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I N T R O D U C T I O N  

 

The project is located in the Winchester, California, West of Winchester Road, North 
of Haddock Street. The entire project is located within the limits of Riverside County 
and contains roughly 3.53-acre.  The current land is currently undeveloped land with 
poor cover; the proposed development will re grade the site and will result in the 
development of an RV parking lot.. 

The purpose of this report is to facilitate the planning and implementation of drainage 
infrastructure improvements to accommodate storm water runoff in the general 
vicinity of the proposed development of both Parcels; APNs: 462-182-018 & 462-185-
006 In the county of Riverside. 

This report includes an evaluation of existing drainage conditions, alternative storm 
drainage solutions and any other development structure that will be proposed as a part 
of the development of the storm water system within this project.  The results of this 
report will be the basis for future storm drainage improvements solely for this project. 

This report addresses the impacts from a 10-year and 100-year 24-hour design storm 
events.  Its intended use is for the development of drainage infrastructure solely by the 
project. 

The following information is contained within this report: 

A description of the existing drainage conditions within the study area. 

Proposed Strom drain line within project boundary. 

Watershed catchment’s boundaries and hydrologic information that support the 
drainage infrastructure plan.  The County Rational Method has been used as the 
basis for hydrologic evaluations.  Discharges expected at the southwest corner of 
the project similar to existing conditions. 

 

A U T H O R I Z A T I O N  

 

This report has been performed at the request of the Consultant to determine the 
existing drainage patterns and any storm drainage impacts from the proposed 
development on the study area.  It is not the intent of this report to suggest 
remediation for any regional drainage issues outside of the project area. 



W I N C H E S T E R ,  C A L I F O R N I A  

                                                              3

 

STUDY APPROACH 

 

The current storm water is sheet flowing from the north part of the property to the 
south side, it leaves the property and it discharges to at the southwest corner of the 
property 

As a part of the development of this project a storm drain line will be constructed 
within the property to collect the onsite storm runoff  to the existing discharge point at 
the west side of the property at Haddock Street.  

The primary objective relating to storm water conveyance is to satisfy the County of 
Riverside policy that will address the existing and proposed conditions and analyze 
both existing and proposed conditions per the county of riverside hydrology manual. 
This will be accomplished with the use of permanent storm drain system that will be 
constructed as a part of the development of this project. It’s not the intention of this 
study to address any offsite or regional storm water issue within the County of 
Riverside. 

 

S U M M A R Y  O F  H Y D R O L O G I C  C O N D I T I O N S  

 

The development site was analyzed for several storm rain events per the Riverside 
County Guideline. The proposed project is designed to match the existing conditions 
since there is no actual change in the storm patterns or any major change in water 
course. 

The storm water within the project will sheet flow and will be collected in the middle 
of the drive isle to two water quality basins, runoff then will be collected in a storm 
drain system and discharged on Haddock street at the westerly side of the property 
similar to its existing conditions.  

The development of this property will have no impact on the runoff as existing and 
proposed peak runoff has not changed due to maintaining the majority of the site as a 
pervious surface there is no change in runoff between existing and proposed onsite 
conditions, the area downstream of the project should not be adversely impacted by 
this development. 
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Offsite Streets has been analyzed for development to compare pre and post 
development impact on the discharge downstream, the development of streets 
increased impervious surface in return increased overall flow, the increase in discharge 
between existing and proposed conditions on every street is less than significant as 
each street increases flow by less than half of cubic foot per second for a 10 year storm 
and less than 0.56 cfs for a 100 year storm, never the less this development will mitigate 
for this increase by constructing a basin along Winchester that will reduce the flow 
downstream. The development will also construct a containment basin in the parkway 
along the sidewalk of Haddock and Willard Streets. 

Existing Conditions 

 Area 
(acres) 

Imp. 
% 

Length Elev. 
Diff. 

TC I10 I100 C10 C100 Q2 Q10 Q100 

1A 3.54 0% 610’ 4.0 14 1.71” 2.56” 0.663 0.730 2.3 4.01 6.62 

2A 0.94 37% 775’ 3.8 16 1.59” 2.39” 0.75 0.78 0.56 1.12 1.75 

3A 0.26 41% 340’ 1.5’ 12.8 1.77” 2.66” 0.765 0.803 0.18 0.35 0.56 

4A 0.27 0% 340’ 2.5’ 15 1.64” 2.47” 0.65 0.725 0.15 0.29 0.47 

  

Proposed Conditions: 

 

P R O J E C T  D E S C R I P T I O N  

The project is located in the County of Riverside, North Haddock Street, West of 
Winchester Road. The entire project is located with the limits of Riverside County and 
contains roughly 3.54 acre.  The current land is currently undeveloped land with poor 
cover; the proposed development will re grade the site and will result in the 
development of 1 commercial building. 

 Area 
(acres) 

Imp. 
% 

Length Elev. 
Diff. 

TC I10 I100 C10 C100 Q10 Q10
0 

Q10 Q100

1A 3.54 0% 610’ 4.0’ 14 1.71” 2.56” 0.663 0.730 4.01 6.62 0 0 

2A 0.94 90% 775’ 3.8 12 1.85” 2.77” 0.88 0.89 1.53 2.32 0.41 0.57 

3A 0.26 86% 340’ 1.5’ 10 2.03” 3.05” 0.875 0.885 0.46 0.70 0.11 0.14 

4A 0.27 85% 340’ 2.5’ 9 2.15” 3.22” 0.880 0.885 0.51 0.77 0.22 0.30 
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The study area consists of approximately 3.54 acres.  The study area consists of 1 sub-
area due to the size of the project.  The watershed is also defined by the physical 
constraints and topographic features that exist and points of interest in the study area.  
The natural slopes within the sub-basin area are roughly around 0.5% across the site.  

Storm water runoff generated from the study area generally drains westerly as overland 
flow.  Proposed development will maintain the same pattern by discharging the 
westerly corner of the property on Haddock Street. 

S O I L  P R O P E R T IE S  

The soil predominately found within the Town soil boundaries in the study area was 
found to be in Group C. The soil type was identified from the current Soil Maps of the 
Riverside County Area, California.  In General Soil permeability, runoff rates and land 
slopes were used to predict the storm water runoff quantities for evaluating storm 
drainage facilities.  Group C Soils - Soils having slow infiltration rates when thoroughly 
wetted and consisting chiefly of soils with a layer that impedes downward movement 
of water, or soils with moderately fine to fine texture. These soils have a slow rate of 
water transmission. 

 

PROPOSED DRAINAGE STUDY APPROACH 

 

The nature of this development as an RV Parking Lot with the usage of a pervious 
surface throughout the property will create similar conditions to pre development state 
which will minimize the impact on the downstream properties. 

In order to adequately evaluate the impacts and requirements of the proposed project, 
the existing drainage conditions were analyzed.   The purpose of this drainage study is 
to document the impacts of certain rainfall events on the study area.  This information 
will be the basis of comparison between pre-development and post-development of 
storm drainage infrastructure improvements.   

This proposed drainage description will analyze the effects of the 10 & 100-year 24-
hour storm events within the study area. 

Due to the nature of the project, a hydrograph method was chosen to estimate the 
design storm runoff.  The Rational Method, as defined in the current County 
Hydrology Manual was employed to generate the effective runoff within the sub-area. 

The County Hydrology Manual utilizes the Rational Method approach for its 
hydrologic calculations.  This Method is understood to provide peak discharge relative 
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to rainfall intensity.  Because this method is considered the ‘standard of practice’ for 
this area it will be used to generate the hydrographs contained herein. 

