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F. A. HESKETH & ASSOCIATES, INC. 

3 Creamery Brook 
East Granby, CT  06026 

(860) 653-8000     (860) 844-8600(Fax) 
email:  ghesketh@fahesketh.com 

 
MEMORANDUM 

    
 
To: Tom Grimaldi, P.E. Date: August 30, 2023 
   
From:  Guy Hesketh. P.E.  
 
Subject: Copart of Connecticut, Inc.  
 Hydrologic Analysis 
Our File:       22107 

 

 
Tom: 
 
Please find attached our hydrologic analysis of the proposed external vehicle storage areas 
at the Copart operation on 49 Russell Road.  Copart is proposing to expand outside vehicle 
storage areas to include two gravel storage areas located west of the current operation on 
parcels owned by Copart. Access to the two gravels storage area will be via existing gravel 
drives that connect an existing gravel storage area at the northwest corner of the 49 Russell 
Road operation with two proposed vehicle storage areas.     
 
The storage areas will be constructed with a crushed stone surface.  Earthen berms are 
proposed on the up-gradient perimeters of the storage areas to prevent un-treated 
stormwater runoff from the storage areas entering these wetlands.  Down-gradient 
perimeters of the storage areas will incorporate interceptor swales and/or water quality 
swales that will convey runoff to water quality basins for capture and treatment, prior to 
discharge.   
 
This memorandum presents drainage analysis of both existing and proposed conditions 
using the SCS Methodology (TR-55) of peak flow analysis using the Hydraflow 
Hydrographs software.  The analysis modeled both the existing conditions and proposed 
condition analysis, including inflow and outflow of stormwater through proposed water 
quality basins and water quality swales.  Weighted Curve Numbers (CN) were based on 
soil groups and ground cover characteristics.  (See Attachment 1).  Rainfall intensity and 
depth data used in the model is current NOAA Atlas 14 rainfall data from on-line sources 
(See Attachment 2).  Presented herein are a discussion and results of the hydrologic 
methodologies utilized in design of the stormwater management basins.  
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Hydrologic Analysis Methodology: 
 
Hydrologic analysis was conducted using the SCS Methodology in the Hydraflow 
Hydrographs program to compare pre- and post-conditions peak rates and volumes.  
Weighted Curve Numbers (CN) were based on soil groups and ground cover 
characteristics. Times of concentration were determined by the TR-55 flow path method 
for surface flow, shallow concentrated flow, and channel flow, where appropriate.    
 
For the existing site condition, two watersheds were modeled, 1) WS A-Exist, which is the 
watershed encompassing External Storage Area A, and 2) WS B-Exist, which is the 
watershed encompassing External Storage Area B. The Design Point for each watershed 
(Design Point A, and Design Point B) are assumed to be the down-gradient point of 
discharge under the proposed condition.  The existing-conditions watersheds and Design 
Points are depicted on Figure DA-EX (see Attachment 3). 
 
For the proposed site condition, two watersheds for each external storage area were 
modeled and routed through the proposed water quality basin and water quality swales 
within the storage areas.  Discharge was modeled to the same two design points, (Design 
Point A, and Design Point B). The proposed-condition watersheds and Design Points are 
depicted on Figure DA-PR (see Attachment 3).   
 
Model input included the stage-storage parameters of each basin, and geometry of the 
outlet structure of each basin.  Based on the outlet geometry, the model computes a 
stage-discharge relationship considering inlet and outlet control.  The basins are proposed 
to have underdrains that will allow runoff to infiltrate into the gravel soils in the bottom of 
the basins for discharge into the outlet structures.  The outlet pipes on the outlet structures 
are proposed to have flow line elevations equal to the elevations of the bottom of the 
basins, in order to maintain wet bottoms in both the basins and the water quality swales. 
 
External Storage Area A is designed using two water quality basins, in series, to treat 
stormwater runoff from the storage area.  Runoff from Watershed WS-A1 Prop is 
conveyed to and routed through Water Quality Basin A1, which discharges into Water 
Quality Basin (WQB).  Additional peripheral direct runoff from areas adjacent to WQB A2 
(Watershed WS-A2 Prop) is combined with the outflow from WQB A1 and routed through 
WQB A2 for subsequent discharge to Design Point A, adjacent to DeGreyes Brook.  For 
WQB A1 the flow from the basin into the outlet structure was modeled as three 8” orifices 
(8” underdrains) and a riser (inlet grate).  Outflow was modeled as an 18” RCP pipe.   For 
WQB A2 the flow from the basin into the outlet structure was modeled as three 6” orifices 
(6” underdrains) and a riser (inlet grate).  Outflow was modeled as a 24” RCP pipe.    
 
External Storage Area B is designed using a water quality basin and two water quality 
swales to treat stormwater runoff from the storage area.  Runoff from Watershed WS-B1 
Prop is conveyed to and routed through Water Quality Swale (WQS) B1, which discharges 
into WQB B2/WQS B2 for subsequent discharge to an adjacent wetland at Design Point B.  
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Runoff from Watershed WS-B2 Prop is conveyed to and combined with outfall from WQS 
B1 and subsequently routed through (WQB B2/WQS B2).  For WQS B1 the flow from the 
swale into the outlet structure was modeled as one 6” orifice and a riser (inlet grate).  
Outflow was modeled as a 12” RCP pipe.   For WQB B2/WQS B2 the flow from the basin 
into the outlet structure was modeled as three 6” orifices (6” underdrains) and a riser (inlet 
grate).  Outflow was modeled as an 18” RCP pipe.    
 
The basins are designed to mitigate peak rates of runoff for up to and including the 100-
year storm.  
 
Results of analysis are summarized below: 
 
External Storage Area A – Design Point A  
 

Return Period Existing-Conditions Peak 
Rate of Discharge 

(CFS) 

Proposed-Conditions Peak 
Rate of Discharge 

(CFS) 
2-Yr 7.7 2.4 
5-Yr 13 3.2 
10-Yr 19 3.8 
25-Yr 26 4.5 
50-Yr 31 5.8 
100-Yr 38 5.5 

 
 
External Storage Area B – Design Point B  
 

Return Period Existing-Conditions Peak 
Rate of Discharge 

(CFS) 

Proposed-Conditions Peak 
Rate of Discharge 

(CFS) 
2-Yr 2.7 2.0 
5-Yr 5.0 2.7 
10-Yr 7.0 3.2 
25-Yr 9.9 3.8 
50-Yr 12 4.1 
100-Yr 15 5.0 

 
The analysis indicates that there is no increase in peak rate of flow from the proposed re-
development to either receiving watersheds from either of the proposed external storage 
areas.   
 
The Hydrologic Model, including input and output data are attached as Attachment 4. 
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Water Quality Volume: 
 
In addition to being designed to mitigate peak rates of flow from the storage areas, the 
basins are also designed to capture and treat a volume greater than the CT DEEP- 
minimum-recommended water quality volume.  Water quality volume calculations are 
presented in Attachment 5. 
 

