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Section 1 

GENERAL INFORMATION  

A. PROJECT DESCRIPTION 

 

This Stormwater Management Report is for the proposed Mudslingers Drive-thru Coffee kiosk to be located at 

3134 Townline Road (C.R. 10) in the Town of Canandaigua, NY.  The project site is approximately 2.175 acres with 

a disturbed area of approximately 0.74 acres, bounded by Townline Road (C.R. 10) to the east and vacant 

commercial property to the south, west and north.  

This proposed design will mitigate the increase in peak flow created by the proposed development.  This is done 

by reducing the undetained drainage area and through peak flow attenuation.  This approach will alleviate impacts 

to existing downstream structures and properties from the proposed site improvements.  

 

B. SOIL CLASSIFICATION 

 

According to the Natural Resources Conservation Service website (NRCS), the majority of the onsite soil is 

classified as 126B (Palmyra gravelly loam) and 128B (Palmyra gravelly sandy loam. These soil types slope at 

approximately 3 to 8 percent.  These soils are well drained.  

 

Section 2 

HYDROLOGY 

A. METHODOLOGY 

Stormwater runoff rates discharged from the site under the existing conditions provide the basis on which to 

compare the impacts of the proposed site improvements.  Analysis points are established where runoff exits the 

site to provide a fixed location at which existing and proposed stormwater quantities can be compared.  The areas 

draining to each analysis point are delineated using topographic survey maps, grading plans and utility plans.  

HydroCAD 9.1 by HydroCAD Software Solutions LLC was used to model the existing and proposed condition.  This 

program simulates the USDA Soil Conservations Service’s TR-20 hydrologic model to analyze discharges from 

drainage areas and retention basins.   

The parameters required to calculate stormwater runoff are area, curve number, and time of concentration.  Each 

drainage area is evaluated using the guidelines described in USDA Soil Conservation Service’s TR-55 to determine 

the curve number and time of concentration.   

The runoff curve number (CN) is based on a weighted average of ground cover and soil type.  The underlying soil 

types are described in county soil maps.  Site and grading plans and survey maps outline existing and proposed 

ground cover.  CN values for specific locations are determined from the tables presented in TR-55. 

Time of concentration (Tc) represents the amount of time it takes for runoff to travel from the hydraulically most 

distant point of the watershed to the point of analysis.  Surface roughness, slope, channel shape and flow 

patterns are the factors that affect the time of concentration.  Stormwater runoff flows through the drainage 

area as sheet flow, shallow concentrated flow, open channel flow, or concentrated flow (such as in storm 

sewers).  For this report sheet flow will become shallow concentrated flow after a maximum of 150 feet for the 

existing condition and 100 feet for the proposed condition.  The sum of the travel times over the various 
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surfaces within the assumed flow path for a specific drainage area determines that area’s time of concentration.
The figures and formulas in TR-55 are employed to compute travel times for sheet flow and shallow
concentrated flow.  Manning’s equation is used to determine flow velocities through pipes.

The stage-storage-discharge relationship for the proposed detention area is determined from topographical
data and outlet structure characteristics.  Discharge rates and storage volumes at various elevations (stage) are
represented by this relationship.  The pond storage capacity is calculated by determining the surface area at
various elevations.

B. EXISTING CONDITIONS

The existing drainage area, DR-1, comprises a total of 0.932 acres.  The parcel to be developed consists of
sparse grass with some brush and some trees.  The site sheet flow drains to the south west towards an existing
drainage swale along the northerly boundary of the existing commercial plaza to the south.

Table II

Existing Conditions Summary

Drainage
Area

Description Size (ac) Composite Cn Tc (min)

Area DR-1 Drainage Area DR-1, consists of 0.932 acres This area consists
of grass, a couple of trees some brush and a small section of
the existing asphalt drive that runs along the northerly
boundary line of the site.  This area sheet flow drains to the
south  west  towards  an  existing  drainage  swale  along  the
northerly  boundary  of  the  existing  commercial  plaza  to  the
south

0.932 67 10

C. PROPOSED CONDITIONS

The Proposed drainage area comprises a total of 0.932 acres.  Proposed parking lot impervious areas will drain
via sheet flow, swales and storm sewer to a proposed storm water basin which discharges to the existing road
side swale to the north of the site.

The overall drainage area was divided into two sub areas for analysis purposes, labeled DR-10 and DR-20 as
shown on DR-PR, the Proposed Conditions Drainage Plan in Appendix B.