CiAQ
 

Where  C  = runoff coefficient 
  i = rainfall intensity (in/hr) 
  A = drainage area (ac) 

The Rational Method assumes that rainfall intensity is uniform over the watershed and 
it continues for the time of concentration of the watershed. The time of concentration 
is the time required for rain falling on the most remote part of the basin to reach the 
basin outlet. The rainfall intensity was taken from County Standards.  The runoff 
coefficient in the rational formula is dependent on the soil type, antecedent moisture 
condition, recurrence interval, land use, slope, amount of urban development, rainfall 
intensity, surface and channel roughness, and duration of storm.   

HYDROMODIFICATION 

 



 
 
 
 
 
 
 
 
 
 
 

APPENDIX 1:  HYDROLOGY SUPPORTING DATA 
 

Conceptual Grading Plan 
County Hydrology Manual Standard Tables &  
  Flowmaster Analysis of Curb and Gutter Flow 

Isohyet Map 2 Year – 1 Hour 
Isohyet Map 100 Year – 1 Hour 

Isohyet Map 2 Year – 3 Hour 
Isohyet Map 100 Year – 3 Hour 

Isohyet Map 2 Year – 6 Hour 
Isohyet Map 100 Year – 6 Hour 
Isohyet Map 2 Year – 24 Hour 

Isohyet Map 100 Year – 24 Hour 
Soils Map 
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FlowMaster  v4.1c
Page 1 of 1 07:03:34 Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666

Aug  5, 2022 None

Worksheet for Irregular Channel
winchester q10

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 50 Winchester
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data
Channel Slope 0.003000 ft/ft
Elevation range: -1.01 ft to 0.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.00 0.00 17.00 0.030

17.00 -0.34 17.00 50.00 0.013
17.00 -1.01
19.00 -0.84
50.00 -0.12

Discharge 1.29 ft³/s

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation -0.69 ft
Flow Area 0.92 ft²
Wetted Perimeter 8.58 ft
Top Width 8.26 ft
Depth 0.32 ft
Critical Water Elev. -0.72 ft
Critical Slope 0.005595 ft/ft
Velocity 1.41 ft/s
Velocity Head 0.03 ft
Specific Energy -0.66 ft
Froude Number 0.75
Full Flow Capacity 67.94 ft³/s
Flow is subcritical.



Aug  5, 2022 None FlowMaster  v4.1c
Page 1 of 1 07:02:47 Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666

Cross Section for Irregular Channel
WINCHESTER-Q10

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 50 Winchester
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Section Data
Wtd. Mannings Coefficient 0.013
Channel Slope 0.003000 ft/ft
Water Surface Elevation -0.69 ft
Discharge 1.29 ft³/s

Station   (ft)

E
le

va
tio

n
  

 (
ft

)

-1.2

-1.0

-0.8

-0.6

-0.4

-0.2

-2.77555756e-16

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
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Aug  5, 2022 None FlowMaster  v4.1c

Page 1 of 1 

winchester q100
Worksheet for Irregular Channel

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 50 Winchester
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data
Channel Slope 0.003000 ft/ft
Elevation range: -1.01 ft to 0.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.00 0.00 17.00 0.030

17.00 -0.34 17.00 50.00 0.013
17.00 -1.01
19.00 -0.84
50.00 -0.12

Discharge 1.97 ft³/s

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation -0.66 ft
Flow Area 1.27 ft²
Wetted Perimeter 10.30 ft
Top Width 9.94 ft
Depth 0.35 ft
Critical Water Elev. -0.68 ft
Critical Slope 0.005309 ft/ft
Velocity 1.55 ft/s
Velocity Head 0.04 ft
Specific Energy -0.62 ft
Froude Number 0.76
Full Flow Capacity 67.94 ft³/s
Flow is subcritical.
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Cross Section for Irregular Channel
WINCHESTER-Q100

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 50 Winchester
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Section Data
Wtd. Mannings Coefficient 0.013
Channel Slope 0.003000 ft/ft
Water Surface Elevation -0.66 ft
Discharge 1.97 ft³/s

Station   (ft)

E
le

va
tio

n
  

 (
ft

)

-1.2

-1.0

-0.8

-0.6

-0.4

-0.2

-2.77555756e-16

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
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Worksheet for Irregular Channel
haddock q10

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 33ft haddock
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data
Channel Slope 0.003000 ft/ft
Elevation range: -0.72 ft to 0.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.00 0.00 11.00 0.030

11.00 -0.22 11.00 33.00 0.013
11.00 -0.72
13.00 -0.55
33.00 -0.15

Discharge 0.51 ft³/s

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation -0.48 ft
Flow Area 0.45 ft²
Wetted Perimeter 5.93 ft
Top Width 5.68 ft
Depth 0.24 ft
Critical Water Elev. -0.50 ft
Critical Slope 0.006272 ft/ft
Velocity 1.13 ft/s
Velocity Head 0.02 ft
Specific Energy -0.46 ft
Froude Number 0.70
Full Flow Capacity 27.19 ft³/s
Flow is subcritical.
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Cross Section for Irregular Channel
HADDOCK-Q10

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 33ft haddock
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Section Data
Wtd. Mannings Coefficient 0.013
Channel Slope 0.003000 ft/ft
Water Surface Elevation -0.48 ft
Discharge 0.51 ft³/s

Station   (ft)

E
le

va
tio

n
  

 (
ft

)

-0.8

-0.7

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

-1.38777878e-16

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
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Worksheet for Irregular Channel
haddock q100

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 33ft haddock
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data
Channel Slope 0.003000 ft/ft
Elevation range: -0.72 ft to 0.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.00 0.00 11.00 0.030

11.00 -0.22 11.00 33.00 0.013
11.00 -0.72
13.00 -0.55
33.00 -0.15

Discharge 0.77 ft³/s

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation -0.45 ft
Flow Area 0.63 ft²
Wetted Perimeter 7.37 ft
Top Width 7.09 ft
Depth 0.27 ft
Critical Water Elev. -0.47 ft
Critical Slope 0.006023 ft/ft
Velocity 1.22 ft/s
Velocity Head 0.02 ft
Specific Energy -0.43 ft
Froude Number 0.72
Full Flow Capacity 27.19 ft³/s
Flow is subcritical.



None FlowMaster  v4.1c
Page 1 of 1 07:14:54 Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666

Aug  5, 2022 

Cross Section for Irregular Channel
HADDOCK-Q100

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 33ft haddock
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Section Data
Wtd. Mannings Coefficient 0.013
Channel Slope 0.003000 ft/ft
Water Surface Elevation -0.45 ft
Discharge 0.77 ft³/s

Station   (ft)
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le

va
tio

n
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Worksheet for Irregular Channel
Willard q10

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 35ft willard
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data
Channel Slope 0.003000 ft/ft
Elevation range: -0.72 ft to 0.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.00 0.00 11.00 0.030

11.00 -0.22 11.00 35.00 0.013
11.00 -0.72
13.00 -0.55
35.00 -0.11

Discharge 0.46 ft³/s

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation -0.48 ft
Flow Area 0.42 ft²
Wetted Perimeter 5.59 ft
Top Width 5.34 ft
Depth 0.24 ft
Critical Water Elev. -0.51 ft
Critical Slope 0.006321 ft/ft
Velocity 1.11 ft/s
Velocity Head 0.02 ft
Specific Energy -0.46 ft
Froude Number 0.70
Full Flow Capacity 27.10 ft³/s
Flow is subcritical.
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Cross Section for Irregular Channel
WILLARD-Q10

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 35ft willard
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Section Data
Wtd. Mannings Coefficient 0.013
Channel Slope 0.003000 ft/ft
Water Surface Elevation -0.48 ft
Discharge 0.46 ft³/s

