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INTRODUCTION 
 
The proposed Northern Arizona Healthcare Campus is located within Section 5, 
Township 20 North, Range 7 East, and Sections 31 and 32, Township 21 North, 
Range 7 East, of the Gila and Salt River Meridian, City of Flagstaff, Coconino 
County, AZ.  The project site is bounded on the north by a vacant private 
property and the Mountain Dell Subdivision, on the east by AZ State Route 89A, 
and on the south by Fort Tuthill Regional County Park.  Refer to the Vicinity Map 
in Appendix A. 
 
Currently, the property is primarily undeveloped, with a few scattered homes, 
with moderate ponderosa pine coverage over the site.  Soils for the site are 
primarily in Hydrologic Group D with a small area of Hydrologic Group B.  An 
unnamed tributary to Sinclair Wash runs through the site and drains to the north 
toward the Mountain Dell Subdivision and Sinclair Wash.  The proposed 
development lies within Zone X of FEMA FIRM Maps #04005C6812G, 
#04005C6814G, #04005C6816G, and #04005C6818G.  No 100-year FEMA 
floodplains will be directly impacted by the proposed development.  See 
Appendix C for the FEMA FIRM Map for the site. 
 
The proposed project will consist of a new hospital, multi-story medical office 
buildings, administration building, future hotels, commercial/residential, and 
research and development buildings, and associated parking lots for each 
building.  The total gross acreage of the project site is approximately 179.6 acres.  
Refer to the Land Use Plan in Appendix B. 
 
OBJECTIVES AND PROCEDURES 
 
This report supports the rezoning application for the Northern Arizona Healthcare 
Campus project.  The project narrative can be referenced for additional 
information on proposed land uses and zoning information.  The Land Use Plan 
has been included in Appendix B of this report. 
 
The objective of this report is to determine the impact the Northern Arizona 
Healthcare Campus development will have on the runoff characteristics of the 
site and to determine preliminary retention volumes required to mitigate the 100-
year storm runoff to pre-development levels.  Mitigation measures will be 
provided per the City of Flagstaff Stormwater Management Design Manual 
(COFSMDM). 
 
The SCS Unit Hydrograph method and Type II rainfall distribution were used to 
determine the pre- and post-development 100-year, 24-hour runoff volumes.  
Pre-development Runoff Curve Numbers were determined based on existing site 
conditions per ADWR, Oak Creek Flood Warning System Hydrology Report. 
Post-development Runoff Curve Numbers were determined based on USDA TR-
55, Urban Hydrology for Small Watersheds, proposed land uses, and proposed 
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roadway improvements.  PondPack Version 8i was utilized to estimate retention 
basin sizes based on pre- vs. post-development 100-year, 24-hour hydrograph 
volumes.  Soil information was obtained from the National Resources 
Conservation Service (NRCS) Web Soil Survey.  See Appendix D for the Web 
Soil Survey for the site.   
 
STORMWATER STORAGE EVALUATION 
 
Pre-Development Conditions 
 
As seen in the Pre-Development Drainage Exhibit in Appendix E, under existing 
conditions, the project site has four outfall locations as follows.  The boundaries 
between the existing areas draining to these outfalls are also shown. 
 
Outfall #1 is near the northeast corner of the site and discharges into the right-of-
way for SR 89A.  At this location, there is no culvert under AZ SR 89A, and the 
flows will ultimately overtop the highway and continue to the northeast between 
AZ SR 89A and Interstate 17. 
 
Outfall #2 also discharges into the SR 89A right-of-way.  At this location, there is 
a small concrete box culvert under SR 89A that conveys runoff toward a concrete 
box culvert under I-17. 
 
Outfall #3 is the final discharge location into the SR 89A right-of-way.  At this 
location, there is a large concrete box culvert under both SR 89A and I-17, which 
is paired with a portion of the Flagstaff Urban Trail System (FUTS).  The 
discharge through this culvert ultimately flows into two existing stock tanks 
(Interstate Tank and an unnamed tank) that were improved as part of the Sheep 
Crossing FUTS improvements.  These tanks play an important role in controlling 
peak discharge rates into the downstream Ponderosa Trails Subdivision. 
 
Outfall #4 is via the unnamed tributary to Sinclair Wash near the northwest 
corner of the site.  This tributary flows into Sinclair Wash to the southwest of the 
Mountain Dell Subdivision, between FIS Cross Sections AB and AC.  From this 
confluence point, Sinclair Wash flows to the northeast through Mountain Dell and 
the new Mountain Dell Channel, along the northwest side of SR 89A, and toward 
Interstate 40. 
 
For the purposes of determining preliminary required retention volumes for the 
proposed planning areas shown on the Land Use Plan, the on-site drainage 
basin boundaries for pre-development conditions were drawn based on the 
planning area boundaries. 
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Post-Development Conditions 
 
As shown in the Post-Development Drainage Exhibit in Appendix E preliminary 
alignments and cross sections have been determined for the primary roadways 
within the project site.  The SCS Curve Numbers for the on-site drainage basins 
were updated to reflect these roadways, as well as the proposed widening of SR 
89A.  Because detailed land planning has not been performed within the 
proposed planning areas, the flow paths for calculating time of concentration 
were not updated from pre- to post-development conditions.  However, for post-
development conditions a time of concentration of 20 minutes was assumed for 
developed watersheds. 
 
Results 
 
Tables 1 and 2 provide a summary of the pre- and post-development hydrologic 
analyses.  Detailed calculations are provided in Appendix F. 
 

TABLE 1: SCS CURVE NUMBER, TC, AND Q100 
 

BASIN 
ID 

AREA 
(AC) 

WEIGHTED CN Tc (MIN) Q100 (CFS) 

PRE POST PRE POST PRE POST 

1a 14.0 76.8 79.2 50 50 18.7 20.5 
1b 23.1 75.2 76.9 45 45 31 33.2 
2a 18.7 75.0 95.0 63 20 19.5 73.4 
2b 64.6 75.0 90.0 72 20 61.1 229.2 
2c 3.7 75.0 95.0 57 6 4.16 19.9 
2d 26.0 76.1 95.0 99 20 20.36 102.1 
3 29.9 75.0 95.0 85 20 25.3 117.4 
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TABLE 2: HYDROGRAPH VOLUME AND PRELIMINARY RETENTION 
VOLUME 

 

BASIN 
ID 

HYDROGRAPH VOLUME 
(AC-FT) RETENTION VOLUME 

(AC-FT) 
PRE POST 

1a 2.59 2.82 0.23 

1b 4.02 4.29 0.26 

2a 3.22 6.19 2.98 

2b 11.08 18.52 7.44 

2c 0.64 1.23 0.59 

2d 4.62 8.61 3.99 

3 5.11 9.90 4.79 

 
As shown in Table 2, the difference between the pre- and post-development 
hydrograph volumes was used as the preliminary estimation of the required 
retention volume for each planning area shown in the Land Use Plan.  These 
volumes may be updated as more detailed design is performed for the project.  
Also, the locations of the retention basins will be determined as the project 
design progresses.  Retention basins may be provided within individual planning 
areas, or more regional retention basins may be utilized to provide the necessary 
volume for multiple planning areas. 
 
SUMMARY AND CONCLUSIONS 
 
This report provides a preliminary analysis of the impact the Northern Arizona 
Healthcare Campus development will have on the runoff characteristics of the 
site, as well as preliminary retention volumes required to mitigate the 100-year 
storm runoff to pre-development levels. 
 
