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1 Project Summary 

 

Project Summary 

Project Description 

The Petitioner, North Haven Solar One, LLC, is proposing to construct a ±1.625 MW solar farm 

on undeveloped farmland and wooded areas along with all associated utilities, access paths, 

fencing, and landscaping to support this use (the Project).  When the Project reaches the end 

of its life cycle, the improvements constructed as part of this Project will be removed and the 

land will be restored in accordance with the decommissioning plan. 

Site Description 

The Project Site will be comprised on approximately ±9 acres east of Mill Road, (ID 039-009 in 

North Haven, Connecticut (see Figure 1).  The site is bounded by Mill Road to the west, by 

residential houses to the north, and by a cemetery to the east and south. The development 

site is all within the R-40 zone (Residential) and all surrounding parcels are zoned R-40 

(Residential).  

 

The project area under existing conditions is being actively farmed during the growing season 

and is planted over the winter to maintain soil composition. There are three (3) delineated on-

site wetland systems in proximity to the development area. Wetland system 1 is located in the 

tree line on the western portions of the property and discharges under Mill Road, wetland 

system 2 is located south of the development and is a floodplain area of Muddy Brook, and 

wetland system 3 is located in the tree line to the east of the development ultimately 

discharging to Muddy Brook on site. Under existing conditions, runoff from the project area 

generally flows overland to these wetland systems before exiting the site.  

 

According to available soil mapping1, a variety of soils exist on the site representing 

Hydrologic Soil Groups A, B, C, and D. See Appendix B for NRCS Web Soil Survey output. 

 

 
1 https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx 
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2 Project Summary 

 

According to available CTDEEP Groundwater Classification maps, groundwater at the site is 

GA (see Appendix A).  According to CTDEEP Aquifer Protection Area maps, the site is not 

listed as an Aquifer Protection Area (see Appendix A).  

Methodology 

The Project was designed to incorporate measures provided in the Connecticut Stormwater 

Quality Manual (CTDEEP 2004) as well as the CTDEEP Stormwater General Permit effective 

December 31, 2020. The conclusion of this analysis is that the proposed improvements will 

not increase the post-development peak runoff rates in comparison to existing 

predevelopment rates at any of the critical design points analyzed and stormwater quality 

leaving the site will be improved from existing conditions.  
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Figure 1: Site Location Map 

 

Figure 1: Site Location Map 
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3 Existing Drainage Conditions 

 

Existing Drainage Conditions 

Summary 

Under existing conditions, runoff from the project area generally flows overland to 

the onsite wetland systems before exiting the site. The Site is generally at its 

highest elevation in the central portion of the development area. The majority of 

the Project area is comprised of actively-farmed fields ranging in slopes between 

5% and 10%, while the wooded area proposed to be cleared and developed ranges 

in slopes between 15% and 20%.  All wetland systems flow off the property towards 

Mill Road, and ultimately to Quinnipiac River.  

Hydrologic Information 

For the existing conditions hydrologic analysis, the Site has been divided into two (2) 

subwatershed areas, which have been identified as areas at the Project limits where 

flow enters the wetland systems.  Table 1 provides a summary of the existing 

conditions hydrologic data. Figure 2 illustrates the existing drainage patterns on the 

Site.  All portions of the Project area have been considered in the hydrologic analysis. 

 

Drainage Area 1 - This ±1.6-acre area is located at the western portion of the 

Project. Untreated stormwater in this area generally flows over farm fields to the west 

into the wetland system within the tree line. 

 

Drainage Area 2 - This ±7.7-acre area is located at the eastern portion of the Project. 

Untreated stormwater in this area generally flows over farm fields to the east into the 

wetland systems tributary to Muddy Brook within the tree line. 

 

 

 

 

 

 

2 



 

 

 

\\vhb.com\gbl\proj\Wethersfield\42889.00 
Verogy North Haven\Reports\Drainage 
Report\42889.00_Stormwater Management 
Report.docx 

4 Existing Drainage Conditions 

 

Table 1 summarizes the key hydrologic parameters for each drainage area used in the 

existing conditions analysis. 

 

Table 1 Existing Conditions Hydrologic Data 

Drainage 
Area Discharge Location 

Area 
(acres) 

Curve 
Number 

Time of 
Concentration 

(min) 

1 Western Wetland 1.6 86 10 

2 Eastern Wetlands 7.7 72 10 
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Figure 2: Existing Drainage Areas 

 

 

Figure 2: Existing Drainage Areas  
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6 Proposed Drainage Conditions 

 

Proposed Drainage Conditions 

Summary 

The Site has been designed to maintain existing topography and mimic existing 

drainage patterns to the maximum extents feasible.  Across the majority of the 

proposed development areas, the Project proposes to install permanent turf-forming 

grasses to help stabilize the topsoil from erosion, sequester nutrients and pollutants, 

and lower runoff rates from the facility to the surrounding discharge points.  Mature 

vegetation will be preserved to the maximum extents practicable and tree clearing is 

held to a minimum.  As a result, the Project will have minimal impact to surrounding 

ecologically sensitive areas.  

 

The only impervious surfaces proposed to be constructed are small concrete pads for 

utility equipment. Once operational, vehicular access to the Project will be limited to 

infrequent maintenance visits.  The vegetated buffers held to the wetlands will 

provide adequate residence time and treatment capabilities for the de minimis 

amount of imperviousness of the project. 

 

In accordance with CTDEEP Stormwater General Permit, it is not proposed to install 

solar panels within 100 feet of the eastern and western wetland systems onsite, nor is 

it proposed to perform any land disturbance (i.e. tree clearing, grading, swales, 

stormwater basins, fences) within 50 feet of these systems.  

Hydrologic Information 

Natural drainage patterns will be maintained throughout the Site so that the 

proposed hydrologic conditions will closely match existing conditions. The proposed 

conditions analysis utilizes the same two (2) drainage areas from existing conditions.  

In accordance with CTDEEP Stormwater General Permit, a reduction in Hydrologic Soil 

Group of half a step has been considered in the proposed conditions hydrologic 

model for developed portions of the site.  No grading over a two-foot change is 

proposed that would require reducing HSG by a full step. 
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7 Proposed Drainage Conditions 

 

Drainage Area 1 - This ±1.6-acre area is located at the western portion of the 

Project. Stormwater in this area will generally flow under the solar panels towards the 

western wetland.  The introduction of permanent meadowy vegetation and grass will 

serve to improve water quality from the active farming under existing conditions. 

 

Drainage Area 2A - This ±2.2-acre area is located at the northeastern portion of the 

Project. Stormwater in this area will generally flow under the solar panels towards the 

eastern wetlands.  The introduction of permanent meadowy vegetation and grass will 

serve to improve water quality from the active farming under existing conditions. 

 

Drainage Area 2B - This ±5.4-acre area is located at the southeastern portion of the 

Project. Stormwater in this area will generally flow under the solar panels towards the 

eastern wetlands.  The introduction of permanent meadowy vegetation and grass, 

along with a permanent stormwater basin, will serve to improve water quality from 

the active farming under existing conditions. 

 

 

 

 

Table 2 summarizes the key hydrologic parameters for each drainage area used in the 

proposed conditions analysis. Only areas of the Site that are proposed to be 

disturbed by construction have been included in this drainage analysis, while portions 

of the Site unaffected by construction have been excluded. 

 

Table 2 Proposed Conditions Hydrologic Data 

Drainage 
Area Discharge Location 

Area 
(acres) 

Curve 
Number 

Time of 
Concentration 

(min) 

1 Western Wetland 1.6 81 10 

2A Eastern Wetlands 2.2 80 10 

2B Muddy River 5.4 64 10 
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Figure 3: Proposed Drainage Areas 

 

 

Figure 3: Proposed Drainage Areas 
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 8 Hydrologic Analysis 

 

Hydrologic Analysis 

Hydrologic Analysis 

The rainfall-runoff was evaluated for the 2-, 25-, 50-, and 100-year storm recurrence. 

Rainfall volumes used for this analysis were based on the National Weather Service 

NOAA Hydrometeorological Design Studies Center, Type III, 24—hour storm event for 

the Site.  Rainfall depths were 3.48, 6.53, 7.40, and 8.34 inches respectively. Runoff 

coefficients for the pre- and post- development conditions provided in the tables 

below were determined using NRCS Technical Release 55 (TR-55) methodology as 

provided in the HydroCAD reports found in Appendix D. 

 
In accordance with the guidance of CTDEEP Stormwater General Permit, the proposed 

conditions for development areas have been modelled with a loss of one-half class of 

Hydrologic Soil Group to conservatively estimate the effects of compaction during 

construction.  The results of the pre- and post-development hydrologic models indicate 

that peak runoff rates from the Site will be reduced within all watersheds for all design 

storms by reducing curve numbers.   
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 9 Hydrologic Analysis 

 

Table 3 presents a summary of the existing and proposed conditions peak discharge 

rates. 

 

Table 3 Peak Discharge Rates (cfs*) 

Watershed 2-year 25-year 50-year 100-year 

Watershed 1     

Existing 3.36 7.74 8.99 10.33 

Proposed 2.73 7.01 8.26 9.61 

Watershed 2     

Existing 8.10 26.61 32.37 38.70 

Proposed 4.81 16.53 31.36 38.05 

*  Expressed in cubic feet per second  

Floodplain Information / Analysis  

Based upon the most recent Federal Emergency Management Agency (FEMA) 

mapping (FEMA Flood Insurance Rate Map No. 09009C0314J and No. 09009C0452J, 

each dated May 16, 2017), the site does contain listed Flood Hazard Areas (1% 

Annual Chance or greater, and floodway) associated with Muddy Brook.  No portions 

of the Project are proposed within a flood hazard area.  This mapping is included in 

Appendix A.   