Station   (ft)

E
le

va
tio

n
  

 (
ft

)

-0.8

-0.7

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

-1.38777878e-16
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Worksheet for Irregular Channel
Willard q100

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 35ft willard
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data
Channel Slope 0.003000 ft/ft
Elevation range: -0.72 ft to 0.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.00 0.00 11.00 0.030

11.00 -0.22 11.00 35.00 0.013
11.00 -0.72
13.00 -0.55
35.00 -0.11

Discharge 0.71 ft³/s

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation -0.45 ft
Flow Area 0.59 ft²
Wetted Perimeter 7.07 ft
Top Width 6.80 ft
Depth 0.27 ft
Critical Water Elev. -0.48 ft
Critical Slope 0.006074 ft/ft
Velocity 1.20 ft/s
Velocity Head 0.02 ft
Specific Energy -0.43 ft
Froude Number 0.72
Full Flow Capacity 27.10 ft³/s
Flow is subcritical.
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Cross Section for Irregular Channel
WILLARD-Q100

Project Description
Project File c:\flowma~1\cross.fm2
Worksheet 35ft willard
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Section Data
Wtd. Mannings Coefficient 0.013
Channel Slope 0.003000 ft/ft
Water Surface Elevation -0.45 ft
Discharge 0.71 ft³/s

Station   (ft)
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APPENDIX 2:  HYDROMODIFICATION CALCULATION 



Existing Runoff 
2 Year Storm Event 



2-year calcs
  Printed  9/9/2022Prepared by HDG, INC.

Page 1HydroCAD® 9.10  s/n 06751  © 2010 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

3.540 91 Fallow, bare soil, HSG C  (1S)
3.540 91 TOTAL AREA



2-year calcs
  Printed  9/9/2022Prepared by HDG, INC.

Page 2HydroCAD® 9.10  s/n 06751  © 2010 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
3.540 HSG C 1S
0.000 HSG D
0.000 Other
3.540 TOTAL AREA



Type I 24-hr 2  Rainfall=3.20"2-year calcs
  Printed  9/9/2022Prepared by HDG, INC.

Page 3HydroCAD® 9.10  s/n 06751  © 2010 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.10 hrs, 241 points
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=3.540 ac   0.00% Impervious   Runoff Depth>2.23"Subcatchment 1S: 1A
   Flow Length=610'   Slope=0.0066 '/'   Tc=40.9 min   CN=91/0   Runoff=2.34 cfs  0.658 af

   Inflow=2.34 cfs  0.658 afReach 4R: (new Reach)
   Outflow=2.34 cfs  0.658 af

Total Runoff Area = 3.540 ac   Runoff Volume = 0.658 af   Average Runoff Depth = 2.23"
100.00% Pervious = 3.540 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 1A

Runoff = 2.34 cfs @ 10.11 hrs,  Volume= 0.658 af,  Depth> 2.23"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type I 24-hr 2  Rainfall=3.20"

Area (ac) CN Description
3.540 91 Fallow, bare soil, HSG C
3.540 91 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.8 300 0.0066 0.25 Sheet Flow, 1A-1

Fallow   n= 0.050   P2= 1.90"
19.8 300 0.0066 0.25 Sheet Flow, 1A-2

Fallow   n= 0.050   P2= 1.90"
1.3 10 0.0066 0.13 Sheet Flow, 1A-2

Fallow   n= 0.050   P2= 1.90"
40.9 610 Total
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Hydrograph for Subcatchment 1S: 1A

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00 0.00
0.10 0.01 0.00 0.00 0.00
0.20 0.01 0.00 0.00 0.00
0.30 0.02 0.00 0.00 0.00
0.40 0.02 0.00 0.00 0.00
0.50 0.03 0.00 0.00 0.00
0.60 0.03 0.00 0.00 0.00
0.70 0.04 0.00 0.00 0.00
0.80 0.04 0.00 0.00 0.00
0.90 0.05 0.00 0.00 0.00
1.00 0.06 0.00 0.00 0.00
1.10 0.06 0.00 0.00 0.00
1.20 0.07 0.00 0.00 0.00
1.30 0.07 0.00 0.00 0.00
1.40 0.08 0.00 0.00 0.00
1.50 0.08 0.00 0.00 0.00
1.60 0.09 0.00 0.00 0.00
1.70 0.10 0.00 0.00 0.00
1.80 0.10 0.00 0.00 0.00
1.90 0.11 0.00 0.00 0.00
2.00 0.11 0.00 0.00 0.00
2.10 0.12 0.00 0.00 0.00
2.20 0.12 0.00 0.00 0.00
2.30 0.13 0.00 0.00 0.00
2.40 0.14 0.00 0.00 0.00
2.50 0.14 0.00 0.00 0.00
2.60 0.15 0.00 0.00 0.00
2.70 0.15 0.00 0.00 0.00
2.80 0.16 0.00 0.00 0.00
2.90 0.17 0.00 0.00 0.00
3.00 0.17 0.00 0.00 0.00
3.10 0.18 0.00 0.00 0.00
3.20 0.19 0.00 0.00 0.00
3.30 0.19 0.00 0.00 0.00
3.40 0.20 0.00 0.00 0.00
3.50 0.21 0.00 0.00 0.00
3.60 0.21 0.00 0.00 0.00
3.70 0.22 0.00 0.00 0.00
3.80 0.23 0.00 0.00 0.00
3.90 0.24 0.00 0.00 0.00
4.00 0.24 0.00 0.00 0.01
4.10 0.25 0.00 0.00 0.01
4.20 0.26 0.00 0.00 0.01
4.30 0.27 0.00 0.00 0.01
4.40 0.27 0.01 0.00 0.02
4.50 0.28 0.01 0.00 0.02
4.60 0.29 0.01 0.00 0.02
4.70 0.30 0.01 0.00 0.03
4.80 0.30 0.01 0.00 0.03
4.90 0.31 0.01 0.00 0.03
5.00 0.32 0.01 0.00 0.03
5.10 0.33 0.02 0.00 0.04
5.20 0.34 0.02 0.00 0.04
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Hydrograph for Subcatchment 1S: 1A (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

5.30 0.34 0.02 0.00 0.04
5.40 0.35 0.02 0.00 0.05
5.50 0.36 0.02 0.00 0.05
5.60 0.37 0.02 0.00 0.05
5.70 0.38 0.03 0.00 0.06
5.80 0.38 0.03 0.00 0.06
5.90 0.39 0.03 0.00 0.06
6.00 0.40 0.03 0.00 0.07
6.10 0.41 0.04 0.00 0.07
6.20 0.42 0.04 0.00 0.07
6.30 0.43 0.04 0.00 0.08
6.40 0.44 0.05 0.00 0.08
6.50 0.45 0.05 0.00 0.09
6.60 0.46 0.05 0.00 0.09
6.70 0.47 0.06 0.00 0.10
6.80 0.48 0.06 0.00 0.11
6.90 0.49 0.07 0.00 0.11
7.00 0.50 0.07 0.00 0.12
7.10 0.51 0.08 0.00 0.13
7.20 0.52 0.08 0.00 0.13
7.30 0.53 0.09 0.00 0.14
7.40 0.55 0.09 0.00 0.15
7.50 0.56 0.10 0.00 0.15
7.60 0.57 0.10 0.00 0.16
7.70 0.58 0.11 0.00 0.17
7.80 0.60 0.11 0.00 0.17
7.90 0.61 0.12 0.00 0.18
8.00 0.62 0.13 0.00 0.19
8.10 0.63 0.13 0.00 0.19
8.20 0.65 0.14 0.00 0.20
8.30 0.66 0.15 0.00 0.21
8.40 0.68 0.16 0.00 0.23
8.50 0.70 0.17 0.00 0.25
8.60 0.72 0.18 0.00 0.26
8.70 0.74 0.19 0.00 0.29
8.80 0.76 0.21 0.00 0.31
8.90 0.79 0.22 0.00 0.33
9.00 0.81 0.24 0.00 0.36
9.10 0.84 0.25 0.00 0.39
9.20 0.87 0.27 0.00 0.42
9.30 0.90 0.29 0.00 0.46
9.40 0.93 0.31 0.00 0.50
9.50 0.97 0.34 0.00 0.55
9.60 1.02 0.37 0.00 0.62
9.70 1.11 0.43 0.00 0.77
9.80 1.24 0.54 0.00 1.06
9.90 1.48 0.73 0.00 1.62

