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Design storm event peak stage calculations, assuming zero discharge, 
for specific design events, comparing subject site originally approved 
(historic) and post-development (remediation) conditions. 

 
 

Storm Peak   Pre-dev’t  Post dev’t  
 
    3 year, 1 day     9.13    6.15  
    5 year, 1 day     9.28    7.50  
  10 year, 1 day     9.39    7.95  
  25 year, 3 day   10.71    9.08  
100 year, 3 day   11.45    9.39  
 

Reference: Florida East (FIPS 901) Zone, High Accuracy Reference Network 
North American Vertical Datum 1988, US survey feet Planar Units. 

Special Note. In accordance with National Oceanic and Atmospheric 
Administration Hydrometeorological Design Studies Center, a 100-year storm 
– is an event that has a 1% chance of occurrence in any year. 
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MDM South Florida
3251 SW 13th Dr., Suite D
Deerfield Beach, FL 33442
Tel: 954 427-3076

SURFACE WATER MANAGEMENT CALCULATION, PRE-DEVELOPMENT CONDITION

1) BREAKDOWN BY EXISTING LAND USE

Building: 2076 sf 0.0477 ac 8.63%
Pavement: 14051 sf 0.3226 ac 58.38%
Green: 7942 sf 0.1823 ac 33.00%
Pervious: 7942 sf 0.1823 ac 33.00%
Impervious: 16127 sf 0.3702 ac 67.00%
Total Site: 24069 sf 0.5525 ac 100.00%

2) FLOOD AND RAINFALL CRITERIA

3 year, 1 day storm........................................................................................................... 6.30 inches
5 year, 1 day storm........................................................................................................... 7.70 inches
10 year, 1 day storm......................................................................................................... 8.80 inches
25 year, 3 day storm......................................................................................................... 15.00 inches
100 year, 3 day storm....................................................................................................... 18.00 inches

Water control elevation…………………………………………………….…………………… 2.50 ft.navd.88
Minimum roadway crown ……………...……………………………………………………… 8.25 ft.navd.88
Finished floor elevation…………………………………………...………………………….... 9.55 ft.navd.88
Rainfall distribution ……………………………………………...……………………..……… II FL
Hydrograph shape (peak rate) factor …………………...………………………...…………… 256

3) COMPUTE SOIL MOISTURE STORAGE

Average pervious elevation …………………………………………………………………… 8.75 ft.navd.88
Depth to the water table ……………………………………………………………………..... 6.25 ft.
Assuming compaction with 25% voids reduction, available ground storage is………….. 8.18 inches
Ground Storage available under pervious areas of the site: …………....................……… 0.12 cu.ft.
Converting to equivalent site wide moisture storage,S: ……………….....................……… 2.70 inches
SCS Curve Number CN = 1000 / ( S+10 ) …………………………………………………… 79

4) STAGE-STORAGE CALCULATION

Linear storage in the green areas
Total area, At: ……………………………………………………………………………..…… 0.1823 ac
Bottom Elev, Eb ………………………………..………………………………………………… 8.00 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 9.55 ft.navd.88
Volume …………………………………………………………………………………………… 0.1413 ac.ft.

MDM Services, Inc.



Vertical storage in the green areas
Total area, At: ……………………………………………………………………………..…… 0.1823 ac
Bottom Elev, Eb ………………………………..………………………………………………… 9.55 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 11.50 ft.navd.88
Volume …………………………………………………………………………………………… 0.3555 ac.ft.

Linear storage in the paved areas
Total area, At: …………………………………………………………………………………… 0.3226 ac
Bottom Elev, Eb …………………………………………….…………………………………… 8.25 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 9.55 ft.ngvd.
Volume ………………………………………………………………………………...………… 0.2097 ac.ft.

Vertical storage in the paved areas
Total area, At: …………………………………………………………………………………… 0.3226 ac
Bottom Elev, Eb …………………………………………….…………………………………… 9.55 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 11.50 ft.navd.88
Volume ………………………………………………………………………………...………… 0.6290 ac.ft.

5) STAGE-STORAGE TABLE

Green Green Pav't Pav't
Stage Linear Vertical Linear Vertical Storage

ft. 0.18 0.18 0.32 0.32 ac.ft.
8.00 9.55 8.25 9.55
9.55 11.50 9.55 11.50

8.00 0.0000 0.0000
8.25 0.0037 0.0000 0.0037
8.50 0.0147 0.0078 0.0225
9.00 0.0588 0.0698 0.1286
9.55 0.1413 0.0000 0.2097 0.0000 0.3510
10.00 0.1413 0.0820 0.2097 0.1452 0.4330
10.50 0.1413 0.1732 0.2097 0.3064 0.5242
11.00 0.1413 0.2644 0.2097 0.4677 0.6153
11.50 0.1413 0.3555 0.2097 0.6290 0.7065
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PLANTATION, BROWARD COUNTY
501 NORTH STATE ROAD 7

SURVEY DATE: 05/22/17

NOTES:

LEGAL DESCRIPTION:

CERTIFICATION:

FLORIDA 33065
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Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres):  At = Ai+ApAt
Impervious area (acres)Ai
Pervious area (acres)Ap
Runoff curve number for impervious areaCNi
Runoff curve number for pervious areaCNp
f loss constant infiltration (depth/time)fLoss
Saturated Hydraulic Conductivity (depth/time)gKs
Volumetric Moisture DeficitMd
Capillary Suction (length)Psi
Horton Infiltration Decay Rate (time^-1)hK
Initial Infiltration Rate (depth/time)fo
Ultimate(capacity)Infiltration Rate (depth/time)fc
Initial Abstraction (length)Ia
Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

UDdt

Point on distribution curve (fraction of P) for time step tD(t)
2 / (1 + (Tr/Tp)):  default K = 0.75: (for Tr/Tp = 1.67)K
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *  
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp:  Lag = 0.6TcLag
Total precipitation depth, inchesP
Accumulated rainfall at time step tPa(t)
Incremental rainfall at time step tPi(t)
Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /  
Tp   (where Q = 1in. runoff, A=sq.mi.)

qp

Unit hydrograph ordinate (cfs) at time step tQu(t)
Final hydrograph ordinate (cfs) at time step tQ(t)
Accumulated runoff (inches) at time step t for impervious areaRai(t)
Accumulated runoff (inches) at time step t for pervious areaRap(t)
Incremental runoff (inches) at time step t for impervious areaRii(t)
Incremental runoff (inches) at time step t for pervious areaRip(t)
Incremental weighted total runoff (inches)R(t)
Time increment for rainfall tableRtm
S for impervious area:  Si = (1000/CNi) - 10Si
S for pervious area:    Sp = (1000/CNp) - 10Sp
Time step (row) numbert
Time of concentrationTc
Time (hrs) of entire unit hydrograph:  Tb = Tp + TrTb
Time (hrs) to peak of a unit hydrograph:  Tp = (dt/2) + LagTp
Time (hrs) of receding limb of unit hydrograph:  Tr = ratio of TpTr
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Scenario:  Base
Storm Event:  3yr1dLabel:  CATCHMENT BASIN

Return Event:  3 yearsSubsection:  Unit Hydrograph Summary

3yr1dStorm Event
years3Return Event
hours24.000Duration
in6.3Depth

hours0.250Time of Concentration 
(Composite)

acres0.553Area (User Defined)

hours0.033Computational Time 
Increment

hours12.033Time to Peak (Computed)
ft³/s1.54Flow (Peak, Computed)
hours0.100Output Increment

hours12.000Time to Flow (Peak 
Interpolated Output)

ft³/s1.52Flow (Peak Interpolated 
Output)

Drainage Area

79.000SCS CN (Composite)
acres0.553Area (User Defined)

in2.7Maximum Retention 
(Pervious)

in0.5Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in3.9Cumulative Runoff Depth 
(Pervious)

ac-ft0.182Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.181Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp
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Scenario:  Base
Storm Event:  3yr1dLabel:  SITE STORAGE (OUT)

Return Event:  3 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.008.008.008.008.000.000
8.008.008.008.008.000.500
8.008.008.008.008.001.000
8.008.008.008.008.001.500
8.008.008.008.008.002.000
8.008.008.008.008.002.500
8.008.008.008.008.003.000
8.008.008.008.008.003.500
8.008.008.008.008.004.000
8.008.008.008.008.004.500
8.008.008.008.008.005.000
8.008.008.008.008.005.500
8.008.008.008.008.006.000
8.028.018.018.018.016.500
8.048.038.038.028.027.000
8.088.078.068.058.057.500
8.138.118.108.098.088.000
8.208.188.168.158.148.500
8.268.258.258.238.219.000
8.288.288.278.278.269.500
8.318.318.308.298.2910.000
8.368.358.348.338.3210.500
8.448.428.408.388.3711.000
8.618.568.528.498.4611.500
8.848.818.778.728.6712.000
8.938.928.918.898.8612.500
8.978.978.968.958.9413.000
9.009.008.998.998.9813.500
9.019.019.019.019.0014.000
9.039.029.029.029.0214.500
9.039.039.039.039.0315.000
9.049.049.049.049.0415.500
9.059.059.059.059.0516.000
9.069.069.069.059.0516.500
9.079.069.069.069.0617.000
9.079.079.079.079.0717.500
9.089.089.089.079.0718.000
9.089.089.089.089.0818.500
9.099.099.099.099.0919.000
9.109.099.099.099.0919.500
9.109.109.109.109.1020.000
9.109.109.109.109.1020.500
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Scenario:  Base
Storm Event:  3yr1dLabel:  SITE STORAGE (OUT)