Water Quality Volume 

Water Quality Volume (WQV) is based upon the first inch of rainfall, or a 1-inch 

rainfall event, over the acreage of proposed impervious surfaces for the development.  

Neither the solar panels nor the concrete equipment pads will be subject to vehicular 

access nor will they produce any pollutants to stormwater runoff.  The site will have 

vehicular travel infrequently upon completion of construction, and the meadowy 

buffer areas will provide residence and treatment time.  A proposed permanent 

stormwater basin in the southeast portion of the Project will also capture and treat 

water quality volume prior to discharge from the site. 

Water Quality Flow 

Water Quality Flow (WQF) is a rate of stormwater runoff based upon the first inch of 

rainfall, or a 1-inch rainfall event.  This regulation is generally followed for “flow-

through” treatment devices.  As the proposed development does not incorporate any 

“flow-through” water quality treatment devices, WQF is not applicable to this project. 
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 Appendix A 

 

Appendix A: 
FEMA Flood Insurance Rate Map 

NOAA Rainfall Depth Estimates 

CTDEEP Groundwater Classification Map 

Aquifer Protection Area Map 
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 Appendix A 

 

FEMA Flood Insurance Rate Map 
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 Appendix A 

 

NOAA Rainfall Depth Estimates 
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CTDEEP Groundwater Classification Map 
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\Q̂PQVFNIDXDVPÊ_FCR[QQI
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TQODOF�F�DER[FNIDXDVPÊ_FCR[QQI
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IÊ
FC
P

]
QU
VP
_F
J
K

LE_IQ̂KFTQUVPEHVFJK

JQRSFJK

YUPVE
XF¡�D

d
EO
[H
VZ
PQ
VF
C
P

TQ̂ODFCP

dEPD̂FCP

¡UZÛ
FCP

dHVPD̂ẐDDVF¡�D
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Ê
S
FJ
K

T
E
IPa
_F
J
K

]
IQ
U
K
IE
V
K
FJ
K
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ÊV
VH
OF
CP

]
IHV
PQ
V
�H
IID
FJ
K

L̂Q�DFCP

eHP
R[
FC
P

eQQPDFCP

T
E
M
ID
F¡
�D

c
D
£H
V
Z
PQ
V
F¡
�D

GHIIKEIDFJK

J
U
O
O
Q
F ̂

¡
Pf
E
PD̂
FC
P

d
EIIIHVZbQ̂

KFJK

�
Ê
a
D̂
_̂
FJ
K

G
U
V
PF
c
V

V̀KUOP̂H
EIF ̂

JDKFGHIIFJK

�IESDFJK

cH
X
DF̈
HIV
FJ
K

JH�D̂FCP

T
E
M
ID
FC
P

 H�HOHQVFCP

Q̈VK̂ERS
HFcV

LQbbDFWD̂

¥Q
a
OF
J
K

\
HR
QI
IFC
P

C
HK
DF
 ̂

�
E
PP
HO
FJ
K

e
IE
£FT
HIIFJ
K

V̀KUOP̂HEIFJK

G
HZ
[
FG
HII
FJ
K

G
Ê
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eÊ
XFG
HIIFJ
K

 DD̂bHDIKF ̂
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ê
D
O
[
FT
D
E
K
Q
f
FJ
K

´̂HDVPFcV
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Ĥf
E_
F ̂

©
HD
f
FC
P

ÍK
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Ê
PHV
FW
D̂

W
[
Q̂
V
FG
Q
IIQ
f
FJ
K

 EVHDIFJK

LIDVKD�QVF ̂

CÊ
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Ẑ
D
D
V
FJ
K

WEVZIDfQQKF ̂

cEVPD̂VF©HDfF ̂

J
E
_
§
Q
D
FJ
K

]̂
Qb
PQ
VF
C
P

 UPPQVFCP

d
[D
DI
D̂
FC
P
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dHIIÊKFCP

]HVK_FcV

C
U
V
V
_
F]
P

J
QO
I_
VF
 ̂

]
Ê
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ḦX
aD̂
I_
F¡
�D

G
HZ
[
�H
D
f
Fc
V

 
E
�
HOFJ
K

T
E
IR
Q
IX
FC
P

eD̂VK
EIDFJK

 
QV
VE
F ̂

JEIM[OFcV

Y
D
VV
F ̂

e
D̂
V
f
Q
Q
K
F ̂

C
U
V
V
_O
HK
D
F ̂

C_
I�H
EF
CP

CP̂EPPQVFdE_

WE_
IQ̂F
¡�D

GDIDVFCP

�
Ê
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Ê
IHV
F ̂

TUOSDPF ̂

¡
VVEF ̂

JD
ODÊ
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NKfÊKOFCP

LUIbF�̂
QQSF ̂

JQOOQPPQF ̂

JQIIHVZFT
DEKQfF ̂

c_VX
QQ̂
FYI

]
D
IIE
FW
D̂

JQIIHVZFGHIIOF ̂

G
E
X
M
O[
Ĥ
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Ê
FC
P

dHIIQfFCP

J
H�D̂
FJ
K

J
Q
O
D
Fc
V

dQ
QK
OFJ
K

¡̂
R[FCP

Y
Ê
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Aquifer Protection Area Map 
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NOTE:  The Aquifer Protection Areas were
delineated through Connecitcut's Level A
and Level B Mapping Processes. Aquifer
Protection Areas are delineated for active
public water supply wells in stratified drift
that serve more than 1000 people, in 
accordance with Sections 22a-354c
and 22a-354z of the Connecticut
General Statutes. Level B Mapping
delineates a preliminary aquifer
protection area, providing an estimate 
of the land area from which the well 
draws its water. Level A Mapping
delineates the final Aquifer Protection
Area, which becomes the regulatory
boundary for land use controls designed
to protect the well from contamination.
As Level A Mapping is completed for each 
well field and approved by DEEP,
it replaces the Level B Mapping. 
Final Adopted Level A Areas are those
where towns have land use regulations
for them.
Masschusetts and Rhode Island Wellhead
Protection Areas may be shown for
informational purposes.
QUESTIONS: 
Bureau of Water Protection and Land Reuse 
Planning and Standards Division
Phone: (860) 424-3020
www.ct.gov/deep/aquiferprotection
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: State of Connecticut
Survey Area Data: Version 21, Sep 7, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Data not available.

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

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

5 Wilbraham silt loam, 0 to 
3 percent slopes

C/D 5.9 4.8%

24A Deerfield loamy fine 
sand, 0 to 3 percent 
slopes

A 1.2 1.0%

30B Branford silt loam, 3 to 8 
percent slopes

B 7.5 6.2%

35A Penwood loamy sand, 0 
to 3 percent slopes

A 0.0 0.0%

35B Penwood loamy sand, 3 
to 8 percent slopes

A 1.1 0.9%

37C Manchester gravelly 
sandy loam, 3 to 15 
percent slopes

A 7.5 6.1%

40B Ludlow silt loam, 3 to 8 
percent slopes

C 3.6 3.0%

55B Watchaug fine sandy 
loam, 3 to 8 percent 
slopes

C 0.2 0.2%

69B Yalesville fine sandy 
loam, 3 to 8 percent 
slopes

C 26.3 21.5%

69C Yalesville fine sandy 
loam, 8 to 15 percent 
slopes

C 18.9 15.5%

77D Cheshire-Holyoke 
complex, 15 to 35 
percent slopes, very 
rocky

B 6.5 5.3%

78C Holyoke-Rock outcrop 
complex, 3 to 15 
percent slopes

D 11.6 9.5%

102 Pootatuck fine sandy 
loam

B 31.4 25.7%

305 Udorthents-Pits 
complex, gravelly

C 0.4 0.3%

Totals for Area of Interest 122.3 100.0%

Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/9/2022
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/9/2022
Page 4 of 4
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Appendix C: 
Erosion and Sedimentation Control Checklist 

Long Term Stormwater Operation and Maintenance Measures 
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Erosion and Sedimentation Control Checklist 
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North Haven Solar One – North Haven, CT – 122 Mill Road 

Best Management Practices – Maintenance/ Evaluation Checklist  

 

 Construction Practices 

Best Management 

Practice 

Inspection 

Frequency 

Date 

Inspected 

 

Inspector 

Minimum Maintenance 

 and Key Items to Check 

Cleaning/Repair Needed 

   yes  no  (List Items) 

Date of 

Cleaning/Repair 

Performed  

by 

Silt Fencing Once per week 

or after a 0.5” or 

greater storm 

event 

      

Compost Filter 

Sock 

Once per week 

or after a 0.5” or 

greater storm 

event 

      

Straw Wattles Once per week 

or after a 0.5” or 

greater storm 

event 

      

Stabilized 

Construction Exit 

Once per week 

or after a 0.5” or 

greater storm 

event 

      

Temporary 

Sediment Trap & 

Diversion Swales 

Once per week 

or after a 0.5” or 

greater storm 

event 

      

Vegetated Slope 

Stabilization 

Once per week 

or after a 0.5” or 

greater storm 

event 

   

 

   

Energy Dissipators Once per week 

or after a 0.5” or 

greater storm 

event 

      

 

 

Stormwater Control Manager        
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Long Term Stormwater Operation and 
Maintenance Measures 
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North Haven Solar One – North Haven, CT – 122 Mill Road 

Best Management Practices – Maintenance/ Evaluation Checklist 

Long Term Practices 
Best 

Management 

Practice 

Inspection Frequency Date 

Inspected 

Inspector Minimum Maintenance and  

Key Items to Check 

Cleaning/Repair Needed   

 yes  no  (List Items) 

Date of 

Cleaning/Repair 

Performed 

by 

Trash/Litter Routinely pick up and remove litter 

from entire property as required.  