10.00 1.65 0.86 0.00 2.20
10.10 1.70 0.91 0.00 2.34
10.20 1.75 0.95 0.00 2.24
10.30 1.80 0.99 0.00 2.12
10.40 1.83 1.02 0.00 2.00
10.50 1.87 1.05 0.00 1.87
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Hydrograph for Subcatchment 1S: 1A (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

10.60 1.89 1.07 0.00 1.75
10.70 1.92 1.09 0.00 1.62
10.80 1.95 1.12 0.00 1.51
10.90 1.97 1.14 0.00 1.41
11.00 1.99 1.16 0.00 1.32
11.10 2.02 1.18 0.00 1.23
11.20 2.04 1.20 0.00 1.16
11.30 2.06 1.21 0.00 1.09
11.40 2.08 1.23 0.00 1.03
11.50 2.10 1.25 0.00 0.97
11.60 2.12 1.27 0.00 0.92
11.70 2.14 1.28 0.00 0.88
11.80 2.15 1.30 0.00 0.84
11.90 2.17 1.31 0.00 0.80
12.00 2.19 1.33 0.00 0.77
12.10 2.21 1.35 0.00 0.74
12.20 2.22 1.36 0.00 0.71
12.30 2.24 1.37 0.00 0.68
12.40 2.25 1.39 0.00 0.66
12.50 2.27 1.40 0.00 0.64
12.60 2.28 1.42 0.00 0.62
12.70 2.30 1.43 0.00 0.60
12.80 2.31 1.44 0.00 0.58
12.90 2.33 1.46 0.00 0.57
13.00 2.34 1.47 0.00 0.55
13.10 2.36 1.48 0.00 0.54
13.20 2.37 1.49 0.00 0.52
13.30 2.38 1.50 0.00 0.51
13.40 2.39 1.52 0.00 0.49
13.50 2.41 1.53 0.00 0.48
13.60 2.42 1.54 0.00 0.47
13.70 2.43 1.55 0.00 0.46
13.80 2.44 1.56 0.00 0.45
13.90 2.45 1.57 0.00 0.43
14.00 2.46 1.58 0.00 0.42
14.10 2.47 1.59 0.00 0.41
14.20 2.48 1.60 0.00 0.40
14.30 2.50 1.61 0.00 0.39
14.40 2.51 1.62 0.00 0.39
14.50 2.52 1.62 0.00 0.38
14.60 2.53 1.63 0.00 0.37
14.70 2.54 1.64 0.00 0.37
14.80 2.55 1.65 0.00 0.36
14.90 2.56 1.66 0.00 0.36
15.00 2.57 1.67 0.00 0.35
15.10 2.58 1.68 0.00 0.35
15.20 2.59 1.69 0.00 0.35
15.30 2.60 1.70 0.00 0.34
15.40 2.61 1.71 0.00 0.34
15.50 2.62 1.72 0.00 0.34
15.60 2.62 1.72 0.00 0.33
15.70 2.63 1.73 0.00 0.33
15.80 2.64 1.74 0.00 0.33
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Hydrograph for Subcatchment 1S: 1A (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

15.90 2.65 1.75 0.00 0.32
16.00 2.66 1.76 0.00 0.32
16.10 2.67 1.77 0.00 0.32
16.20 2.68 1.78 0.00 0.32
16.30 2.69 1.78 0.00 0.31
16.40 2.70 1.79 0.00 0.31
16.50 2.71 1.80 0.00 0.31
16.60 2.72 1.81 0.00 0.31
16.70 2.73 1.82 0.00 0.31
16.80 2.73 1.83 0.00 0.30
16.90 2.74 1.83 0.00 0.30
17.00 2.75 1.84 0.00 0.30
17.10 2.76 1.85 0.00 0.30
17.20 2.77 1.86 0.00 0.30
17.30 2.78 1.86 0.00 0.29
17.40 2.79 1.87 0.00 0.29
17.50 2.79 1.88 0.00 0.29
17.60 2.80 1.89 0.00 0.29
17.70 2.81 1.90 0.00 0.29
17.80 2.82 1.90 0.00 0.28
17.90 2.83 1.91 0.00 0.28
18.00 2.84 1.92 0.00 0.28
18.10 2.84 1.93 0.00 0.28
18.20 2.85 1.93 0.00 0.28
18.30 2.86 1.94 0.00 0.27
18.40 2.87 1.95 0.00 0.27
18.50 2.87 1.95 0.00 0.27
18.60 2.88 1.96 0.00 0.27
18.70 2.89 1.97 0.00 0.26
18.80 2.90 1.98 0.00 0.26
18.90 2.90 1.98 0.00 0.26
19.00 2.91 1.99 0.00 0.26
19.10 2.92 2.00 0.00 0.26
19.20 2.93 2.00 0.00 0.25
19.30 2.93 2.01 0.00 0.25
19.40 2.94 2.02 0.00 0.25
19.50 2.95 2.02 0.00 0.25
19.60 2.96 2.03 0.00 0.25
19.70 2.96 2.04 0.00 0.24
19.80 2.97 2.04 0.00 0.24
19.90 2.98 2.05 0.00 0.24
20.00 2.98 2.05 0.00 0.24
20.10 2.99 2.06 0.00 0.24
20.20 3.00 2.07 0.00 0.23
20.30 3.00 2.07 0.00 0.23
20.40 3.01 2.08 0.00 0.23
20.50 3.02 2.09 0.00 0.23
20.60 3.02 2.09 0.00 0.23
20.70 3.03 2.10 0.00 0.22
20.80 3.03 2.10 0.00 0.22
20.90 3.04 2.11 0.00 0.22
21.00 3.05 2.11 0.00 0.22
21.10 3.05 2.12 0.00 0.22
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Hydrograph for Subcatchment 1S: 1A (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

21.20 3.06 2.13 0.00 0.21
21.30 3.06 2.13 0.00 0.21
21.40 3.07 2.14 0.00 0.21
21.50 3.08 2.14 0.00 0.21
21.60 3.08 2.15 0.00 0.21
21.70 3.09 2.15 0.00 0.20
21.80 3.09 2.16 0.00 0.20
21.90 3.10 2.16 0.00 0.20
22.00 3.10 2.17 0.00 0.20
22.10 3.11 2.17 0.00 0.19
22.20 3.11 2.18 0.00 0.19
22.30 3.12 2.18 0.00 0.19
22.40 3.13 2.19 0.00 0.19
22.50 3.13 2.19 0.00 0.19
22.60 3.14 2.20 0.00 0.18
22.70 3.14 2.20 0.00 0.18
22.80 3.15 2.21 0.00 0.18
22.90 3.15 2.21 0.00 0.18
23.00 3.16 2.22 0.00 0.18
23.10 3.16 2.22 0.00 0.17
23.20 3.16 2.23 0.00 0.17
23.30 3.17 2.23 0.00 0.17
23.40 3.17 2.23 0.00 0.17
23.50 3.18 2.24 0.00 0.17
23.60 3.18 2.24 0.00 0.16
23.70 3.19 2.25 0.00 0.16
23.80 3.19 2.25 0.00 0.16
23.90 3.20 2.25 0.00 0.16
24.00 3.20 2.26 0.00 0.15
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Summary for Reach 4R: (new Reach)