The retention basin volumes provided herein are preliminary and will be refined 
through the design phases of the project.  Ultimately, the drainage infrastructure 
for the Northern Arizona Healthcare Campus project will be designed per the City 
of Flagstaff Stormwater Management Design Manual (SMDM) and the City of 
Flagstaff Low Impact Development Manual (LIDM). 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Jacques clay loam, 0 to 
2 percent slopes

C 29.0 3.5%

2 Brolliar stony clay loam, 
0 to 2 percent slopes

D 6.7 0.8%

2B Brolliar stony clay loam, 
8 to 30 percent slopes

D 26.6 3.2%

8 Paymaster family fine 
sandy loam, 0 to 3 
percent slopes

B 23.0 2.7%

13 Lynx loam, 0 to 2 
percent slopes

B 23.8 2.8%

14 Daze fine sandy loam, 0 
to 8 percent slopes

D 26.2 3.1%

15 Tortugas cobbly loam, 2 
to 15 percent slopes

D 43.3 5.1%

15A Tortugas-Daze complex, 
0 to 15 percent slopes

D 59.0 7.0%

19 Telephone gravelly 
sandy loam, 0 to 15 
percent slopes

D 27.3 3.3%

19A Telephone-Daze 
complex, 0 to 8 
percent slopes

D 437.0 52.0%

NOTCOM No Digital Data 
Available

139.1 16.5%

Totals for Area of Interest 841.0 100.0%

Hydrologic Soil Group—Oak Creek-San Francisco Peaks Area, Arizona, Part of Coconino 
County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/14/2021
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Oak Creek-San Francisco Peaks Area, Arizona, Part of Coconino 
County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/14/2021
Page 4 of 4
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Pre- and Post-Development Drainage Exhibits 
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

20.5412.4002.818100Post-Development
100-YEAR

BASIN 1a

18.6912.4002.585100Pre-Development 100
-YEAR

BASIN 1a

33.2412.3504.286100Post-Development
100-YEAR

BASIN 1b

31.0012.3504.022100Pre-Development 100
-YEAR

BASIN 1b

73.4212.1006.191100Post-Development
100-YEAR

BASIN 2a

19.5012.6003.216100Pre-Development 100
-YEAR

BASIN 2a

229.2412.10018.524100Post-Development
100-YEAR

BASIN 2b

61.0712.65011.083100Pre-Development 100
-YEAR

BASIN 2b

19.9111.9501.227100Post-Development
100-YEAR

BASIN 2c

4.1612.4500.637100Pre-Development 100
-YEAR

BASIN 2c

117.4012.1009.900100Post-Development
100-YEAR

BASIN 3

25.2512.8005.113100Pre-Development 100
-YEAR

BASIN 3

102.0812.1008.608100Post-Development
100-YEAR

BASIN 2d

20.3612.9504.618100Pre-Development 100
-YEAR

BASIN 2d

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

20.5412.4002.818100Post-Development
100-YEAR

OUT 1a

18.6912.4002.585100Pre-Development 100
-YEAR

OUT 1a

33.2412.3504.286100Post-Development
100-YEAR

OUT 1b

31.0012.3504.022100Pre-Development 100
-YEAR

OUT 1b

73.4212.1006.191100Post-Development
100-YEAR

OUT 2a

19.5012.6003.216100Pre-Development 100
-YEAR

OUT 2a

229.2412.10018.524100Post-Development
100-YEAR

OUT 2b
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Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

61.0712.65011.083100Pre-Development 100
-YEAR

OUT 2b

19.9111.9501.227100Post-Development
100-YEAR

OUT 2c

4.1612.4500.637100Pre-Development 100
-YEAR

OUT 2c

117.4012.1009.900100Post-Development
100-YEAR

OUT 3

25.2512.8005.113100Pre-Development 100
-YEAR

OUT 3

102.0812.1008.608100Post-Development
100-YEAR

OUT 2d

20.3612.9504.618100Pre-Development 100
-YEAR

OUT 2d
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  Flagstaff-COF

Return Event:  100 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TypeII  24hr (4.6 in)

TypeII  24hr (4.6
in)

Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years100Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.10.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.30.30.30.35.500

0.40.40.40.40.46.000

0.40.40.40.40.46.500

0.50.50.50.50.57.000

0.50.50.50.50.57.500

0.60.60.60.60.58.000

0.70.60.60.60.68.500

0.70.70.70.70.79.000

0.80.80.80.80.79.500

0.90.90.90.80.810.000

1.01.01.01.00.910.500

1.21.21.11.11.111.000

2.62.01.61.41.311.500

3.33.33.23.13.012.000

3.53.53.43.43.412.500

3.63.63.63.53.513.000

3.73.73.73.73.613.500

3.83.83.83.83.714.000

3.93.93.83.83.814.500

3.93.93.93.93.915.000

4.04.04.04.04.015.500

4.14.04.04.04.016.000

4.14.14.14.14.116.500
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  Flagstaff-COF

Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.14.14.14.14.117.000

4.24.24.24.24.217.500

4.24.24.24.24.218.000

4.34.34.34.24.218.500

4.34.34.34.34.319.000

4.34.34.34.34.319.500

4.44.44.44.34.320.000

4.44.44.44.44.420.500

4.44.44.44.44.421.000

4.44.44.44.44.421.500

4.54.54.54.54.522.000

4.54.54.54.54.522.500

4.54.54.54.54.523.000

4.64.54.54.54.523.500

(N/A)(N/A)(N/A)(N/A)4.624.000
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  Flagstaff-COF

Return Event:  100 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TypeII  24hr (4.6 in)

TypeII  24hr (4.6
in)

Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years100Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.10.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.30.30.30.35.500

0.40.40.40.40.46.000

0.40.40.40.40.46.500

0.50.50.50.50.57.000

0.50.50.50.50.57.500

0.60.60.60.60.58.000

0.70.60.60.60.68.500

0.70.70.70.70.79.000

0.80.80.80.80.79.500

0.90.90.90.80.810.000

1.01.01.01.00.910.500

1.21.21.11.11.111.000

2.62.01.61.41.311.500

3.33.33.23.13.012.000

3.53.53.43.43.412.500

3.63.63.63.53.513.000

3.73.73.73.73.613.500

3.83.83.83.83.714.000

3.93.93.83.83.814.500

3.93.93.93.93.915.000

4.04.04.04.04.015.500

4.14.04.04.04.016.000

4.14.14.14.14.116.500
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  Flagstaff-COF

Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.14.14.14.14.117.000

4.24.24.24.24.217.500

4.24.24.24.24.218.000

4.34.34.34.24.218.500

4.34.34.34.34.319.000

4.34.34.34.34.319.500

4.44.44.44.34.320.000

4.44.44.44.44.420.500

4.44.44.44.44.421.000

4.44.44.44.44.421.500

4.54.54.54.54.522.000

4.54.54.54.54.522.500

4.54.54.54.54.523.000

4.64.54.54.54.523.500

(N/A)(N/A)(N/A)(N/A)4.624.000
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length

0.400Manning's n

ft/ft0.010Slope

in1.92 Year 24 Hour Depth

ft/s0.05Average Velocity

hours0.613
Segment Time of
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft1,000.00Hydraulic Length

FalseIs Paved?

ft/ft0.010Slope

ft/s1.61Average Velocity

hours0.172
Segment Time of
Concentration

Segment #3:  TR-55 Channel Flow

ft²40.0Flow Area

ft600.00Hydraulic Length

0.040Manning's n

ft/ft0.010Slope

ft42.00Wetted Perimeter

ft/s3.61Average Velocity

hours0.046
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.831
Time of Concentration
(Composite)

Page 9 of 8727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/13/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
CenterDIA.ppc



Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

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

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

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft300.00Hydraulic Length

0.400Manning's n

ft/ft0.060Slope

in1.92 Year 24 Hour Depth

ft/s0.12Average Velocity

hours0.721
Segment Time of
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft400.00Hydraulic Length

FalseIs Paved?

ft/ft0.060Slope

ft/s3.95Average Velocity

hours0.028
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.749
Time of Concentration
(Composite)
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

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

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

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft300.00Hydraulic Length

0.400Manning's n

ft/ft0.030Slope

in1.92 Year 24 Hour Depth

ft/s0.09Average Velocity

hours0.951
Segment Time of
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft1,000.00Hydraulic Length

FalseIs Paved?

ft/ft0.030Slope

ft/s2.79Average Velocity

hours0.099
Segment Time of
Concentration

Time of Concentration (Composite)

hours1.050
Time of Concentration
(Composite)
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

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

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

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft300.00Hydraulic Length

0.400Manning's n

ft/ft0.020Slope

in1.92 Year 24 Hour Depth

ft/s0.07Average Velocity

hours1.119
Segment Time of
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft699.00Hydraulic Length

FalseIs Paved?

ft/ft0.020Slope

ft/s2.28Average Velocity

hours0.085
Segment Time of
Concentration

Time of Concentration (Composite)

hours1.204
Time of Concentration
(Composite)
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

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

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

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft300.00Hydraulic Length

0.400Manning's n

ft/ft0.030Slope

in1.92 Year 24 Hour Depth

ft/s0.09Average Velocity

hours0.951
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.951
Time of Concentration
(Composite)
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Page 18 of 8727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/13/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
CenterDIA.ppc



Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft300.00Hydraulic Length

0.400Manning's n

ft/ft0.010Slope

in1.92 Year 24 Hour Depth

ft/s0.06Average Velocity

hours1.476
Segment Time of
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft1,000.00Hydraulic Length

FalseIs Paved?

ft/ft0.010Slope

ft/s1.61Average Velocity

hours0.172
Segment Time of
Concentration

Time of Concentration (Composite)

hours1.648
Time of Concentration
(Composite)
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

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

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

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft300.00Hydraulic Length

0.400Manning's n

ft/ft0.013Slope

in1.92 Year 24 Hour Depth

ft/s0.06Average Velocity

hours1.329
Segment Time of
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft590.00Hydraulic Length

FalseIs Paved?

ft/ft0.015Slope

ft/s1.98Average Velocity

hours0.083
Segment Time of
Concentration

Time of Concentration (Composite)

hours1.412
Time of Concentration
(Composite)
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

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

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

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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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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Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes
Precipitation

Time for time step tColumn (1)

D(t)  = Point on distribution curve for time step tColumn (2)

Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)Column (3)

Pa(t) = D(t) x P:        Col.(2) x PColumn (4)

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is >  0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Column (5)

Rip(t) = Incremental pervious runoff for time step t
Rip(t) =         Rap(t)          -         Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Column (6)

Impervious Area Runoff

Did not specify to use impervious areas.Column (7 & 8)...