  



 
 

Attachment 1 
 

Soils Hydrologic Group Data 
Curve Number (CN) Data 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

28A Elmridge fine sandy loam, 0 to 
3 percent slopes

5.8 98.5%

108 Saco silt loam 0.1 1.5%

Totals for Area of Interest 5.9 100.0%

Soil Map—State of Connecticut CoPart - Watershed A

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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State of Connecticut

28A—Elmridge fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9lm0
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Elmridge and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Elmridge

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy eolian sands over clayey 

glaciolacustrine deposits

Typical profile
Ap - 0 to 6 inches: fine sandy loam
Bw1 - 6 to 10 inches: fine sandy loam
Bw2 - 10 to 18 inches: fine sandy loam
Bw3 - 18 to 25 inches: sandy loam
2C - 25 to 65 inches: silty clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 9.0 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F145XY006CT - Semi-Rich Moist Lake Plain

Map Unit Description: Elmridge fine sandy loam, 0 to 3 percent slopes---State of Connecticut CoPart - Elmridge Fine sandy loam, 
0-3%

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1/2023
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State of Connecticut

108—Saco silt loam

Map Unit Setting
National map unit symbol: 9ljv
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Saco and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Saco

Setting
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-silty alluvium

Typical profile
A - 0 to 12 inches: silt loam
Cg1 - 12 to 32 inches: silt loam
Cg2 - 32 to 48 inches: silt loam
2Cg3 - 48 to 60 inches: stratified very gravelly coarse sand to 

loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: NoneFrequent
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: B/D
Ecological site: F144AY016MA - Very Wet Low Floodplain
Hydric soil rating: Yes

Map Unit Description: Saco silt loam---State of Connecticut CoPart - Saco silt loam

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1/2023
Page 1 of 2
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

28A Elmridge fine sandy loam, 0 to 
3 percent slopes

1.9 84.1%

28B Elmridge fine sandy loam, 3 to 
8 percent slopes

0.4 15.9%

Totals for Area of Interest 2.3 100.0%

Soil Map—State of Connecticut CoPart - Watershed B

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1/2023
Page 3 of 3



State of Connecticut

28A—Elmridge fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9lm0
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Elmridge and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Elmridge

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy eolian sands over clayey 

glaciolacustrine deposits

Typical profile
Ap - 0 to 6 inches: fine sandy loam
Bw1 - 6 to 10 inches: fine sandy loam
Bw2 - 10 to 18 inches: fine sandy loam
Bw3 - 18 to 25 inches: sandy loam
2C - 25 to 65 inches: silty clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 9.0 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F145XY006CT - Semi-Rich Moist Lake Plain

Map Unit Description: Elmridge fine sandy loam, 0 to 3 percent slopes---State of Connecticut CoPart - Elmridge Fine sandy loam, 
0-3%

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1/2023
Page 1 of 3



State of Connecticut

28B—Elmridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9lm1
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Elmridge and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Elmridge

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy eolian sands over clayey 

glaciolacustrine deposits

Typical profile
Ap - 0 to 6 inches: fine sandy loam
Bw1 - 6 to 10 inches: fine sandy loam
Bw2 - 10 to 18 inches: fine sandy loam
Bw3 - 18 to 25 inches: sandy loam
2C - 25 to 65 inches: silty clay

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 9.0 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F145XY006CT - Semi-Rich Moist Lake Plain

Map Unit Description: Elmridge fine sandy loam, 3 to 8 percent slopes---State of Connecticut CoPart - Elmridge Fine sandy loam, 
3-8%

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1/2023
Page 1 of 3



Runoff curve number and runoff

Project: CoPart By: DRT Date: 8/1/2023

Location: East Granby, CT Checked: GAH Date:

Check one  Present Developed Watershed A1 - Exist

1. Runoff curve number

Soil name CN Area Area Product
and of

hydrologic       acres       acres CN x area

group       mi2       mi2

(appendix A)       SqFt       %

C LANDSCHAPED (BRUSH)-GOOD CONDITIONS 70 184,560 4.23 296.10

C WOODS -FAIR CONDITIONS 70 1,115 0.03 2.10

C IMPERVIOUS(GRAVEL)-GOOD CONDITIONS 89 69,574 1.59 141.51

Use only one CN source per line Totals 5.85 439.71

total product 439.71
CN (weighted)    =           =      = 75.16 Use CN 75

total area 5.85

Cover description

(cover type, treatment, and hydrologic condition;percent 

impervious; unconnected/connected impervious area ratio)

X

X

X



Runoff curve number and runoff

Project: CoPart By: DRT Date: 8/1/2023

Location: East Granby, CT Checked: GAH Date:

Check one  Present Developed Watershed B1 - Exist

1. Runoff curve number

Soil name CN Area Area Product
and of

hydrologic       acres       acres CN x area

group       mi2       mi2

(appendix A)       SqFt       %

C LANDSCHAPED (BRUSH)-GOOD CONDITIONS 70 88,881 2.04 142.80

C IMPERVIOUS(GRAVEL)-GOOD CONDITIONS 89 13,949 0.32 28.48

Use only one CN source per line Totals 2.36 171.28

total product 171.28
CN (weighted)    =           =      = 72.58 Use CN 73

total area 2.36

Cover description

(cover type, treatment, and hydrologic condition;percent 

impervious; unconnected/connected impervious area ratio)

X

X

X



Runoff curve number and runoff

Project: CoPart By: DRT Date: 8/1/2023

Location: East Granby, CT Checked: GAH Date:

Check one  Present Developed Watershed A1-PRO

1. Runoff curve number

Soil name CN Area Area Product
and of

hydrologic       acres       acres CN x area

group       mi2       mi2

(appendix A)       SqFt       %

C LANDSCHAPED (BRUSH)-GOOD CONDITIONS 70 46,941 1.07 74.90

C IMPERVIOUS(GRAVEL)-GOOD CONDITIONS 89 193,635 4.45 396.05

Use only one CN source per line Totals 5.52 470.95

total product 470.95
CN (weighted)    =           =      = 85.32 Use CN 85

total area 5.52

Cover description

(cover type, treatment, and hydrologic condition;percent 

impervious; unconnected/connected impervious area ratio)

X

X

X



Runoff curve number and runoff

Project: CoPart By: DRT Date: 8/1/2023

Location: East Granby, CT Checked: GAH Date:

Check one  Present Developed Watershed A2-PRO

1. Runoff curve number

Soil name CN Area Area Product
and of

hydrologic       acres       acres CN x area

group       mi2       mi2

(appendix A)       SqFt       %

C LANDSCHAPED (BRUSH)-GOOD CONDITIONS 70 10,778 0.24 16.80

C IMPERVIOUS(GRAVEL)-GOOD CONDITIONS 89 3,775 0.09 8.01

Use only one CN source per line Totals 0.33 24.81

total product 24.81
CN (weighted)    =           =      = 75.18 Use CN 75

total area 0.33

Cover description

(cover type, treatment, and hydrologic condition;percent 

impervious; unconnected/connected impervious area ratio)

X

X

X



Runoff curve number and runoff

Project: CoPart By: DRT Date: 8/1/2023

Location: East Granby, CT Checked: GAH Date:

Check one  Present Developed Watershed B1-PRO

1. Runoff curve number

Soil name CN Area Area Product
and of

hydrologic       acres       acres CN x area

group       mi2       mi2

(appendix A)       SqFt       %

C LANDSCHAPED (BRUSH)-GOOD CONDITIONS 70 5,924 0.14 9.45

C IMPERVIOUS(GRAVEL)-GOOD CONDITIONS 89 24,728 0.57 50.46

Use only one CN source per line Totals 0.70 59.91

total product 59.91
CN (weighted)    =           =      = 85.35 Use CN 85

total area 0.70

Cover description

(cover type, treatment, and hydrologic condition;percent 

impervious; unconnected/connected impervious area ratio)

X

X

X



Runoff curve number and runoff

Project: CoPart By: DRT Date: 8/1/2023

Location: East Granby, CT Checked: GAH Date:

Check one  Present Developed Watershed B2-PRO

1. Runoff curve number

Soil name CN Area Area Product
and of

hydrologic       acres       acres CN x area

group       mi2       mi2

(appendix A)       SqFt       %

C LANDSCHAPED (BRUSH)-GOOD CONDITIONS 70 14,779 0.34 23.80

C IMPERVIOUS(GRAVEL)-GOOD CONDITIONS 89 57,500 1.32 117.48

Use only one CN source per line Totals 1.66 141.28

total product 141.28
CN (weighted)    =           =      = 85.11 Use CN 85

total area 1.66

Cover description

(cover type, treatment, and hydrologic condition;percent 

impervious; unconnected/connected impervious area ratio)

X

X

X
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NOAA Atlas 14 Precipitation Data 
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WATERSHED LIMITS (TYPICAL)

432' SHALLOW  CONC.
FLOW,  UN-PAVED, S=1.75%

130' SHEET FLOW,
n=0.024, S=2.00%

TIME OF CONCENTRATION
FLOW PATH (TYPICAL)

WATERSHED  WS A-EXIST
TOTAL AREA = 5.85 Ac.