Return Event:  3 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

9.119.119.119.119.1121.000
9.119.119.119.119.1121.500
9.129.129.129.129.1222.000
9.129.129.129.129.1222.500
9.139.139.129.129.1223.000
9.139.139.139.139.1323.500

(N/A)(N/A)(N/A)(N/A)9.1324.000
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Scenario:  Base
Storm Event:  5yr1dLabel:  CATCHMENT BASIN

Return Event:  5 yearsSubsection:  Unit Hydrograph Summary

5yr1dStorm Event
years5Return Event
hours24.000Duration
in7.7Depth

hours0.250Time of Concentration 
(Composite)

acres0.553Area (User Defined)

hours0.033Computational Time 
Increment

hours12.033Time to Peak (Computed)
ft³/s2.02Flow (Peak, Computed)
hours0.100Output Increment

hours12.000Time to Flow (Peak 
Interpolated Output)

ft³/s2.00Flow (Peak Interpolated 
Output)

Drainage Area

79.000SCS CN (Composite)
acres0.553Area (User Defined)

in2.7Maximum Retention 
(Pervious)

in0.5Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.2Cumulative Runoff Depth 
(Pervious)

ac-ft0.241Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.240Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp
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Scenario:  Base
Storm Event:  5yr1dLabel:  SITE STORAGE (OUT)

Return Event:  5 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.008.008.008.008.000.000
8.008.008.008.008.000.500
8.008.008.008.008.001.000
8.008.008.008.008.001.500
8.008.008.008.008.002.000
8.008.008.008.008.002.500
8.008.008.008.008.003.000
8.008.008.008.008.003.500
8.008.008.008.008.004.000
8.008.008.008.008.004.500
8.008.008.008.008.005.000
8.018.018.018.018.005.500
8.048.038.038.028.026.000
8.088.078.068.058.046.500
8.138.128.118.098.087.000
8.208.188.178.168.147.500
8.268.258.258.238.218.000
8.288.288.278.278.268.500
8.318.308.308.298.299.000
8.358.348.338.328.329.500
8.408.388.378.368.3610.000
8.478.458.438.428.4110.500
8.538.528.518.508.4811.000
8.718.648.588.558.5411.500
9.008.978.928.868.7812.000
9.079.069.059.049.0212.500
9.099.099.089.089.0713.000
9.119.119.119.109.1013.500
9.139.139.129.129.1214.000
9.149.149.149.139.1314.500
9.169.159.159.159.1515.000
9.179.169.169.169.1615.500
9.189.179.179.179.1716.000
9.199.189.189.189.1816.500
9.199.199.199.199.1917.000
9.209.209.209.209.2017.500
9.219.219.219.219.2018.000
9.229.229.229.219.2118.500
9.229.229.229.229.2219.000
9.239.239.239.239.2319.500
9.249.249.249.239.2320.000
9.249.249.249.249.2420.500
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Scenario:  Base
Storm Event:  5yr1dLabel:  SITE STORAGE (OUT)

Return Event:  5 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

9.259.259.259.259.2421.000
9.269.259.259.259.2521.500
9.269.269.269.269.2622.000
9.279.269.269.269.2622.500
9.279.279.279.279.2723.000
9.279.279.279.279.2723.500

(N/A)(N/A)(N/A)(N/A)9.2824.000
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Scenario:  Base
Storm Event:  10yr1dLabel:  CATCHMENT BASIN

Return Event:  10 yearsSubsection:  Unit Hydrograph Summary

10yr1dStorm Event
years10Return Event
hours24.000Duration
in8.8Depth

hours0.250Time of Concentration 
(Composite)

acres0.553Area (User Defined)

hours0.033Computational Time 
Increment

hours12.033Time to Peak (Computed)
ft³/s2.40Flow (Peak, Computed)
hours0.100Output Increment

hours12.000Time to Flow (Peak 
Interpolated Output)

ft³/s2.38Flow (Peak Interpolated 
Output)

Drainage Area

79.000SCS CN (Composite)
acres0.553Area (User Defined)

in2.7Maximum Retention 
(Pervious)

in0.5Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.3Cumulative Runoff Depth 
(Pervious)

ac-ft0.288Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.287Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp
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Scenario:  Base
Storm Event:  10yr1dLabel:  SITE STORAGE (OUT)

Return Event:  10 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.008.008.008.008.000.000
8.008.008.008.008.000.500
8.008.008.008.008.001.000
8.008.008.008.008.001.500
8.008.008.008.008.002.000
8.008.008.008.008.002.500
8.008.008.008.008.003.000
8.008.008.008.008.003.500
8.008.008.008.008.004.000
8.008.008.008.008.004.500
8.028.018.018.018.005.000
8.058.048.038.038.025.500
8.098.088.078.068.056.000
8.158.138.128.118.106.500
8.238.218.198.188.167.000
8.278.268.268.258.257.500
8.298.288.288.278.278.000
8.328.318.318.308.308.500
8.368.358.348.348.339.000
8.418.408.398.388.379.500
8.478.468.448.438.4210.000
8.528.518.518.508.4910.500
8.578.568.558.548.5311.000
8.798.708.648.608.5811.500
9.079.059.028.978.8812.000
9.159.149.139.119.0912.500
9.189.179.179.169.1513.000
9.209.209.199.199.1813.500
9.229.229.219.219.2114.000
9.249.239.239.239.2314.500
9.259.259.259.249.2415.000
9.279.269.269.269.2615.500
9.289.279.279.279.2716.000
9.299.299.289.289.2816.500
9.309.309.299.299.2917.000
9.319.319.309.309.3017.500
9.329.319.319.319.3118.000
9.339.329.329.329.3218.500
9.339.339.339.339.3319.000
9.349.349.349.349.3319.500
9.359.359.359.349.3420.000
9.359.359.359.359.3520.500
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Scenario:  Base
Storm Event:  10yr1dLabel:  SITE STORAGE (OUT)

Return Event:  10 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

9.369.369.369.369.3621.000
9.379.379.379.369.3621.500
9.389.389.379.379.3722.000
9.389.389.389.389.3822.500
9.399.399.389.389.3823.000
9.399.399.399.399.3923.500

(N/A)(N/A)(N/A)(N/A)9.3924.000
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Scenario:  Base
Storm Event:  25yr3dLabel:  CATCHMENT BASIN

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

25yr3dStorm Event
years25Return Event
hours72.000Duration
in15.0Depth

hours0.250Time of Concentration 
(Composite)

acres0.553Area (User Defined)

hours0.033Computational Time 
Increment

hours60.000Time to Peak (Computed)
ft³/s3.86Flow (Peak, Computed)
hours0.100Output Increment

hours60.000Time to Flow (Peak 
Interpolated Output)

ft³/s3.86Flow (Peak Interpolated 
Output)

Drainage Area

79.000SCS CN (Composite)
acres0.553Area (User Defined)

in2.7Maximum Retention 
(Pervious)

in0.5Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in12.2Cumulative Runoff Depth 
(Pervious)

ac-ft0.563Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.562Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp
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Scenario:  Base
Storm Event:  25yr3dLabel:  SITE STORAGE (OUT)

Return Event:  25 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.008.008.008.008.000.000
8.008.008.008.008.000.500
8.008.008.008.008.001.000
8.008.008.008.008.001.500
8.008.008.008.008.002.000
8.008.008.008.008.002.500
8.008.008.008.008.003.000
8.008.008.008.008.003.500
8.008.008.008.008.004.000
8.008.008.008.008.004.500
8.008.008.008.008.005.000
8.008.008.008.008.005.500
8.008.008.008.008.006.000
8.008.008.008.008.006.500
8.008.008.008.008.007.000
8.008.008.008.008.007.500
8.008.008.008.008.008.000
8.008.008.008.008.008.500
8.018.018.018.018.009.000
8.028.018.018.018.019.500
8.038.028.028.028.0210.000
8.048.048.038.038.0310.500
8.058.058.058.048.0411.000
8.078.068.068.068.0511.500
8.098.088.088.088.0712.000
8.118.108.108.108.0912.500
8.138.138.128.128.1113.000
8.168.158.148.148.1413.500
8.188.178.178.168.1614.000
8.218.208.208.198.1914.500
8.248.238.228.228.2115.000
8.258.258.258.258.2415.500
8.268.268.268.268.2516.000
8.278.268.268.268.2616.500
8.278.278.278.278.2717.000
8.288.288.288.288.2717.500
8.298.298.298.288.2818.000
8.308.298.298.298.2918.500
8.308.308.308.308.3019.000
8.318.318.318.318.3119.500
8.328.328.328.328.3120.000
8.338.338.338.328.3220.500
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Scenario:  Base
Storm Event:  25yr3dLabel:  SITE STORAGE (OUT)