Incremental Weighted Runoff

R(t) = (Ap/At) x Rip(t)    +    (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6)   +    (Ai/At) x Col.(8)

Column (9)

SCS Unit Hydrograph Method

Q(t)   is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Column (10)
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.831
Time of Concentration
(Composite)

acres14.000Area (User Defined)

hours0.111
Computational Time
Increment

hours12.410Time to Peak (Computed)

ft³/s20.60Flow (Peak, Computed)

hours0.050Output Increment

hours12.400
Time to Flow (Peak
Interpolated Output)

ft³/s20.54
Flow (Peak Interpolated
Output)

Drainage Area

79.200SCS CN (Composite)

acres14.000Area (User Defined)

in2.6
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.4
Cumulative Runoff Depth
(Pervious)

ac-ft2.851Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft2.818Volume

SCS Unit Hydrograph Parameters

hours0.831
Time of Concentration
(Composite)

hours0.111
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s19.09Unit peak, qp
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.554Unit peak time, Tp

hours2.216Unit receding limb, Tr

hours2.770Total unit time, Tb
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.831
Time of Concentration
(Composite)

acres14.000Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.008.000

0.020.010.010.010.018.250

0.040.030.030.020.028.500

0.070.070.060.050.058.750

0.120.110.100.090.089.000

0.170.160.150.140.139.250

0.220.210.200.190.189.500

0.270.260.250.240.239.750

0.340.330.310.300.2810.000

0.440.420.400.380.3610.250

0.560.530.510.480.4610.500

0.730.690.660.620.5910.750

0.960.910.860.810.7711.000

1.301.221.151.081.0211.250

2.191.871.671.521.4011.500

6.845.404.033.292.5511.750

17.0615.0612.8910.778.7012.000

20.1420.5420.2119.8918.4912.250

15.0016.3317.5418.6719.5712.500

9.6310.5111.4012.5513.7012.750

6.557.067.608.218.8913.000

4.775.055.385.716.1313.250

3.713.884.074.284.5113.500

3.033.143.263.403.5413.750

2.562.652.732.822.9214.000

2.222.282.352.412.4914.250

1.992.032.072.112.1614.500

1.851.871.901.931.9614.750

1.741.761.781.801.8215.000

1.641.661.681.701.7215.250

1.551.571.591.601.6215.500

1.461.481.501.511.5315.750

1.371.391.411.421.4416.000
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.291.311.321.341.3516.250

1.231.241.251.271.2816.500

1.191.191.201.211.2216.750

1.151.151.161.171.1817.000

1.111.121.131.131.1417.250

1.081.091.091.101.1117.500

1.051.051.061.071.0717.750

1.021.021.031.031.0418.000

0.980.991.001.001.0118.250

0.950.960.960.970.9818.500

0.920.930.930.940.9518.750

0.890.890.900.910.9119.000

0.860.860.870.870.8819.250

0.820.830.840.840.8519.500

0.790.800.800.810.8219.750

0.760.760.770.780.7820.000

0.730.740.740.750.7520.250

0.710.710.720.720.7320.500

0.700.700.700.700.7120.750

0.690.690.690.690.6921.000

0.680.680.680.680.6921.250

0.670.670.680.680.6821.500

0.670.670.670.670.6721.750

0.660.660.660.660.6722.000

0.650.650.660.660.6622.250

0.650.650.650.650.6522.500

0.640.640.640.650.6522.750

0.630.640.640.640.6423.000

0.630.630.630.630.6323.250

0.620.620.620.630.6323.500

0.620.620.620.620.6223.750

(N/A)(N/A)(N/A)(N/A)0.6124.000
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.831
Time of Concentration
(Composite)

acres14.000Area (User Defined)

hours0.111
Computational Time
Increment

hours12.413Time to Peak (Computed)

ft³/s18.77Flow (Peak, Computed)

hours0.050Output Increment

hours12.400
Time to Flow (Peak
Interpolated Output)

ft³/s18.69
Flow (Peak Interpolated
Output)

Drainage Area

76.800SCS CN (Composite)

acres14.000Area (User Defined)

in3.0
Maximum Retention
(Pervious)

in0.6
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.2
Cumulative Runoff Depth
(Pervious)

ac-ft2.617Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft2.585Volume

SCS Unit Hydrograph Parameters

hours0.831
Time of Concentration
(Composite)

hours0.111
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s19.08Unit peak, qp
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.554Unit peak time, Tp

hours2.217Unit receding limb, Tr

hours2.771Total unit time, Tb
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.831
Time of Concentration
(Composite)

acres14.000Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.008.750

0.030.020.020.010.019.000

0.060.050.050.040.039.250

0.100.090.080.070.079.500

0.150.140.130.120.119.750

0.210.190.180.170.1610.000

0.290.270.250.240.2210.250

0.390.370.350.320.3010.500

0.530.500.470.440.4110.750

0.730.680.640.600.5711.000

1.020.950.890.830.7811.250

1.801.511.341.211.1011.500

5.974.653.452.772.0911.750

15.4013.5111.509.567.6512.000

18.4018.6918.3918.0316.7112.250

13.8215.0316.1017.1317.9012.500

8.949.7310.5611.5912.6312.750

6.116.587.087.648.2613.000

4.484.735.045.345.7313.250

3.503.653.834.024.2413.500

2.862.973.083.213.3413.750

2.432.512.592.672.7714.000

2.112.172.232.292.3614.250

1.891.931.972.012.0614.500

1.761.781.811.841.8614.750

1.661.681.701.721.7415.000

1.561.581.601.621.6415.250

1.481.491.511.531.5515.500

1.391.411.431.441.4615.750

1.311.331.341.361.3816.000

1.241.251.261.281.2916.250

1.181.191.201.211.2216.500

1.131.141.151.161.1716.750
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.101.101.111.121.1317.000

1.061.071.081.081.0917.250

1.031.041.051.051.0617.500

1.001.011.021.021.0317.750

0.970.980.980.991.0018.000

0.940.950.950.960.9718.250

0.910.920.920.930.9418.500

0.880.890.890.900.9118.750

0.850.860.860.870.8819.000

0.820.830.830.840.8419.250

0.790.800.800.810.8119.500

0.760.760.770.780.7819.750

0.730.730.740.750.7520.000

0.700.710.710.720.7220.250

0.680.680.690.690.7020.500

0.670.670.670.680.6820.750

0.660.660.660.670.6721.000

0.650.650.660.660.6621.250

0.650.650.650.650.6521.500

0.640.640.640.640.6421.750

0.630.640.640.640.6422.000

0.630.630.630.630.6322.250

0.620.620.620.630.6322.500

0.620.620.620.620.6222.750

0.610.610.610.610.6223.000

0.600.610.610.610.6123.250

0.600.600.600.600.6023.500

0.590.590.590.600.6023.750

(N/A)(N/A)(N/A)(N/A)0.5924.000
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.749
Time of Concentration
(Composite)

acres23.100Area (User Defined)

hours0.100
Computational Time
Increment

hours12.383Time to Peak (Computed)

ft³/s33.31Flow (Peak, Computed)

hours0.050Output Increment

hours12.350
Time to Flow (Peak
Interpolated Output)

ft³/s33.24
Flow (Peak Interpolated
Output)