L.S. AREA =  4.23 Ac.

GRAVEL SURFACE AREA = 1.59 Ac.

WOODS AREA = 0.03 Ac.

WATERSHED  WS B-EXIST
TOTAL AREA = 2.36 Ac.

L.S. AREA = 2.04 Ac.

GRAVEL SURFACE AREA = 0.32 Ac.

150' SHEET FLOW,
n=0.024, S=1.75%

297' SHALLOW  CONC.
FLOW,  UN-PAVED, S=1.3%

AREA TYPE LEGEND
Symbol Type

 Gravel Surface  (CN=89)

Landscaping   (CN=70)

Wooded (CN=70)

  

   SOIL TYPE LEGEND

28A - Elmridge fine sandy loam, (0-3%)
28B - Elmridge fine sandy loam, (3-8%)
108 - Saco silt loam
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WATERSHED LIMITS (TYPICAL)

280' SHALLOW  CONC.
FLOW,  UN-PAVED, S=1.4%

130' SHEET FLOW,
n=0.024, S=0.77%

271' CHANNEL FLOW,  n=0.15, S=1.0%

AREA TYPE LEGEND
Symbol Type

Gravel Surface  (CN=89)

Landscaping   (CN=70)

Wooded (CN=70)

  

TIME OF CONCENTRATION
FLOW PATH (TYPICAL)

WATERSHED  WS A1-PROP

TOTAL AREA = 5.52 Ac.

L.S. AREA = 1.07 Ac.

GRAVEL SURFACE AREA = 4.45 Ac.

WATERSHED  WS B2-PROP

TOTAL AREA = 1.66 Ac.

L.S. AREA = 0.34 Ac.

GRAVEL SURFACE AREA = 1.32 Ac.

WATERSHED  WS B1-PROP

TOTAL AREA = 0.70 Ac.

L.S. AREA = 0.13 Ac.

GRAVEL SURFACE AREA = 0.57 Ac.

100' SHEET FLOW,
n=0.024, S=1.5%

315' SHALLOW  CONC.
FLOW,  UN-PAVED, S=1.8%

100' SHEET FLOW,
n=0.024, S=1.4%

86' SHALLOW  CONC.
FLOW,  UN-PAVED, S=3.2%

WATERSHED  WS A2-PROP

TOTAL AREA = 0.33 Ac.

L.S. AREA = 0.25 Ac.

GRAVEL SURFACE AREA = 0.08 Ac.

WQB A2

WQB A1

WQS B1

WQS B2

WQB B2

SOIL TYPE LEGEND

28A - Elmridge fine sandy loam, (0-3%)
28B - Elmridge fine sandy loam, (3-8%)
108 - Saco silt loam
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1

Watershed Model Schematic
Hydraflow Hydrographs by Intelisolve v9.1

Project: Macro Model 2023-08-01.gpw Friday, Aug 11, 2023

 Hyd.  Origin  Description

 Legend

 1 SCS Runoff WS A-EXIST

 2 SCS Runoff WS B-EXIST

 3 SCS Runoff WS A1-PROP

 4 Reservoir WQB A1

 5 SCS Runoff WS A2-PROP

 6 Combine INFLOW WQB A2

 7 Reservoir WS A TOTAL PROPOSED

 8 SCS Runoff WS B1-PROP

 9 Reservoir WQS B1

 10 SCS Runoff WS B2-PROP

 11 Combine INFLOW WQSB2 & WQBB2

 12 Reservoir WS B TOTAL PROPOSED



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff   ------- ------- 7.677 ------- 13.48 18.62 26.00 31.46 37.66 WS A-EXIST

2 SCS Runoff   ------- ------- 2.729 ------- 4.977 6.992 9.916 12.09 14.57 WS B-EXIST

3 SCS Runoff   ------- ------- 10.89 ------- 16.57 21.35 27.98 32.77 38.14 WS A1-PROP

4 Reservoir  3 ------- 3.565 ------- 4.966 5.881 6.960 9.453 13.58 WQB A1

5 SCS Runoff   ------- ------- 0.444 ------- 0.782 1.082 1.513 1.831 2.193 WS A2-PROP

6 Combine 4, 5 ------- 3.690 ------- 5.166 6.136 7.301 9.841 14.18 INFLOW WQB A2

7 Reservoir  6 ------- 2.385 ------- 3.266 3.848 4.528 5.807 7.922 WS A TOTAL PROPOSED

8 SCS Runoff   ------- ------- 1.571 ------- 2.393 3.080 4.031 4.718 5.487 WS B1-PROP

9 Reservoir  8 ------- 0.609 ------- 0.829 0.927 1.057 1.182 1.845 WQS B1

10 SCS Runoff   ------- ------- 3.732 ------- 5.694 7.334 9.608 11.25 13.09 WS B2-PROP

11 Combine 9, 10 ------- 4.244 ------- 6.408 8.171 10.54 12.25 14.16 INFLOW WQSB2 & WQBB2

12 Reservoir  11 ------- 1.958 ------- 2.681 3.187 3.791 4.156 4.988 WS B TOTAL PROPOSED

Proj. file: Macro Model 2023-08-01.gpw Friday, Aug 11, 2023

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.677 1 725 24,551   ----   ------  ------ WS A-EXIST

2 SCS Runoff 2.729 1 725 8,909   ----   ------  ------ WS B-EXIST

3 SCS Runoff 10.89 1 726 35,006   ----   ------  ------ WS A1-PROP

4 Reservoir 3.565 1 745 34,992  3 137.39 11,106 WQB A1

5 SCS Runoff 0.444 1 722 1,259   ----   ------  ------ WS A2-PROP

6 Combine 3.690 1 743 36,251 4, 5   ------  ------ INFLOW WQB A2

7 Reservoir 2.385 1 793 36,242  6 135.35 7,492 WS A TOTAL PROPOSED

8 SCS Runoff 1.571 1 722 4,268   ----   ------  ------ WS B1-PROP

9 Reservoir 0.609 1 734 4,263  8 151.67 1,058 WQS B1

10 SCS Runoff 3.732 1 723 10,797   ----   ------  ------ WS B2-PROP

11 Combine 4.244 1 724 15,061 9, 10   ------  ------ INFLOW WQSB2 & WQBB2

12 Reservoir 1.958 1 738 15,052  11 149.92 3,245 WS B TOTAL PROPOSED

Macro Model 2023-08-01.gpw Return Period: 2 Year Friday, Aug 11, 2023

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  1 

WS A-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  7.677 cfs
Storm frequency =  2 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  24,551 cuft
Drainage area =  5.850 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  3.24 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.230 x 70) + (1.590 x 89) + (0.030 x 70)] / 5.850
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TR55 Tc Worksheet
5

Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  1 

WS A-EXIST

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.024 0.016 0.011
Flow length (ft) =  130.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.34 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 2.73 + 0.00 + 0.00 = 2.73