Inflow Area = 3.540 ac, 0.00% Impervious,  Inflow Depth > 2.23"    for  2 event
Inflow = 2.34 cfs @ 10.11 hrs,  Volume= 0.658 af
Outflow = 2.34 cfs @ 10.11 hrs,  Volume= 0.658 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
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Hydrograph for Reach 4R: (new Reach)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.10 0.00 0.00
0.20 0.00 0.00
0.30 0.00 0.00
0.40 0.00 0.00
0.50 0.00 0.00
0.60 0.00 0.00
0.70 0.00 0.00
0.80 0.00 0.00
0.90 0.00 0.00
1.00 0.00 0.00
1.10 0.00 0.00
1.20 0.00 0.00
1.30 0.00 0.00
1.40 0.00 0.00
1.50 0.00 0.00
1.60 0.00 0.00
1.70 0.00 0.00
1.80 0.00 0.00
1.90 0.00 0.00
2.00 0.00 0.00
2.10 0.00 0.00
2.20 0.00 0.00
2.30 0.00 0.00
2.40 0.00 0.00
2.50 0.00 0.00
2.60 0.00 0.00
2.70 0.00 0.00
2.80 0.00 0.00
2.90 0.00 0.00
3.00 0.00 0.00
3.10 0.00 0.00
3.20 0.00 0.00
3.30 0.00 0.00
3.40 0.00 0.00
3.50 0.00 0.00
3.60 0.00 0.00
3.70 0.00 0.00
3.80 0.00 0.00
3.90 0.00 0.00
4.00 0.01 0.01
4.10 0.01 0.01
4.20 0.01 0.01
4.30 0.01 0.01
4.40 0.02 0.02
4.50 0.02 0.02
4.60 0.02 0.02
4.70 0.03 0.03
4.80 0.03 0.03
4.90 0.03 0.03
5.00 0.03 0.03
5.10 0.04 0.04
5.20 0.04 0.04

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

5.30 0.04 0.04
5.40 0.05 0.05
5.50 0.05 0.05
5.60 0.05 0.05
5.70 0.06 0.06
5.80 0.06 0.06
5.90 0.06 0.06
6.00 0.07 0.07
6.10 0.07 0.07
6.20 0.07 0.07
6.30 0.08 0.08
6.40 0.08 0.08
6.50 0.09 0.09
6.60 0.09 0.09
6.70 0.10 0.10
6.80 0.11 0.11
6.90 0.11 0.11
7.00 0.12 0.12
7.10 0.13 0.13
7.20 0.13 0.13
7.30 0.14 0.14
7.40 0.15 0.15
7.50 0.15 0.15
7.60 0.16 0.16
7.70 0.17 0.17
7.80 0.17 0.17
7.90 0.18 0.18
8.00 0.19 0.19
8.10 0.19 0.19
8.20 0.20 0.20
8.30 0.21 0.21
8.40 0.23 0.23
8.50 0.25 0.25
8.60 0.26 0.26
8.70 0.29 0.29
8.80 0.31 0.31
8.90 0.33 0.33
9.00 0.36 0.36
9.10 0.39 0.39
9.20 0.42 0.42
9.30 0.46 0.46
9.40 0.50 0.50
9.50 0.55 0.55
9.60 0.62 0.62
9.70 0.77 0.77
9.80 1.06 1.06
9.90 1.62 1.62

10.00 2.20 2.20
10.10 2.34 2.34
10.20 2.24 2.24
10.30 2.12 2.12
10.40 2.00 2.00
10.50 1.87 1.87
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Hydrograph for Reach 4R: (new Reach) (continued)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

10.60 1.75 1.75
10.70 1.62 1.62
10.80 1.51 1.51
10.90 1.41 1.41
11.00 1.32 1.32
11.10 1.23 1.23
11.20 1.16 1.16
11.30 1.09 1.09
11.40 1.03 1.03
11.50 0.97 0.97
11.60 0.92 0.92
11.70 0.88 0.88
11.80 0.84 0.84
11.90 0.80 0.80
12.00 0.77 0.77
12.10 0.74 0.74
12.20 0.71 0.71
12.30 0.68 0.68
12.40 0.66 0.66
12.50 0.64 0.64
12.60 0.62 0.62
12.70 0.60 0.60
12.80 0.58 0.58
12.90 0.57 0.57
13.00 0.55 0.55
13.10 0.54 0.54
13.20 0.52 0.52
13.30 0.51 0.51
13.40 0.49 0.49
13.50 0.48 0.48
13.60 0.47 0.47
13.70 0.46 0.46
13.80 0.45 0.45
13.90 0.43 0.43
14.00 0.42 0.42
14.10 0.41 0.41
14.20 0.40 0.40
14.30 0.39 0.39
14.40 0.39 0.39
14.50 0.38 0.38
14.60 0.37 0.37
14.70 0.37 0.37
14.80 0.36 0.36
14.90 0.36 0.36
15.00 0.35 0.35
15.10 0.35 0.35
15.20 0.35 0.35
15.30 0.34 0.34
15.40 0.34 0.34
15.50 0.34 0.34
15.60 0.33 0.33
15.70 0.33 0.33
15.80 0.33 0.33

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

15.90 0.32 0.32
16.00 0.32 0.32
16.10 0.32 0.32
16.20 0.32 0.32
16.30 0.31 0.31
16.40 0.31 0.31
16.50 0.31 0.31
16.60 0.31 0.31
16.70 0.31 0.31
16.80 0.30 0.30
16.90 0.30 0.30
17.00 0.30 0.30
17.10 0.30 0.30
17.20 0.30 0.30
17.30 0.29 0.29
17.40 0.29 0.29
17.50 0.29 0.29
17.60 0.29 0.29
17.70 0.29 0.29
17.80 0.28 0.28
17.90 0.28 0.28
18.00 0.28 0.28
18.10 0.28 0.28
18.20 0.28 0.28
18.30 0.27 0.27
18.40 0.27 0.27
18.50 0.27 0.27
18.60 0.27 0.27
18.70 0.26 0.26
18.80 0.26 0.26
18.90 0.26 0.26
19.00 0.26 0.26
19.10 0.26 0.26
19.20 0.25 0.25
19.30 0.25 0.25
19.40 0.25 0.25
19.50 0.25 0.25
19.60 0.25 0.25
19.70 0.24 0.24
19.80 0.24 0.24
19.90 0.24 0.24
20.00 0.24 0.24
20.10 0.24 0.24
20.20 0.23 0.23
20.30 0.23 0.23
20.40 0.23 0.23
20.50 0.23 0.23
20.60 0.23 0.23
20.70 0.22 0.22
20.80 0.22 0.22
20.90 0.22 0.22
21.00 0.22 0.22
21.10 0.22 0.22



Type I 24-hr 2  Rainfall=3.20"2-year calcs
  Printed  9/9/2022Prepared by HDG, INC.