Drainage Area

76.900SCS CN (Composite)

acres23.100Area (User Defined)

in3.0
Maximum Retention
(Pervious)

in0.6
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.3
Cumulative Runoff Depth
(Pervious)

ac-ft4.334Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft4.286Volume

SCS Unit Hydrograph Parameters

hours0.749
Time of Concentration
(Composite)

hours0.100
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s34.94Unit peak, qp
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.499Unit peak time, Tp

hours1.997Unit receding limb, Tr

hours2.497Total unit time, Tb
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.749
Time of Concentration
(Composite)

acres23.100Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.008.650

0.040.030.020.020.018.900

0.090.080.070.060.059.150

0.160.150.130.120.109.400

0.240.220.200.190.179.650

0.330.310.290.270.259.900

0.450.430.400.380.3510.150

0.620.580.550.520.4810.400

0.840.790.740.700.6610.650

1.141.071.010.950.8910.900

1.591.481.391.301.2211.150

2.392.161.971.831.7011.400

6.654.983.943.192.7311.650

22.7218.8614.9411.688.7311.900

33.2433.1331.7029.6326.4412.150

25.5027.7429.9331.5432.8712.400

15.7717.2419.0220.9523.1512.650

10.3811.2412.1613.2414.4112.900

7.437.898.418.999.6613.150

5.756.026.326.657.0113.400

4.724.895.085.285.5113.650

4.004.134.274.414.5613.900

3.473.563.663.773.8814.150

3.143.193.253.323.3914.400

2.922.963.003.043.0914.650

2.752.782.812.852.8814.900

2.602.632.662.692.7215.150

2.462.492.522.542.5715.400

2.322.352.382.402.4315.650

2.182.212.242.272.2915.900

2.052.082.102.132.1616.150

1.951.971.992.012.0316.400

1.881.891.911.921.9416.650
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.821.831.841.851.8716.900

1.771.781.791.801.8117.150

1.711.721.731.741.7617.400

1.661.671.681.691.7017.650

1.611.621.631.641.6517.900

1.561.571.581.591.6018.150

1.511.521.531.541.5518.400

1.461.471.481.491.5018.650

1.411.421.431.441.4518.900

1.361.371.381.391.4019.150

1.311.321.331.341.3519.400

1.261.271.281.291.3019.650

1.211.221.231.241.2519.900

1.161.171.181.191.2020.150

1.131.131.141.151.1520.400

1.111.111.111.121.1220.650

1.091.091.101.101.1020.900

1.081.081.081.091.0921.150

1.071.071.071.081.0821.400

1.061.061.061.071.0721.650

1.051.051.051.061.0621.900

1.041.041.041.051.0522.150

1.031.031.031.041.0422.400

1.021.021.021.031.0322.650

1.011.011.011.021.0222.900

1.001.001.001.011.0123.150

0.990.990.991.001.0023.400

0.980.980.980.990.9923.650

(N/A)(N/A)0.970.980.9823.900
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.749
Time of Concentration
(Composite)

acres23.100Area (User Defined)

hours0.100
Computational Time
Increment

hours12.382Time to Peak (Computed)

ft³/s31.12Flow (Peak, Computed)

hours0.050Output Increment

hours12.350
Time to Flow (Peak
Interpolated Output)

ft³/s31.00
Flow (Peak Interpolated
Output)

Drainage Area

75.200SCS CN (Composite)

acres23.100Area (User Defined)

in3.3
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft4.068Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft4.022Volume

SCS Unit Hydrograph Parameters

hours0.749
Time of Concentration
(Composite)

hours0.100
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s34.95Unit peak, qp
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.499Unit peak time, Tp

hours1.997Unit receding limb, Tr

hours2.496Total unit time, Tb
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.749
Time of Concentration
(Composite)

acres23.100Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.050

0.030.030.020.010.019.300

0.090.070.060.050.049.550

0.160.140.130.110.109.800

0.250.230.210.190.1710.050

0.380.350.320.300.2710.300

0.550.510.470.440.4110.550

0.780.730.680.630.5910.800

1.121.040.970.900.8411.050

1.641.511.401.291.2011.300

3.412.752.322.011.8011.550

13.6010.557.835.904.3811.800

29.4427.4124.4120.8817.2612.050

28.0429.5230.6931.0030.8112.300

17.9419.7421.7923.9726.0412.550

11.5312.5413.6314.9016.2912.800

8.018.559.189.8610.6613.050

6.046.356.697.097.5113.300

4.875.065.275.505.7613.550

4.104.234.374.534.6913.800

3.523.623.733.853.9714.050

3.133.193.263.343.4214.300

2.892.932.973.023.0714.550

2.712.742.782.812.8514.800

2.562.592.622.652.6815.050

2.432.452.482.512.5415.300

2.292.322.352.372.4015.550

2.162.192.212.242.2715.800

2.032.062.082.112.1316.050

1.921.941.961.982.0116.300

1.841.851.871.891.9016.550

1.781.791.801.811.8316.800

1.731.741.751.761.7717.050
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 1b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.681.691.701.711.7217.300

1.631.641.651.661.6717.550

1.581.591.601.611.6217.800

1.531.541.551.561.5718.050

1.491.491.501.511.5218.300

1.441.451.461.471.4818.550

1.391.401.411.421.4318.800

1.341.351.361.371.3819.050

1.291.301.311.321.3319.300

1.241.251.261.271.2819.550

1.191.201.211.221.2319.800

1.141.151.161.171.1820.050

1.101.111.121.131.1320.300

1.081.081.091.091.1020.550

1.061.071.071.071.0820.800

1.051.051.061.061.0621.050

1.041.041.041.051.0521.300

1.031.031.031.041.0421.550

1.021.021.021.031.0321.800

1.011.011.021.021.0222.050

1.001.001.011.011.0122.300

0.991.001.001.001.0022.550

0.980.990.990.990.9922.800

0.970.980.980.980.9823.050

0.960.970.970.970.9723.300

0.960.960.960.960.9623.550

0.940.950.950.950.9523.800
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.330
Time of Concentration
(Composite)

acres18.700Area (User Defined)

hours0.044
Computational Time
Increment

hours12.056Time to Peak (Computed)

ft³/s73.91Flow (Peak, Computed)

hours0.050Output Increment

hours12.100
Time to Flow (Peak
Interpolated Output)

ft³/s73.42
Flow (Peak Interpolated
Output)

Drainage Area

95.000SCS CN (Composite)

acres18.700Area (User Defined)

in0.5
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.0
Cumulative Runoff Depth
(Pervious)

ac-ft6.208Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft6.191Volume

SCS Unit Hydrograph Parameters

hours0.330
Time of Concentration
(Composite)

hours0.044
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s64.21Unit peak, qp
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.220Unit peak time, Tp

hours0.880Unit receding limb, Tr

hours1.100Total unit time, Tb
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.330
Time of Concentration
(Composite)

acres18.700Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.010.010.000.002.200

0.070.060.050.040.032.450

0.120.110.100.090.082.700

0.170.160.150.140.132.950

0.220.210.200.190.183.200

0.270.260.250.240.233.450

0.320.310.300.290.283.700

0.370.360.350.340.333.950

0.420.410.400.390.384.200

0.480.460.450.440.434.450

0.530.520.510.500.494.700

0.590.580.570.560.544.950

0.650.640.630.610.605.200

0.710.700.680.670.665.450

0.770.760.740.730.725.700

0.830.810.800.790.785.950

0.890.870.860.850.846.200

0.950.930.920.910.906.450

1.010.990.980.970.966.700

1.071.061.041.031.026.950

1.131.111.101.091.087.200

1.191.171.161.151.147.450

1.251.231.221.211.207.700

1.311.301.281.271.267.950

1.441.411.381.361.338.200

1.621.591.551.511.488.450

1.821.781.741.701.668.700

2.011.981.941.901.868.950

2.122.112.092.072.049.200

2.192.172.152.142.139.450

2.382.332.282.242.219.700

2.692.622.562.502.449.950

3.103.012.922.842.7710.200
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

3.593.483.383.293.1910.450

4.264.113.973.833.7110.700

5.114.914.734.574.4210.950

6.576.235.915.615.3411.200

10.908.997.937.336.9311.450

43.9733.3024.8918.5913.9611.700

66.3873.4273.2866.9156.0411.950

23.4428.5735.6945.0155.8312.200

11.1412.6314.4616.7319.6312.450

7.207.688.279.019.9512.700

5.715.936.186.476.8012.950

4.875.015.165.325.5013.200

4.254.374.494.614.7413.450

3.753.853.944.044.1413.700

3.343.413.493.583.6713.950

3.073.113.163.213.2714.200

2.902.942.973.003.0414.450

2.752.782.812.842.8714.700

2.612.642.672.702.7214.950

2.462.492.522.552.5815.200

2.312.342.372.402.4315.450

2.162.192.222.252.2815.700

2.022.052.082.112.1315.950

1.931.941.961.982.0016.200

1.871.881.891.901.9216.450

1.821.831.841.851.8616.700

1.761.771.781.791.8016.950

1.711.721.731.741.7517.200

1.661.671.681.691.7017.450

1.601.611.631.641.6517.700

1.551.561.571.581.5917.950

1.501.511.521.531.5418.200

1.451.461.471.481.4918.450

1.391.401.411.421.4418.700

1.341.351.361.371.3818.950

1.291.301.311.321.3319.200

1.231.241.261.271.2819.450

1.181.191.201.211.2219.700

1.131.141.151.161.1719.950

1.101.111.111.121.1220.200

1.091.091.091.101.1020.450

1.081.081.081.081.0920.700

1.071.071.071.071.0720.950
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.061.061.061.061.0621.200