Drainage Area DR-10, consisting of 0.157 acres, includes the northerly portion of the disturbed area. This area
consists of lawn area and a portion of the existing asphalt drive to the north.  This area sheet drains to the west
to a proposed dry pond which discharges through a storm pipe to the proposed dry pond to the south.

Drainage Area DR-20, consisting of 0.775 acres, includes the remainder of the disturbed area including the
asphalt drives, parking, the kiosk and lawn area. This area sheet drains to the south west to the proposed dry
pond. This pond discharges through a storm pipe to the existing hillside leading to an existing roadside
drainage swale.

Water quality is not required as the site only has 8,200+/- s.f. of new impervious surface. Water quality is is
required for developments that create more than 10,000 s.f. of impervious surface.
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Table III summarizes the hydrologic characteristics of the drainage areas described above.  See Appendix A for 

computations for the existing drainage conditions. 

Table III 

Proposed Conditions Summary 

 

Drainage 

Area 

Description Size 

(ac) 

Composite Cn Tc (min) 

Area DR-10 Drainage Area DR-10, consisting of 0.157 acres, includes the 

northerly portion of the disturbed area. This area consists of 

lawn area and a portion of the existing asphalt drive to the 

north.  This area sheet drains to the west to a proposed dry 

pond which discharges through a storm pipe to the proposed 

dry pond to the south. 

 

0.157 67 5 

Area DR-20 Drainage Area DR-20, consisting of 0.775 acres, includes the 

remainder of the disturbed area including the asphalt drives, 

parking, the kiosk and lawn area. This area sheet drains to the 

south west to the proposed dry pond. This pond discharges 

through a storm pipe to the existing hillside leading to an 

existing roadside drainage swale. 

 

0.775 74 5 

 

Section 3 
SUMMARY OF FINDINGS 

A. SUMMARY OF RESULTS 

Table IV and Table V depicts the peak discharges from the site for each of the design storms for the existing and 

proposed conditions.  Table VI depicts the peak elevation of the swales during the design storm events.   

Table IV-Existing and Proposed Peak Discharge for the 10-Year Storm (cfs) 

10 yr. Design Storm Discharge 

Existing Proposed 

 

1.13 

 

0.48 

 

Table V-Existing and Proposed Peak Discharge for the 100-Year Storm (cfs) 

100 yr. Design Storm Discharge 

Existing Proposed 

 
3.30 

 

0.76 

 

Table VI-Peak Swale Elevations 

Design Storm Pond P1 Pond  P2 

10 Year 718.87 714.31 

100 Year 719.43 715.39 
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APPENDIX A 

 

EXISTING CONDITIONS MAP AND HYDROGRAPH REPORT 
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DR-1

DR-1

Routing Diagram for EXIST
Prepared by VRTHOR2012,  Printed 3/7/2018

HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



EXIST
  Printed  3/7/2018Prepared by VRTHOR2012

Page 2HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.871 69 50-75% Grass cover, Fair, HSG B  (DR-1)

0.061 98 Paved parking, HSG B  (DR-1)

0.932 71 TOTAL AREA



Type II 24-hr  1-Year Rainfall=1.89"EXIST
  Printed  3/7/2018Prepared by VRTHOR2012

Page 3HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment DR-1: DR-1

Runoff = 0.21 cfs @ 12.06 hrs,  Volume= 0.015 af,  Depth> 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=1.89"

Area (sf) CN Description

2,668 98 Paved parking, HSG B
37,926 69 50-75% Grass cover, Fair, HSG B

40,594 71 Weighted Average
37,926 93.43% Pervious Area
2,668 6.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry,

Subcatchment DR-1: DR-1

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
(c

fs
)

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr

1-Year Rainfall=1.89"

Runoff Area=40,594 sf

Runoff Volume=0.015 af

Runoff Depth>0.19"

Tc=10.0 min

CN=71

0.21 cfs



Type II 24-hr  10-Year Rainfall=3.14"EXIST
  Printed  3/7/2018Prepared by VRTHOR2012

Page 4HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment DR-1: DR-1

Runoff = 1.13 cfs @ 12.03 hrs,  Volume= 0.058 af,  Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.14"

Area (sf) CN Description

2,668 98 Paved parking, HSG B
37,926 69 50-75% Grass cover, Fair, HSG B

40,594 71 Weighted Average
37,926 93.43% Pervious Area
2,668 6.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry,

Subcatchment DR-1: DR-1

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
(c

fs
)