Return Event:  25 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.348.348.338.338.3321.000
8.358.358.348.348.3421.500
8.368.358.358.358.3522.000
8.378.368.368.368.3622.500
8.388.378.378.378.3723.000
8.388.388.388.388.3823.500
8.408.398.398.398.3924.000
8.418.418.418.408.4024.500
8.438.438.428.428.4225.000
8.458.448.448.438.4325.500
8.468.468.468.458.4526.000
8.488.478.478.478.4626.500
8.508.498.498.488.4827.000
8.508.508.508.508.5027.500
8.518.518.518.518.5128.000
8.528.528.518.518.5128.500
8.528.528.528.528.5229.000
8.538.538.538.538.5229.500
8.548.538.538.538.5330.000
8.548.548.548.548.5430.500
8.558.558.558.558.5431.000
8.568.568.558.558.5531.500
8.568.568.568.568.5632.000
8.578.578.578.578.5632.500
8.588.588.578.578.5733.000
8.598.588.588.588.5833.500
8.598.598.598.598.5934.000
8.608.608.608.598.5934.500
8.618.618.608.608.6035.000
8.618.618.618.618.6135.500
8.628.628.628.628.6236.000
8.638.638.638.628.6236.500
8.648.648.638.638.6337.000
8.648.648.648.648.6437.500
8.658.658.658.658.6538.000
8.668.668.668.668.6538.500
8.678.678.668.668.6639.000
8.688.678.678.678.6739.500
8.688.688.688.688.6840.000
8.698.698.698.698.6840.500
8.708.708.708.708.6941.000
8.718.718.708.708.7041.500
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Scenario:  Base
Storm Event:  25yr3dLabel:  SITE STORAGE (OUT)

Return Event:  25 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.728.718.718.718.7142.000
8.728.728.728.728.7242.500
8.738.738.738.738.7343.000
8.748.748.748.748.7343.500
8.758.758.758.748.7444.000
8.768.768.758.758.7544.500
8.778.768.768.768.7645.000
8.778.778.778.778.7745.500
8.788.788.788.788.7846.000
8.798.798.798.798.7846.500
8.808.808.808.798.7947.000
8.818.818.818.808.8047.500
8.828.828.818.818.8148.000
8.838.838.828.828.8248.500
8.848.848.838.838.8349.000
8.858.858.848.848.8449.500
8.868.868.858.858.8550.000
8.878.878.868.868.8650.500
8.888.888.888.878.8751.000
8.898.898.898.898.8851.500
8.918.918.908.908.9052.000
8.938.928.928.928.9152.500
8.948.948.948.938.9353.000
8.978.968.968.958.9553.500
8.998.988.988.988.9754.000
9.019.019.009.008.9954.500
9.029.029.029.019.0155.000
9.049.039.039.039.0355.500
9.069.059.059.049.0456.000
9.079.079.079.069.0656.500
9.099.099.099.089.0857.000
9.129.119.119.109.1057.500
9.149.149.139.139.1258.000
9.189.179.169.159.1558.500
9.229.219.209.199.1859.000
9.429.359.299.259.2359.500
9.859.809.729.609.5060.000

10.0210.009.979.949.9060.500
10.1110.1010.0810.0610.0461.000
10.1810.1710.1610.1410.1361.500
10.2410.2310.2210.2110.1962.000
10.2810.2710.2610.2610.2562.500
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Scenario:  Base
Storm Event:  25yr3dLabel:  SITE STORAGE (OUT)

Return Event:  25 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

10.3210.3110.3110.3010.2963.000
10.3610.3510.3510.3410.3363.500
10.3910.3910.3810.3810.3764.000
10.4210.4210.4110.4010.4064.500
10.4510.4410.4310.4310.4365.000
10.4710.4610.4610.4510.4565.500
10.4910.4910.4810.4810.4766.000
10.5210.5110.5110.5010.5066.500
10.5410.5410.5310.5310.5267.000
10.5710.5610.5610.5510.5567.500
10.5910.5810.5810.5810.5768.000
10.6010.6010.6010.5910.5968.500
10.6210.6210.6110.6110.6169.000
10.6410.6310.6310.6310.6269.500
10.6510.6510.6510.6410.6470.000
10.6710.6710.6610.6610.6670.500
10.6910.6810.6810.6810.6771.000
10.7010.7010.7010.6910.6971.500
(N/A)(N/A)(N/A)(N/A)10.7172.000
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Scenario:  Base
Storm Event:  100yr3dLabel:  CATCHMENT BASIN

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100yr3dStorm Event
years100Return Event
hours72.000Duration
in18.0Depth

hours0.250Time of Concentration 
(Composite)

acres0.553Area (User Defined)

hours0.033Computational Time 
Increment

hours60.000Time to Peak (Computed)
ft³/s4.70Flow (Peak, Computed)
hours0.100Output Increment

hours60.000Time to Flow (Peak 
Interpolated Output)

ft³/s4.70Flow (Peak Interpolated 
Output)

Drainage Area

79.000SCS CN (Composite)
acres0.553Area (User Defined)

in2.7Maximum Retention 
(Pervious)

in0.5Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in15.2Cumulative Runoff Depth 
(Pervious)

ac-ft0.698Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.697Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp
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Scenario:  Base
Storm Event:  100yr3dLabel:  SITE STORAGE (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.008.008.008.008.000.000
8.008.008.008.008.000.500
8.008.008.008.008.001.000
8.008.008.008.008.001.500
8.008.008.008.008.002.000
8.008.008.008.008.002.500
8.008.008.008.008.003.000
8.008.008.008.008.003.500
8.008.008.008.008.004.000
8.008.008.008.008.004.500
8.008.008.008.008.005.000
8.008.008.008.008.005.500
8.008.008.008.008.006.000
8.008.008.008.008.006.500
8.008.008.008.008.007.000
8.018.018.018.018.007.500
8.028.028.028.018.018.000
8.038.038.038.028.028.500
8.058.048.048.048.039.000
8.078.068.068.068.059.500
8.098.088.088.088.0710.000
8.118.118.108.108.0910.500
8.148.138.138.128.1211.000
8.178.168.168.158.1411.500
8.218.208.198.188.1712.000
8.248.238.238.228.2112.500
8.268.258.258.258.2513.000
8.268.268.268.268.2613.500
8.278.278.278.278.2614.000
8.288.288.288.278.2714.500
8.298.298.288.288.2815.000
8.308.308.298.298.2915.500
8.318.318.308.308.3016.000
8.328.328.318.318.3116.500
8.338.338.328.328.3217.000
8.348.348.338.338.3317.500
8.358.358.358.348.3418.000
8.368.368.368.368.3518.500
8.378.378.378.378.3619.000
8.388.388.388.388.3819.500
8.408.398.398.398.3920.000
8.418.418.408.408.4020.500
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Scenario:  Base
Storm Event:  100yr3dLabel:  SITE STORAGE (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.428.428.428.418.4121.000
8.438.438.438.438.4221.500
8.458.448.448.448.4422.000
8.468.468.468.458.4522.500
8.478.478.478.478.4623.000
8.498.498.488.488.4823.500
8.508.508.508.498.4924.000
8.518.518.518.508.5024.500
8.528.528.518.518.5125.000
8.538.528.528.528.5225.500
8.538.538.538.538.5326.000
8.548.548.548.548.5326.500
8.558.558.558.548.5427.000
8.568.558.558.558.5527.500
8.578.568.568.568.5628.000
8.578.578.578.578.5728.500
8.588.588.588.588.5729.000
8.598.598.598.598.5829.500
8.608.608.608.598.5930.000
8.618.618.618.608.6030.500
8.628.628.618.618.6131.000
8.638.638.628.628.6231.500
8.648.638.638.638.6332.000
8.658.648.648.648.6432.500
8.658.658.658.658.6533.000
8.668.668.668.668.6633.500
8.678.678.678.678.6734.000
8.688.688.688.688.6834.500
8.698.698.698.698.6835.000
8.708.708.708.708.6935.500
8.718.718.718.708.7036.000
8.728.728.728.728.7136.500
8.738.738.738.728.7237.000
8.748.748.748.748.7337.500
8.758.758.758.748.7438.000
8.768.768.768.768.7538.500
8.778.778.778.778.7639.000
8.788.788.788.788.7739.500
8.798.798.798.798.7840.000
8.808.808.808.808.7940.500
8.818.818.818.818.8041.000
8.828.828.828.828.8141.500
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Scenario:  Base
Storm Event:  100yr3dLabel:  SITE STORAGE (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.838.838.838.838.8342.000
8.848.848.848.848.8342.500
8.858.858.858.858.8543.000
8.868.868.868.868.8643.500
8.888.878.878.878.8744.000
8.898.888.888.888.8844.500
8.908.898.898.898.8945.000
8.918.908.908.908.9045.500
8.928.918.918.918.9146.000
8.938.938.928.928.9246.500
8.948.948.938.938.9347.000
8.958.958.958.948.9447.500
8.968.968.968.958.9548.000
8.978.978.978.978.9648.500
8.998.988.988.988.9849.000
9.009.008.998.998.9949.500
9.019.009.009.009.0050.000
9.019.019.019.019.0150.500
9.029.029.029.029.0251.000
9.039.039.039.029.0251.500
9.049.049.049.039.0352.000
9.059.059.059.049.0452.500
9.069.069.069.069.0553.000
9.089.079.079.079.0753.500
9.099.099.099.089.0854.000
9.119.119.109.109.1054.500
9.139.129.129.129.1155.000
9.159.149.149.149.1355.500
9.179.169.169.169.1556.000
9.199.199.189.189.1756.500
9.229.219.219.209.2057.000
9.259.249.239.239.2257.500
9.289.279.269.269.2558.000
9.329.319.309.299.2858.500
9.379.369.359.339.3259.000
9.699.539.459.419.3959.500