      

Stormwater 

Basin 

Inspect bi-annually.  Check stabilized 

riprap spillway, side slopes, and clean 

accumulated sediment if infiltration is 

impeded. 

      

Vegetated 

Areas 

Inspect bi-annually. 

Replant bare areas upon identification. 

      

 

Stormwater Control Manager          
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Project Information 

Site 

 Project Name: North Haven Solar One 

 Address or Locus: 122 Mill Road 

 City, State & Zip: North Haven, CT 06473 

 

Developer 

 Client Name: North Haven Solar One, LLC 

 Client Address: 150 Trumbull Street, 4th Floor 

 Client City, State & Zip: Hartford, CT 06103 

 Client Telephone No.: (860) 288-7215 

 Client Cell Phone: (203) 814-6866 

 Client E-Mail: bparsons@verogy.com  

 

Site Supervisor 

 Site Manager Name: To be determined 

 Site Manager Address:  

 Site Manager City, State & Zip:  

 Site Manager Telephone No.:  

 Site Manager Cell Phone:  

 Site Manager E-Mail:  
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Appendix D:  
Diversion Swale & Sediment Trap Sizing 

Water Quality Computations 

HydroCAD: Existing Conditions 

HydroCAD: Proposed Conditions 
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Diversion Swale & Sediment Trap Sizing 



Swale Sizing

Swale 1

48,500 sf

1.11 ac

Reference DOT Drainage Manual 2000

Swale Slope, S = 0.037 ft / ft

Manning's n for bare soil / ECB, n = 0.025

Q100 (fallow soil) = 7.71 cfs

Bottom width, w = 3 ft

Side slopes, X:1 = 2

Estimated flow depth, d = 0.49 ft

Q = (1/n) * A * R^(2/3) * S^(1/2)

A * R^(2/3) = Q / (1/n) / S^(1/2) = 1.00 (target for variable depth)

A = (w * d) + 2 * (0.5d * Xd) = 1.95 sf

P = w + 2 * (sqrt(d^2 + (Xd)^2) = 5.19 ft

R = A / P = 0.38 ft

A * R^(2/3) = 1.02 (must be close to target)

y = 62.4 pcf

ᵼd = y * d * S = 1.13 psf < 1.55 psf for ECB - OK

Velocity, V = Q / A = 3.95 fps < 5.00 fps for ECB - OK



Swale Sizing

Swale 2A

109,600 sf

2.52 ac

Reference DOT Drainage Manual 2000

Swale Slope, S = 0.022 ft / ft

Manning's n for bare soil / ECB, n = 0.025

Q100 (fallow soil) = 16.25 cfs

Bottom width, w = 3 ft

Side slopes, X:1 = 2

Estimated flow depth, d = 0.84 ft

Q = (1/n) * A * R^(2/3) * S^(1/2)

A * R^(2/3) = Q / (1/n) / S^(1/2) = 2.74 (target for variable depth)

A = (w * d) + 2 * (0.5d * Xd) = 3.93 sf

P = w + 2 * (sqrt(d^2 + (Xd)^2) = 6.76 ft

R = A / P = 0.58 ft

A * R^(2/3) = 2.74 (must be close to target)

y = 62.4 pcf

ᵼd = y * d * S = 1.15 psf < 1.55 psf for ECB - OK

Velocity, V = Q / A = 4.13 fps < 5.00 fps for ECB - OK



Swale Sizing

Swale 2B

33,200 sf

0.76 ac

Reference DOT Drainage Manual 2000

Swale Slope, S = 0.075 ft / ft

Manning's n for bare soil / ECB, n = 0.025

Q100 (fallow soil) = 4.92 cfs

Bottom width, w = 3 ft

Side slopes, X:1 = 2

Estimated flow depth, d = 0.31 ft

Q = (1/n) * A * R^(2/3) * S^(1/2)

A * R^(2/3) = Q / (1/n) / S^(1/2) = 0.45 (target for variable depth)

A = (w * d) + 2 * (0.5d * Xd) = 1.12 sf

P = w + 2 * (sqrt(d^2 + (Xd)^2) = 4.39 ft

R = A / P = 0.26 ft

A * R^(2/3) = 0.45 (must be close to target)

y = 62.4 pcf

ᵼd = y * d * S = 1.45 psf < 1.55 psf for ECB - OK

Velocity, V = Q / A = 4.38 fps < 5.00 fps for ECB - OK



1

Subcat 1

2A

Subcat 2A

2B

Subcat 2B

Routing Diagram for 42889.00 - Swales
Prepared by VHB,  Printed 9/22/2022

HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



42889.00 - Swales
  Printed  9/22/2022Prepared by VHB

Page 2HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.661 77 Fallow, bare soil, HSG A  (2A, 2B)

1.839 86 Fallow, bare soil, HSG B  (2A, 2B)

0.372 91 Fallow, bare soil, HSG C  (1)

1.520 94 Fallow, bare soil, HSG D  (1, 2A, 2B)

4.392 88 TOTAL AREA



42889.00 - Swales
  Printed  9/22/2022Prepared by VHB

Page 3HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.661 HSG A 2A, 2B

1.839 HSG B 2A, 2B

0.372 HSG C 1

1.520 HSG D 1, 2A, 2B

0.000 Other

4.392 TOTAL AREA



42889.00 - Swales
  Printed  9/22/2022Prepared by VHB

Page 4HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.661 1.839 0.372 1.520 0.000 4.392 Fallow, bare soil 1, 2A, 2B

0.661 1.839 0.372 1.520 0.000 4.392 TOTAL AREA



Type III 24-hr  100-year Rainfall=8.34"42889.00 - Swales
  Printed  9/22/2022Prepared by VHB

Page 5HydroCAD® 10.10-5a  s/n 01038  © 2020 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

Runoff Area=48,500 sf   0.00% Impervious   Runoff Depth>7.04"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=93   Runoff=7.71 cfs  0.654 af

Runoff Area=109,600 sf   0.00% Impervious   Runoff Depth>6.29"Subcatchment 2A: Subcat 2A
   Tc=10.0 min   CN=86   Runoff=16.25 cfs  1.319 af

Runoff Area=33,200 sf   0.00% Impervious   Runoff Depth>6.29"Subcatchment 2B: Subcat 2B
   Tc=10.0 min   CN=86   Runoff=4.92 cfs  0.400 af

Total Runoff Area = 4.392 ac   Runoff Volume = 2.372 af   Average Runoff Depth = 6.48"
100.00% Pervious = 4.392 ac     0.00% Impervious = 0.000 ac



Type III 24-hr  100-year Rainfall=8.34"42889.00 - Swales
  Printed  9/22/2022Prepared by VHB

Page 6HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Subcat 1

Runoff = 7.71 cfs @ 12.14 hrs,  Volume= 0.654 af,  Depth> 7.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (sf) CN Description

32,300 94 Fallow, bare soil, HSG D
16,200 91 Fallow, bare soil, HSG C

48,500 93 Weighted Average
48,500 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 1: Subcat 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Type III 24-hr

100-year Rainfall=8.34"

Runoff Area=48,500 sf

Runoff Volume=0.654 af

Runoff Depth>7.04"

Tc=10.0 min

CN=93

7.71 cfs



Type III 24-hr  100-year Rainfall=8.34"42889.00 - Swales
  Printed  9/22/2022Prepared by VHB

Page 7HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 2A: Subcat 2A

Runoff = 16.25 cfs @ 12.14 hrs,  Volume= 1.319 af,  Depth> 6.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (sf) CN Description

27,900 94 Fallow, bare soil, HSG D
57,200 86 Fallow, bare soil, HSG B
24,500 77 Fallow, bare soil, HSG A

109,600 86 Weighted Average
109,600 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 2A: Subcat 2A

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

100-year Rainfall=8.34"

Runoff Area=109,600 sf

Runoff Volume=1.319 af

Runoff Depth>6.29"

Tc=10.0 min

CN=86

16.25 cfs



Type III 24-hr  100-year Rainfall=8.34"42889.00 - Swales
  Printed  9/22/2022Prepared by VHB

Page 8HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 2B: Subcat 2B

Runoff = 4.92 cfs @ 12.14 hrs,  Volume= 0.400 af,  Depth> 6.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (sf) CN Description

6,000 94 Fallow, bare soil, HSG D
22,900 86 Fallow, bare soil, HSG B
4,300 77 Fallow, bare soil, HSG A

33,200 86 Weighted Average
33,200 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 2B: Subcat 2B

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Type III 24-hr

100-year Rainfall=8.34"

Runoff Area=33,200 sf

Runoff Volume=0.400 af

Runoff Depth>6.29"