1.051.051.051.051.0521.450

1.031.041.041.041.0421.700

1.021.031.031.031.0321.950

1.011.021.021.021.0222.200

1.001.011.011.011.0122.450

0.991.001.001.001.0022.700

0.980.980.990.990.9922.950

0.970.970.980.980.9823.200

0.960.960.970.970.9723.450

0.950.950.950.960.9623.700

(N/A)(N/A)(N/A)0.940.9523.950
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.050
Time of Concentration
(Composite)

acres18.700Area (User Defined)

hours0.140
Computational Time
Increment

hours12.606Time to Peak (Computed)

ft³/s19.50Flow (Peak, Computed)

hours0.050Output Increment

hours12.600
Time to Flow (Peak
Interpolated Output)

ft³/s19.50
Flow (Peak Interpolated
Output)

Drainage Area

75.000SCS CN (Composite)

acres18.700Area (User Defined)

in3.3
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft3.269Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft3.216Volume

SCS Unit Hydrograph Parameters

hours1.050
Time of Concentration
(Composite)

hours0.140
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s20.17Unit peak, qp
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.700Unit peak time, Tp

hours2.801Unit receding limb, Tr

hours3.502Total unit time, Tb
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.050
Time of Concentration
(Composite)

acres18.700Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.200

0.020.020.010.010.019.450

0.060.050.040.030.039.700

0.110.100.080.070.069.950

0.180.160.150.130.1210.200

0.270.250.230.210.1910.450

0.400.370.350.320.3010.700

0.580.540.500.470.4310.950

0.850.780.730.680.6211.200

1.371.201.090.990.9111.450

3.743.072.401.861.6211.700

11.119.337.556.234.9511.950

18.2817.4116.1414.5012.8512.200

18.9919.5019.4719.4419.1412.450

14.9415.9016.8617.8118.4212.700

10.5411.3212.0912.9713.9512.950

7.778.248.729.319.9013.200

5.926.216.566.947.3113.450

4.694.895.135.365.6313.700

3.844.004.154.314.5013.950

3.263.363.473.593.7214.200

2.842.912.993.073.1614.450

2.542.592.652.712.7714.700

2.322.362.402.452.4914.950

2.142.172.202.242.2815.200

2.012.042.062.092.1115.450

1.901.921.941.961.9915.700

1.781.811.831.851.8715.950

1.681.701.721.741.7616.200

1.591.611.621.641.6616.450

1.521.531.541.561.5716.700

1.461.471.481.491.5116.950

1.411.421.431.441.4517.200
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2a

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.371.381.391.401.4117.450

1.331.341.351.351.3617.700

1.291.301.311.311.3217.950

1.251.261.271.271.2818.200

1.211.221.231.231.2418.450

1.171.181.191.201.2018.700

1.131.141.151.161.1618.950

1.091.101.111.121.1319.200

1.051.061.071.081.0919.450

1.011.021.031.041.0519.700

0.970.980.991.001.0119.950

0.940.940.950.960.9720.200

0.910.910.920.920.9320.450

0.880.890.890.900.9020.700

0.870.870.870.880.8820.950

0.850.860.860.860.8621.200

0.840.850.850.850.8521.450

0.840.840.840.840.8421.700

0.830.830.830.830.8321.950

0.820.820.820.820.8322.200

0.810.810.810.820.8222.450

0.800.810.810.810.8122.700

0.800.800.800.800.8022.950

0.790.790.790.790.7923.200

0.780.780.780.790.7923.450

0.770.770.780.780.7823.700

(N/A)(N/A)(N/A)0.770.7723.950
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.333
Time of Concentration
(Composite)

acres64.600Area (User Defined)

hours0.044
Computational Time
Increment

hours12.088Time to Peak (Computed)

ft³/s232.66Flow (Peak, Computed)

hours0.050Output Increment

hours12.100
Time to Flow (Peak
Interpolated Output)

ft³/s229.24
Flow (Peak Interpolated
Output)

Drainage Area

90.000SCS CN (Composite)

acres64.600Area (User Defined)

in1.1
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.5
Cumulative Runoff Depth
(Pervious)

ac-ft18.590Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft18.524Volume

SCS Unit Hydrograph Parameters

hours0.333
Time of Concentration
(Composite)

hours0.044
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s219.61Unit peak, qp
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.222Unit peak time, Tp

hours0.889Unit receding limb, Tr

hours1.111Total unit time, Tb
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.333
Time of Concentration
(Composite)

acres64.600Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.010.010.000.004.100

0.120.100.080.060.044.350

0.250.220.200.170.154.600

0.390.360.330.300.284.850

0.530.500.470.450.425.100

0.680.650.620.590.565.350

0.840.810.780.750.725.600

1.000.970.940.910.875.850

1.171.141.101.071.046.100

1.341.311.271.241.216.350

1.521.491.451.411.386.600

1.701.661.631.591.566.850

1.881.851.811.771.747.100

2.072.032.001.961.927.350

2.262.222.192.152.117.600

2.462.422.382.342.307.850

2.732.662.602.552.508.100

3.163.072.982.892.818.350

3.653.553.453.353.258.600

4.194.083.973.863.768.850

4.654.574.494.404.309.100

4.924.874.824.774.719.350

5.345.225.125.044.979.600

6.125.955.785.625.479.850

7.166.926.706.496.3010.100

8.478.197.927.657.4010.350

10.169.779.419.078.7610.600

12.4311.9311.4611.0110.5810.850

15.8514.9814.2113.5412.9511.100

21.7920.1218.9317.8516.8211.350

72.5053.2839.3330.1824.6011.600

227.80206.32169.79131.3898.1911.850

114.54144.20177.95209.83229.2412.100
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

47.3754.7364.0375.8591.9512.350

27.2529.6632.7236.6041.4112.600

20.3721.3322.4523.7825.3512.850

17.0317.5718.1618.8219.5513.100

14.8215.2215.6416.0816.5413.350

13.0313.3613.7014.0614.4313.600

11.5711.8412.1312.4212.7213.850

10.4510.6310.8311.0511.3014.100

9.839.9410.0510.1710.3114.350

9.339.439.539.639.7314.600

8.848.949.049.149.2314.850

8.368.468.558.658.7515.100

7.877.978.078.178.2615.350

7.397.497.587.687.7815.600

6.907.007.107.197.2915.850

6.516.576.646.726.8116.100

6.296.336.376.416.4616.350

6.116.156.186.226.2616.600

5.945.976.016.046.0816.850

5.765.805.835.875.9017.100

5.595.625.665.695.7317.350

5.425.455.495.525.5617.600

5.245.285.315.355.3817.850

5.075.105.145.175.2118.100

4.894.934.965.005.0318.350

4.724.754.794.824.8618.600

4.544.584.614.654.6818.850

4.374.404.444.474.5119.100

4.194.234.264.304.3319.350

4.014.054.094.124.1619.600

3.843.873.913.943.9819.850

3.713.733.753.783.8120.100

3.653.663.673.683.6920.350

3.613.623.633.643.6420.600

3.583.593.593.603.6120.850

3.543.553.563.573.5721.100

3.513.523.523.533.5421.350

3.473.483.493.503.5021.600

3.443.453.453.463.4721.850

3.413.413.423.433.4322.100

3.373.383.383.393.4022.350

3.343.343.353.363.3622.600

3.303.313.323.323.3322.850
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

3.273.273.283.293.2923.100

3.233.243.253.253.2623.350

3.203.203.213.223.2223.600

(N/A)3.173.183.183.1923.850
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.204
Time of Concentration
(Composite)

acres64.600Area (User Defined)

hours0.160
Computational Time
Increment

hours12.678Time to Peak (Computed)

ft³/s61.39Flow (Peak, Computed)

hours0.050Output Increment

hours12.650
Time to Flow (Peak
Interpolated Output)

ft³/s61.07
Flow (Peak Interpolated
Output)