1

0

Type II 24-hr

10-Year Rainfall=3.14"

Runoff Area=40,594 sf

Runoff Volume=0.058 af

Runoff Depth>0.75"

Tc=10.0 min

CN=71

1.13 cfs



Type II 24-hr  100-Year Rainfall=5.29"EXIST
  Printed  3/7/2018Prepared by VRTHOR2012

Page 5HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment DR-1: DR-1

Runoff = 3.30 cfs @ 12.02 hrs,  Volume= 0.166 af,  Depth> 2.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.29"

Area (sf) CN Description

2,668 98 Paved parking, HSG B
37,926 69 50-75% Grass cover, Fair, HSG B

40,594 71 Weighted Average
37,926 93.43% Pervious Area
2,668 6.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry,

Subcatchment DR-1: DR-1

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
(c

fs
)

3

2

1

0

Type II 24-hr

100-Year Rainfall=5.29"

Runoff Area=40,594 sf

Runoff Volume=0.166 af

Runoff Depth>2.14"

Tc=10.0 min

CN=71

3.30 cfs
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APPENDIX B 

 

PROPOSED CONDITIONS DRAINAGE MAP AND HYDROGRAPH REPORT 
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DR10

DR10

DR20

DR20

P1

POND 1

P2

POND P2

Routing Diagram for proposed
Prepared by VRTHOR2012,  Printed 3/7/2018

HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



proposed
  Printed  3/7/2018Prepared by VRTHOR2012

Page 2HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.629 61 >75% Grass cover, Good, HSG B  (DR10, DR20)

0.303 98 Paved parking, HSG B  (DR10, DR20)

0.932 73 TOTAL AREA



Type II 24-hr  1-Year Rainfall=1.89"proposed
  Printed  3/7/2018Prepared by VRTHOR2012

Page 3HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Peak Elev=718.63'  Storage=6 cf   Inflow=0.02 cfs  0.002 afPond P1: POND 1
4.0"  Round Culvert  w/ 1.0" inside fill  n=0.013  L=110.0'  S=0.0318 '/'   Outflow=0.01 cfs  0.001 af

Peak Elev=713.80'  Storage=127 cf   Inflow=0.35 cfs  0.018 afPond P2: POND P2
6.0"  Round Culvert  n=0.013  L=80.0'  S=0.0050 '/'   Outflow=0.16 cfs  0.018 af



Type II 24-hr  1-Year Rainfall=1.89"proposed
  Printed  3/7/2018Prepared by VRTHOR2012

Page 4HydroCAD® 10.00-19  s/n 03498  © 2016 HydroCAD Software Solutions LLC

Summary for Pond P1: POND 1

Inflow Area = 0.157 ac, 16.81% Impervious,  Inflow Depth > 0.12"    for  1-Year event
Inflow = 0.02 cfs @ 12.01 hrs,  Volume= 0.002 af
Outflow = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af,  Atten= 51%,  Lag= 6.1 min
Primary = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 718.63' @ 12.11 hrs   Surf.Area= 74 sf   Storage= 6 cf

Plug-Flow detention time= 30.2 min calculated for 0.001 af (94% of inflow)
Center-of-Mass det. time= 13.0 min ( 893.6 - 880.6 )

Volume Invert Avail.Storage Storage Description

#1 718.50' 1,654 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

718.50 20 0 0
719.00 231 63 63
720.00 734 483 545
721.00 1,484 1,109 1,654

Device Routing Invert Outlet Devices

#1 Primary 718.58' 4.0"  Round Culvert  w/ 1.0" inside fill L= 110.0'   Ke= 0.600
Inlet / Outlet Invert= 718.50' / 715.00'   S= 0.0318 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.07 sf

Primary OutFlow  Max=0.01 cfs @ 12.11 hrs  HW=718.63'   (Free Discharge)
1=Culvert  (Inlet Controls 0.01 cfs @ 0.63 fps)
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  Printed  3/7/2018Prepared by VRTHOR2012
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Pond P1: POND 1

Inflow
Primary

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
(c

fs
)

0.02

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=0.157 ac

Peak Elev=718.63'

Storage=6 cf

4.0"

Round Culvert

w/ 1.0" inside fill

n=0.013

L=110.0'

S=0.0318 '/'

0.02 cfs

0.01 cfs



Type II 24-hr  1-Year Rainfall=1.89"proposed
  Printed  3/7/2018Prepared by VRTHOR2012
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Summary for Pond P2: POND P2