10.4210.3510.2610.109.9060.000
10.6210.5910.5610.5210.4760.500
10.7310.7110.6910.6710.6461.000
10.8110.8010.7810.7610.7561.500
10.8810.8710.8610.8410.8362.000
10.9310.9210.9110.9010.8962.500
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Scenario:  Base
Storm Event:  100yr3dLabel:  SITE STORAGE (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

10.9810.9710.9610.9510.9463.000
11.0311.0211.0111.0010.9963.500
11.0711.0611.0611.0511.0464.000
11.1011.1011.0911.0811.0864.500
11.1311.1311.1211.1111.1165.000
11.1611.1611.1511.1411.1465.500
11.1911.1811.1811.1711.1766.000
11.2211.2111.2111.2011.2066.500
11.2511.2411.2411.2311.2367.000
11.2811.2711.2711.2611.2667.500
11.3011.3011.3011.2911.2968.000
11.3211.3211.3211.3111.3168.500
11.3411.3411.3411.3311.3369.000
11.3611.3611.3611.3511.3569.500
11.3811.3811.3711.3711.3770.000
11.4011.4011.3911.3911.3970.500
11.4211.4211.4111.4111.4171.000
11.4411.4411.4311.4311.4371.500
(N/A)(N/A)(N/A)(N/A)11.4572.000
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Post-Development 

  



MDM South Florida
3251 SW 13th Dr., Suite D
Deerfield Beach, FL 33442
Tel: 954 427-3076

SURFACE WATER MANAGEMENT CALCULATION, POST-DEVELOPMENT CONDITION

1) BREAKDOWN BY PROPOSED LAND USE

Building: 2484 sf 0.0570 ac 10.35%
Impervious pavement: 11358 sf 0.2607 ac 47.32%
Pervious pavement: 2146 sf 0.0493 ac 8.94%
Grassed open space: 7872 sf 0.1807 ac 32.79%
Grassed overhang: 144 sf 0.0033 ac 0.60%
Pervious: 10162 sf 0.2333 ac 42.33%
Impervious: 13842 sf 0.3178 ac 57.67%
Total Site: 24004 sf 0.5511 ac 100.00%

2) FLOOD AND RAINFALL CRITERIA

3 year, 1 day storm........................................................................................................... 6.30 inches
5 year, 1 day storm........................................................................................................... 7.70 inches
10 year, 1 day storm......................................................................................................... 8.80 inches
25 year, 3 day storm......................................................................................................... 15.00 inches
100 year, 3 day storm....................................................................................................... 18.00 inches

Water control elevation…………………………………………………….…………………… 2.50 ft.navd.88
Minimum roadway crown ……………...……………………………………………………… 8.00 ft.navd.88
Finished floor elevation…………………………………………...………………………….... 9.50 ft.navd.88
Rainfall distribution ……………………………………………...……………………..……… II FL
Hydrograph shape (peak rate) factor …………………...………………………...…………… 256

3) COMPUTE SOIL MOISTURE STORAGE

Average pervious elevation …………………………………………………………………… 8.25 ft.navd.88
Depth to the water table ……………………………………………………………………..... 5.75 ft.
Assuming compaction with 25% voids reduction, available ground storage is………….. 8.18 inches
Ground Storage available under pervious areas of the site: …………....................……… 0.16 cu.ft.
Converting to equivalent site wide moisture storage,S: ……………….....................……… 3.46 inches
SCS Curve Number CN = 1000 / ( S+10 ) …………………………………………………… 74

MDM Services, Inc.



4) WATER QUALITY REQUIREMENTS

i) Based on the first 1 inch of runoff over the entire site
Total site area, [A]............................................................................................................ 0.5511 ac.
Required detention, [D=A/12]........................................................................................... 0.0459 ac.ft.

ii) Based on 2.5 inches times percent impervious
Site area (excluding lake & building), Alb......................................................................... 0.4940 ac
Impervious area (excluding lake & building), Ilb............................................................... 0.2607 ac
Percent impervious........................................................................................................... 52.78 %
To be treated, [T]………………………………………………….…………………….……… 1.32 in
Required detention, [D=T*A/12]……………………………………...………………………… 0.0606 ac.ft.
Use bigger number

iii) Additional 0.5 inches of runoff over the entire site:
Site area (excluding lake), [A] ………………………………………………………………… 0.5511 ac
Required detention, [D=A/2/12] …………………………………………………................... 0.0230 ac.ft.
Total: ……………………………………………………………………………………………… 0.0836 ac.ft.

5) FRENCH DRAIN EXFILTRATED VOLUME CALCULATION (FOR WATER QUALITY)

Water Control elevation………………………………………………………………………… 2.50 ft.navd.88
Finish Grade ……………………………………...…………................................................ 8.00 ft.navd.88
Hydraulic conductivity, K.................................................................................................. 8.30E-05 cfs/sf-fh
Top of trench elevation................................................................…………………………… 6.00 ft.navd.88
Bottom of trench elevation................................................................................................ 0.00 ft.navd.88
Trench width, W................................................................................................................ 6.00 ft
Pipe diameter................................................................................................................... 2.00 ft
Pipe invert elevation......................................................................................................... 3.50 ft.navd.88
Depth from surface to water table, H2.............................................................................. 5.50 ft
Non saturated trench depth, Du....................................................................................... 3.50 ft
Saturated trench depth, Ds............................................................................................... 3.00 ft
Check for conservative formula, W>2x(Du+Ds), Ds>Du false

Trench length provided On-Site, L =………………………………………………………...… 95 ft
Volume stored in Exfiltration Trench, V=…………………………………………………….. 0.0837 ac.ft.

2 4
2 2 2[ ( 2 2 ) (1.39 10 ) ]u u s uV L K H W H D D H D WD      



6) FRENCH DRAIN EXFILTRATED VOLUME CALCULATION (FOR WATER QUANTITY)

Water Control elevation………………………………………………………………………… 2.50 ft.navd.88
Finish Grade ……………………………………...…………................................................ 8.00 ft.navd.88
Hydraulic conductivity, K.................................................................................................. 8.30E-05 cfs/sf-fh
Top of trench elevation................................................................…………………………… 6.00 ft.navd.88
Bottom of trench elevation................................................................................................ 0.00 ft.navd.88
Trench width, W................................................................................................................ 6.00 ft
Pipe diameter................................................................................................................... 2.00 ft
Pipe invert elevation......................................................................................................... 4.00 ft.navd.88
Depth from surface to water table, H2.............................................................................. 5.50 ft
Non saturated trench depth, Du....................................................................................... 3.50 ft
Saturated trench depth, Ds............................................................................................... 3.00 ft
Check for conservative formula, W>2x(Du+Ds), Ds>Du false

Trench length provided On-Site, L =………………………………………………………...… 305 ft
Volume stored in Exfiltration Trench, V=…………………………………………………….. 0.1344 ac.ft.

7) STAGE-STORAGE CALCULATION

Linear storage in pervious areas
Total area, At: ……………………………………………………………………………..…… 0.2333 ac
Bottom Elev, Eb ………………………………..………………………………………………… 7.00 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 9.50 ft.navd.88
Volume …………………………………………………………………………………………… 0.2916 ac.ft.

Vertical storage in pervious areas
Total area, At: ……………………………………………………………………………..…… 0.2333 ac
Bottom Elev, Eb ………………………………..………………………………………………… 9.50 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 10.50 ft.navd.88
Volume …………………………………………………………………………………………… 0.2333 ac.ft.

Linear storage in impervious areas
Total area, At: …………………………………………………………………………………… 0.2607 ac
Bottom Elev, Eb …………………………………………….…………………………………… 8.00 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 9.50 ft.ngvd.
Volume ………………………………………………………………………………...………… 0.1956 ac.ft.