Tc=10.0 min

CN=86

4.92 cfs



Sediment Trap Sizing

Verogy North Haven Solar

September 2022

(134 cy / acre)*

TST #
Tributary 

Acreage, ac

Volume 

Required Below 

Top of Spillway, 

cf

Volume Provided in 

Permanent Basin 

Below Top of Spillway, 

cf

1 1.9 6,874 7,304

2 4.5 16,196 18,661

* Per 2002 Connecticut Guidelines for Soil Erosion and Sediment Control



1

(new Pond)

2

(new Pond)

Routing Diagram for 42889.00 - Sediment Traps
Prepared by VHB,  Printed 9/22/2022

HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Rainfall file not specified42889.00 - Sediment Traps
  Printed  9/22/2022Prepared by VHB

Page 2HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 1: (new Pond)

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 56.00' 7,304 cf 10.00'W x 75.00'L x 4.50'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices

#1 Primary 59.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=0.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1: (new Pond)

Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Peak Elev=0.00'

Storage=0 cf

0.00 cfs

skochis
Highlight
7,304 c



Rainfall file not specified42889.00 - Sediment Traps
  Printed  9/22/2022Prepared by VHB

Page 3HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 2: (new Pond)

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 45.00' 18,661 cf 35.00'W x 100.00'L x 4.00'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices

#1 Primary 48.00' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=0.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 2: (new Pond)

Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Peak Elev=0.00'

Storage=0 cf

0.00 cfs

skochis
Highlight
18,661 c
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Water Quality Computations 

 

  



Project: By: SJK Date: 9/22/22

Location: Checked: PV Date: 9/22/22

Rainfall, P 1.0 in. a

Area, A 5.45 ac b

Impervious Cover 

Area
2.03 ac c

% Impervious, I 37 %*

Volumetric 

Runoff Coeff., R
0.385 d

0.175 ac-ft e

7,621 cf

0.300 ac-ft f

13,068 cf

* Includes equipment pads, gravel access drive, and solar panels due to steep slopes

a
First one inch of rainfall; 2004 Connecticut Stormwater Quality Manual

b
Area tributary to the stormwater management basin

c
Impervious cover area tributary to the stormwater management basin

d
R=0.05+0.009*I; Section 7.4.1 from 2004 Connecticut Stormwater Quality Manual

e
WQV=P*R*A/12; Section 7.4.1 from 2004 Connecticut Stormwater Quality Manual

f
Storage volume beneath the crest of the proposed basin spillway

Water Quality 

Volume Provided

Water Quality 

Volume, WQV

Water Quality Volume Calculations

North Haven Solar One

122 Mill Road, North Haven, CT

Basin Name 2

VHB
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HydroCAD Analysis: Existing Conditions 

 

 



1

Subcat 1

2

Subcat 2

Routing Diagram for 42889.00 - HydroCAD Existing
Prepared by VHB,  Printed 8/18/2022

HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



42889.00 - HydroCAD Existing
  Printed  8/18/2022Prepared by VHB

Page 2HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-year Type III 24-hr Default 24.00 1 3.48 2

2 25-year Type III 24-hr Default 24.00 1 6.53 2

3 50-year Type III 24-hr Default 24.00 1 7.40 2

4 100-year Type III 24-hr Default 24.00 1 8.34 2



42889.00 - HydroCAD Existing
  Printed  8/18/2022Prepared by VHB

Page 3HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.079 72 Dirt roads, HSG A  (2)

0.048 82 Dirt roads, HSG B  (2)

0.004 87 Dirt roads, HSG C  (1)

0.091 89 Dirt roads, HSG D  (1, 2)

1.690 67 Row crops, straight row, Good, HSG A  (2)

0.888 78 Row crops, straight row, Good, HSG B  (2)

0.439 85 Row crops, straight row, Good, HSG C  (1, 2)

3.302 89 Row crops, straight row, Good, HSG D  (1, 2)

0.005 98 Unconnected pavement, HSG D  (1)

0.133 30 Woods, Good, HSG A  (2)

1.894 55 Woods, Good, HSG B  (2)

0.153 70 Woods, Good, HSG C  (1, 2)

0.536 77 Woods, Good, HSG D  (1, 2)

9.263 75 TOTAL AREA



42889.00 - HydroCAD Existing
  Printed  8/18/2022Prepared by VHB

Page 4HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

1.902 HSG A 2

2.830 HSG B 2

0.597 HSG C 1, 2

3.934 HSG D 1, 2

0.000 Other

9.263 TOTAL AREA



42889.00 - HydroCAD Existing
  Printed  8/18/2022Prepared by VHB

Page 5HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.079 0.048 0.004 0.091 0.000 0.222 Dirt roads 1, 2

1.690 0.888 0.439 3.302 0.000 6.319 Row crops, straight row, Good 1, 2

0.000 0.000 0.000 0.005 0.000 0.005 Unconnected pavement 1

0.133 1.894 0.153 0.536 0.000 2.717 Woods, Good 1, 2

1.902 2.830 0.597 3.934 0.000 9.263 TOTAL AREA



Type III 24-hr  2-year Rainfall=3.48"42889.00 - HydroCAD Existing
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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

Runoff Area=1.599 ac   0.31% Impervious   Runoff Depth>1.94"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=86   Runoff=3.36 cfs  0.259 af

Runoff Area=7.664 ac   0.00% Impervious   Runoff Depth>1.01"Subcatchment 2: Subcat 2
   Tc=10.0 min   CN=72   Runoff=8.10 cfs  0.644 af

Total Runoff Area = 9.263 ac   Runoff Volume = 0.903 af   Average Runoff Depth = 1.17"
99.95% Pervious = 9.258 ac     0.05% Impervious = 0.005 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 3.36 cfs @ 12.14 hrs,  Volume= 0.259 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.48"

Area (ac) CN Description

0.005 98 Unconnected pavement, HSG D
0.021 89 Dirt roads, HSG D
0.030 77 Woods, Good, HSG D
0.162 77 Woods, Good, HSG D
1.057 89 Row crops, straight row, Good, HSG D
0.158 89 Row crops, straight row, Good, HSG D
0.004 87 Dirt roads, HSG C
0.145 70 Woods, Good, HSG C
0.007 85 Row crops, straight row, Good, HSG C
0.001 85 Row crops, straight row, Good, HSG C
0.009 85 Row crops, straight row, Good, HSG C

1.599 86 Weighted Average
1.594 99.69% Pervious Area
0.005 0.31% Impervious Area
0.005 100.00% Unconnected

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

10.0 Direct Entry, 
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Subcatchment 1: Subcat 1

Runoff
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Type III 24-hr

2-year Rainfall=3.48"

Runoff Area=1.599 ac

Runoff Volume=0.259 af

Runoff Depth>1.94"

Tc=10.0 min

CN=86

3.36 cfs
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Summary for Subcatchment 2: Subcat 2

Runoff = 8.10 cfs @ 12.15 hrs,  Volume= 0.644 af,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.48"

Area (ac) CN Description

0.000 77 Woods, Good, HSG D
0.053 89 Row crops, straight row, Good, HSG D
1.959 89 Row crops, straight row, Good, HSG D
0.009 89 Row crops, straight row, Good, HSG D
0.059 89 Row crops, straight row, Good, HSG D
0.104 77 Woods, Good, HSG D
0.074 77 Woods, Good, HSG D
0.164 77 Woods, Good, HSG D
0.070 89 Dirt roads, HSG D
0.003 70 Woods, Good, HSG C
0.423 85 Row crops, straight row, Good, HSG C
0.005 70 Woods, Good, HSG C
1.496 67 Row crops, straight row, Good, HSG A
0.062 67 Row crops, straight row, Good, HSG A
0.131 67 Row crops, straight row, Good, HSG A
0.000 30 Woods, Good, HSG A
0.133 30 Woods, Good, HSG A
0.012 72 Dirt roads, HSG A
0.067 72 Dirt roads, HSG A
0.007 89 Row crops, straight row, Good, HSG D
0.001 77 Woods, Good, HSG D
0.000 77 Woods, Good, HSG D
0.048 82 Dirt roads, HSG B
1.894 55 Woods, Good, HSG B
0.011 78 Row crops, straight row, Good, HSG B
0.150 78 Row crops, straight row, Good, HSG B
0.714 78 Row crops, straight row, Good, HSG B
0.013 78 Row crops, straight row, Good, HSG B

7.664 72 Weighted Average
7.664 100.00% Pervious Area

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

10.0 Direct Entry, 
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Subcatchment 2: Subcat 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

2-year Rainfall=3.48"

Runoff Area=7.664 ac

Runoff Volume=0.644 af

Runoff Depth>1.01"

Tc=10.0 min

CN=72

8.10 cfs
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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

Runoff Area=1.599 ac   0.31% Impervious   Runoff Depth>4.64"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=86   Runoff=7.74 cfs  0.618 af

Runoff Area=7.664 ac   0.00% Impervious   Runoff Depth>3.19"Subcatchment 2: Subcat 2
   Tc=10.0 min   CN=72   Runoff=26.61 cfs  2.037 af

Total Runoff Area = 9.263 ac   Runoff Volume = 2.654 af   Average Runoff Depth = 3.44"
99.95% Pervious = 9.258 ac     0.05% Impervious = 0.005 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 7.74 cfs @ 12.14 hrs,  Volume= 0.618 af,  Depth> 4.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.53"

Area (ac) CN Description

0.005 98 Unconnected pavement, HSG D
0.021 89 Dirt roads, HSG D
0.030 77 Woods, Good, HSG D
0.162 77 Woods, Good, HSG D
1.057 89 Row crops, straight row, Good, HSG D
0.158 89 Row crops, straight row, Good, HSG D
0.004 87 Dirt roads, HSG C
0.145 70 Woods, Good, HSG C
0.007 85 Row crops, straight row, Good, HSG C
0.001 85 Row crops, straight row, Good, HSG C
0.009 85 Row crops, straight row, Good, HSG C