Shallow Concentrated Flow
Flow length (ft) =  432.00 0.00 0.00
Watercourse slope (%) =  1.75 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.13 0.00 0.00

Travel Time (min) = 3.37 + 0.00 + 0.00 = 3.37

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 6.10 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  2 

WS B-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  2.729 cfs
Storm frequency =  2 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  8,909 cuft
Drainage area =  2.360 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  3.24 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.040 x 70) + (0.320 x 89)] / 2.360
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TR55 Tc Worksheet
7

Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  2 

WS B-EXIST

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.024 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.34 0.00 0.00
Land slope (%) =  1.75 0.00 0.00

Travel Time (min) = 3.23 + 0.00 + 0.00 = 3.23

Shallow Concentrated Flow
Flow length (ft) =  297.00 0.00 0.00
Watercourse slope (%) =  1.30 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.84 0.00 0.00

Travel Time (min) = 2.69 + 0.00 + 0.00 = 2.69

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 5.90 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  3 

WS A1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  10.89 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  1  min Hyd. volume =  35,006 cuft
Drainage area =  5.520 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  3.24 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.070 x 70) + (4.450 x 89)] / 5.520
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TR55 Tc Worksheet
9

Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  3 

WS A1-PROP

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.024 0.011 0.011
Flow length (ft) =  130.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.24 0.00 0.00
Land slope (%) =  0.77 0.00 0.00

Travel Time (min) = 4.06 + 0.00 + 0.00 = 4.06

Shallow Concentrated Flow
Flow length (ft) =  280.00 0.00 0.00
Watercourse slope (%) =  1.40 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.91 0.00 0.00

Travel Time (min) = 2.44 + 0.00 + 0.00 = 2.44

Channel Flow
X sectional flow area (sqft) =  3.50 0.00 0.00
Wetted perimeter (ft) =  6.80 0.00 0.00
Channel slope (%) =  1.00 0.00 0.00
Manning's n-value =  0.024 0.015 0.015
Velocity (ft/s) =  3.98 0.00 0.00
Flow length (ft) =  271.0 0.0 0.0

Travel Time (min) = 1.14 + 0.00 + 0.00 = 1.14

Total Travel Time, Tc .............................................................................. 7.60 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  4 

WQB A1

Hydrograph type =  Reservoir Peak discharge =  3.565 cfs
Storm frequency =  2 yrs Time to peak =  745 min
Time interval =  1  min Hyd. volume =  34,992 cuft
Inflow hyd. No. =  3 - WS A1-PROP Max. Elevation =  137.39 ft
Reservoir name =  WQB A1 Max. Storage =  11,106 cuft

Storage Indication method used.
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Pond Report 11

Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Pond No.  1  -  WQB A1

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 136.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 136.00 6,757 0 0
1.00 137.00 8,307 7,518 7,518
2.00 138.00 9,914 9,098 16,616
3.00 139.00 11,578 10,734 27,350
4.00 140.00 13,339 12,447 39,797
5.00 141.00 15,688 14,496 54,293

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 8.00 0.00 0.00

Span (in) =  18.00 8.00 0.00 0.00

No. Barrels =  1 3 0 0

Invert El. (ft) =  136.00 134.00 0.00 0.00

Length (ft) =  30.00 0.00 0.00 0.00

Slope (%) =  5.00 0.00 0.00 n/a

N-Value =  .013 .012 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  7.30 Inactive 0.00 0.00

Crest El. (ft) =  139.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Riser Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 136.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.00
1.00 7,518 137.00 2.58 ic 2.58 ic --- --- 0.00 --- --- --- --- --- 2.58
2.00 16,616 138.00 4.87 ic 4.84 ic --- --- 0.00 --- --- --- --- --- 4.84
3.00 27,350 139.00 6.52 ic 6.52 ic --- --- 0.00 --- --- --- --- --- 6.52
4.00 39,797 140.00 13.21 ic 4.62 ic --- --- 8.59 --- --- --- --- --- 13.21
5.00 54,293 141.00 17.39 ic 1.34 ic --- --- 16.04 s --- --- --- --- --- 17.38



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  5 

WS A2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  0.444 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  1,259 cuft
Drainage area =  0.330 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  3.24 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.240 x 70) + (0.090 x 89)] / 0.330
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TR55 Tc Worksheet
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Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  5 

WS A2-PROP

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.024 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.24 0.00 0.00
Land slope (%) =  1.40 0.00 0.00

Travel Time (min) = 2.59 + 0.00 + 0.00 = 2.59

Shallow Concentrated Flow
Flow length (ft) =  86.00 0.00 0.00
Watercourse slope (%) =  3.20 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.89 0.00 0.00

Travel Time (min) = 0.50 + 0.00 + 0.00 = 0.50

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 3.10 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  6 

INFLOW WQB A2

Hydrograph type =  Combine Peak discharge =  3.690 cfs
Storm frequency =  2 yrs Time to peak =  743 min
Time interval =  1  min Hyd. volume =  36,251 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  0.330 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  7 

WS A TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  2.385 cfs
Storm frequency =  2 yrs Time to peak =  793 min
Time interval =  1  min Hyd. volume =  36,242 cuft
Inflow hyd. No. =  6 - INFLOW WQB A2 Max. Elevation =  135.35 ft
Reservoir name =  WQB A2 Max. Storage =  7,492 cuft

Storage Indication method used.
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Pond Report 16

Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Pond No.  2  -  WQB A2

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 134.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 134.00 4,931 0 0
1.00 135.00 5,764 5,342 5,342
2.00 136.00 6,662 6,207 11,549
3.00 137.00 7,611 7,131 18,679
4.00 138.00 8,623 8,111 26,790
5.00 139.00 9,688 9,149 35,939

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 6.00 0.00 0.00

Span (in) =  24.00 6.00 0.00 0.00

No. Barrels =  1 3 0 0

Invert El. (ft) =  134.00 132.50 0.00 0.00

Length (ft) =  46.00 0.00 0.00 0.00

Slope (%) =  2.00 0.00 0.00 n/a

N-Value =  .013 .012 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  7.30 Inactive 0.00 0.00

Crest El. (ft) =  137.75 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Riser Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 134.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.00
1.00 5,342 135.00 1.90 ic 1.88 ic --- --- 0.00 --- --- --- --- --- 1.88
2.00 11,549 136.00 3.17 ic 3.17 ic --- --- 0.00 --- --- --- --- --- 3.17
3.00 18,679 137.00 4.17 ic 4.15 ic --- --- 0.00 --- --- --- --- --- 4.15
4.00 26,790 138.00 7.80 ic 4.72 ic --- --- 3.04 --- --- --- --- --- 7.76
5.00 35,939 139.00 23.58 ic 3.55 ic --- --- 20.02 ic --- --- --- --- --- 23.58



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  8 

WS B1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  1.571 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  4,268 cuft
Drainage area =  0.700 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  3.24 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.130 x 70) + (0.570 x 89)] / 0.700
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TR55 Tc Worksheet
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Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  8 

WS B1-PROP

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.024 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.24 0.00 0.00
Land slope (%) =  1.40 0.00 0.00

Travel Time (min) = 2.59 + 0.00 + 0.00 = 2.59

Shallow Concentrated Flow
Flow length (ft) =  88.00 0.00 0.00
Watercourse slope (%) =  3.20 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.89 0.00 0.00

Travel Time (min) = 0.51 + 0.00 + 0.00 = 0.51

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 3.10 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  9 

WQS B1

Hydrograph type =  Reservoir Peak discharge =  0.609 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  1  min Hyd. volume =  4,263 cuft
Inflow hyd. No. =  8 - WS B1-PROP Max. Elevation =  151.67 ft
Reservoir name =  WQS B1 Max. Storage =  1,058 cuft