Page 13HydroCAD® 9.10  s/n 06751  © 2010 HydroCAD Software Solutions LLC

Hydrograph for Reach 4R: (new Reach) (continued)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

21.20 0.21 0.21
21.30 0.21 0.21
21.40 0.21 0.21
21.50 0.21 0.21
21.60 0.21 0.21
21.70 0.20 0.20
21.80 0.20 0.20
21.90 0.20 0.20
22.00 0.20 0.20
22.10 0.19 0.19
22.20 0.19 0.19
22.30 0.19 0.19
22.40 0.19 0.19
22.50 0.19 0.19
22.60 0.18 0.18
22.70 0.18 0.18
22.80 0.18 0.18
22.90 0.18 0.18
23.00 0.18 0.18
23.10 0.17 0.17
23.20 0.17 0.17
23.30 0.17 0.17
23.40 0.17 0.17
23.50 0.17 0.17
23.60 0.16 0.16
23.70 0.16 0.16
23.80 0.16 0.16
23.90 0.16 0.16
24.00 0.15 0.15
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

3.540 89 Gravel roads, HSG C  (1S)
3.540 89 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
3.540 HSG C 1S
0.000 HSG D
0.000 Other
3.540 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.10 hrs, 241 points
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=3.540 ac   0.00% Impervious   Runoff Depth>2.05"Subcatchment 1S: 1A-PROPOSED
   Flow Length=610'   Slope=0.0066 '/'   Tc=40.9 min   CN=89/0   Runoff=2.13 cfs  0.606 af

   Inflow=2.13 cfs  0.606 afReach 4R: (new Reach)
   Outflow=2.13 cfs  0.606 af

Total Runoff Area = 3.540 ac   Runoff Volume = 0.606 af   Average Runoff Depth = 2.05"
100.00% Pervious = 3.540 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 1A-PROPOSED

Runoff = 2.13 cfs @ 10.11 hrs,  Volume= 0.606 af,  Depth> 2.05"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type I 24-hr 2  Rainfall=3.20"

Area (ac) CN Description
3.540 89 Gravel roads, HSG C
3.540 89 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.8 300 0.0066 0.25 Sheet Flow, 1A-1

Fallow   n= 0.050   P2= 1.90"
19.8 300 0.0066 0.25 Sheet Flow, 1A-2

Fallow   n= 0.050   P2= 1.90"
1.3 10 0.0066 0.13 Sheet Flow, 1A-3

Fallow   n= 0.050   P2= 1.90"
40.9 610 Total
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Hydrograph for Subcatchment 1S: 1A-PROPOSED

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00 0.00
0.10 0.01 0.00 0.00 0.00
0.20 0.01 0.00 0.00 0.00
0.30 0.02 0.00 0.00 0.00
0.40 0.02 0.00 0.00 0.00
0.50 0.03 0.00 0.00 0.00
0.60 0.03 0.00 0.00 0.00
0.70 0.04 0.00 0.00 0.00
0.80 0.04 0.00 0.00 0.00
0.90 0.05 0.00 0.00 0.00
1.00 0.06 0.00 0.00 0.00
1.10 0.06 0.00 0.00 0.00
1.20 0.07 0.00 0.00 0.00
1.30 0.07 0.00 0.00 0.00
1.40 0.08 0.00 0.00 0.00
1.50 0.08 0.00 0.00 0.00
1.60 0.09 0.00 0.00 0.00
1.70 0.10 0.00 0.00 0.00
1.80 0.10 0.00 0.00 0.00
1.90 0.11 0.00 0.00 0.00
2.00 0.11 0.00 0.00 0.00
2.10 0.12 0.00 0.00 0.00
2.20 0.12 0.00 0.00 0.00
2.30 0.13 0.00 0.00 0.00
2.40 0.14 0.00 0.00 0.00
2.50 0.14 0.00 0.00 0.00
2.60 0.15 0.00 0.00 0.00
2.70 0.15 0.00 0.00 0.00
2.80 0.16 0.00 0.00 0.00
2.90 0.17 0.00 0.00 0.00
3.00 0.17 0.00 0.00 0.00
3.10 0.18 0.00 0.00 0.00
3.20 0.19 0.00 0.00 0.00
3.30 0.19 0.00 0.00 0.00
3.40 0.20 0.00 0.00 0.00
3.50 0.21 0.00 0.00 0.00
3.60 0.21 0.00 0.00 0.00
3.70 0.22 0.00 0.00 0.00
3.80 0.23 0.00 0.00 0.00
3.90 0.24 0.00 0.00 0.00
4.00 0.24 0.00 0.00 0.00
4.10 0.25 0.00 0.00 0.00
4.20 0.26 0.00 0.00 0.00
4.30 0.27 0.00 0.00 0.00
4.40 0.27 0.00 0.00 0.00
4.50 0.28 0.00 0.00 0.00
4.60 0.29 0.00 0.00 0.00
4.70 0.30 0.00 0.00 0.01
4.80 0.30 0.00 0.00 0.01
4.90 0.31 0.00 0.00 0.01
5.00 0.32 0.00 0.00 0.01
5.10 0.33 0.00 0.00 0.02
5.20 0.34 0.01 0.00 0.02



Type I 24-hr 2  Rainfall=3.20"1A-2-year_PROPOSED
  Printed  9/9/2022Prepared by HDG, INC.

Page 6HydroCAD® 9.10  s/n 06751  © 2010 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 1S: 1A-PROPOSED (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

5.30 0.34 0.01 0.00 0.02
5.40 0.35 0.01 0.00 0.02
5.50 0.36 0.01 0.00 0.03
5.60 0.37 0.01 0.00 0.03
5.70 0.38 0.01 0.00 0.03
5.80 0.38 0.01 0.00 0.03
5.90 0.39 0.02 0.00 0.04
6.00 0.40 0.02 0.00 0.04
6.10 0.41 0.02 0.00 0.04
6.20 0.42 0.02 0.00 0.05
6.30 0.43 0.02 0.00 0.05
6.40 0.44 0.02 0.00 0.05
6.50 0.45 0.03 0.00 0.06
6.60 0.46 0.03 0.00 0.06
6.70 0.47 0.03 0.00 0.07
6.80 0.48 0.04 0.00 0.07
6.90 0.49 0.04 0.00 0.08
7.00 0.50 0.04 0.00 0.08
7.10 0.51 0.05 0.00 0.09
7.20 0.52 0.05 0.00 0.10
7.30 0.53 0.05 0.00 0.10
7.40 0.55 0.06 0.00 0.11
7.50 0.56 0.06 0.00 0.11
7.60 0.57 0.07 0.00 0.12
7.70 0.58 0.07 0.00 0.13
7.80 0.60 0.08 0.00 0.13
7.90 0.61 0.08 0.00 0.14
8.00 0.62 0.09 0.00 0.14
8.10 0.63 0.09 0.00 0.15
8.20 0.65 0.10 0.00 0.16
8.30 0.66 0.11 0.00 0.17
8.40 0.68 0.11 0.00 0.18
8.50 0.70 0.12 0.00 0.20
8.60 0.72 0.13 0.00 0.21
8.70 0.74 0.14 0.00 0.23
8.80 0.76 0.15 0.00 0.25
8.90 0.79 0.16 0.00 0.27
9.00 0.81 0.18 0.00 0.30
9.10 0.84 0.19 0.00 0.32
9.20 0.87 0.21 0.00 0.35
9.30 0.90 0.23 0.00 0.39
9.40 0.93 0.25 0.00 0.43
9.50 0.97 0.27 0.00 0.47
9.60 1.02 0.30 0.00 0.53
9.70 1.11 0.35 0.00 0.67
9.80 1.24 0.44 0.00 0.93
9.90 1.48 0.62 0.00 1.45