Inflow Area = 0.932 ac, 32.48% Impervious,  Inflow Depth > 0.23"    for  1-Year event
Inflow = 0.35 cfs @ 11.98 hrs,  Volume= 0.018 af
Outflow = 0.16 cfs @ 12.08 hrs,  Volume= 0.018 af,  Atten= 54%,  Lag= 5.7 min
Primary = 0.16 cfs @ 12.08 hrs,  Volume= 0.018 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 713.80' @ 12.08 hrs   Surf.Area= 774 sf   Storage= 127 cf

Plug-Flow detention time= 15.1 min calculated for 0.018 af (98% of inflow)
Center-of-Mass det. time= 10.1 min ( 854.0 - 843.9 )

Volume Invert Avail.Storage Storage Description

#1 713.50' 4,021 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

713.50 75 0 0
714.00 1,242 329 329
715.00 1,834 1,538 1,867
716.00 2,474 2,154 4,021

Device Routing Invert Outlet Devices

#1 Primary 713.50' 6.0"  Round Culvert L= 80.0'   Ke= 0.400
Inlet / Outlet Invert= 713.50' / 713.10'   S= 0.0050 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf

Primary OutFlow  Max=0.16 cfs @ 12.08 hrs  HW=713.80'   (Free Discharge)
1=Culvert  (Barrel Controls 0.16 cfs @ 1.91 fps)



Type II 24-hr  1-Year Rainfall=1.89"proposed
  Printed  3/7/2018Prepared by VRTHOR2012
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Pond P2: POND P2

Inflow
Primary

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
(c

fs
)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.932 ac

Peak Elev=713.80'

Storage=127 cf

6.0"

Round Culvert

n=0.013

L=80.0'

S=0.0050 '/'

0.35 cfs

0.16 cfs



Type II 24-hr  10-Year Rainfall=3.14"proposed
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Peak Elev=718.87'  Storage=36 cf   Inflow=0.17 cfs  0.008 afPond P1: POND 1
4.0"  Round Culvert  w/ 1.0" inside fill  n=0.013  L=110.0'  S=0.0318 '/'   Outflow=0.13 cfs  0.007 af

Peak Elev=714.31'  Storage=742 cf   Inflow=1.48 cfs  0.066 afPond P2: POND P2
6.0"  Round Culvert  n=0.013  L=80.0'  S=0.0050 '/'   Outflow=0.48 cfs  0.065 af



Type II 24-hr  10-Year Rainfall=3.14"proposed
  Printed  3/7/2018Prepared by VRTHOR2012
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Summary for Pond P1: POND 1

Inflow Area = 0.157 ac, 16.81% Impervious,  Inflow Depth > 0.58"    for  10-Year event
Inflow = 0.17 cfs @ 11.97 hrs,  Volume= 0.008 af
Outflow = 0.13 cfs @ 12.03 hrs,  Volume= 0.007 af,  Atten= 24%,  Lag= 3.1 min
Primary = 0.13 cfs @ 12.03 hrs,  Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 718.87' @ 12.03 hrs   Surf.Area= 176 sf   Storage= 36 cf

Plug-Flow detention time= 9.5 min calculated for 0.007 af (98% of inflow)
Center-of-Mass det. time= 4.6 min ( 831.6 - 827.0 )

Volume Invert Avail.Storage Storage Description

#1 718.50' 1,654 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

718.50 20 0 0
719.00 231 63 63
720.00 734 483 545
721.00 1,484 1,109 1,654

Device Routing Invert Outlet Devices

#1 Primary 718.58' 4.0"  Round Culvert  w/ 1.0" inside fill L= 110.0'   Ke= 0.600
Inlet / Outlet Invert= 718.50' / 715.00'   S= 0.0318 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.07 sf

Primary OutFlow  Max=0.13 cfs @ 12.03 hrs  HW=718.86'   (Free Discharge)
1=Culvert  (Inlet Controls 0.13 cfs @ 1.81 fps)
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Pond P1: POND 1
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Summary for Pond P2: POND P2

Inflow Area = 0.932 ac, 32.48% Impervious,  Inflow Depth > 0.84"    for  10-Year event
Inflow = 1.48 cfs @ 11.97 hrs,  Volume= 0.066 af
Outflow = 0.48 cfs @ 12.11 hrs,  Volume= 0.065 af,  Atten= 68%,  Lag= 8.4 min
Primary = 0.48 cfs @ 12.11 hrs,  Volume= 0.065 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 714.31' @ 12.11 hrs   Surf.Area= 1,425 sf   Storage= 742 cf