Vertical storage in impervious areas
Total area, At: …………………………………………………………………………………… 0.2607 ac
Bottom Elev, Eb …………………………………………….…………………………………… 9.50 ft.navd.88
Top Elev, Et ……………………………………………………………………………………… 10.50 ft.navd.88
Volume ………………………………………………………………………………...………… 0.2607 ac.ft.

2 4
2 2 2[ ( 2 2 ) (1.39 10 ) ]
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8) STAGE-STORAGE TABLE

French French Green Green Pav't Pav't
Stage Drain 1 Drain 2 Linear Vertical Linear Vertical Storage

ft. ac.ft. ac.ft. 0.23 0.23 0.26 0.26 ac.ft.
7.00 9.50 8.00 9.50
9.50 10.50 9.50 10.50

2.50 0.0000 0.0000 0.0000
3.00 0.0213 0.0342 0.0555
3.50 0.0275 0.0442 0.0717
4.00 0.0338 0.0542 0.0880
4.50 0.0400 0.0642 0.1042
5.00 0.0463 0.0743 0.1206
5.50 0.0525 0.0843 0.1368
6.00 0.0588 0.0943 0.1531
6.50 0.0650 0.1043 0.1693
7.00 0.0712 0.1144 0.0000 0.1856
7.50 0.0775 0.1244 0.0117 0.2135
8.00 0.0837 0.1344 0.0467 0.0000 0.2648
8.50 0.0837 0.1344 0.1050 0.0217 0.3448
9.00 0.0837 0.1344 0.1866 0.0869 0.4916
9.50 0.0837 0.1344 0.2916 0.0000 0.1956 0.0000 0.7053
10.00 0.0837 0.1344 0.2916 0.1166 0.1956 0.1304 0.8219
10.50 0.0837 0.1344 0.2916 0.2333 0.1956 0.2607 0.9386



Storm Event:  3yr1dLabel:  CATCHMENT BASIN
Return Event:  3 yearsSubsection:  Unit Hydrograph Summary

3yr1dStorm Event

years3Return Event

hours72.000Duration

in6.3Depth

hours0.250Time of Concentration 
(Composite)

acres0.551Area (User Defined)

hours0.033Computational Time 
Increment

hours12.033Time to Peak (Computed)

ft³/s1.34Flow (Peak, Computed)

hours0.100Output Increment

hours12.000Time to Flow (Peak 
Interpolated Output)

ft³/s1.32Flow (Peak Interpolated 
Output)

Drainage Area

74.000SCS CN (Composite)

acres0.551Area (User Defined)

in3.5Maximum Retention 
(Pervious)

in0.7Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in3.4Cumulative Runoff Depth 
(Pervious)

ac-ft0.158Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.158Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp

hours0.167Unit peak time, Tp
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Storm Event:  3yr1dLabel:  SITE STORAGE (OUT)
Return Event:  3 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

2.502.502.502.502.500.000
2.502.502.502.502.500.500
2.502.502.502.502.501.000
2.502.502.502.502.501.500
2.502.502.502.502.502.000
2.502.502.502.502.502.500
2.502.502.502.502.503.000
2.502.502.502.502.503.500
2.502.502.502.502.504.000
2.502.502.502.502.504.500
2.502.502.502.502.505.000
2.502.502.502.502.505.500
2.502.502.502.502.506.000
2.502.502.502.502.506.500
2.502.502.502.502.507.000
2.502.502.502.502.507.500
2.502.502.502.502.508.000
2.512.512.512.512.508.500
2.512.512.512.512.519.000
2.522.522.522.522.529.500
2.542.542.532.532.5310.000
2.562.562.552.552.5410.500
2.602.592.582.572.5711.000
2.812.732.662.632.6111.500
3.653.483.273.002.9012.000
4.214.154.073.953.8112.500
4.454.414.374.324.2713.000
4.634.604.574.534.5013.500
4.784.754.734.704.6714.000
4.914.894.864.844.8114.500
5.025.004.984.954.9315.000
5.125.105.095.065.0415.500
5.225.205.185.165.1416.000
5.305.295.275.255.2316.500
5.385.375.355.335.3217.000
5.465.445.435.425.4017.500
5.535.515.505.495.4718.000
5.605.585.575.565.5418.500
5.665.655.635.625.6119.000
5.725.715.705.695.6719.500
5.785.775.765.755.7320.000
5.835.825.815.805.7920.500
5.885.875.865.855.8421.000
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Storm Event:  3yr1dLabel:  SITE STORAGE (OUT)
Return Event:  3 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

5.955.935.925.915.8921.500
6.005.995.995.975.9622.000
6.046.036.026.016.0122.500
6.086.076.076.066.0523.000
6.136.126.116.106.0923.500
6.156.156.156.146.1324.000
6.156.156.156.156.1524.500
6.156.156.156.156.1525.000
6.156.156.156.156.1525.500
6.156.156.156.156.1526.000
6.156.156.156.156.1526.500
6.156.156.156.156.1527.000
6.156.156.156.156.1527.500
6.156.156.156.156.1528.000
6.156.156.156.156.1528.500
6.156.156.156.156.1529.000
6.156.156.156.156.1529.500
6.156.156.156.156.1530.000
6.156.156.156.156.1530.500
6.156.156.156.156.1531.000
6.156.156.156.156.1531.500
6.156.156.156.156.1532.000
6.156.156.156.156.1532.500
6.156.156.156.156.1533.000
6.156.156.156.156.1533.500
6.156.156.156.156.1534.000
6.156.156.156.156.1534.500
6.156.156.156.156.1535.000
6.156.156.156.156.1535.500
6.156.156.156.156.1536.000
6.156.156.156.156.1536.500
6.156.156.156.156.1537.000
6.156.156.156.156.1537.500
6.156.156.156.156.1538.000
6.156.156.156.156.1538.500
6.156.156.156.156.1539.000
6.156.156.156.156.1539.500
6.156.156.156.156.1540.000
6.156.156.156.156.1540.500
6.156.156.156.156.1541.000
6.156.156.156.156.1541.500
6.156.156.156.156.1542.000
6.156.156.156.156.1542.500
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Storm Event:  3yr1dLabel:  SITE STORAGE (OUT)
Return Event:  3 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

6.156.156.156.156.1543.000
6.156.156.156.156.1543.500
6.156.156.156.156.1544.000
6.156.156.156.156.1544.500
6.156.156.156.156.1545.000
6.156.156.156.156.1545.500
6.156.156.156.156.1546.000
6.156.156.156.156.1546.500
6.156.156.156.156.1547.000
6.156.156.156.156.1547.500
6.156.156.156.156.1548.000
6.156.156.156.156.1548.500
6.156.156.156.156.1549.000
6.156.156.156.156.1549.500
6.156.156.156.156.1550.000
6.156.156.156.156.1550.500
6.156.156.156.156.1551.000
6.156.156.156.156.1551.500
6.156.156.156.156.1552.000
6.156.156.156.156.1552.500
6.156.156.156.156.1553.000
6.156.156.156.156.1553.500
6.156.156.156.156.1554.000
6.156.156.156.156.1554.500
6.156.156.156.156.1555.000
6.156.156.156.156.1555.500
6.156.156.156.156.1556.000
6.156.156.156.156.1556.500
6.156.156.156.156.1557.000
6.156.156.156.156.1557.500
6.156.156.156.156.1558.000
6.156.156.156.156.1558.500
6.156.156.156.156.1559.000
6.156.156.156.156.1559.500
6.156.156.156.156.1560.000
6.156.156.156.156.1560.500
6.156.156.156.156.1561.000
6.156.156.156.156.1561.500
6.156.156.156.156.1562.000
6.156.156.156.156.1562.500
6.156.156.156.156.1563.000
6.156.156.156.156.1563.500
6.156.156.156.156.1564.000
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Storm Event:  3yr1dLabel:  SITE STORAGE (OUT)
Return Event:  3 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

6.156.156.156.156.1564.500
6.156.156.156.156.1565.000
6.156.156.156.156.1565.500
6.156.156.156.156.1566.000
6.156.156.156.156.1566.500
6.156.156.156.156.1567.000
6.156.156.156.156.1567.500
6.156.156.156.156.1568.000
6.156.156.156.156.1568.500
6.156.156.156.156.1569.000
6.156.156.156.156.1569.500
6.156.156.156.156.1570.000
6.156.156.156.156.1570.500
6.156.156.156.156.1571.000
6.156.156.156.156.1571.500

(N/A)(N/A)(N/A)(N/A)6.1572.000
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Label:  CATCHMENT BASIN
Subsection:  Unit Hydrograph Summary

5yr1dStorm Event

years5Return Event

hours72.000Duration

in7.7Depth

hours0.250Time of Concentration 
(Composite)

acres0.551Area (User Defined)

hours0.033Computational Time 
Increment

hours12.033Time to Peak (Computed)

ft³/s1.81Flow (Peak, Computed)

hours0.100Output Increment

hours12.000Time to Flow (Peak 
Interpolated Output)

ft³/s1.79Flow (Peak Interpolated 
Output)