10.00 1.65 0.74 0.00 1.99
10.10 1.70 0.79 0.00 2.13
10.20 1.75 0.83 0.00 2.04
10.30 1.80 0.86 0.00 1.94
10.40 1.83 0.89 0.00 1.84
10.50 1.87 0.92 0.00 1.72
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Hydrograph for Subcatchment 1S: 1A-PROPOSED (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

10.60 1.89 0.94 0.00 1.61
10.70 1.92 0.96 0.00 1.50
10.80 1.95 0.98 0.00 1.40
10.90 1.97 1.00 0.00 1.31
11.00 1.99 1.02 0.00 1.22
11.10 2.02 1.04 0.00 1.15
11.20 2.04 1.06 0.00 1.08
11.30 2.06 1.08 0.00 1.01
11.40 2.08 1.09 0.00 0.96
11.50 2.10 1.11 0.00 0.91
11.60 2.12 1.13 0.00 0.87
11.70 2.14 1.14 0.00 0.83
11.80 2.15 1.16 0.00 0.79
11.90 2.17 1.17 0.00 0.76
12.00 2.19 1.19 0.00 0.72
12.10 2.21 1.20 0.00 0.70
12.20 2.22 1.21 0.00 0.67
12.30 2.24 1.23 0.00 0.65
12.40 2.25 1.24 0.00 0.62
12.50 2.27 1.26 0.00 0.60
12.60 2.28 1.27 0.00 0.59
12.70 2.30 1.28 0.00 0.57
12.80 2.31 1.29 0.00 0.55
12.90 2.33 1.31 0.00 0.54
13.00 2.34 1.32 0.00 0.52
13.10 2.36 1.33 0.00 0.51
13.20 2.37 1.34 0.00 0.50
13.30 2.38 1.35 0.00 0.48
13.40 2.39 1.36 0.00 0.47
13.50 2.41 1.37 0.00 0.46
13.60 2.42 1.38 0.00 0.45
13.70 2.43 1.39 0.00 0.44
13.80 2.44 1.40 0.00 0.43
13.90 2.45 1.41 0.00 0.42
14.00 2.46 1.42 0.00 0.41
14.10 2.47 1.43 0.00 0.40
14.20 2.48 1.44 0.00 0.39
14.30 2.50 1.45 0.00 0.38
14.40 2.51 1.46 0.00 0.37
14.50 2.52 1.47 0.00 0.36
14.60 2.53 1.48 0.00 0.36
14.70 2.54 1.49 0.00 0.35
14.80 2.55 1.50 0.00 0.35
14.90 2.56 1.50 0.00 0.34
15.00 2.57 1.51 0.00 0.34
15.10 2.58 1.52 0.00 0.34
15.20 2.59 1.53 0.00 0.33
15.30 2.60 1.54 0.00 0.33
15.40 2.61 1.55 0.00 0.33
15.50 2.62 1.56 0.00 0.32
15.60 2.62 1.56 0.00 0.32
15.70 2.63 1.57 0.00 0.32
15.80 2.64 1.58 0.00 0.31
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Hydrograph for Subcatchment 1S: 1A-PROPOSED (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

15.90 2.65 1.59 0.00 0.31
16.00 2.66 1.60 0.00 0.31
16.10 2.67 1.61 0.00 0.31
16.20 2.68 1.61 0.00 0.31
16.30 2.69 1.62 0.00 0.30
16.40 2.70 1.63 0.00 0.30
16.50 2.71 1.64 0.00 0.30
16.60 2.72 1.65 0.00 0.30
16.70 2.73 1.65 0.00 0.29
16.80 2.73 1.66 0.00 0.29
16.90 2.74 1.67 0.00 0.29
17.00 2.75 1.68 0.00 0.29
17.10 2.76 1.68 0.00 0.29
17.20 2.77 1.69 0.00 0.29
17.30 2.78 1.70 0.00 0.28
17.40 2.79 1.71 0.00 0.28
17.50 2.79 1.72 0.00 0.28
17.60 2.80 1.72 0.00 0.28
17.70 2.81 1.73 0.00 0.28
17.80 2.82 1.74 0.00 0.27
17.90 2.83 1.74 0.00 0.27
18.00 2.84 1.75 0.00 0.27
18.10 2.84 1.76 0.00 0.27
18.20 2.85 1.77 0.00 0.27
18.30 2.86 1.77 0.00 0.26
18.40 2.87 1.78 0.00 0.26
18.50 2.87 1.79 0.00 0.26
18.60 2.88 1.79 0.00 0.26
18.70 2.89 1.80 0.00 0.26
18.80 2.90 1.81 0.00 0.25
18.90 2.90 1.81 0.00 0.25
19.00 2.91 1.82 0.00 0.25
19.10 2.92 1.83 0.00 0.25
19.20 2.93 1.83 0.00 0.25
19.30 2.93 1.84 0.00 0.24
19.40 2.94 1.85 0.00 0.24
19.50 2.95 1.85 0.00 0.24
19.60 2.96 1.86 0.00 0.24
19.70 2.96 1.87 0.00 0.24
19.80 2.97 1.87 0.00 0.23
19.90 2.98 1.88 0.00 0.23
20.00 2.98 1.88 0.00 0.23
20.10 2.99 1.89 0.00 0.23
20.20 3.00 1.90 0.00 0.23
20.30 3.00 1.90 0.00 0.23
20.40 3.01 1.91 0.00 0.22
20.50 3.02 1.91 0.00 0.22
20.60 3.02 1.92 0.00 0.22
20.70 3.03 1.93 0.00 0.22
20.80 3.03 1.93 0.00 0.22
20.90 3.04 1.94 0.00 0.21
21.00 3.05 1.94 0.00 0.21
21.10 3.05 1.95 0.00 0.21
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Hydrograph for Subcatchment 1S: 1A-PROPOSED (continued)

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

21.20 3.06 1.95 0.00 0.21
21.30 3.06 1.96 0.00 0.21
21.40 3.07 1.96 0.00 0.20
21.50 3.08 1.97 0.00 0.20
21.60 3.08 1.97 0.00 0.20
21.70 3.09 1.98 0.00 0.20
21.80 3.09 1.98 0.00 0.20
21.90 3.10 1.99 0.00 0.19
22.00 3.10 1.99 0.00 0.19
22.10 3.11 2.00 0.00 0.19
22.20 3.11 2.00 0.00 0.19
22.30 3.12 2.01 0.00 0.19
22.40 3.13 2.01 0.00 0.18
22.50 3.13 2.02 0.00 0.18
22.60 3.14 2.02 0.00 0.18
22.70 3.14 2.03 0.00 0.18
22.80 3.15 2.03 0.00 0.18
22.90 3.15 2.04 0.00 0.17
23.00 3.16 2.04 0.00 0.17
23.10 3.16 2.05 0.00 0.17
23.20 3.16 2.05 0.00 0.17
23.30 3.17 2.05 0.00 0.16
23.40 3.17 2.06 0.00 0.16
23.50 3.18 2.06 0.00 0.16
23.60 3.18 2.07 0.00 0.16
23.70 3.19 2.07 0.00 0.16
23.80 3.19 2.07 0.00 0.15
23.90 3.20 2.08 0.00 0.15
24.00 3.20 2.08 0.00 0.15
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Summary for Reach 4R: (new Reach)