Drainage Area

75.000SCS CN (Composite)

acres64.600Area (User Defined)

in3.3
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft11.292Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft11.083Volume

SCS Unit Hydrograph Parameters

hours1.204
Time of Concentration
(Composite)

hours0.160
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s60.81Unit peak, qp
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.802Unit peak time, Tp

hours3.210Unit receding limb, Tr

hours4.012Total unit time, Tb
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.204
Time of Concentration
(Composite)

acres64.600Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.100

0.040.030.020.020.019.350

0.110.090.080.060.059.600

0.240.210.180.160.139.850

0.430.380.340.310.2710.100

0.690.630.570.520.4710.350

1.040.950.890.820.7510.600

1.521.421.311.211.1210.850

2.212.051.901.771.6411.100

3.273.032.792.562.3811.350

7.245.824.694.213.7211.600

20.5517.0313.9610.888.6611.850

44.3939.5134.6329.9325.2412.100

59.9158.4855.5052.5349.2812.350

58.4059.6360.8661.0760.4912.600

46.7549.5251.9854.4456.8912.850

34.4136.6538.8841.2143.9813.100

26.2727.6029.1430.8332.5113.350

20.4321.5022.5723.6524.9313.600

16.4917.1817.9018.7419.5813.850

13.5914.1014.6515.2015.8114.100

11.5511.9112.2712.7013.1414.350

10.0510.3010.6010.8911.1914.600

8.999.189.379.589.8214.850

8.208.348.508.658.8115.100

7.557.687.807.938.0715.350

6.987.087.197.317.4315.600

6.536.626.706.796.8815.850

6.146.226.296.376.4516.100

5.795.855.925.996.0716.350

5.495.555.605.665.7216.600

5.255.295.345.395.4416.850

5.055.095.135.175.2117.100
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2b

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

4.884.914.954.985.0217.350

4.734.764.794.824.8517.600

4.584.614.644.674.7017.850

4.444.474.504.534.5618.100

4.314.334.364.394.4218.350

4.174.204.234.254.2818.600

4.044.064.094.124.1418.850

3.903.933.953.984.0119.100

3.763.793.823.843.8719.350

3.633.653.683.713.7419.600

3.493.523.543.573.6019.850

3.353.383.413.433.4620.100

3.233.253.283.303.3320.350

3.133.153.173.193.2120.600

3.053.073.083.103.1120.850

3.003.013.023.033.0421.100

2.952.962.972.982.9921.350

2.922.922.932.942.9521.600

2.892.892.902.902.9121.850

2.862.862.872.872.8822.100

2.832.832.842.842.8522.350

2.802.812.812.822.8222.600

2.772.782.782.792.8022.850

2.752.752.762.762.7723.100

2.722.732.732.742.7423.350

2.692.702.712.712.7223.600

(N/A)2.662.672.682.6923.850
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.100
Time of Concentration
(Composite)

acres3.700Area (User Defined)

hours0.013
Computational Time
Increment

hours11.920Time to Peak (Computed)

ft³/s20.58Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s19.91
Flow (Peak Interpolated
Output)

Drainage Area

95.000SCS CN (Composite)

acres3.700Area (User Defined)

in0.5
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.0
Cumulative Runoff Depth
(Pervious)

ac-ft1.228Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.227Volume

SCS Unit Hydrograph Parameters

hours0.100
Time of Concentration
(Composite)

hours0.013
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s41.92Unit peak, qp
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.067Unit peak time, Tp

hours0.267Unit receding limb, Tr

hours0.333Total unit time, Tb
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.100
Time of Concentration
(Composite)

acres3.700Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.010.000.000.002.150

0.020.020.010.010.012.400

0.030.030.020.020.022.650

0.040.040.030.030.032.900

0.050.050.040.040.043.150

0.060.060.050.050.053.400

0.070.070.060.060.063.650

0.080.080.070.070.073.900

0.090.090.080.080.084.150

0.100.100.100.090.094.400

0.110.110.110.100.104.650

0.120.120.120.120.114.900

0.130.130.130.130.135.150

0.150.140.140.140.145.400

0.160.160.150.150.155.650

0.170.170.170.160.165.900

0.180.180.180.170.176.150

0.190.190.190.190.186.400

0.210.200.200.200.206.650

0.220.210.210.210.216.900

0.230.230.220.220.227.150

0.240.240.240.230.237.400

0.250.250.250.250.247.650

0.270.260.260.260.267.900

0.300.300.290.280.278.150

0.340.330.330.320.318.400

0.380.370.360.360.358.650

0.420.410.410.400.398.900

0.430.430.420.420.429.150

0.440.440.430.430.439.400

0.500.490.470.460.459.650

0.570.550.540.530.519.900

0.660.640.620.610.5910.150
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.770.740.720.700.6810.400

0.920.890.860.830.7910.650

1.121.061.020.990.9610.900

1.481.411.331.261.1811.150

3.202.271.731.641.5711.400

14.5710.978.466.504.5511.650

6.4612.8717.2319.9119.7211.900

2.332.512.773.134.0112.150

1.471.611.741.952.1212.400

1.221.261.311.351.4012.650

1.011.051.091.131.1712.900

0.890.920.940.960.9913.150

0.780.800.820.850.8713.400

0.700.710.730.750.7613.650

0.620.630.650.660.6813.900

0.590.590.600.600.6114.150

0.560.570.570.580.5814.400

0.530.530.540.550.5514.650

0.500.510.510.520.5214.900

0.470.480.480.490.4915.150

0.440.450.450.460.4615.400

0.410.420.420.430.4415.650

0.390.390.390.400.4115.900

0.370.380.380.380.3816.150

0.360.370.370.370.3716.400

0.350.360.360.360.3616.650

0.340.350.350.350.3516.900

0.330.330.340.340.3417.150

0.320.320.330.330.3317.400

0.310.310.320.320.3217.650

0.300.300.310.310.3117.900

0.290.290.300.300.3018.150

0.280.280.280.290.2918.400

0.270.270.270.280.2818.650

0.260.260.260.270.2718.900

0.250.250.250.260.2619.150

0.240.240.240.240.2519.400

0.230.230.230.230.2419.650

0.220.220.220.220.2319.900

0.220.220.220.220.2220.150

0.210.210.220.220.2220.400

0.210.210.210.210.2120.650

0.210.210.210.210.2120.900
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.210.210.210.210.2121.150

0.210.210.210.210.2121.400

0.200.200.200.210.2121.650

0.200.200.200.200.2021.900

0.200.200.200.200.2022.150

0.200.200.200.200.2022.400

0.200.200.200.200.2022.650

0.190.190.190.190.2022.900

0.190.190.190.190.1923.150

0.190.190.190.190.1923.400

0.190.190.190.190.1923.650

(N/A)(N/A)0.190.190.1923.900
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.951
Time of Concentration
(Composite)

acres3.700Area (User Defined)

hours0.127
Computational Time
Increment

hours12.427Time to Peak (Computed)

ft³/s4.16Flow (Peak, Computed)

hours0.050Output Increment

hours12.450
Time to Flow (Peak
Interpolated Output)

ft³/s4.16
Flow (Peak Interpolated
Output)

Drainage Area

75.000SCS CN (Composite)

acres3.700Area (User Defined)

in3.3
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft0.647Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.637Volume