Storage Indication method used.
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  Hyd No. 9   Hyd No. 8   Total storage used = 1,058 cuft



Pond Report 20

Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Pond No.  3  -  WQS B1

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 151.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 151.00 925 0 0
1.00 152.00 2,361 1,588 1,588
2.00 153.00 3,853 3,076 4,664
3.00 154.00 5,401 4,605 9,269

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 6.00 0.00 0.00

Span (in) =  12.00 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  150.00 151.00 0.00 0.00

Length (ft) =  22.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  5.33 Inactive 0.00 0.00

Crest El. (ft) =  152.75 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Riser Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 151.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.00
1.00 1,588 152.00 2.67 ic 0.82 ic --- --- 0.00 --- --- --- --- --- 0.82
2.00 4,664 153.00 3.34 oc 1.12 ic --- --- 2.22 --- --- --- --- --- 3.34
3.00 9,269 154.00 7.04 ic 0.16 ic --- --- 6.88 s --- --- --- --- --- 7.04



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  10 

WS B2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  3.732 cfs
Storm frequency =  2 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  10,797 cuft
Drainage area =  1.660 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.90 min
Total precip. =  3.24 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.340 x 70) + (1.320 x 89)] / 1.660
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TR55 Tc Worksheet
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Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  10 

WS B2-PROP

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.024 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.24 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 2.52 + 0.00 + 0.00 = 2.52

Shallow Concentrated Flow
Flow length (ft) =  315.00 0.00 0.00
Watercourse slope (%) =  1.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.16 0.00 0.00

Travel Time (min) = 2.43 + 0.00 + 0.00 = 2.43

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 4.90 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  11 

INFLOW WQSB2 & WQBB2

Hydrograph type =  Combine Peak discharge =  4.244 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  1  min Hyd. volume =  15,061 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  1.660 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  12 

WS B TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  1.958 cfs
Storm frequency =  2 yrs Time to peak =  738 min
Time interval =  1  min Hyd. volume =  15,052 cuft
Inflow hyd. No. =  11 - INFLOW WQSB2 & WQBB2 Max. Elevation =  149.92 ft
Reservoir name =  WQB B2 &WQS B2 Max. Storage =  3,245 cuft

Storage Indication method used.
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  Hyd No. 12   Hyd No. 11   Total storage used = 3,245 cuft
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Pond No.  4  -  WQB B2 &WQS B2

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 149.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 149.00 3,060 0 0
1.00 150.00 4,031 3,534 3,534
2.00 151.00 5,056 4,533 8,067
3.00 152.00 6,586 5,804 13,871
4.00 153.00 11,095 8,742 22,613

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 8.00 0.00 0.00

Span (in) =  24.00 8.00 0.00 0.00

No. Barrels =  1 2 0 0

Invert El. (ft) =  149.00 149.00 0.00 0.00

Length (ft) =  30.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  5.33 Inactive 0.00 0.00

Crest El. (ft) =  151.70 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Riser Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 149.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.00
1.00 3,534 150.00 2.18 ic 2.12 ic --- --- 0.00 --- --- --- --- --- 2.12
2.00 8,067 151.00 3.67 ic 3.67 ic --- --- 0.00 --- --- --- --- --- 3.67
3.00 13,871 152.00 7.48 ic 4.51 ic --- --- 2.92 --- --- --- --- --- 7.42
4.00 22,613 153.00 14.82 oc 3.94 ic --- --- 10.88 ic --- --- --- --- --- 14.82



Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 13.48 1 725 41,835   ----   ------  ------ WS A-EXIST

2 SCS Runoff 4.977 1 725 15,558   ----   ------  ------ WS B-EXIST

3 SCS Runoff 16.57 1 726 53,641   ----   ------  ------ WS A1-PROP

4 Reservoir 4.966 1 746 53,627  3 138.07 17,348 WQB A1

5 SCS Runoff 0.782 1 722 2,145   ----   ------  ------ WS A2-PROP

6 Combine 5.166 1 742 55,772 4, 5   ------  ------ INFLOW WQB A2

7 Reservoir 3.266 1 806 55,764  6 136.08 12,136 WS A TOTAL PROPOSED

8 SCS Runoff 2.393 1 722 6,541   ----   ------  ------ WS B1-PROP

9 Reservoir 0.829 1 736 6,536  8 152.02 1,647 WQS B1

10 SCS Runoff 5.694 1 723 16,545   ----   ------  ------ WS B2-PROP

11 Combine 6.408 1 723 23,081 9, 10   ------  ------ INFLOW WQSB2 & WQBB2

12 Reservoir 2.681 1 740 23,072  11 150.32 4,966 WS B TOTAL PROPOSED

Macro Model 2023-08-01.gpw Return Period: 5 Year Friday, Aug 11, 2023

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  1 

WS A-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  13.48 cfs
Storm frequency =  5 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  41,835 cuft
Drainage area =  5.850 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  4.32 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.230 x 70) + (1.590 x 89) + (0.030 x 70)] / 5.850
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  2 

WS B-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  4.977 cfs
Storm frequency =  5 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  15,558 cuft
Drainage area =  2.360 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  4.32 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.040 x 70) + (0.320 x 89)] / 2.360
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  3 

WS A1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  16.57 cfs
Storm frequency =  5 yrs Time to peak =  726 min
Time interval =  1  min Hyd. volume =  53,641 cuft
Drainage area =  5.520 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  4.32 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.070 x 70) + (4.450 x 89)] / 5.520
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  4 

WQB A1

Hydrograph type =  Reservoir Peak discharge =  4.966 cfs
Storm frequency =  5 yrs Time to peak =  746 min
Time interval =  1  min Hyd. volume =  53,627 cuft
Inflow hyd. No. =  3 - WS A1-PROP Max. Elevation =  138.07 ft
Reservoir name =  WQB A1 Max. Storage =  17,348 cuft

Storage Indication method used.
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  Hyd No. 4   Hyd No. 3   Total storage used = 17,348 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  5 

WS A2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  0.782 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  2,145 cuft
Drainage area =  0.330 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  4.32 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.240 x 70) + (0.090 x 89)] / 0.330
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  6 

INFLOW WQB A2

Hydrograph type =  Combine Peak discharge =  5.166 cfs
Storm frequency =  5 yrs Time to peak =  742 min
Time interval =  1  min Hyd. volume =  55,772 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  0.330 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  7 

WS A TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  3.266 cfs
Storm frequency =  5 yrs Time to peak =  806 min
Time interval =  1  min Hyd. volume =  55,764 cuft
Inflow hyd. No. =  6 - INFLOW WQB A2 Max. Elevation =  136.08 ft
Reservoir name =  WQB A2 Max. Storage =  12,136 cuft

Storage Indication method used.
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  Hyd No. 7   Hyd No. 6   Total storage used = 12,136 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  8 

WS B1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  2.393 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  6,541 cuft
Drainage area =  0.700 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  4.32 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.130 x 70) + (0.570 x 89)] / 0.700
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  9 

WQS B1

Hydrograph type =  Reservoir Peak discharge =  0.829 cfs
Storm frequency =  5 yrs Time to peak =  736 min
Time interval =  1  min Hyd. volume =  6,536 cuft
Inflow hyd. No. =  8 - WS B1-PROP Max. Elevation =  152.02 ft
Reservoir name =  WQS B1 Max. Storage =  1,647 cuft

Storage Indication method used.
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  Hyd No. 9   Hyd No. 8   Total storage used = 1,647 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  10 