Inflow Area = 3.540 ac, 0.00% Impervious,  Inflow Depth > 2.05"    for  2 event
Inflow = 2.13 cfs @ 10.11 hrs,  Volume= 0.606 af
Outflow = 2.13 cfs @ 10.11 hrs,  Volume= 0.606 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
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Hydrograph for Reach 4R: (new Reach)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.10 0.00 0.00
0.20 0.00 0.00
0.30 0.00 0.00
0.40 0.00 0.00
0.50 0.00 0.00
0.60 0.00 0.00
0.70 0.00 0.00
0.80 0.00 0.00
0.90 0.00 0.00
1.00 0.00 0.00
1.10 0.00 0.00
1.20 0.00 0.00
1.30 0.00 0.00
1.40 0.00 0.00
1.50 0.00 0.00
1.60 0.00 0.00
1.70 0.00 0.00
1.80 0.00 0.00
1.90 0.00 0.00
2.00 0.00 0.00
2.10 0.00 0.00
2.20 0.00 0.00
2.30 0.00 0.00
2.40 0.00 0.00
2.50 0.00 0.00
2.60 0.00 0.00
2.70 0.00 0.00
2.80 0.00 0.00
2.90 0.00 0.00
3.00 0.00 0.00
3.10 0.00 0.00
3.20 0.00 0.00
3.30 0.00 0.00
3.40 0.00 0.00
3.50 0.00 0.00
3.60 0.00 0.00
3.70 0.00 0.00
3.80 0.00 0.00
3.90 0.00 0.00
4.00 0.00 0.00
4.10 0.00 0.00
4.20 0.00 0.00
4.30 0.00 0.00
4.40 0.00 0.00
4.50 0.00 0.00
4.60 0.00 0.00
4.70 0.01 0.01
4.80 0.01 0.01
4.90 0.01 0.01
5.00 0.01 0.01
5.10 0.02 0.02
5.20 0.02 0.02

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

5.30 0.02 0.02
5.40 0.02 0.02
5.50 0.03 0.03
5.60 0.03 0.03
5.70 0.03 0.03
5.80 0.03 0.03
5.90 0.04 0.04
6.00 0.04 0.04
6.10 0.04 0.04
6.20 0.05 0.05
6.30 0.05 0.05
6.40 0.05 0.05
6.50 0.06 0.06
6.60 0.06 0.06
6.70 0.07 0.07
6.80 0.07 0.07
6.90 0.08 0.08
7.00 0.08 0.08
7.10 0.09 0.09
7.20 0.10 0.10
7.30 0.10 0.10
7.40 0.11 0.11
7.50 0.11 0.11
7.60 0.12 0.12
7.70 0.13 0.13
7.80 0.13 0.13
7.90 0.14 0.14
8.00 0.14 0.14
8.10 0.15 0.15
8.20 0.16 0.16
8.30 0.17 0.17
8.40 0.18 0.18
8.50 0.20 0.20
8.60 0.21 0.21
8.70 0.23 0.23
8.80 0.25 0.25
8.90 0.27 0.27
9.00 0.30 0.30
9.10 0.32 0.32
9.20 0.35 0.35
9.30 0.39 0.39
9.40 0.43 0.43
9.50 0.47 0.47
9.60 0.53 0.53
9.70 0.67 0.67
9.80 0.93 0.93
9.90 1.45 1.45

10.00 1.99 1.99
10.10 2.13 2.13
10.20 2.04 2.04
10.30 1.94 1.94
10.40 1.84 1.84
10.50 1.72 1.72
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Hydrograph for Reach 4R: (new Reach) (continued)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

10.60 1.61 1.61
10.70 1.50 1.50
10.80 1.40 1.40
10.90 1.31 1.31
11.00 1.22 1.22
11.10 1.15 1.15
11.20 1.08 1.08
11.30 1.01 1.01
11.40 0.96 0.96
11.50 0.91 0.91
11.60 0.87 0.87
11.70 0.83 0.83
11.80 0.79 0.79
11.90 0.76 0.76
12.00 0.72 0.72
12.10 0.70 0.70
12.20 0.67 0.67
12.30 0.65 0.65
12.40 0.62 0.62
12.50 0.60 0.60
12.60 0.59 0.59
12.70 0.57 0.57
12.80 0.55 0.55
12.90 0.54 0.54
13.00 0.52 0.52
13.10 0.51 0.51
13.20 0.50 0.50
13.30 0.48 0.48
13.40 0.47 0.47
13.50 0.46 0.46
13.60 0.45 0.45
13.70 0.44 0.44
13.80 0.43 0.43
13.90 0.42 0.42
14.00 0.41 0.41
14.10 0.40 0.40
14.20 0.39 0.39
14.30 0.38 0.38
14.40 0.37 0.37
14.50 0.36 0.36
14.60 0.36 0.36
14.70 0.35 0.35
14.80 0.35 0.35
14.90 0.34 0.34
15.00 0.34 0.34
15.10 0.34 0.34
15.20 0.33 0.33
15.30 0.33 0.33
15.40 0.33 0.33
15.50 0.32 0.32
15.60 0.32 0.32
15.70 0.32 0.32
15.80 0.31 0.31

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

15.90 0.31 0.31
16.00 0.31 0.31
16.10 0.31 0.31
16.20 0.31 0.31
16.30 0.30 0.30
16.40 0.30 0.30
16.50 0.30 0.30
16.60 0.30 0.30
16.70 0.29 0.29
16.80 0.29 0.29
16.90 0.29 0.29
17.00 0.29 0.29
17.10 0.29 0.29
17.20 0.29 0.29
17.30 0.28 0.28
17.40 0.28 0.28
17.50 0.28 0.28
17.60 0.28 0.28
17.70 0.28 0.28
17.80 0.27 0.27
17.90 0.27 0.27
18.00 0.27 0.27
18.10 0.27 0.27
18.20 0.27 0.27
18.30 0.26 0.26
18.40 0.26 0.26
18.50 0.26 0.26
18.60 0.26 0.26
18.70 0.26 0.26
18.80 0.25 0.25
18.90 0.25 0.25
19.00 0.25 0.25
19.10 0.25 0.25
19.20 0.25 0.25
19.30 0.24 0.24
19.40 0.24 0.24
19.50 0.24 0.24
19.60 0.24 0.24
19.70 0.24 0.24
19.80 0.23 0.23
19.90 0.23 0.23
20.00 0.23 0.23
20.10 0.23 0.23
20.20 0.23 0.23
20.30 0.23 0.23
20.40 0.22 0.22
20.50 0.22 0.22
20.60 0.22 0.22
20.70 0.22 0.22
20.80 0.22 0.22
20.90 0.21 0.21
21.00 0.21 0.21
21.10 0.21 0.21
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Hydrograph for Reach 4R: (new Reach) (continued)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

21.20 0.21 0.21
21.30 0.21 0.21
21.40 0.20 0.20
21.50 0.20 0.20
21.60 0.20 0.20
21.70 0.20 0.20
21.80 0.20 0.20
21.90 0.19 0.19
22.00 0.19 0.19
22.10 0.19 0.19
22.20 0.19 0.19
22.30 0.19 0.19
22.40 0.18 0.18
22.50 0.18 0.18
22.60 0.18 0.18
22.70 0.18 0.18
22.80 0.18 0.18
22.90 0.17 0.17
23.00 0.17 0.17
23.10 0.17 0.17
23.20 0.17 0.17
23.30 0.16 0.16
23.40 0.16 0.16
23.50 0.16 0.16
23.60 0.16 0.16
23.70 0.16 0.16
23.80 0.15 0.15
23.90 0.15 0.15
24.00 0.15 0.15



 
 
 

 
 
 

 
 
 

EXHIBITS 



 
 
 
 
 
 
 
 
 
 
 

EXHIBIT A:  EXISTING CONDITIONS DRAINAGE CONCEPT MAP 



1
1

8 1 1

(XX)

0 0



 
 
 
 
 
 
 
 
 
 

 
EXHIBIT B:  PROPOSED CONDITIONS DRAINAGE CONCEPT MAP 