SCS Unit Hydrograph Parameters

hours0.951
Time of Concentration
(Composite)

hours0.127
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s4.41Unit peak, qp
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.634Unit peak time, Tp

hours2.536Unit receding limb, Tr

hours3.170Total unit time, Tb
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.951
Time of Concentration
(Composite)

acres3.700Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.009.350

0.010.010.010.010.009.600

0.020.020.020.010.019.850

0.030.030.030.020.0210.100

0.050.050.040.040.0410.350

0.070.070.060.060.0510.600

0.110.100.090.090.0810.850

0.160.150.140.130.1211.100

0.230.210.200.180.1711.350

0.510.420.350.300.2611.600

1.761.441.120.860.6811.850

3.713.352.982.592.1812.100

4.134.144.164.073.8912.350

3.203.433.663.843.9912.600

2.182.362.542.752.9812.850

1.561.671.781.902.0413.100

1.171.231.301.381.4713.350

0.920.961.001.051.1113.600

0.750.780.810.840.8813.850

0.630.660.680.700.7214.100

0.550.570.580.600.6214.350

0.490.500.520.530.5414.600

0.450.460.470.480.4814.850

0.420.430.430.440.4415.100

0.400.400.410.410.4215.350

0.380.380.380.390.3915.600

0.350.360.360.370.3715.850

0.330.340.340.350.3516.100

0.320.320.320.330.3316.350

0.300.300.310.310.3116.600

0.290.290.290.300.3016.850

0.280.280.280.290.2917.100

0.270.270.270.280.2817.350
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2c

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.260.270.270.270.2717.600

0.260.260.260.260.2617.850

0.250.250.250.250.2518.100

0.240.240.240.240.2518.350

0.230.230.240.240.2418.600

0.220.230.230.230.2318.850

0.220.220.220.220.2219.100

0.210.210.210.210.2219.350

0.200.200.200.210.2119.600

0.190.200.200.200.2019.850

0.190.190.190.190.1920.100

0.180.180.180.180.1820.350

0.170.180.180.180.1820.600

0.170.170.170.170.1720.850

0.170.170.170.170.1721.100

0.170.170.170.170.1721.350

0.170.170.170.170.1721.600

0.160.160.160.160.1621.850

0.160.160.160.160.1622.100

0.160.160.160.160.1622.350

0.160.160.160.160.1622.600

0.160.160.160.160.1622.850

0.160.160.160.160.1623.100

0.150.150.160.160.1623.350

0.150.150.150.150.1523.600

(N/A)0.150.150.150.1523.850

Page 67 of 8727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/13/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
CenterDIA.ppc



Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.330
Time of Concentration
(Composite)

acres26.000Area (User Defined)

hours0.044
Computational Time
Increment

hours12.056Time to Peak (Computed)

ft³/s102.76Flow (Peak, Computed)

hours0.050Output Increment

hours12.100
Time to Flow (Peak
Interpolated Output)

ft³/s102.08
Flow (Peak Interpolated
Output)

Drainage Area

95.000SCS CN (Composite)

acres26.000Area (User Defined)

in0.5
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.0
Cumulative Runoff Depth
(Pervious)

ac-ft8.632Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft8.608Volume

SCS Unit Hydrograph Parameters

hours0.330
Time of Concentration
(Composite)

hours0.044
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s89.27Unit peak, qp
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.220Unit peak time, Tp

hours0.880Unit receding limb, Tr

hours1.100Total unit time, Tb
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.330
Time of Concentration
(Composite)

acres26.000Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.010.000.000.002.150

0.080.060.050.040.032.400

0.150.130.120.110.092.650

0.220.210.190.180.162.900

0.290.280.260.250.243.150

0.360.350.330.320.313.400

0.430.420.400.390.383.650

0.500.480.470.460.443.900

0.570.550.540.530.514.150

0.650.630.620.600.584.400

0.720.710.690.680.664.650

0.800.790.770.760.744.900

0.890.870.850.840.825.150

0.970.950.930.920.905.400

1.051.031.021.000.985.650

1.131.121.101.081.075.900

1.221.201.181.171.156.150

1.301.281.271.251.236.400

1.381.371.351.331.326.650

1.471.451.431.421.406.900

1.551.531.521.501.487.150

1.631.621.601.581.577.400

1.721.701.681.671.657.650

1.801.781.771.751.737.900

1.961.921.881.851.838.150

2.212.152.102.062.018.400

2.472.422.372.312.268.650

2.752.692.642.582.538.900

2.932.902.882.842.809.150

3.013.002.982.972.959.400

3.243.183.123.073.049.650

3.653.563.473.393.319.900

4.194.073.953.853.7410.150
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

4.844.714.574.444.3110.400

5.725.525.335.154.9910.650

6.836.586.366.145.9210.900

8.668.217.807.437.1111.150

12.4911.0210.209.649.1411.400

46.3034.6125.8519.4215.1611.650

102.08101.8993.0277.9261.1311.900

39.7249.6362.5877.6292.3012.150

17.5520.1023.2527.2932.5912.400

10.6811.5012.5313.8415.4912.650

8.248.598.999.4610.0112.900

6.977.187.407.657.9313.150

6.076.246.416.596.7713.400

5.355.485.625.765.9113.650

4.744.864.985.105.2213.900

4.334.394.464.544.6414.150

4.084.134.174.224.2714.400

3.873.913.964.004.0414.650

3.673.713.753.793.8314.900

3.463.503.543.583.6315.150

3.263.303.343.383.4215.400

3.053.093.133.173.2115.650

2.852.892.932.973.0115.900

2.702.722.752.782.8116.150

2.612.632.652.662.6816.400

2.542.552.572.582.6016.650

2.462.482.492.512.5216.900

2.392.412.422.442.4517.150

2.322.332.352.362.3817.400

2.242.262.272.292.3017.650

2.172.192.202.222.2317.900

2.102.112.132.142.1618.150

2.022.042.052.072.0818.400

1.951.971.982.002.0118.650

1.881.891.911.921.9418.900

1.801.821.831.851.8619.150

1.731.751.761.771.7919.400

1.661.671.691.701.7219.650

1.581.601.611.631.6419.900

1.541.541.551.561.5720.150

1.521.521.521.531.5320.400

1.501.501.511.511.5120.650

1.491.491.491.491.5020.900

Page 71 of 8727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/13/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
CenterDIA.ppc



Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.471.471.481.481.4821.150

1.461.461.461.471.4721.400

1.441.441.451.451.4521.650

1.431.431.431.441.4421.900

1.411.421.421.421.4222.150

1.401.401.401.411.4122.400

1.381.391.391.391.4022.650

1.371.371.371.381.3822.900

1.351.361.361.361.3723.150

1.341.341.351.351.3523.400

1.321.331.331.331.3423.650

(N/A)(N/A)1.311.321.3223.900
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.648
Time of Concentration
(Composite)

acres26.000Area (User Defined)

hours0.220
Computational Time
Increment

hours12.965Time to Peak (Computed)

ft³/s20.42Flow (Peak, Computed)

hours0.050Output Increment

hours12.950
Time to Flow (Peak
Interpolated Output)

ft³/s20.36
Flow (Peak Interpolated
Output)

Drainage Area

76.100SCS CN (Composite)

acres26.000Area (User Defined)

in3.1
Maximum Retention
(Pervious)

in0.6
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.2
Cumulative Runoff Depth
(Pervious)

ac-ft4.736Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft4.618Volume

SCS Unit Hydrograph Parameters

hours1.648
Time of Concentration
(Composite)

hours0.220
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s17.87Unit peak, qp
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours1.099Unit peak time, Tp

hours4.395Unit receding limb, Tr

hours5.494Total unit time, Tb
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.648
Time of Concentration
(Composite)

acres26.000Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.008.950

0.010.010.010.010.019.200

0.040.030.030.020.029.450

0.070.070.060.050.049.700

0.130.120.110.090.089.950

0.200.190.170.160.1410.200

0.300.280.260.240.2210.450

0.440.410.380.350.3310.700

0.620.580.540.500.4710.950

0.870.820.760.710.6611.200

1.331.221.131.030.9411.450

3.092.532.231.931.6311.700

7.125.995.184.483.7911.950

12.9711.7310.519.388.2512.200

18.0417.2516.4615.4414.2012.450

20.1719.9719.7719.5718.8412.700

19.4719.7319.9820.2420.3612.950

16.7917.3717.9518.5319.1113.200

13.4614.0714.7515.4316.1113.450

10.8411.2611.7912.3512.9013.700

8.909.249.5910.0110.4213.950

7.397.667.938.248.5714.200

6.226.436.646.867.1314.450

5.325.485.655.826.0114.700

4.624.754.895.025.1514.950

4.104.204.304.414.5115.200

3.703.773.853.944.0215.450

3.373.433.493.563.6315.700

3.103.153.203.263.3115.950

2.872.912.953.003.0516.200

2.662.702.742.782.8216.450

2.482.522.552.592.6316.700

2.332.362.392.422.4516.950
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 2d

