10 yr

    Pond Node   Data = JP NORTH POND
    Pond Volume Data = JP NORTH POND
    Pond Outlet Data = 8" PVC & SWALE

    No Infiltration

    INITIAL CONDITIONS                     CALCULATION TOLERANCES
    ----------------------------------     -------------------------------
    Starting WS Elev =   696.00 ft         Target Convergence=     .000 cfs +/-
    Starting Volume  =    2.470 ac-ft      Max. Iterations   =       35 loops
    Starting Outflow =     1.21 cfs        ICPM   Time Step  =    .0200 hrs    
                                           Output Time Step  =    .0200 hrs    
    ----------------------------------     ICPM Ending Time  =  35.0000 hrs    
                                           -------------------------------

                                    MAXIMUM STORAGE
                            Tp, hrs    Elev, ft    Vol, ac-ft
                           ---------   ---------   ----------
                            16.3800      696.38         2.900

                      FORWARD FLOW PEAKS        REVERSE FLOW PEAKS
                      Tp, hrs     Qp, cfs       Tp, hrs     Qp, cfs
                     ---------   ---------     ---------   ---------
    Pond Inflow.....  12.2600       19.46         .0000         .00
    Pond Outflow....  16.3200        2.98         .0000         .00

                        TOTAL VOLUME IN           TOTAL VOLUME OUT
                      Vol, ac-ft  Direction     Vol, ac-ft  Direction
                     ------------  -------     ------------  -------
    Pond Inflow.....       3.146   Forward            .000   Reverse
    Pond Outflow....        .000   Reverse           4.078   Forward

    MASS BALANCE (ac-ft)
    -----------------------------
  + Initial Vol.....       2.470
  + Total Vol IN....       3.146
  - Total Vol OUT...       4.078
  - Ending Pond Vol.       1.539  <-- (At 35.0000 hrs  Elev.= 695.18 ft)
                     ------------
    Difference......       -.001 ac-ft  (.017% of Outflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 100 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP NORTH POND      Tag: 100 yr                    Event: 100 yr

   Type.... ICPM Node Routing Summary                             Page 9.06

                             ICPM POND ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = JP NORTH POND IN 100 yr
    Outflow HYG file = JP NORTH PONDOUT 100 yr

    Pond Node   Data = JP NORTH POND
    Pond Volume Data = JP NORTH POND
    Pond Outlet Data = 8" PVC & SWALE

    No Infiltration

    INITIAL CONDITIONS                     CALCULATION TOLERANCES
    ----------------------------------     -------------------------------
    Starting WS Elev =   696.00 ft         Target Convergence=     .000 cfs +/-
    Starting Volume  =    2.470 ac-ft      Max. Iterations   =       35 loops
    Starting Outflow =     1.21 cfs        ICPM   Time Step  =    .0200 hrs    
                                           Output Time Step  =    .0200 hrs    
    ----------------------------------     ICPM Ending Time  =  35.0000 hrs    
                                           -------------------------------

                                    MAXIMUM STORAGE
                            Tp, hrs    Elev, ft    Vol, ac-ft
                           ---------   ---------   ----------
                            13.0400      696.71         3.275

                      FORWARD FLOW PEAKS        REVERSE FLOW PEAKS
                      Tp, hrs     Qp, cfs       Tp, hrs     Qp, cfs
                     ---------   ---------     ---------   ---------
    Pond Inflow.....  12.2600       40.98         .0000         .00
    Pond Outflow....  13.0400       12.94         .0000         .00

                        TOTAL VOLUME IN           TOTAL VOLUME OUT
                      Vol, ac-ft  Direction     Vol, ac-ft  Direction
                     ------------  -------     ------------  -------
    Pond Inflow.....       5.761   Forward            .000   Reverse
    Pond Outflow....        .000   Reverse           6.568   Forward

    MASS BALANCE (ac-ft)
    -----------------------------
  + Initial Vol.....       2.470
  + Total Vol IN....       5.761
  - Total Vol OUT...       6.568
  - Ending Pond Vol.       1.659  <-- (At 35.0000 hrs  Elev.= 695.29 ft)
                     ------------
    Difference......        .004 ac-ft  (.055% of Outflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 2 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP SOUTH PONDOUT   Tag: 2 yr                        Event: 2 yr