WS B2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  5.694 cfs
Storm frequency =  5 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  16,545 cuft
Drainage area =  1.660 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.90 min
Total precip. =  4.32 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.340 x 70) + (1.320 x 89)] / 1.660
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  11 

INFLOW WQSB2 & WQBB2

Hydrograph type =  Combine Peak discharge =  6.408 cfs
Storm frequency =  5 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  23,081 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  1.660 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  12 

WS B TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  2.681 cfs
Storm frequency =  5 yrs Time to peak =  740 min
Time interval =  1  min Hyd. volume =  23,072 cuft
Inflow hyd. No. =  11 - INFLOW WQSB2 & WQBB2 Max. Elevation =  150.32 ft
Reservoir name =  WQB B2 &WQS B2 Max. Storage =  4,966 cuft

Storage Indication method used.
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  Hyd No. 12   Hyd No. 11   Total storage used = 4,966 cuft



Hydrograph Summary Report
39

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 18.62 1 725 57,390   ----   ------  ------ WS A-EXIST

2 SCS Runoff 6.992 1 725 21,612   ----   ------  ------ WS B-EXIST

3 SCS Runoff 21.35 1 725 69,602   ----   ------  ------ WS A1-PROP

4 Reservoir 5.881 1 747 69,588  3 138.59 22,973 WQB A1

5 SCS Runoff 1.082 1 722 2,943   ----   ------  ------ WS A2-PROP

6 Combine 6.136 1 743 72,531 4, 5   ------  ------ INFLOW WQB A2

7 Reservoir 3.848 1 817 72,522  6 136.67 16,303 WS A TOTAL PROPOSED

8 SCS Runoff 3.080 1 722 8,487   ----   ------  ------ WS B1-PROP

9 Reservoir 0.927 1 739 8,482  8 152.21 2,237 WQS B1

10 SCS Runoff 7.334 1 723 21,468   ----   ------  ------ WS B2-PROP

11 Combine 8.171 1 723 29,950 9, 10   ------  ------ INFLOW WQSB2 & WQBB2

12 Reservoir 3.187 1 741 29,941  11 150.64 6,448 WS B TOTAL PROPOSED

Macro Model 2023-08-01.gpw Return Period: 10 Year Friday, Aug 11, 2023

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  1 

WS A-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  18.62 cfs
Storm frequency =  10 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  57,390 cuft
Drainage area =  5.850 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  5.21 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.230 x 70) + (1.590 x 89) + (0.030 x 70)] / 5.850
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  2 

WS B-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  6.992 cfs
Storm frequency =  10 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  21,612 cuft
Drainage area =  2.360 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  5.21 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.040 x 70) + (0.320 x 89)] / 2.360
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  3 

WS A1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  21.35 cfs
Storm frequency =  10 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  69,602 cuft
Drainage area =  5.520 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  5.21 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.070 x 70) + (4.450 x 89)] / 5.520
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  4 

WQB A1

Hydrograph type =  Reservoir Peak discharge =  5.881 cfs
Storm frequency =  10 yrs Time to peak =  747 min
Time interval =  1  min Hyd. volume =  69,588 cuft
Inflow hyd. No. =  3 - WS A1-PROP Max. Elevation =  138.59 ft
Reservoir name =  WQB A1 Max. Storage =  22,973 cuft

Storage Indication method used.
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  Hyd No. 4   Hyd No. 3   Total storage used = 22,973 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  5 

WS A2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  1.082 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  2,943 cuft
Drainage area =  0.330 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  5.21 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.240 x 70) + (0.090 x 89)] / 0.330
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  6 

INFLOW WQB A2

Hydrograph type =  Combine Peak discharge =  6.136 cfs
Storm frequency =  10 yrs Time to peak =  743 min
Time interval =  1  min Hyd. volume =  72,531 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  0.330 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  7 

WS A TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  3.848 cfs
Storm frequency =  10 yrs Time to peak =  817 min
Time interval =  1  min Hyd. volume =  72,522 cuft
Inflow hyd. No. =  6 - INFLOW WQB A2 Max. Elevation =  136.67 ft
Reservoir name =  WQB A2 Max. Storage =  16,303 cuft

Storage Indication method used.
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  Hyd No. 7   Hyd No. 6   Total storage used = 16,303 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  8 

WS B1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  3.080 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  8,487 cuft
Drainage area =  0.700 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  5.21 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.130 x 70) + (0.570 x 89)] / 0.700
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  9 

WQS B1

Hydrograph type =  Reservoir Peak discharge =  0.927 cfs
Storm frequency =  10 yrs Time to peak =  739 min
Time interval =  1  min Hyd. volume =  8,482 cuft
Inflow hyd. No. =  8 - WS B1-PROP Max. Elevation =  152.21 ft
Reservoir name =  WQS B1 Max. Storage =  2,237 cuft

Storage Indication method used.
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  Hyd No. 9   Hyd No. 8   Total storage used = 2,237 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  10 

WS B2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  7.334 cfs
Storm frequency =  10 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  21,468 cuft
Drainage area =  1.660 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.90 min
Total precip. =  5.21 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.340 x 70) + (1.320 x 89)] / 1.660
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  11 

INFLOW WQSB2 & WQBB2

Hydrograph type =  Combine Peak discharge =  8.171 cfs
Storm frequency =  10 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  29,950 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  1.660 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  12 

WS B TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  3.187 cfs
Storm frequency =  10 yrs Time to peak =  741 min
Time interval =  1  min Hyd. volume =  29,941 cuft
Inflow hyd. No. =  11 - INFLOW WQSB2 & WQBB2 Max. Elevation =  150.64 ft
Reservoir name =  WQB B2 &WQS B2 Max. Storage =  6,448 cuft

Storage Indication method used.
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  Hyd No. 12   Hyd No. 11   Total storage used = 6,448 cuft



Hydrograph Summary Report
52

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 26.00 1 725 80,153   ----   ------  ------ WS A-EXIST

2 SCS Runoff 9.916 1 725 30,542   ----   ------  ------ WS B-EXIST

3 SCS Runoff 27.98 1 725 92,193   ----   ------  ------ WS A1-PROP

4 Reservoir 6.960 1 749 92,179  3 139.31 31,230 WQB A1

5 SCS Runoff 1.513 1 722 4,110   ----   ------  ------ WS A2-PROP

6 Combine 7.301 1 742 96,289 4, 5   ------  ------ INFLOW WQB A2

7 Reservoir 4.528 1 835 96,281  6 137.46 22,371 WS A TOTAL PROPOSED

8 SCS Runoff 4.031 1 722 11,241   ----   ------  ------ WS B1-PROP

9 Reservoir 1.057 1 741 11,236  8 152.50 3,128 WQS B1

10 SCS Runoff 9.608 1 723 28,436   ----   ------  ------ WS B2-PROP

11 Combine 10.54 1 723 39,672 9, 10   ------  ------ INFLOW WQSB2 & WQBB2

12 Reservoir 3.791 1 742 39,664  11 151.10 8,619 WS B TOTAL PROPOSED

Macro Model 2023-08-01.gpw Return Period: 25 Year Friday, Aug 11, 2023

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  1 

WS A-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  26.00 cfs
Storm frequency =  25 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  80,153 cuft
Drainage area =  5.850 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  6.44 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.230 x 70) + (1.590 x 89) + (0.030 x 70)] / 5.850
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  2 

WS B-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  9.916 cfs
Storm frequency =  25 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  30,542 cuft
Drainage area =  2.360 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  6.44 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.040 x 70) + (0.320 x 89)] / 2.360
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  3 

WS A1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  27.98 cfs
Storm frequency =  25 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  92,193 cuft
Drainage area =  5.520 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  6.44 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.070 x 70) + (4.450 x 89)] / 5.520
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  4 