1.599 86 Weighted Average
1.594 99.69% Pervious Area
0.005 0.31% Impervious Area
0.005 100.00% Unconnected

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

10.0 Direct Entry, 
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Subcatchment 1: Subcat 1
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Type III 24-hr

25-year Rainfall=6.53"

Runoff Area=1.599 ac

Runoff Volume=0.618 af

Runoff Depth>4.64"

Tc=10.0 min

CN=86

7.74 cfs
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Summary for Subcatchment 2: Subcat 2

Runoff = 26.61 cfs @ 12.15 hrs,  Volume= 2.037 af,  Depth> 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.53"

Area (ac) CN Description

0.000 77 Woods, Good, HSG D
0.053 89 Row crops, straight row, Good, HSG D
1.959 89 Row crops, straight row, Good, HSG D
0.009 89 Row crops, straight row, Good, HSG D
0.059 89 Row crops, straight row, Good, HSG D
0.104 77 Woods, Good, HSG D
0.074 77 Woods, Good, HSG D
0.164 77 Woods, Good, HSG D
0.070 89 Dirt roads, HSG D
0.003 70 Woods, Good, HSG C
0.423 85 Row crops, straight row, Good, HSG C
0.005 70 Woods, Good, HSG C
1.496 67 Row crops, straight row, Good, HSG A
0.062 67 Row crops, straight row, Good, HSG A
0.131 67 Row crops, straight row, Good, HSG A
0.000 30 Woods, Good, HSG A
0.133 30 Woods, Good, HSG A
0.012 72 Dirt roads, HSG A
0.067 72 Dirt roads, HSG A
0.007 89 Row crops, straight row, Good, HSG D
0.001 77 Woods, Good, HSG D
0.000 77 Woods, Good, HSG D
0.048 82 Dirt roads, HSG B
1.894 55 Woods, Good, HSG B
0.011 78 Row crops, straight row, Good, HSG B
0.150 78 Row crops, straight row, Good, HSG B
0.714 78 Row crops, straight row, Good, HSG B
0.013 78 Row crops, straight row, Good, HSG B

7.664 72 Weighted Average
7.664 100.00% Pervious Area

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

10.0 Direct Entry, 
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Subcatchment 2: Subcat 2
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Type III 24-hr

25-year Rainfall=6.53"

Runoff Area=7.664 ac

Runoff Volume=2.037 af

Runoff Depth>3.19"

Tc=10.0 min

CN=72

26.61 cfs
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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

Runoff Area=1.599 ac   0.31% Impervious   Runoff Depth>5.43"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=86   Runoff=8.99 cfs  0.724 af

Runoff Area=7.664 ac   0.00% Impervious   Runoff Depth>3.89"Subcatchment 2: Subcat 2
   Tc=10.0 min   CN=72   Runoff=32.37 cfs  2.483 af

Total Runoff Area = 9.263 ac   Runoff Volume = 3.207 af   Average Runoff Depth = 4.15"
99.95% Pervious = 9.258 ac     0.05% Impervious = 0.005 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 8.99 cfs @ 12.14 hrs,  Volume= 0.724 af,  Depth> 5.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=7.40"

Area (ac) CN Description

0.005 98 Unconnected pavement, HSG D
0.021 89 Dirt roads, HSG D
0.030 77 Woods, Good, HSG D
0.162 77 Woods, Good, HSG D
1.057 89 Row crops, straight row, Good, HSG D
0.158 89 Row crops, straight row, Good, HSG D
0.004 87 Dirt roads, HSG C
0.145 70 Woods, Good, HSG C
0.007 85 Row crops, straight row, Good, HSG C
0.001 85 Row crops, straight row, Good, HSG C
0.009 85 Row crops, straight row, Good, HSG C

1.599 86 Weighted Average
1.594 99.69% Pervious Area
0.005 0.31% Impervious Area
0.005 100.00% Unconnected

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

10.0 Direct Entry, 
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Subcatchment 1: Subcat 1
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Type III 24-hr

50-year Rainfall=7.40"

Runoff Area=1.599 ac

Runoff Volume=0.724 af

Runoff Depth>5.43"

Tc=10.0 min

CN=86

8.99 cfs
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Summary for Subcatchment 2: Subcat 2

Runoff = 32.37 cfs @ 12.14 hrs,  Volume= 2.483 af,  Depth> 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=7.40"

Area (ac) CN Description

0.000 77 Woods, Good, HSG D
0.053 89 Row crops, straight row, Good, HSG D
1.959 89 Row crops, straight row, Good, HSG D
0.009 89 Row crops, straight row, Good, HSG D
0.059 89 Row crops, straight row, Good, HSG D
0.104 77 Woods, Good, HSG D
0.074 77 Woods, Good, HSG D
0.164 77 Woods, Good, HSG D
0.070 89 Dirt roads, HSG D
0.003 70 Woods, Good, HSG C
0.423 85 Row crops, straight row, Good, HSG C
0.005 70 Woods, Good, HSG C
1.496 67 Row crops, straight row, Good, HSG A
0.062 67 Row crops, straight row, Good, HSG A
0.131 67 Row crops, straight row, Good, HSG A
0.000 30 Woods, Good, HSG A
0.133 30 Woods, Good, HSG A
0.012 72 Dirt roads, HSG A
0.067 72 Dirt roads, HSG A
0.007 89 Row crops, straight row, Good, HSG D
0.001 77 Woods, Good, HSG D
0.000 77 Woods, Good, HSG D
0.048 82 Dirt roads, HSG B
1.894 55 Woods, Good, HSG B
0.011 78 Row crops, straight row, Good, HSG B
0.150 78 Row crops, straight row, Good, HSG B
0.714 78 Row crops, straight row, Good, HSG B
0.013 78 Row crops, straight row, Good, HSG B

7.664 72 Weighted Average
7.664 100.00% Pervious Area

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

10.0 Direct Entry, 
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Subcatchment 2: Subcat 2
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Type III 24-hr

50-year Rainfall=7.40"

Runoff Area=7.664 ac

Runoff Volume=2.483 af

Runoff Depth>3.89"

Tc=10.0 min

CN=72

32.37 cfs
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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

Runoff Area=1.599 ac   0.31% Impervious   Runoff Depth>6.29"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=86   Runoff=10.33 cfs  0.838 af

Runoff Area=7.664 ac   0.00% Impervious   Runoff Depth>4.67"Subcatchment 2: Subcat 2
   Tc=10.0 min   CN=72   Runoff=38.70 cfs  2.980 af

Total Runoff Area = 9.263 ac   Runoff Volume = 3.818 af   Average Runoff Depth = 4.95"
99.95% Pervious = 9.258 ac     0.05% Impervious = 0.005 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 10.33 cfs @ 12.14 hrs,  Volume= 0.838 af,  Depth> 6.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (ac) CN Description

0.005 98 Unconnected pavement, HSG D
0.021 89 Dirt roads, HSG D
0.030 77 Woods, Good, HSG D
0.162 77 Woods, Good, HSG D
1.057 89 Row crops, straight row, Good, HSG D
0.158 89 Row crops, straight row, Good, HSG D
0.004 87 Dirt roads, HSG C
0.145 70 Woods, Good, HSG C
0.007 85 Row crops, straight row, Good, HSG C
0.001 85 Row crops, straight row, Good, HSG C
0.009 85 Row crops, straight row, Good, HSG C

1.599 86 Weighted Average
1.594 99.69% Pervious Area
0.005 0.31% Impervious Area
0.005 100.00% Unconnected

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

10.0 Direct Entry, 
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Subcatchment 1: Subcat 1
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Type III 24-hr

100-year Rainfall=8.34"

Runoff Area=1.599 ac

Runoff Volume=0.838 af

Runoff Depth>6.29"

Tc=10.0 min

CN=86

10.33 cfs
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Summary for Subcatchment 2: Subcat 2

Runoff = 38.70 cfs @ 12.14 hrs,  Volume= 2.980 af,  Depth> 4.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (ac) CN Description

0.000 77 Woods, Good, HSG D
0.053 89 Row crops, straight row, Good, HSG D
1.959 89 Row crops, straight row, Good, HSG D
0.009 89 Row crops, straight row, Good, HSG D
0.059 89 Row crops, straight row, Good, HSG D
0.104 77 Woods, Good, HSG D
0.074 77 Woods, Good, HSG D
0.164 77 Woods, Good, HSG D
0.070 89 Dirt roads, HSG D
0.003 70 Woods, Good, HSG C
0.423 85 Row crops, straight row, Good, HSG C
0.005 70 Woods, Good, HSG C
1.496 67 Row crops, straight row, Good, HSG A
0.062 67 Row crops, straight row, Good, HSG A
0.131 67 Row crops, straight row, Good, HSG A
0.000 30 Woods, Good, HSG A
0.133 30 Woods, Good, HSG A
0.012 72 Dirt roads, HSG A
0.067 72 Dirt roads, HSG A
0.007 89 Row crops, straight row, Good, HSG D
0.001 77 Woods, Good, HSG D
0.000 77 Woods, Good, HSG D
0.048 82 Dirt roads, HSG B
1.894 55 Woods, Good, HSG B
0.011 78 Row crops, straight row, Good, HSG B
0.150 78 Row crops, straight row, Good, HSG B
0.714 78 Row crops, straight row, Good, HSG B
0.013 78 Row crops, straight row, Good, HSG B