Drainage Area

74.000SCS CN (Composite)

acres0.551Area (User Defined)

in3.5Maximum Retention 
(Pervious)

in0.7Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.7Cumulative Runoff Depth 
(Pervious)

ac-ft0.214Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.214Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp

hours0.167Unit peak time, Tp
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

2.502.502.502.502.500.000
2.502.502.502.502.500.500
2.502.502.502.502.501.000
2.502.502.502.502.501.500
2.502.502.502.502.502.000
2.502.502.502.502.502.500
2.502.502.502.502.503.000
2.502.502.502.502.503.500
2.502.502.502.502.504.000
2.502.502.502.502.504.500
2.502.502.502.502.505.000
2.502.502.502.502.505.500
2.502.502.502.502.506.000
2.502.502.502.502.506.500
2.502.502.502.502.507.000
2.512.512.512.512.507.500
2.512.512.512.512.518.000
2.522.522.522.522.528.500
2.542.532.532.532.539.000
2.562.552.552.542.549.500
2.582.572.572.562.5610.000
2.622.612.602.592.5910.500
2.672.662.642.632.6211.000
2.972.852.772.712.6911.500
4.644.424.143.773.3312.000
5.385.295.195.044.8512.500
5.695.645.585.525.4513.000
5.925.885.845.795.7413.500
6.126.086.046.005.9614.000
6.286.256.226.196.1514.500
6.436.406.376.346.3115.000
6.566.546.516.486.4615.500
6.686.666.636.616.5916.000
6.796.776.756.726.7016.500
6.896.876.856.836.8117.000
6.996.976.956.936.9117.500
7.047.037.027.017.0018.000
7.107.097.087.077.0618.500
7.147.137.127.117.1019.000
7.197.187.177.167.1519.500
7.237.227.227.217.2020.000
7.277.267.267.257.2420.500
7.317.307.297.297.2821.000
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

7.367.357.347.337.3221.500
7.407.397.397.387.3722.000
7.437.427.417.417.4022.500
7.467.457.457.447.4323.000
7.497.497.487.477.4723.500
7.507.507.507.507.5024.000
7.507.507.507.507.5024.500
7.507.507.507.507.5025.000
7.507.507.507.507.5025.500
7.507.507.507.507.5026.000
7.507.507.507.507.5026.500
7.507.507.507.507.5027.000
7.507.507.507.507.5027.500
7.507.507.507.507.5028.000
7.507.507.507.507.5028.500
7.507.507.507.507.5029.000
7.507.507.507.507.5029.500
7.507.507.507.507.5030.000
7.507.507.507.507.5030.500
7.507.507.507.507.5031.000
7.507.507.507.507.5031.500
7.507.507.507.507.5032.000
7.507.507.507.507.5032.500
7.507.507.507.507.5033.000
7.507.507.507.507.5033.500
7.507.507.507.507.5034.000
7.507.507.507.507.5034.500
7.507.507.507.507.5035.000
7.507.507.507.507.5035.500
7.507.507.507.507.5036.000
7.507.507.507.507.5036.500
7.507.507.507.507.5037.000
7.507.507.507.507.5037.500
7.507.507.507.507.5038.000
7.507.507.507.507.5038.500
7.507.507.507.507.5039.000
7.507.507.507.507.5039.500
7.507.507.507.507.5040.000
7.507.507.507.507.5040.500
7.507.507.507.507.5041.000
7.507.507.507.507.5041.500
7.507.507.507.507.5042.000
7.507.507.507.507.5042.500
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

7.507.507.507.507.5043.000
7.507.507.507.507.5043.500
7.507.507.507.507.5044.000
7.507.507.507.507.5044.500
7.507.507.507.507.5045.000
7.507.507.507.507.5045.500
7.507.507.507.507.5046.000
7.507.507.507.507.5046.500
7.507.507.507.507.5047.000
7.507.507.507.507.5047.500
7.507.507.507.507.5048.000
7.507.507.507.507.5048.500
7.507.507.507.507.5049.000
7.507.507.507.507.5049.500
7.507.507.507.507.5050.000
7.507.507.507.507.5050.500
7.507.507.507.507.5051.000
7.507.507.507.507.5051.500
7.507.507.507.507.5052.000
7.507.507.507.507.5052.500
7.507.507.507.507.5053.000
7.507.507.507.507.5053.500
7.507.507.507.507.5054.000
7.507.507.507.507.5054.500
7.507.507.507.507.5055.000
7.507.507.507.507.5055.500
7.507.507.507.507.5056.000
7.507.507.507.507.5056.500
7.507.507.507.507.5057.000
7.507.507.507.507.5057.500
7.507.507.507.507.5058.000
7.507.507.507.507.5058.500
7.507.507.507.507.5059.000
7.507.507.507.507.5059.500
7.507.507.507.507.5060.000
7.507.507.507.507.5060.500
7.507.507.507.507.5061.000
7.507.507.507.507.5061.500
7.507.507.507.507.5062.000
7.507.507.507.507.5062.500
7.507.507.507.507.5063.000
7.507.507.507.507.5063.500
7.507.507.507.507.5064.000
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[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

7.507.507.507.507.5064.500
7.507.507.507.507.5065.000
7.507.507.507.507.5065.500
7.507.507.507.507.5066.000
7.507.507.507.507.5066.500
7.507.507.507.507.5067.000
7.507.507.507.507.5067.500
7.507.507.507.507.5068.000
7.507.507.507.507.5068.500
7.507.507.507.507.5069.000
7.507.507.507.507.5069.500
7.507.507.507.507.5070.000
7.507.507.507.507.5070.500
7.507.507.507.507.5071.000
7.507.507.507.507.5071.500

(N/A)(N/A)(N/A)(N/A)7.5072.000
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
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Label:  CATCHMENT BASIN
Subsection:  Unit Hydrograph Summary

10yr1dStorm Event

years10Return Event

hours72.000Duration

in8.8Depth

hours0.250Time of Concentration 
(Composite)

acres0.551Area (User Defined)

hours0.033Computational Time 
Increment

hours12.033Time to Peak (Computed)

ft³/s2.19Flow (Peak, Computed)

hours0.100Output Increment

hours12.000Time to Flow (Peak 
Interpolated Output)

ft³/s2.17Flow (Peak Interpolated 
Output)

Drainage Area

74.000SCS CN (Composite)

acres0.551Area (User Defined)

in3.5Maximum Retention 
(Pervious)

in0.7Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.6Cumulative Runoff Depth 
(Pervious)

ac-ft0.259Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.259Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp

hours0.167Unit peak time, Tp
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

2.502.502.502.502.500.000
2.502.502.502.502.500.500
2.502.502.502.502.501.000
2.502.502.502.502.501.500
2.502.502.502.502.502.000
2.502.502.502.502.502.500
2.502.502.502.502.503.000
2.502.502.502.502.503.500
2.502.502.502.502.504.000
2.502.502.502.502.504.500
2.502.502.502.502.505.000
2.502.502.502.502.505.500
2.502.502.502.502.506.000
2.502.502.502.502.506.500
2.512.512.512.512.517.000
2.522.522.512.512.517.500
2.532.532.522.522.528.000
2.542.542.542.532.538.500
2.562.562.552.552.559.000
2.592.582.572.572.579.500
2.622.612.602.602.5910.000
2.672.652.642.632.6310.500
2.742.722.702.692.6811.000
3.362.972.862.792.7611.500
5.465.194.874.423.8912.000
6.346.246.115.945.7112.500
6.716.656.586.516.4213.000
6.986.936.886.836.7713.500
7.127.107.077.057.0214.000
7.247.217.197.177.1514.500
7.337.327.307.287.2615.000
7.437.417.397.377.3515.500
7.507.497.487.467.4416.000
7.547.547.537.527.5116.500
7.587.587.577.567.5517.000
7.627.617.617.607.5917.500
7.657.657.647.637.6318.000
7.687.687.677.677.6618.500
7.717.717.707.707.6919.000
7.747.747.737.737.7219.500
7.777.777.767.767.7520.000
7.807.797.797.787.7820.500
7.827.827.817.817.8021.000
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterPOST3.ppc



Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

7.857.847.847.837.8321.500
7.887.877.877.867.8622.000
7.897.897.897.887.8822.500
7.927.917.917.907.9023.000
7.947.937.937.927.9223.500
7.957.957.957.947.9424.000
7.957.957.957.957.9524.500
7.957.957.957.957.9525.000
7.957.957.957.957.9525.500
7.957.957.957.957.9526.000
7.957.957.957.957.9526.500
7.957.957.957.957.9527.000
7.957.957.957.957.9527.500
7.957.957.957.957.9528.000
7.957.957.957.957.9528.500
7.957.957.957.957.9529.000
7.957.957.957.957.9529.500
7.957.957.957.957.9530.000
7.957.957.957.957.9530.500
7.957.957.957.957.9531.000
7.957.957.957.957.9531.500
7.957.957.957.957.9532.000
7.957.957.957.957.9532.500
7.957.957.957.957.9533.000
7.957.957.957.957.9533.500
7.957.957.957.957.9534.000
7.957.957.957.957.9534.500
7.957.957.957.957.9535.000
7.957.957.957.957.9535.500
7.957.957.957.957.9536.000
7.957.957.957.957.9536.500
7.957.957.957.957.9537.000
7.957.957.957.957.9537.500
7.957.957.957.957.9538.000
7.957.957.957.957.9538.500
7.957.957.957.957.9539.000
7.957.957.957.957.9539.500
7.957.957.957.957.9540.000
7.957.957.957.957.9540.500
7.957.957.957.957.9541.000
7.957.957.957.957.9541.500
7.957.957.957.957.9542.000
7.957.957.957.957.9542.500
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Bentley PondPack V8i
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Bentley Systems, Inc.  Haestad Methods Solution 
CenterPOST3.ppc



Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

7.957.957.957.957.9543.000
7.957.957.957.957.9543.500
7.957.957.957.957.9544.000
7.957.957.957.957.9544.500
7.957.957.957.957.9545.000
7.957.957.957.957.9545.500
7.957.957.957.957.9546.000
7.957.957.957.957.9546.500
7.957.957.957.957.9547.000
7.957.957.957.957.9547.500
7.957.957.957.957.9548.000
7.957.957.957.957.9548.500
7.957.957.957.957.9549.000
7.957.957.957.957.9549.500
7.957.957.957.957.9550.000
7.957.957.957.957.9550.500
7.957.957.957.957.9551.000
7.957.957.957.957.9551.500
7.957.957.957.957.9552.000
7.957.957.957.957.9552.500
7.957.957.957.957.9553.000
7.957.957.957.957.9553.500
7.957.957.957.957.9554.000
7.957.957.957.957.9554.500
7.957.957.957.957.9555.000
7.957.957.957.957.9555.500
7.957.957.957.957.9556.000
7.957.957.957.957.9556.500
7.957.957.957.957.9557.000
7.957.957.957.957.9557.500
7.957.957.957.957.9558.000
7.957.957.957.957.9558.500
7.957.957.957.957.9559.000
7.957.957.957.957.9559.500
7.957.957.957.957.9560.000
7.957.957.957.957.9560.500
7.957.957.957.957.9561.000
7.957.957.957.957.9561.500
7.957.957.957.957.9562.000
7.957.957.957.957.9562.500
7.957.957.957.957.9563.000
7.957.957.957.957.9563.500
7.957.957.957.957.9564.000
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

7.957.957.957.957.9564.500
7.957.957.957.957.9565.000
7.957.957.957.957.9565.500
7.957.957.957.957.9566.000
7.957.957.957.957.9566.500
7.957.957.957.957.9567.000
7.957.957.957.957.9567.500
7.957.957.957.957.9568.000
7.957.957.957.957.9568.500
7.957.957.957.957.9569.000
7.957.957.957.957.9569.500
7.957.957.957.957.9570.000
7.957.957.957.957.9570.500
7.957.957.957.957.9571.000
7.957.957.957.957.9571.500

(N/A)(N/A)(N/A)(N/A)7.9572.000
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterPOST3.ppc



Label:  CATCHMENT BASIN
Subsection:  Unit Hydrograph Summary

25yr3dStorm Event

years25Return Event

hours72.000Duration

in15.0Depth

hours0.250Time of Concentration 
(Composite)

acres0.551Area (User Defined)

hours0.033Computational Time 
Increment

hours60.000Time to Peak (Computed)

ft³/s3.74Flow (Peak, Computed)

hours0.100Output Increment

hours60.000Time to Flow (Peak 
Interpolated Output)

ft³/s3.74Flow (Peak Interpolated 
Output)

Drainage Area

74.000SCS CN (Composite)

acres0.551Area (User Defined)

in3.5Maximum Retention 
(Pervious)

in0.7Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in11.5Cumulative Runoff Depth 
(Pervious)

ac-ft0.527Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.526Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp

hours0.167Unit peak time, Tp
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Bentley PondPack V8i
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

2.502.502.502.502.500.000
2.502.502.502.502.500.500
2.502.502.502.502.501.000
2.502.502.502.502.501.500
2.502.502.502.502.502.000
2.502.502.502.502.502.500
2.502.502.502.502.503.000
2.502.502.502.502.503.500
2.502.502.502.502.504.000
2.502.502.502.502.504.500
2.502.502.502.502.505.000
2.502.502.502.502.505.500
2.502.502.502.502.506.000
2.502.502.502.502.506.500
2.502.502.502.502.507.000
2.502.502.502.502.507.500
2.502.502.502.502.508.000
2.502.502.502.502.508.500
2.502.502.502.502.509.000
2.502.502.502.502.509.500
2.502.502.502.502.5010.000
2.502.502.502.502.5010.500
2.502.502.502.502.5011.000
2.502.502.502.502.5011.500
2.502.502.502.502.5012.000
2.502.502.502.502.5012.500
2.502.502.502.502.5013.000
2.512.502.502.502.5013.500
2.512.512.512.512.5114.000
2.512.512.512.512.5114.500
2.512.512.512.512.5115.000
2.512.512.512.512.5115.500
2.522.522.512.512.5116.000
2.522.522.522.522.5216.500
2.522.522.522.522.5217.000
2.522.522.522.522.5217.500
2.532.532.532.532.5318.000
2.532.532.532.532.5318.500
2.532.532.532.532.5319.000
2.542.542.542.542.5419.500
2.542.542.542.542.5420.000
2.552.552.552.542.5420.500
2.552.552.552.552.5521.000
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

2.552.552.552.552.5521.500
2.562.562.562.562.5622.000
2.562.562.562.562.5622.500
2.572.572.572.572.5723.000
2.572.572.572.572.5723.500
2.582.582.582.582.5724.000
2.592.592.582.582.5824.500
2.602.592.592.592.5925.000
2.602.602.602.602.6025.500
2.612.612.612.612.6126.000
2.622.622.622.622.6126.500
2.632.632.632.632.6227.000
2.642.642.642.632.6327.500
2.652.652.652.642.6428.000
2.662.662.662.652.6528.500
2.672.672.662.662.6629.000
2.682.682.682.672.6729.500
2.692.692.682.682.6830.000
2.702.702.702.692.6930.500
2.712.712.712.702.7031.000
2.722.722.722.712.7131.500
2.732.732.732.732.7232.000
2.742.742.742.742.7332.500
2.752.752.752.752.7533.000
2.772.762.762.762.7633.500
2.782.782.772.772.7734.000
2.792.792.782.782.7834.500
2.802.802.802.792.7935.000
2.812.812.812.812.8035.500
2.832.822.822.822.8236.000
2.842.842.832.832.8336.500
2.852.852.852.842.8437.000
2.862.862.862.862.8537.500
2.882.872.872.872.8738.000
2.892.892.882.882.8838.500
2.902.902.902.892.8939.000
2.922.912.912.912.9039.500
2.932.932.922.922.9240.000
2.942.942.942.932.9340.500
2.962.952.952.952.9541.000
2.972.972.962.962.9641.500
2.982.982.982.982.9742.000
3.002.992.992.992.9942.500
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Bentley PondPack V8i
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

3.043.033.023.013.0043.000
3.083.073.073.063.0543.500
3.143.133.123.113.0944.000
3.183.173.163.163.1544.500
3.233.223.213.203.1945.000
3.283.273.263.253.2445.500
3.333.323.313.303.2946.000
3.383.373.363.353.3446.500
3.433.423.413.403.3947.000
3.483.473.463.453.4447.500
3.543.533.513.503.4948.000
3.593.583.573.563.5548.500
3.653.643.633.623.6149.000
3.713.703.683.673.6649.500
3.773.763.743.733.7250.000
3.843.823.813.803.7850.500
3.913.903.883.873.8551.000
3.983.973.953.943.9251.500
4.074.054.044.024.0052.000
4.184.164.134.114.0952.500
4.294.274.244.224.2053.000
4.424.394.374.344.3153.500
4.564.534.504.474.4554.000
4.714.684.654.624.5954.500
4.884.844.814.784.7555.000
5.055.024.984.954.9155.500
5.265.225.175.135.0956.000
5.475.435.385.345.3056.500
5.725.675.625.575.5257.000
5.995.935.885.825.7757.500
6.296.236.176.116.0558.000
6.666.586.506.426.3658.500
7.117.046.946.846.7559.000
8.037.767.537.317.1959.500
8.608.578.528.408.2160.000
8.708.698.678.658.6360.500
8.768.758.748.728.7161.000
8.808.798.788.778.7661.500
8.838.838.828.818.8162.000
8.868.858.858.848.8462.500
8.888.888.878.878.8663.000
8.918.908.908.898.8963.500
8.938.928.928.928.9164.000
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