Plug-Flow detention time= 16.8 min calculated for 0.065 af (99% of inflow)
Center-of-Mass det. time= 13.7 min ( 825.0 - 811.3 )

Volume Invert Avail.Storage Storage Description

#1 713.50' 4,021 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

713.50 75 0 0
714.00 1,242 329 329
715.00 1,834 1,538 1,867
716.00 2,474 2,154 4,021

Device Routing Invert Outlet Devices

#1 Primary 713.50' 6.0"  Round Culvert L= 80.0'   Ke= 0.400
Inlet / Outlet Invert= 713.50' / 713.10'   S= 0.0050 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf

Primary OutFlow  Max=0.48 cfs @ 12.11 hrs  HW=714.31'   (Free Discharge)
1=Culvert  (Barrel Controls 0.48 cfs @ 2.43 fps)
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Pond P2: POND P2
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Peak Elev=719.43'  Storage=207 cf   Inflow=0.57 cfs  0.024 afPond P1: POND 1
4.0"  Round Culvert  w/ 1.0" inside fill  n=0.013  L=110.0'  S=0.0318 '/'   Outflow=0.25 cfs  0.024 af

Peak Elev=715.39'  Storage=2,640 cf   Inflow=3.86 cfs  0.178 afPond P2: POND P2
6.0"  Round Culvert  n=0.013  L=80.0'  S=0.0050 '/'   Outflow=0.76 cfs  0.177 af
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Summary for Pond P1: POND 1

Inflow Area = 0.157 ac, 16.81% Impervious,  Inflow Depth > 1.83"    for  100-Year event
Inflow = 0.57 cfs @ 11.96 hrs,  Volume= 0.024 af
Outflow = 0.25 cfs @ 12.06 hrs,  Volume= 0.024 af,  Atten= 55%,  Lag= 6.1 min
Primary = 0.25 cfs @ 12.06 hrs,  Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 719.43' @ 12.06 hrs   Surf.Area= 446 sf   Storage= 207 cf

Plug-Flow detention time= 8.3 min calculated for 0.024 af (99% of inflow)
Center-of-Mass det. time= 6.2 min ( 807.0 - 800.8 )

Volume Invert Avail.Storage Storage Description

#1 718.50' 1,654 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

718.50 20 0 0
719.00 231 63 63
720.00 734 483 545
721.00 1,484 1,109 1,654

Device Routing Invert Outlet Devices

#1 Primary 718.58' 4.0"  Round Culvert  w/ 1.0" inside fill L= 110.0'   Ke= 0.600
Inlet / Outlet Invert= 718.50' / 715.00'   S= 0.0318 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.07 sf

Primary OutFlow  Max=0.25 cfs @ 12.06 hrs  HW=719.42'   (Free Discharge)
1=Culvert  (Barrel Controls 0.25 cfs @ 3.62 fps)
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Summary for Pond P2: POND P2

[79] Warning: Submerged Pond P1 Primary device # 1 OUTLET by 0.31'

Inflow Area = 0.932 ac, 32.48% Impervious,  Inflow Depth > 2.29"    for  100-Year event
Inflow = 3.86 cfs @ 11.96 hrs,  Volume= 0.178 af
Outflow = 0.76 cfs @ 12.20 hrs,  Volume= 0.177 af,  Atten= 80%,  Lag= 14.6 min
Primary = 0.76 cfs @ 12.20 hrs,  Volume= 0.177 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 715.39' @ 12.20 hrs   Surf.Area= 2,086 sf   Storage= 2,640 cf

Plug-Flow detention time= 32.9 min calculated for 0.177 af (99% of inflow)
Center-of-Mass det. time= 30.6 min ( 821.2 - 790.6 )

Volume Invert Avail.Storage Storage Description

#1 713.50' 4,021 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

713.50 75 0 0
714.00 1,242 329 329
715.00 1,834 1,538 1,867
716.00 2,474 2,154 4,021

Device Routing Invert Outlet Devices

#1 Primary 713.50' 6.0"  Round Culvert L= 80.0'   Ke= 0.400
Inlet / Outlet Invert= 713.50' / 713.10'   S= 0.0050 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf

Primary OutFlow  Max=0.76 cfs @ 12.20 hrs  HW=715.39'   (Free Discharge)
1=Culvert  (Barrel Controls 0.76 cfs @ 3.87 fps)
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