7.664 72 Weighted Average
7.664 100.00% Pervious Area

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

10.0 Direct Entry, 
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Subcatchment 2: Subcat 2
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Type III 24-hr

100-year Rainfall=8.34"

Runoff Area=7.664 ac

Runoff Volume=2.980 af

Runoff Depth>4.67"

Tc=10.0 min

CN=72

38.70 cfs
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Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-year Type III 24-hr Default 24.00 1 3.48 2

2 25-year Type III 24-hr Default 24.00 1 6.53 2

3 50-year Type III 24-hr Default 24.00 1 7.40 2

4 100-year Type III 24-hr Default 24.00 1 8.34 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.819 59 50-75% Grass cover, Fair, HSG A-B  (2B)

2.078 74 50-75% Grass cover, Fair, HSG B-C  (2A, 2B)

0.303 81 50-75% Grass cover, Fair, HSG C-D  (1, 2A)

2.928 84 50-75% Grass cover, Fair, HSG D  (1, 2A, 2B)

0.082 76 Gravel roads, HSG A  (2B)

0.111 85 Gravel roads, HSG B  (2B)

0.096 91 Gravel roads, HSG D  (1, 2B)

1.000 30 Meadow, non-grazed, HSG A  (2B)

0.628 58 Meadow, non-grazed, HSG B  (2A, 2B)

0.294 71 Meadow, non-grazed, HSG C  (1, 2A)

0.775 78 Meadow, non-grazed, HSG D  (1, 2A, 2B)

0.012 98 Unconnected pavement, HSG B  (2B)

0.012 98 Unconnected pavement, HSG D  (1, 2B)

0.121 77 Woods, Good, HSG D  (1, 2B)

9.259 71 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

1.901 HSG A 2B

2.829 HSG B 2A, 2B

0.597 HSG C 1, 2A

3.932 HSG D 1, 2A, 2B

0.000 Other

9.259 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.819 2.078 0.303 2.928 0.000 6.128 50-75% Grass cover, Fair 1, 2A, 

2B

0.082 0.111 0.000 0.096 0.000 0.289 Gravel roads 1, 2B

1.000 0.628 0.294 0.775 0.000 2.697 Meadow, non-grazed 1, 2A, 

2B

0.000 0.012 0.000 0.012 0.000 0.024 Unconnected pavement 1, 2B

0.000 0.000 0.000 0.121 0.000 0.121 Woods, Good 1, 2B

1.901 2.829 0.597 3.932 0.000 9.259 TOTAL AREA
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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

Runoff Area=1.598 ac   0.56% Impervious   Runoff Depth>1.57"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=81   Runoff=2.73 cfs  0.209 af

Runoff Area=2.215 ac   0.00% Impervious   Runoff Depth>1.50"Subcatchment 2A: Subcat 2A
   Tc=0.0 min   CN=80   Runoff=4.81 cfs  0.278 af

Runoff Area=5.446 ac   0.28% Impervious   Runoff Depth>0.62"Subcatchment 2B: Subcat 2B
   Tc=0.0 min   CN=64   Runoff=4.12 cfs  0.282 af

Peak Elev=46.91'  Storage=0.177 af   Inflow=4.12 cfs  0.282 afPond 2P: Basin 2
   Discarded=0.17 cfs  0.113 af   Primary=0.00 cfs  0.000 af   Outflow=0.17 cfs  0.113 af

   Inflow=4.81 cfs  0.278 afLink 2: (new Link)
   Primary=4.81 cfs  0.278 af

Total Runoff Area = 9.259 ac   Runoff Volume = 0.768 af   Average Runoff Depth = 1.00"
99.74% Pervious = 9.235 ac     0.26% Impervious = 0.024 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 2.73 cfs @ 12.15 hrs,  Volume= 0.209 af,  Depth> 1.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.48"

Area (ac) CN Description

0.437 78 Meadow, non-grazed, HSG D
0.015 77 Woods, Good, HSG D
0.005 91 Gravel roads, HSG D
0.022 91 Gravel roads, HSG D
0.009 98 Unconnected pavement, HSG D
0.868 84 50-75% Grass cover, Fair, HSG D
0.077 77 Woods, Good, HSG D
0.162 71 Meadow, non-grazed, HSG C

* 0.003 81 50-75% Grass cover, Fair, HSG C-D

1.598 81 Weighted Average
1.589 99.44% Pervious Area
0.009 0.56% Impervious Area
0.009 100.00% Unconnected

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

10.0 Direct Entry, 

Subcatchment 1: Subcat 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr

2-year Rainfall=3.48"

Runoff Area=1.598 ac

Runoff Volume=0.209 af

Runoff Depth>1.57"

Tc=10.0 min

CN=81

2.73 cfs
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Summary for Subcatchment 2A: Subcat 2A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 4.81 cfs @ 12.01 hrs,  Volume= 0.278 af,  Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.48"

Area (ac) CN Description

0.274 78 Meadow, non-grazed, HSG D
1.296 84 50-75% Grass cover, Fair, HSG D
0.132 71 Meadow, non-grazed, HSG C

* 0.300 81 50-75% Grass cover, Fair, HSG C-D
0.009 78 Meadow, non-grazed, HSG D
0.102 58 Meadow, non-grazed, HSG B

* 0.102 74 50-75% Grass cover, Fair, HSG B-C

2.215 80 Weighted Average
2.215 100.00% Pervious Area

Subcatchment 2A: Subcat 2A

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr

2-year Rainfall=3.48"

Runoff Area=2.215 ac

Runoff Volume=0.278 af

Runoff Depth>1.50"

Tc=0.0 min

CN=80

4.81 cfs
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Summary for Subcatchment 2B: Subcat 2B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 4.12 cfs @ 12.02 hrs,  Volume= 0.282 af,  Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.48"

Area (ac) CN Description

0.003 98 Unconnected pavement, HSG D
0.000 98 Unconnected pavement, HSG D
0.029 77 Woods, Good, HSG D
0.013 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.042 78 Meadow, non-grazed, HSG D
0.755 84 50-75% Grass cover, Fair, HSG D
0.009 84 50-75% Grass cover, Fair, HSG D
0.069 91 Gravel roads, HSG D
1.000 30 Meadow, non-grazed, HSG A

* 0.819 59 50-75% Grass cover, Fair, HSG A-B
0.082 76 Gravel roads, HSG A
0.012 98 Unconnected pavement, HSG B
0.111 85 Gravel roads, HSG B

* 1.976 74 50-75% Grass cover, Fair, HSG B-C
0.513 58 Meadow, non-grazed, HSG B
0.013 58 Meadow, non-grazed, HSG B

5.446 64 Weighted Average
5.431 99.72% Pervious Area
0.015 0.28% Impervious Area
0.015 100.00% Unconnected
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Subcatchment 2B: Subcat 2B

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr

2-year Rainfall=3.48"

Runoff Area=5.446 ac

Runoff Volume=0.282 af

Runoff Depth>0.62"

Tc=0.0 min

CN=64

4.12 cfs
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Summary for Pond 2P: Basin 2

Inflow Area = 5.446 ac, 0.28% Impervious,  Inflow Depth > 0.62"    for  2-year event
Inflow = 4.12 cfs @ 12.02 hrs,  Volume= 0.282 af
Outflow = 0.17 cfs @ 17.34 hrs,  Volume= 0.113 af,  Atten= 96%,  Lag= 319.3 min
Discarded = 0.17 cfs @ 17.34 hrs,  Volume= 0.113 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 46.91' @ 17.34 hrs   Surf.Area= 0.105 ac   Storage= 0.177 af

Plug-Flow detention time= 232.2 min calculated for 0.112 af (40% of inflow)
Center-of-Mass det. time= 124.8 min ( 960.3 - 835.5 )

Volume Invert Avail.Storage Storage Description

#1 45.00' 0.428 af 35.00'W x 100.00'L x 4.00'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices

#1 Primary 48.00' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Discarded 45.00' 1.500 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 10.00'   

Discarded OutFlow  Max=0.17 cfs @ 17.34 hrs  HW=46.91'   (Free Discharge)
2=Exfiltration  ( Controls 0.17 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=45.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Basin 2

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=5.446 ac

Peak Elev=46.91'

Storage=0.177 af

4.12 cfs

0.17 cfs

0.17 cfs

0.00 cfs
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Summary for Link 2: (new Link)

Inflow Area = 7.661 ac, 0.20% Impervious,  Inflow Depth > 0.43"    for  2-year event
Inflow = 4.81 cfs @ 12.01 hrs,  Volume= 0.278 af
Primary = 4.81 cfs @ 12.01 hrs,  Volume= 0.278 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2: (new Link)

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.661 ac
4.81 cfs
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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

Runoff Area=1.598 ac   0.56% Impervious   Runoff Depth>4.10"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=81   Runoff=7.01 cfs  0.546 af

Runoff Area=2.215 ac   0.00% Impervious   Runoff Depth>4.01"Subcatchment 2A: Subcat 2A
   Tc=0.0 min   CN=80   Runoff=12.62 cfs  0.740 af

Runoff Area=5.446 ac   0.28% Impervious   Runoff Depth>2.44"Subcatchment 2B: Subcat 2B
   Tc=0.0 min   CN=64   Runoff=19.11 cfs  1.109 af