WQB A1

Hydrograph type =  Reservoir Peak discharge =  6.960 cfs
Storm frequency =  25 yrs Time to peak =  749 min
Time interval =  1  min Hyd. volume =  92,179 cuft
Inflow hyd. No. =  3 - WS A1-PROP Max. Elevation =  139.31 ft
Reservoir name =  WQB A1 Max. Storage =  31,230 cuft

Storage Indication method used.
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  Hyd No. 4   Hyd No. 3   Total storage used = 31,230 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  5 

WS A2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  1.513 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  4,110 cuft
Drainage area =  0.330 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  6.44 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.240 x 70) + (0.090 x 89)] / 0.330
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  6 

INFLOW WQB A2

Hydrograph type =  Combine Peak discharge =  7.301 cfs
Storm frequency =  25 yrs Time to peak =  742 min
Time interval =  1  min Hyd. volume =  96,289 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  0.330 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  7 

WS A TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  4.528 cfs
Storm frequency =  25 yrs Time to peak =  835 min
Time interval =  1  min Hyd. volume =  96,281 cuft
Inflow hyd. No. =  6 - INFLOW WQB A2 Max. Elevation =  137.46 ft
Reservoir name =  WQB A2 Max. Storage =  22,371 cuft

Storage Indication method used.
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  Hyd No. 7   Hyd No. 6   Total storage used = 22,371 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  8 

WS B1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  4.031 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  11,241 cuft
Drainage area =  0.700 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  6.44 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.130 x 70) + (0.570 x 89)] / 0.700
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  9 

WQS B1

Hydrograph type =  Reservoir Peak discharge =  1.057 cfs
Storm frequency =  25 yrs Time to peak =  741 min
Time interval =  1  min Hyd. volume =  11,236 cuft
Inflow hyd. No. =  8 - WS B1-PROP Max. Elevation =  152.50 ft
Reservoir name =  WQS B1 Max. Storage =  3,128 cuft

Storage Indication method used.
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  Hyd No. 9   Hyd No. 8   Total storage used = 3,128 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  10 

WS B2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  9.608 cfs
Storm frequency =  25 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  28,436 cuft
Drainage area =  1.660 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.90 min
Total precip. =  6.44 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.340 x 70) + (1.320 x 89)] / 1.660
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  11 

INFLOW WQSB2 & WQBB2

Hydrograph type =  Combine Peak discharge =  10.54 cfs
Storm frequency =  25 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  39,672 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  1.660 ac
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  Hyd No. 11   Hyd No. 9   Hyd No. 10



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  12 

WS B TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  3.791 cfs
Storm frequency =  25 yrs Time to peak =  742 min
Time interval =  1  min Hyd. volume =  39,664 cuft
Inflow hyd. No. =  11 - INFLOW WQSB2 & WQBB2 Max. Elevation =  151.10 ft
Reservoir name =  WQB B2 &WQS B2 Max. Storage =  8,619 cuft

Storage Indication method used.
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  Hyd No. 12   Hyd No. 11   Total storage used = 8,619 cuft



Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 31.46 1 725 97,264   ----   ------  ------ WS A-EXIST

2 SCS Runoff 12.09 1 725 37,292   ----   ------  ------ WS B-EXIST

3 SCS Runoff 32.77 1 725 108,792   ----   ------  ------ WS A1-PROP

4 Reservoir 9.453 1 746 108,777  3 139.73 36,490 WQB A1

5 SCS Runoff 1.831 1 722 4,988   ----   ------  ------ WS A2-PROP

6 Combine 9.841 1 745 113,765 4, 5   ------  ------ INFLOW WQB A2

7 Reservoir 5.807 1 817 113,757  6 137.87 25,714 WS A TOTAL PROPOSED

8 SCS Runoff 4.718 1 722 13,265   ----   ------  ------ WS B1-PROP

9 Reservoir 1.182 1 742 13,260  8 152.72 3,798 WQS B1

10 SCS Runoff 11.25 1 723 33,555   ----   ------  ------ WS B2-PROP

11 Combine 12.25 1 723 46,816 9, 10   ------  ------ INFLOW WQSB2 & WQBB2

12 Reservoir 4.156 1 743 46,807  11 151.39 10,320 WS B TOTAL PROPOSED

Macro Model 2023-08-01.gpw Return Period: 50 Year Friday, Aug 11, 2023

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  1 

WS A-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  31.46 cfs
Storm frequency =  50 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  97,264 cuft
Drainage area =  5.850 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  7.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.230 x 70) + (1.590 x 89) + (0.030 x 70)] / 5.850
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  2 

WS B-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  12.09 cfs
Storm frequency =  50 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  37,292 cuft
Drainage area =  2.360 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  7.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.040 x 70) + (0.320 x 89)] / 2.360
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  3 

WS A1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  32.77 cfs
Storm frequency =  50 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  108,792 cuft
Drainage area =  5.520 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  7.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.070 x 70) + (4.450 x 89)] / 5.520
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  4 

WQB A1

Hydrograph type =  Reservoir Peak discharge =  9.453 cfs
Storm frequency =  50 yrs Time to peak =  746 min
Time interval =  1  min Hyd. volume =  108,777 cuft
Inflow hyd. No. =  3 - WS A1-PROP Max. Elevation =  139.73 ft
Reservoir name =  WQB A1 Max. Storage =  36,490 cuft

Storage Indication method used.
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  Hyd No. 4   Hyd No. 3   Total storage used = 36,490 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  5 

WS A2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  1.831 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  4,988 cuft
Drainage area =  0.330 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  7.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.240 x 70) + (0.090 x 89)] / 0.330
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  6 

INFLOW WQB A2

Hydrograph type =  Combine Peak discharge =  9.841 cfs
Storm frequency =  50 yrs Time to peak =  745 min
Time interval =  1  min Hyd. volume =  113,765 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  0.330 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  7 

WS A TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  5.807 cfs
Storm frequency =  50 yrs Time to peak =  817 min
Time interval =  1  min Hyd. volume =  113,757 cuft
Inflow hyd. No. =  6 - INFLOW WQB A2 Max. Elevation =  137.87 ft
Reservoir name =  WQB A2 Max. Storage =  25,714 cuft

Storage Indication method used.
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  Hyd No. 7   Hyd No. 6   Total storage used = 25,714 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  8 

WS B1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  4.718 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  13,265 cuft
Drainage area =  0.700 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  7.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.130 x 70) + (0.570 x 89)] / 0.700
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  Hyd No. 8



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  9 

WQS B1

Hydrograph type =  Reservoir Peak discharge =  1.182 cfs
Storm frequency =  50 yrs Time to peak =  742 min
Time interval =  1  min Hyd. volume =  13,260 cuft
Inflow hyd. No. =  8 - WS B1-PROP Max. Elevation =  152.72 ft
Reservoir name =  WQS B1 Max. Storage =  3,798 cuft

Storage Indication method used.
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  Hyd No. 9   Hyd No. 8   Total storage used = 3,798 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  10 

WS B2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  11.25 cfs
Storm frequency =  50 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  33,555 cuft
Drainage area =  1.660 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.90 min
Total precip. =  7.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.340 x 70) + (1.320 x 89)] / 1.660
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  11 

INFLOW WQSB2 & WQBB2

Hydrograph type =  Combine Peak discharge =  12.25 cfs
Storm frequency =  50 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  46,816 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  1.660 ac

76

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (min)