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

2.212.232.252.282.3017.200

2.112.132.152.172.1917.450

2.042.052.072.082.1017.700

1.971.981.992.012.0217.950

1.901.911.931.941.9518.200

1.841.851.861.881.8918.450

1.781.791.801.811.8318.700

1.721.731.741.761.7718.950

1.661.671.691.701.7119.200

1.611.621.631.641.6519.450

1.551.561.571.581.5919.700

1.491.501.511.531.5419.950

1.441.451.461.471.4820.200

1.381.391.401.421.4320.450

1.341.351.361.371.3720.700

1.301.311.311.321.3320.950

1.271.271.281.291.2921.200

1.241.251.251.261.2621.450

1.221.231.231.241.2421.700

1.211.211.211.221.2221.950

1.191.191.201.201.2022.200

1.181.181.181.191.1922.450

1.161.171.171.171.1722.700

1.151.151.161.161.1622.950

1.141.141.151.151.1523.200

1.131.131.131.141.1423.450

1.121.121.121.121.1323.700

(N/A)(N/A)(N/A)1.111.1223.950
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.330
Time of Concentration
(Composite)

acres29.900Area (User Defined)

hours0.044
Computational Time
Increment

hours12.056Time to Peak (Computed)

ft³/s118.18Flow (Peak, Computed)

hours0.050Output Increment

hours12.100
Time to Flow (Peak
Interpolated Output)

ft³/s117.40
Flow (Peak Interpolated
Output)

Drainage Area

95.000SCS CN (Composite)

acres29.900Area (User Defined)

in0.5
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.0
Cumulative Runoff Depth
(Pervious)

ac-ft9.927Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft9.900Volume

SCS Unit Hydrograph Parameters

hours0.330
Time of Concentration
(Composite)

hours0.044
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s102.66Unit peak, qp
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.220Unit peak time, Tp

hours0.880Unit receding limb, Tr

hours1.100Total unit time, Tb
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours0.330
Time of Concentration
(Composite)

acres29.900Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.010.000.000.002.150

0.090.070.060.040.032.400

0.170.150.140.120.102.650

0.250.240.220.200.192.900

0.340.320.300.290.273.150

0.420.400.380.370.353.400

0.500.480.460.450.433.650

0.570.560.540.530.513.900

0.650.640.620.600.594.150

0.740.730.710.690.674.400

0.830.810.800.780.764.650

0.930.910.890.870.854.900

1.021.000.980.960.945.150

1.111.091.071.061.045.400

1.211.191.171.151.135.650

1.301.281.261.251.235.900

1.401.381.361.341.326.150

1.491.481.461.441.426.400

1.591.571.551.531.516.650

1.691.671.651.631.616.900

1.781.761.741.731.717.150

1.881.861.841.821.807.400

1.971.951.941.921.907.650

2.072.052.032.011.997.900

2.262.212.172.132.108.150

2.542.482.422.362.318.400

2.842.782.722.662.608.650

3.163.103.042.972.918.900

3.373.343.313.273.229.150

3.473.453.433.413.399.400

3.733.653.593.533.499.650

4.204.094.003.903.819.900

4.814.684.554.424.3110.150

Page 79 of 8727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/13/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
CenterDIA.ppc



Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

5.575.415.265.114.9610.400

6.576.346.135.935.7410.650

7.857.577.317.066.8110.900

9.969.448.978.548.1711.150

14.3712.6711.7311.0810.5111.400

53.2439.8029.7222.3317.4411.650

117.40117.17106.9889.6170.3011.900

45.6857.0771.9789.26106.1412.150

20.1923.1226.7431.3937.4812.400

12.2813.2214.4115.9217.8212.650

9.489.8810.3410.8811.5212.900

8.018.258.518.809.1213.150

6.987.177.377.577.7913.400

6.156.306.466.626.8013.650

5.465.595.725.866.0013.900

4.985.055.135.235.3414.150

4.694.744.804.854.9114.400

4.454.504.554.604.6414.650

4.224.264.314.364.4014.900

3.984.034.074.124.1715.150

3.743.793.843.893.9315.400

3.513.553.603.653.7015.650

3.273.323.373.413.4615.900

3.113.133.163.193.2316.150

3.013.023.043.063.0816.400

2.922.942.952.972.9916.650

2.832.852.872.892.9016.900

2.752.772.782.802.8217.150

2.672.682.702.722.7317.400

2.582.602.622.632.6517.650

2.502.512.532.552.5617.900

2.412.432.452.462.4818.150

2.332.352.362.382.4018.400

2.242.262.282.292.3118.650

2.162.182.192.212.2318.900

2.072.092.112.132.1419.150

1.992.012.022.042.0619.400

1.901.921.941.961.9719.650

1.821.841.851.871.8919.900

1.771.771.781.791.8120.150

1.741.751.751.761.7620.400

1.731.731.731.741.7420.650

1.711.711.721.721.7220.900
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Scenario:  Post-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.691.701.701.701.7121.150

1.681.681.681.691.6921.400

1.661.661.661.671.6721.650

1.641.641.651.651.6521.900

1.621.631.631.631.6422.150

1.611.611.611.621.6222.400

1.591.591.601.601.6022.650

1.571.581.581.581.5922.900

1.561.561.561.571.5723.150

1.541.541.551.551.5523.400

1.521.531.531.531.5423.650

(N/A)(N/A)1.511.521.5223.900
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.412
Time of Concentration
(Composite)

acres29.900Area (User Defined)

hours0.188
Computational Time
Increment

hours12.801Time to Peak (Computed)

ft³/s25.26Flow (Peak, Computed)

hours0.050Output Increment

hours12.800
Time to Flow (Peak
Interpolated Output)

ft³/s25.25
Flow (Peak Interpolated
Output)

Drainage Area

75.000SCS CN (Composite)

acres29.900Area (User Defined)

in3.3
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft5.226Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft5.113Volume

SCS Unit Hydrograph Parameters

hours1.412
Time of Concentration
(Composite)

hours0.188
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s24.00Unit peak, qp
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

hours0.941Unit peak time, Tp

hours3.765Unit receding limb, Tr

hours4.706Total unit time, Tb
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

TypeII  24hr (4.6
in)

Storm Event

years100Return Event

hours24.000Duration

in4.6Depth

hours1.412
Time of Concentration
(Composite)

acres29.900Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.009.200

0.020.020.010.010.019.450

0.050.050.040.030.039.700

0.110.100.080.070.069.950

0.190.170.160.140.1210.200

0.310.280.260.230.2110.450

0.470.430.400.370.3410.700

0.690.640.590.550.5110.950

1.010.930.860.800.7511.200

1.591.451.321.181.0811.450

4.053.162.742.311.8911.700

10.278.667.066.045.0411.950

18.8717.0915.3013.5211.8712.200

24.3423.8222.6621.4920.3312.450

24.5424.9025.2524.9524.6412.700

21.2622.0822.9023.7224.1812.950

16.5617.4218.4019.3820.3613.200

12.9213.5214.1414.9515.7513.450

10.3010.7811.2511.7312.3113.700

8.368.699.089.479.8613.950

6.947.197.447.758.0514.200

5.866.056.256.456.6914.450

5.075.215.365.525.6714.700

4.494.594.704.824.9514.950

4.054.134.214.294.3915.200

3.703.773.833.903.9715.450

3.423.483.533.593.6515.700

3.173.223.273.323.3715.950

2.932.983.023.073.1216.200

2.742.782.812.852.8916.450

2.602.622.652.682.7116.700

2.482.502.522.552.5716.950

2.382.402.412.432.4617.200
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Scenario:  Pre-Development 100-YEAR

Storm Event:  TypeII  24hr (4.6 in)Label:  BASIN 3

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

2.292.312.322.342.3617.450

2.222.232.252.262.2817.700

2.152.162.172.192.2017.950

2.082.092.102.122.1318.200

2.012.032.042.052.0618.450

1.951.961.971.992.0018.700

1.881.901.911.921.9418.950

1.821.831.851.861.8719.200

1.761.771.781.801.8119.450

1.691.711.721.731.7519.700

1.631.641.661.671.6819.950

1.571.581.591.611.6220.200

1.511.521.541.551.5620.450

1.471.481.481.491.5020.700

1.431.441.441.451.4620.950

1.401.411.411.421.4221.200

1.381.381.391.391.4021.450

1.361.361.371.371.3721.700

1.341.351.351.351.3621.950

1.331.331.331.341.3422.200

1.311.321.321.321.3222.450

1.301.301.311.311.3122.700

1.291.291.291.301.3022.950

1.281.281.281.281.2923.200

1.261.271.271.271.2723.450

1.251.251.261.261.2623.700

(N/A)(N/A)(N/A)1.241.2523.950
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