8.948.948.948.938.9364.500
8.968.968.958.958.9565.000
8.978.978.978.968.9665.500
8.998.998.988.988.9866.000
9.009.009.008.998.9966.500
9.019.019.019.019.0067.000
9.029.029.029.029.0167.500
9.039.039.039.039.0268.000
9.049.049.049.039.0368.500
9.049.049.049.049.0469.000
9.059.059.059.059.0569.500
9.069.069.069.059.0570.000
9.079.069.069.069.0670.500
9.079.079.079.079.0771.000
9.089.089.089.079.0771.500

(N/A)(N/A)(N/A)(N/A)9.0872.000
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution 
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Label:  CATCHMENT BASIN
Subsection:  Unit Hydrograph Summary

100yr3dStorm Event

years100Return Event

hours72.000Duration

in18.0Depth

hours0.250Time of Concentration 
(Composite)

acres0.551Area (User Defined)

hours0.033Computational Time 
Increment

hours60.000Time to Peak (Computed)

ft³/s4.58Flow (Peak, Computed)

hours0.100Output Increment

hours60.000Time to Flow (Peak 
Interpolated Output)

ft³/s4.58Flow (Peak Interpolated 
Output)

Drainage Area

74.000SCS CN (Composite)

acres0.551Area (User Defined)

in3.5Maximum Retention 
(Pervious)

in0.7Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in14.4Cumulative Runoff Depth 
(Pervious)

ac-ft0.660Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.659Volume

SCS Unit Hydrograph Parameters

hours0.250Time of Concentration 
(Composite)

hours0.033Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s2.50Unit peak, qp

hours0.167Unit peak time, Tp
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Bentley PondPack V8i
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

2.502.502.502.502.500.000
2.502.502.502.502.500.500
2.502.502.502.502.501.000
2.502.502.502.502.501.500
2.502.502.502.502.502.000
2.502.502.502.502.502.500
2.502.502.502.502.503.000
2.502.502.502.502.503.500
2.502.502.502.502.504.000
2.502.502.502.502.504.500
2.502.502.502.502.505.000
2.502.502.502.502.505.500
2.502.502.502.502.506.000
2.502.502.502.502.506.500
2.502.502.502.502.507.000
2.502.502.502.502.507.500
2.502.502.502.502.508.000
2.502.502.502.502.508.500
2.502.502.502.502.509.000
2.502.502.502.502.509.500
2.502.502.502.502.5010.000
2.502.502.502.502.5010.500
2.502.502.502.502.5011.000
2.512.512.512.512.5011.500
2.512.512.512.512.5112.000
2.512.512.512.512.5112.500
2.512.512.512.512.5113.000
2.522.522.522.522.5113.500
2.522.522.522.522.5214.000
2.522.522.522.522.5214.500
2.532.532.532.532.5215.000
2.532.532.532.532.5315.500
2.542.542.532.532.5316.000
2.542.542.542.542.5416.500
2.552.542.542.542.5417.000
2.552.552.552.552.5517.500
2.562.562.552.552.5518.000
2.562.562.562.562.5618.500
2.572.572.572.562.5619.000
2.572.572.572.572.5719.500
2.582.582.582.582.5720.000
2.592.582.582.582.5820.500
2.592.592.592.592.5921.000
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

2.602.602.602.602.5921.500
2.612.602.602.602.6022.000
2.612.612.612.612.6122.500
2.622.622.622.622.6123.000
2.632.632.622.622.6223.500
2.642.632.632.632.6324.000
2.652.652.642.642.6424.500
2.662.662.662.652.6525.000
2.672.672.672.662.6625.500
2.682.682.682.682.6726.000
2.702.692.692.692.6926.500
2.712.712.702.702.7027.000
2.722.722.722.712.7127.500
2.742.732.732.732.7228.000
2.752.752.742.742.7428.500
2.762.762.762.752.7529.000
2.782.772.772.772.7729.500
2.792.792.782.782.7830.000
2.812.802.802.802.7930.500
2.822.822.812.812.8131.000
2.842.832.832.832.8231.500
2.852.852.842.842.8432.000
2.862.862.862.852.8532.500
2.882.882.872.872.8733.000
2.902.892.892.892.8833.500
2.912.912.912.902.9034.000
2.932.922.922.922.9134.500
2.942.942.942.932.9335.000
2.962.962.952.952.9535.500
2.982.972.972.962.9636.000
2.992.992.992.982.9836.500
3.033.023.013.002.9937.000
3.093.083.073.063.0537.500
3.143.133.123.113.1038.000
3.213.203.183.173.1638.500
3.263.253.243.233.2239.000
3.333.313.303.293.2839.500
3.383.373.363.353.3440.000
3.453.433.423.403.3940.500
3.503.493.483.473.4641.000
3.573.553.543.533.5141.500
3.633.623.603.593.5842.000
3.683.673.663.653.6442.500
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

3.753.743.733.713.7043.000
3.813.803.783.773.7643.500
3.883.873.853.843.8244.000
3.933.923.913.903.8944.500
4.003.993.973.963.9545.000
4.064.054.044.034.0245.500
4.124.114.104.094.0746.000
4.194.184.174.154.1446.500
4.254.244.234.224.2147.000
4.334.314.304.284.2747.500
4.404.384.364.354.3448.000
4.474.454.444.424.4148.500
4.544.534.514.504.4849.000
4.624.604.584.574.5649.500
4.694.674.664.644.6350.000
4.784.764.754.734.7150.500
4.874.854.834.824.8051.000
4.964.944.924.914.8951.500
5.085.065.035.014.9852.000
5.215.185.165.135.1052.500
5.355.325.295.275.2453.000
5.525.495.455.425.3953.500
5.695.665.625.595.5654.000
5.895.855.815.775.7354.500
6.106.066.015.975.9355.000
6.336.286.236.196.1555.500
6.586.536.486.436.3856.000
6.856.796.746.686.6356.500
7.097.057.026.976.9157.000
7.297.257.217.177.1357.500
7.517.467.427.387.3358.000
7.657.627.597.567.5358.500
7.867.817.767.727.6859.000
8.508.298.117.997.9159.500
8.948.908.848.758.6360.000
9.049.039.029.008.9760.500
9.099.089.079.069.0561.000
9.139.129.119.109.1061.500
9.159.159.149.149.1362.000
9.189.179.179.169.1662.500
9.209.199.199.189.1863.000
9.229.219.219.209.2063.500
9.239.239.239.239.2264.000
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Label:  SITE STORAGE (OUT)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.100 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

9.259.249.249.249.2464.500
9.269.269.259.259.2565.000
9.279.279.279.269.2665.500
9.289.289.289.289.2766.000
9.309.299.299.299.2966.500
9.319.319.309.309.3067.000
9.329.329.329.319.3167.500
9.339.339.339.339.3268.000
9.349.349.349.339.3368.500
9.359.359.349.349.3469.000
9.369.359.359.359.3569.500
9.369.369.369.369.3670.000
9.379.379.379.379.3770.500
9.389.389.389.389.3771.000
9.399.399.399.389.3871.500

(N/A)(N/A)(N/A)(N/A)9.3972.000
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Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres):  At = Ai+ApAt
Impervious area (acres)Ai
Pervious area (acres)Ap
Runoff curve number for impervious areaCNi
Runoff curve number for pervious areaCNp
f loss constant infiltration (depth/time)fLoss
Saturated Hydraulic Conductivity (depth/time)gKs
Volumetric Moisture DeficitMd
Capillary Suction (length)Psi
Horton Infiltration Decay Rate (time^-1)hK
Initial Infiltration Rate (depth/time)fo
Ultimate(capacity)Infiltration Rate (depth/time)fc
Initial Abstraction (length)Ia
Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)UDdt

Point on distribution curve (fraction of P) for time step tD(t)
2 / (1 + (Tr/Tp)):  default K = 0.75: (for Tr/Tp = 1.67)K
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *  
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp:  Lag = 0.6TcLag
Total precipitation depth, inchesP
Accumulated rainfall at time step tPa(t)
Incremental rainfall at time step tPi(t)
Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /  
Tp   (where Q = 1in. runoff, A=sq.mi.)qp

Unit hydrograph ordinate (cfs) at time step tQu(t)
Final hydrograph ordinate (cfs) at time step tQ(t)
Accumulated runoff (inches) at time step t for impervious areaRai(t)
Accumulated runoff (inches) at time step t for pervious areaRap(t)
Incremental runoff (inches) at time step t for impervious areaRii(t)
Incremental runoff (inches) at time step t for pervious areaRip(t)
Incremental weighted total runoff (inches)R(t)
Time increment for rainfall tableRtm
S for impervious area:  Si = (1000/CNi) - 10Si
S for pervious area:    Sp = (1000/CNp) - 10Sp
Time step (row) numbert
Time of concentrationTc
Time (hrs) of entire unit hydrograph:  Tb = Tp + TrTb
Time (hrs) to peak of a unit hydrograph:  Tp = (dt/2) + LagTp
Time (hrs) of receding limb of unit hydrograph:  Tr = ratio of TpTr
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