INFLOW WQSB2 & WQBB2
Hyd. No. 11 -- 50 Year

  Hyd No. 11   Hyd No. 9   Hyd No. 10



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  12 

WS B TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  4.156 cfs
Storm frequency =  50 yrs Time to peak =  743 min
Time interval =  1  min Hyd. volume =  46,807 cuft
Inflow hyd. No. =  11 - INFLOW WQSB2 & WQBB2 Max. Elevation =  151.39 ft
Reservoir name =  WQB B2 &WQS B2 Max. Storage =  10,320 cuft

Storage Indication method used.
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  Hyd No. 12   Hyd No. 11   Total storage used = 10,320 cuft



Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 37.66 1 725 116,950   ----   ------  ------ WS A-EXIST

2 SCS Runoff 14.57 1 725 45,086   ----   ------  ------ WS B-EXIST

3 SCS Runoff 38.14 1 725 127,614   ----   ------  ------ WS A1-PROP

4 Reservoir 13.58 1 742 127,600  3 140.03 40,244 WQB A1

5 SCS Runoff 2.193 1 722 5,997   ----   ------  ------ WS A2-PROP

6 Combine 14.18 1 741 133,597 4, 5   ------  ------ INFLOW WQB A2

7 Reservoir 7.922 1 768 133,589  6 138.01 26,869 WS A TOTAL PROPOSED

8 SCS Runoff 5.487 1 722 15,561   ----   ------  ------ WS B1-PROP

9 Reservoir 1.845 1 735 15,555  8 152.85 4,215 WQS B1

10 SCS Runoff 13.09 1 723 39,361   ----   ------  ------ WS B2-PROP

11 Combine 14.16 1 723 54,916 9, 10   ------  ------ INFLOW WQSB2 & WQBB2

12 Reservoir 4.988 1 743 54,908  11 151.78 12,594 WS B TOTAL PROPOSED

Macro Model 2023-08-01.gpw Return Period: 100 Year Friday, Aug 11, 2023

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  1 

WS A-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  37.66 cfs
Storm frequency =  100 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  116,950 cuft
Drainage area =  5.850 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  8.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.230 x 70) + (1.590 x 89) + (0.030 x 70)] / 5.850
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  2 

WS B-EXIST

Hydrograph type =  SCS Runoff Peak discharge =  14.57 cfs
Storm frequency =  100 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  45,086 cuft
Drainage area =  2.360 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  8.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.040 x 70) + (0.320 x 89)] / 2.360
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  3 

WS A1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  38.14 cfs
Storm frequency =  100 yrs Time to peak =  725 min
Time interval =  1  min Hyd. volume =  127,614 cuft
Drainage area =  5.520 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  8.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.070 x 70) + (4.450 x 89)] / 5.520

81

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

Q (cfs)

Time (min)

WS A1-PROP
Hyd. No. 3 -- 100 Year

  Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  4 

WQB A1

Hydrograph type =  Reservoir Peak discharge =  13.58 cfs
Storm frequency =  100 yrs Time to peak =  742 min
Time interval =  1  min Hyd. volume =  127,600 cuft
Inflow hyd. No. =  3 - WS A1-PROP Max. Elevation =  140.03 ft
Reservoir name =  WQB A1 Max. Storage =  40,244 cuft

Storage Indication method used.
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  Hyd No. 4   Hyd No. 3   Total storage used = 40,244 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  5 

WS A2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  2.193 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  5,997 cuft
Drainage area =  0.330 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  8.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.240 x 70) + (0.090 x 89)] / 0.330
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  6 

INFLOW WQB A2

Hydrograph type =  Combine Peak discharge =  14.18 cfs
Storm frequency =  100 yrs Time to peak =  741 min
Time interval =  1  min Hyd. volume =  133,597 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  0.330 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  7 

WS A TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  7.922 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  1  min Hyd. volume =  133,589 cuft
Inflow hyd. No. =  6 - INFLOW WQB A2 Max. Elevation =  138.01 ft
Reservoir name =  WQB A2 Max. Storage =  26,869 cuft

Storage Indication method used.
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Hyd. No. 7 -- 100 Year

  Hyd No. 7   Hyd No. 6   Total storage used = 26,869 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  8 

WS B1-PROP

Hydrograph type =  SCS Runoff Peak discharge =  5.487 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  1  min Hyd. volume =  15,561 cuft
Drainage area =  0.700 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  8.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.130 x 70) + (0.570 x 89)] / 0.700
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Hyd. No.  9 

WQS B1

Hydrograph type =  Reservoir Peak discharge =  1.845 cfs
Storm frequency =  100 yrs Time to peak =  735 min
Time interval =  1  min Hyd. volume =  15,555 cuft
Inflow hyd. No. =  8 - WS B1-PROP Max. Elevation =  152.85 ft
Reservoir name =  WQS B1 Max. Storage =  4,215 cuft

Storage Indication method used.

87

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (min)

WQS B1
Hyd. No. 9 -- 100 Year
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Hyd. No.  10 

WS B2-PROP

Hydrograph type =  SCS Runoff Peak discharge =  13.09 cfs
Storm frequency =  100 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  39,361 cuft
Drainage area =  1.660 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.90 min
Total precip. =  8.33 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.340 x 70) + (1.320 x 89)] / 1.660
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Hyd. No.  11 

INFLOW WQSB2 & WQBB2

Hydrograph type =  Combine Peak discharge =  14.16 cfs
Storm frequency =  100 yrs Time to peak =  723 min
Time interval =  1  min Hyd. volume =  54,916 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  1.660 ac
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Hyd. No.  12 

WS B TOTAL PROPOSED

Hydrograph type =  Reservoir Peak discharge =  4.988 cfs
Storm frequency =  100 yrs Time to peak =  743 min
Time interval =  1  min Hyd. volume =  54,908 cuft
Inflow hyd. No. =  11 - INFLOW WQSB2 & WQBB2 Max. Elevation =  151.78 ft
Reservoir name =  WQB B2 &WQS B2 Max. Storage =  12,594 cuft

Storage Indication method used.

90

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

Q (cfs)

Time (min)

WS B TOTAL PROPOSED
Hyd. No. 12 -- 100 Year

  Hyd No. 12   Hyd No. 11   Total storage used = 12,594 cuft



Hydraflow Rainfall Report
91

Hydraflow Hydrographs by Intelisolve v9.1 Friday, Aug 11, 2023

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 20.5089 3.8000 0.7318 --------

2 25.4250 4.1000 0.7380 --------

3 0.0000 0.0000 0.0000 --------

5 29.9317 3.7000 0.7174 --------

10 36.1004 3.9000 0.7226 --------

25 42.5438 3.8000 0.7161 --------

50 49.0391 4.1000 0.7202 --------

100 53.1753 3.7000 0.7130 --------

File name: CoPart - 2023-08-01.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.18 3.00 2.40 2.02 1.75 1.56 1.41 1.29 1.19 1.11 1.04 0.98

2 4.98 3.61 2.88 2.43 2.11 1.88 1.70 1.56 1.44 1.34 1.25 1.18

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.34 4.58 3.66 3.09 2.69 2.40 2.17 1.99 1.84 1.72 1.61 1.52

10 7.44 5.39 4.32 3.64 3.18 2.83 2.56 2.35 2.17 2.02 1.90 1.79

25 8.96 6.50 5.21 4.40 3.84 3.42 3.10 2.84 2.63 2.45 2.30 2.17

50 10.00 7.29 5.86 4.96 4.33 3.86 3.50 3.21 2.97 2.77 2.60 2.45

100 11.37 8.23 6.59 5.57 4.86 4.33 3.92 3.60 3.33 3.11 2.92 2.75

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: CoPart - 2023-08-01.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.59 3.24 0.00 4.32 5.21 6.44 7.33 8.33

SCS 6-Hr 1.82 2.21 0.00 2.84 3.37 4.09 4.63 5.21

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Water Quality Volume Computations 
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