Peak Elev=48.47'  Storage=0.358 af   Inflow=19.11 cfs  1.109 afPond 2P: Basin 2
   Discarded=0.22 cfs  0.156 af   Primary=8.34 cfs  0.649 af   Outflow=8.55 cfs  0.806 af

   Inflow=13.36 cfs  1.389 afLink 2: (new Link)
   Primary=13.36 cfs  1.389 af

Total Runoff Area = 9.259 ac   Runoff Volume = 2.395 af   Average Runoff Depth = 3.10"
99.74% Pervious = 9.235 ac     0.26% Impervious = 0.024 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 7.01 cfs @ 12.14 hrs,  Volume= 0.546 af,  Depth> 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.53"

Area (ac) CN Description

0.437 78 Meadow, non-grazed, HSG D
0.015 77 Woods, Good, HSG D
0.005 91 Gravel roads, HSG D
0.022 91 Gravel roads, HSG D
0.009 98 Unconnected pavement, HSG D
0.868 84 50-75% Grass cover, Fair, HSG D
0.077 77 Woods, Good, HSG D
0.162 71 Meadow, non-grazed, HSG C

* 0.003 81 50-75% Grass cover, Fair, HSG C-D

1.598 81 Weighted Average
1.589 99.44% Pervious Area
0.009 0.56% Impervious Area
0.009 100.00% Unconnected

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

10.0 Direct Entry, 

Subcatchment 1: Subcat 1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-year Rainfall=6.53"

Runoff Area=1.598 ac

Runoff Volume=0.546 af

Runoff Depth>4.10"

Tc=10.0 min

CN=81

7.01 cfs
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Summary for Subcatchment 2A: Subcat 2A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 12.62 cfs @ 12.00 hrs,  Volume= 0.740 af,  Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.53"

Area (ac) CN Description

0.274 78 Meadow, non-grazed, HSG D
1.296 84 50-75% Grass cover, Fair, HSG D
0.132 71 Meadow, non-grazed, HSG C

* 0.300 81 50-75% Grass cover, Fair, HSG C-D
0.009 78 Meadow, non-grazed, HSG D
0.102 58 Meadow, non-grazed, HSG B

* 0.102 74 50-75% Grass cover, Fair, HSG B-C

2.215 80 Weighted Average
2.215 100.00% Pervious Area

Subcatchment 2A: Subcat 2A
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Type III 24-hr

25-year Rainfall=6.53"

Runoff Area=2.215 ac

Runoff Volume=0.740 af

Runoff Depth>4.01"

Tc=0.0 min

CN=80

12.62 cfs
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Summary for Subcatchment 2B: Subcat 2B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 19.11 cfs @ 12.01 hrs,  Volume= 1.109 af,  Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.53"

Area (ac) CN Description

0.003 98 Unconnected pavement, HSG D
0.000 98 Unconnected pavement, HSG D
0.029 77 Woods, Good, HSG D
0.013 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.042 78 Meadow, non-grazed, HSG D
0.755 84 50-75% Grass cover, Fair, HSG D
0.009 84 50-75% Grass cover, Fair, HSG D
0.069 91 Gravel roads, HSG D
1.000 30 Meadow, non-grazed, HSG A

* 0.819 59 50-75% Grass cover, Fair, HSG A-B
0.082 76 Gravel roads, HSG A
0.012 98 Unconnected pavement, HSG B
0.111 85 Gravel roads, HSG B

* 1.976 74 50-75% Grass cover, Fair, HSG B-C
0.513 58 Meadow, non-grazed, HSG B
0.013 58 Meadow, non-grazed, HSG B

5.446 64 Weighted Average
5.431 99.72% Pervious Area
0.015 0.28% Impervious Area
0.015 100.00% Unconnected
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Subcatchment 2B: Subcat 2B

Runoff

Hydrograph
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Type III 24-hr

25-year Rainfall=6.53"

Runoff Area=5.446 ac

Runoff Volume=1.109 af

Runoff Depth>2.44"

Tc=0.0 min

CN=64

19.11 cfs
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Summary for Pond 2P: Basin 2

Inflow Area = 5.446 ac, 0.28% Impervious,  Inflow Depth > 2.44"    for  25-year event
Inflow = 19.11 cfs @ 12.01 hrs,  Volume= 1.109 af
Outflow = 8.55 cfs @ 12.17 hrs,  Volume= 0.806 af,  Atten= 55%,  Lag= 9.8 min
Discarded = 0.22 cfs @ 12.17 hrs,  Volume= 0.156 af
Primary = 8.34 cfs @ 12.17 hrs,  Volume= 0.649 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.47' @ 12.17 hrs   Surf.Area= 0.128 ac   Storage= 0.358 af

Plug-Flow detention time= 106.9 min calculated for 0.803 af (72% of inflow)
Center-of-Mass det. time= 41.0 min ( 844.1 - 803.0 )

Volume Invert Avail.Storage Storage Description

#1 45.00' 0.428 af 35.00'W x 100.00'L x 4.00'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices

#1 Primary 48.00' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Discarded 45.00' 1.500 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 10.00'   

Discarded OutFlow  Max=0.22 cfs @ 12.17 hrs  HW=48.46'   (Free Discharge)
2=Exfiltration  ( Controls 0.22 cfs)

Primary OutFlow  Max=8.15 cfs @ 12.17 hrs  HW=48.46'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 8.15 cfs @ 1.76 fps)
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Pond 2P: Basin 2
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Inflow Area=5.446 ac

Peak Elev=48.47'

Storage=0.358 af

19.11 cfs

8.55 cfs

0.22 cfs

8.34 cfs
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Summary for Link 2: (new Link)

Inflow Area = 7.661 ac, 0.20% Impervious,  Inflow Depth > 2.18"    for  25-year event
Inflow = 13.36 cfs @ 12.14 hrs,  Volume= 1.389 af
Primary = 13.36 cfs @ 12.14 hrs,  Volume= 1.389 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2: (new Link)
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Inflow Area=7.661 ac
13.36 cfs

13.36 cfs
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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

Runoff Area=1.598 ac   0.56% Impervious   Runoff Depth>4.87"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=81   Runoff=8.26 cfs  0.648 af

Runoff Area=2.215 ac   0.00% Impervious   Runoff Depth>4.77"Subcatchment 2A: Subcat 2A
   Tc=0.0 min   CN=80   Runoff=14.91 cfs  0.881 af

Runoff Area=5.446 ac   0.28% Impervious   Runoff Depth>3.07"Subcatchment 2B: Subcat 2B
   Tc=0.0 min   CN=64   Runoff=24.10 cfs  1.391 af

Peak Elev=48.70'  Storage=0.388 af   Inflow=24.10 cfs  1.391 afPond 2P: Basin 2
   Discarded=0.22 cfs  0.163 af   Primary=15.64 cfs  0.924 af   Outflow=15.87 cfs  1.086 af

   Inflow=26.65 cfs  1.804 afLink 2: (new Link)
   Primary=26.65 cfs  1.804 af

Total Runoff Area = 9.259 ac   Runoff Volume = 2.921 af   Average Runoff Depth = 3.79"
99.74% Pervious = 9.235 ac     0.26% Impervious = 0.024 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 8.26 cfs @ 12.14 hrs,  Volume= 0.648 af,  Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=7.40"

Area (ac) CN Description

0.437 78 Meadow, non-grazed, HSG D
0.015 77 Woods, Good, HSG D
0.005 91 Gravel roads, HSG D
0.022 91 Gravel roads, HSG D
0.009 98 Unconnected pavement, HSG D
0.868 84 50-75% Grass cover, Fair, HSG D
0.077 77 Woods, Good, HSG D
0.162 71 Meadow, non-grazed, HSG C

* 0.003 81 50-75% Grass cover, Fair, HSG C-D

1.598 81 Weighted Average
1.589 99.44% Pervious Area
0.009 0.56% Impervious Area
0.009 100.00% Unconnected

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

10.0 Direct Entry, 

Subcatchment 1: Subcat 1
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Type III 24-hr

50-year Rainfall=7.40"

Runoff Area=1.598 ac

Runoff Volume=0.648 af

Runoff Depth>4.87"

Tc=10.0 min

CN=81

8.26 cfs
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Summary for Subcatchment 2A: Subcat 2A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 14.91 cfs @ 12.00 hrs,  Volume= 0.881 af,  Depth> 4.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=7.40"

Area (ac) CN Description

0.274 78 Meadow, non-grazed, HSG D
1.296 84 50-75% Grass cover, Fair, HSG D
0.132 71 Meadow, non-grazed, HSG C

* 0.300 81 50-75% Grass cover, Fair, HSG C-D
0.009 78 Meadow, non-grazed, HSG D
0.102 58 Meadow, non-grazed, HSG B

* 0.102 74 50-75% Grass cover, Fair, HSG B-C

2.215 80 Weighted Average
2.215 100.00% Pervious Area

Subcatchment 2A: Subcat 2A
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Type III 24-hr

50-year Rainfall=7.40"

Runoff Area=2.215 ac

Runoff Volume=0.881 af

Runoff Depth>4.77"

Tc=0.0 min

CN=80

14.91 cfs
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Summary for Subcatchment 2B: Subcat 2B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 24.10 cfs @ 12.01 hrs,  Volume= 1.391 af,  Depth> 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=7.40"