   Type.... Pond Routing Summary                                  Page 9.07

                       LEVEL POOL ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = work_pad.hyg - JP SOUTH PONDIN  2 yr
    Outflow HYG file = work_pad.hyg - JP SOUTH PONDOUT 2 yr

    Pond Node   Data = JP SOUTH POND
    Pond Volume Data = JP SOUTH POND
    Pond Outlet Data = JP Road Culvert

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =   694.25 ft     
    Starting Volume    =    4.931 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0200 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =     16.28 cfs    at   12.2400 hrs    
    Peak Outflow      =      3.47 cfs    at   17.6200 hrs    
    -----------------------------------------------------
    Peak Elevation    =    695.25 ft     
    Peak Storage =          7.830 ac-ft  
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =       4.931
  + HYG Vol IN   =       6.553
  - Infiltration =        .000
  - HYG Vol OUT  =       6.539
  - Retained Vol =       4.944
                    ----------
    Unrouted Vol =       -.000 ac-ft  (.003% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 10 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP SOUTH PONDOUT   Tag: 10 yr                      Event: 10 yr

   Type.... Pond Routing Summary                                  Page 9.08

                       LEVEL POOL ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = work_pad.hyg - JP SOUTH PONDIN  10 yr
    Outflow HYG file = work_pad.hyg - JP SOUTH PONDOUT 10 yr

    Pond Node   Data = JP SOUTH POND
    Pond Volume Data = JP SOUTH POND
    Pond Outlet Data = JP Road Culvert

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =   694.25 ft     
    Starting Volume    =    4.931 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0200 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =     30.28 cfs    at   12.2400 hrs    
    Peak Outflow      =      7.30 cfs    at   17.7800 hrs    
    -----------------------------------------------------
    Peak Elevation    =    695.77 ft     
    Peak Storage =          9.543 ac-ft  
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =       4.931
  + HYG Vol IN   =      10.500
  - Infiltration =        .000
  - HYG Vol OUT  =      10.486
  - Retained Vol =       4.944
                    ----------
    Unrouted Vol =       -.000 ac-ft  (.002% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



   Storm... MSE3   Tag: 100 yr

   File.... F:\Storm Water Software\Pondpack Data\2018.0231.01\JP- South Ponds with 10' swale.ppw

   Name.... JP SOUTH PONDOUT   Tag: 100 yr                    Event: 100 yr

   Type.... Pond Routing Summary                                  Page 9.09

                       LEVEL POOL ROUTING SUMMARY

    HYG Dir          = F:\Storm Water Software\Pondpack Data\2018.0231.01\
    Inflow  HYG file = work_pad.hyg - JP SOUTH PONDIN  100 yr
    Outflow HYG file = work_pad.hyg - JP SOUTH PONDOUT 100 yr

    Pond Node   Data = JP SOUTH POND
    Pond Volume Data = JP SOUTH POND
    Pond Outlet Data = JP Road Culvert

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =   694.25 ft     
    Starting Volume    =    4.931 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0200 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =     60.29 cfs    at   12.2200 hrs    
    Peak Outflow      =     16.24 cfs    at   17.0200 hrs    
    -----------------------------------------------------
    Peak Elevation    =    696.73 ft     
    Peak Storage =         13.280 ac-ft  
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =       4.931
  + HYG Vol IN   =      19.704
  - Infiltration =        .000
  - HYG Vol OUT  =      19.690
  - Retained Vol =       4.944
                    ----------
    Unrouted Vol =       -.000 ac-ft  (.001% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.



 Index of Starting Page Numbers for ID Names

 Appendix A  A-1

 ----- 8 -----
 8" PVC & SWALE... 8.01

 ----- A -----
 AH NORTH UNDET... 3.01, 4.01
 AH RETBASIN E... 7.01, 9.01, 9.02,

 9.03
 AH SOUTH UNDET... 3.03, 4.02

 ----- C -----
 CHANNEL TO POND... 5.01

 ----- E -----
 E MS OUTLET... 8.04

 ----- J -----
 JP NORTH... 3.06, 4.03
 JP NORTH POND... 7.02, 9.04, 9.05,

 9.06
 JP Road Culvert... 8.07
 JP SOUTH... 3.09, 4.04
 JP SOUTH POND... 7.03, 9.07, 9.08,

 9.09

 ----- R -----
 Racine County... 2.01

 ----- W -----
 Watershed... 1.01

 S/N:

 Bentley PondPack (10.01.04.00) 11:07 AM 9/14/2018

Bentley Systems, Inc.
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