Area (ac) CN Description

0.003 98 Unconnected pavement, HSG D
0.000 98 Unconnected pavement, HSG D
0.029 77 Woods, Good, HSG D
0.013 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.042 78 Meadow, non-grazed, HSG D
0.755 84 50-75% Grass cover, Fair, HSG D
0.009 84 50-75% Grass cover, Fair, HSG D
0.069 91 Gravel roads, HSG D
1.000 30 Meadow, non-grazed, HSG A

* 0.819 59 50-75% Grass cover, Fair, HSG A-B
0.082 76 Gravel roads, HSG A
0.012 98 Unconnected pavement, HSG B
0.111 85 Gravel roads, HSG B

* 1.976 74 50-75% Grass cover, Fair, HSG B-C
0.513 58 Meadow, non-grazed, HSG B
0.013 58 Meadow, non-grazed, HSG B

5.446 64 Weighted Average
5.431 99.72% Pervious Area
0.015 0.28% Impervious Area
0.015 100.00% Unconnected
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Subcatchment 2B: Subcat 2B
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Runoff Area=5.446 ac

Runoff Volume=1.391 af

Runoff Depth>3.07"

Tc=0.0 min

CN=64

24.10 cfs
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Summary for Pond 2P: Basin 2

Inflow Area = 5.446 ac, 0.28% Impervious,  Inflow Depth > 3.07"    for  50-year event
Inflow = 24.10 cfs @ 12.01 hrs,  Volume= 1.391 af
Outflow = 15.87 cfs @ 12.08 hrs,  Volume= 1.086 af,  Atten= 34%,  Lag= 4.6 min
Discarded = 0.22 cfs @ 12.08 hrs,  Volume= 0.163 af
Primary = 15.64 cfs @ 12.08 hrs,  Volume= 0.924 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.70' @ 12.08 hrs   Surf.Area= 0.131 ac   Storage= 0.388 af

Plug-Flow detention time= 89.0 min calculated for 1.083 af (78% of inflow)
Center-of-Mass det. time= 32.1 min ( 830.0 - 797.9 )

Volume Invert Avail.Storage Storage Description

#1 45.00' 0.428 af 35.00'W x 100.00'L x 4.00'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices

#1 Primary 48.00' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Discarded 45.00' 1.500 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 10.00'   

Discarded OutFlow  Max=0.22 cfs @ 12.08 hrs  HW=48.68'   (Free Discharge)
2=Exfiltration  ( Controls 0.22 cfs)

Primary OutFlow  Max=15.26 cfs @ 12.08 hrs  HW=48.68'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 15.26 cfs @ 2.23 fps)



Type III 24-hr  50-year Rainfall=7.40"42889.00 - HydroCAD Proposed
  Printed  9/22/2022Prepared by VHB

Page 28HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Pond 2P: Basin 2
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Inflow Area=5.446 ac

Peak Elev=48.70'

Storage=0.388 af
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Summary for Link 2: (new Link)

Inflow Area = 7.661 ac, 0.20% Impervious,  Inflow Depth > 2.83"    for  50-year event
Inflow = 26.65 cfs @ 12.06 hrs,  Volume= 1.804 af
Primary = 26.65 cfs @ 12.06 hrs,  Volume= 1.804 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2: (new Link)
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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

Runoff Area=1.598 ac   0.56% Impervious   Runoff Depth>5.71"Subcatchment 1: Subcat 1
   Tc=10.0 min   CN=81   Runoff=9.61 cfs  0.761 af

Runoff Area=2.215 ac   0.00% Impervious   Runoff Depth>5.61"Subcatchment 2A: Subcat 2A
   Tc=0.0 min   CN=80   Runoff=17.39 cfs  1.036 af

Runoff Area=5.446 ac   0.28% Impervious   Runoff Depth>3.77"Subcatchment 2B: Subcat 2B
   Tc=0.0 min   CN=64   Runoff=29.68 cfs  1.710 af

Peak Elev=48.93'  Storage=0.419 af   Inflow=29.68 cfs  1.710 afPond 2P: Basin 2
   Discarded=0.23 cfs  0.169 af   Primary=24.20 cfs  1.235 af   Outflow=24.44 cfs  1.404 af

   Inflow=38.05 cfs  2.271 afLink 2: (new Link)
   Primary=38.05 cfs  2.271 af

Total Runoff Area = 9.259 ac   Runoff Volume = 3.506 af   Average Runoff Depth = 4.54"
99.74% Pervious = 9.235 ac     0.26% Impervious = 0.024 ac
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Summary for Subcatchment 1: Subcat 1

Runoff = 9.61 cfs @ 12.14 hrs,  Volume= 0.761 af,  Depth> 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (ac) CN Description

0.437 78 Meadow, non-grazed, HSG D
0.015 77 Woods, Good, HSG D
0.005 91 Gravel roads, HSG D
0.022 91 Gravel roads, HSG D
0.009 98 Unconnected pavement, HSG D
0.868 84 50-75% Grass cover, Fair, HSG D
0.077 77 Woods, Good, HSG D
0.162 71 Meadow, non-grazed, HSG C

* 0.003 81 50-75% Grass cover, Fair, HSG C-D

1.598 81 Weighted Average
1.589 99.44% Pervious Area
0.009 0.56% Impervious Area
0.009 100.00% Unconnected

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

10.0 Direct Entry, 

Subcatchment 1: Subcat 1
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Type III 24-hr

100-year Rainfall=8.34"

Runoff Area=1.598 ac

Runoff Volume=0.761 af

Runoff Depth>5.71"

Tc=10.0 min

CN=81

9.61 cfs
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Summary for Subcatchment 2A: Subcat 2A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 17.39 cfs @ 12.00 hrs,  Volume= 1.036 af,  Depth> 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (ac) CN Description

0.274 78 Meadow, non-grazed, HSG D
1.296 84 50-75% Grass cover, Fair, HSG D
0.132 71 Meadow, non-grazed, HSG C

* 0.300 81 50-75% Grass cover, Fair, HSG C-D
0.009 78 Meadow, non-grazed, HSG D
0.102 58 Meadow, non-grazed, HSG B

* 0.102 74 50-75% Grass cover, Fair, HSG B-C

2.215 80 Weighted Average
2.215 100.00% Pervious Area

Subcatchment 2A: Subcat 2A
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Summary for Subcatchment 2B: Subcat 2B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 29.68 cfs @ 12.01 hrs,  Volume= 1.710 af,  Depth> 3.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=8.34"

Area (ac) CN Description

0.003 98 Unconnected pavement, HSG D
0.000 98 Unconnected pavement, HSG D
0.029 77 Woods, Good, HSG D
0.013 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.000 78 Meadow, non-grazed, HSG D
0.042 78 Meadow, non-grazed, HSG D
0.755 84 50-75% Grass cover, Fair, HSG D
0.009 84 50-75% Grass cover, Fair, HSG D
0.069 91 Gravel roads, HSG D
1.000 30 Meadow, non-grazed, HSG A

* 0.819 59 50-75% Grass cover, Fair, HSG A-B
0.082 76 Gravel roads, HSG A
0.012 98 Unconnected pavement, HSG B
0.111 85 Gravel roads, HSG B

* 1.976 74 50-75% Grass cover, Fair, HSG B-C
0.513 58 Meadow, non-grazed, HSG B
0.013 58 Meadow, non-grazed, HSG B

5.446 64 Weighted Average
5.431 99.72% Pervious Area
0.015 0.28% Impervious Area
0.015 100.00% Unconnected
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Subcatchment 2B: Subcat 2B
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Type III 24-hr

100-year Rainfall=8.34"

Runoff Area=5.446 ac

Runoff Volume=1.710 af

Runoff Depth>3.77"

Tc=0.0 min

CN=64

29.68 cfs
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Summary for Pond 2P: Basin 2

Inflow Area = 5.446 ac, 0.28% Impervious,  Inflow Depth > 3.77"    for  100-year event
Inflow = 29.68 cfs @ 12.01 hrs,  Volume= 1.710 af
Outflow = 24.44 cfs @ 12.06 hrs,  Volume= 1.404 af,  Atten= 18%,  Lag= 3.1 min
Discarded = 0.23 cfs @ 12.06 hrs,  Volume= 0.169 af
Primary = 24.20 cfs @ 12.06 hrs,  Volume= 1.235 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.93' @ 12.06 hrs   Surf.Area= 0.135 ac   Storage= 0.419 af

Plug-Flow detention time= 76.4 min calculated for 1.400 af (82% of inflow)
Center-of-Mass det. time= 26.8 min ( 820.1 - 793.3 )

Volume Invert Avail.Storage Storage Description

#1 45.00' 0.428 af 35.00'W x 100.00'L x 4.00'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices

#1 Primary 48.00' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Discarded 45.00' 1.500 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 10.00'   

Discarded OutFlow  Max=0.23 cfs @ 12.06 hrs  HW=48.92'   (Free Discharge)
2=Exfiltration  ( Controls 0.23 cfs)

Primary OutFlow  Max=23.68 cfs @ 12.06 hrs  HW=48.92'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 23.68 cfs @ 2.57 fps)
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Pond 2P: Basin 2
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Inflow Area=5.446 ac

Peak Elev=48.93'
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Summary for Link 2: (new Link)

Inflow Area = 7.661 ac, 0.20% Impervious,  Inflow Depth > 3.56"    for  100-year event
Inflow = 38.05 cfs @ 12.03 hrs,  Volume= 2.271 af
Primary = 38.05 cfs @ 12.03 hrs,  Volume= 2.271 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2: (new Link)
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