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 1 Application Form 

Application Form 



  
 

 
 

ALTERATION OF TERRAIN APPLICATION  
R.S.A. 485-A:17  

Department of Environmental Services - Water Division  
29 Hazen Drive, PO Box 95  

Concord, New Hampshire 03302-0095  
 

Application Date:                   File Number (DES use):                  
        

Name of Project 
       

Map & Lot Number 

        
Location of Project (town) 

       
County 

         Check Project Type: 
Excavation  
Residential 

Commercial 
Golf Course  

School 
Municipal 

Agricultural 
Land Conversion 

Landfill 
Other specify     

1.  Owner Information  
        

Name of Owner 
       

Email address (optional) 

        
Contact Name 

       
Telephone Number 

        
Mailing Address 

       
Fax Number 

         
City/Town    

    
State 

       
Zip Code 

2.  Permit Holder Information  
        

Desired Permit Holder Name (if different from owner) 
       

Email address (optional) 

        
Contact Name 

       
Telephone Number 

        
Mailing Address 

       
Fax Number 

         
City/Town    

    
State 

       
Zip Code 

3.  Agent Information  
        

Agent Company 
       

Email address 

        
Contact Name 

       
Telephone Number 

        
Mailing Address 

       
Fax Number 

         
City/Town    

    
State 

       
Zip Code 

4. Provide a short description of the project below (do not reply “see attached”): 
       

5. If any work was done prior to receiving a permit, describe it below: 
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6. Please answer the questions below: 
A.  What date was a copy of a complete application sent to the municipality1?        
      DES recommends that you mail it by certified mail and retain a copy for yourself and for this application. 

B.  Total area of disturbance:           square feet 

C.  Total impervious cover:            square feet 

D.  Total Undisturbed cover:            square feet 

E.  Number of lots proposed:       

F.  Total length of roadway:            feet 
 G.  Select plan type submitted:   Land Conversion 
                                                      Excavation, grading, and reclamation 
                                                      Detailed Development Plan 
 H.  Name of receiving waters:       
       Are any of the receiving waters identified by the department as being impaired? YES   NO  
       If yes, for what pollutant(s)?        
       Guidance at: http://des.nh.gov/organization/divisions/water/wmb/tmdl/documents/onestop_gis_wgc_ref_guide.pdf 

I. Any disturbance within a Designated River corridor? YES   NO  
     If yes what river1:            
     If yes, what date was a copy of a complete application sent to the Local Advisory Committee (LAC)?:       
     DES recommends that you mail it by certified mail and retain a copy for yourself and for this application. 

J.  Threatened or Endangered species or critical habitat potentially impacted? YES   NO  
      If yes, what?       
      Other natural resources potentially impacted? YES   NO  
      If yes, what?       

K.  Any disturbance within the 100-year floodplain? YES   NO  
If yes, state the cut volume            cubic feet and the fill volume            cubic feet 

L.  Is the project within a Water Supply Intake Protection Area (WSIPA)?  YES   NO  
     Is the project within a Groundwater Protection Area (GPA)?  YES   NO  
     Read Env-Wq 1508.02, visit the OneStop Web GIS website at www2.des.state.nh.us/gis/onestop/, and read Chapter 

3.1 in Volume 2 of the NH Stormwater Manual (des.nh.gov/organization/divisions/water/stormwater/manual.htm), 
for more information and be sure to observe Water Supply Well Set-Backs requirements.  

M. Is the project a High Load area, in accordance with Env-Wq 1502.26? YES   NO  
         If yes, specify type of high load land use or activity?       

N. Are there any drywells, infiltration trenches, or underground infiltration systems proposed?  YES   NO  
     If yes, be sure to include a Registration and Notification Form for Storm Water Infiltration to Groundwater 

(download form at: des.nh.gov/organization/divisions/water/dwgb/dwspp/gw_discharge) 

O. Other State Permits/Approvals Note Status Below (NA, filed, not yet applied, 
Wetlands permit required? YES   NO  
If yes, total wetland impact:       square feet 

Status:       
 

Shoreland permit required? YES   NO  
If exempt, why?      

Status:       
 

Large or small community well approval needed? YES   NO  Status:       

Large groundwater withdrawal permit required? YES   NO  Status:       
List other DES permits required and state their status?    

1 - A copy of the application, including all items in #7, must be sent to the applicable municipality and, if applicable, to 
the local rivers management advisory committee at the same time (or before) filing this AoT permit application. 
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 2 Owners List 

Owners List/Authorization Letters 



 Owners List  
 Alteration of Terrain Permit Application 
 Groton Wind Farm 
 Groton Wind, LLC 
 Groton Hollow Road, Groton, New Hampshire 

 

  November 3, 2009 
J:\52036.00\docs\Permits\Alteration of Terrain\EJC_EDITS\52036.00 AoT Owners List (2009-12-04).doc Page 1 of 1  

 
 
OWNERS 
 
1. Map 9, Lot 1 

Yankee Forest, LLC 
c/o Wagner Forest Management, Ltd. 
150 Orford Road 
Lyme, NH 03768  
603-795-2202 (phone) 
603-795-4631 (fax) 
 

2. Map 9, Lots 2, 8, & 9 
Green Acre Woodlands, Inc. c/o Foreco, LLC 
PO Box 597 
Rumney, NH 03266-0597 
603-786-9544 (phone) 
603-786-9545 (fax) 

 
3. Map 10, Lot 31 

Maurice Daniel Smith & Lois Ketterson Smith 
17 Orchard Drive 
Durham, NH 03824 
603-868-5013 (phone) 
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Application Fee Calculation 



Sheet 1 of  1

Computations

Project #: 52036.00
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: B. Anderson Date: 2/9/10
Checked by: Date:
Title: NHDES Alteration of Terrain Fee

NHDES - Alteration of Terrain Fee

Disturbance Area:
115.6 ac

Unit Fee: Fee
(eff. 7/1/07) 0 200,000 1,250$     

200,000 300,000 1,750$     
300,000 400,000 2,250$     
400,000 500,000 2,750$     
500,000 600,000 3,250$     
600,000 700,000 3,750$     
700,000 800,000 4,250$     
800,000 900,000 4,750$     
900 000 1 000 000 5 250$

5,036,579 sf

Disturbance (sf)

900,000 1,000,000 5,250$    
1,000,000 1,100,000 5,750$     
1,100,000 1,200,000 6,250$     
1,200,000 1,300,000 6,750$     
1,300,000 1,400,000 7,250$     
1,400,000 1,500,000 7,750$     
$500/add. 100,000 sf

Total Fee:

Check (Payable to):  Treasurer - State of New Hampshire

$ 25,750

\\Nh-bed\projects\52036.00\docs\Permits\Alteration of Terrain\52036.00 AoT Fee.xls
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Application Checklist 



Last Revised: September 2009 
Page 1 of 3 

REVIEW CHECK LIST FOR 
COMPLETING AN ALTERATION OF TERRAIN APPLICATION 

 
 
CHECK the box if the item has been provided and please be sure to review your application, prior to 
submitting.  If an item does not apply, please state why.  Don’t forget to review the check list on the 
application form as well. 
 
On plans provide: 

 PE stamp 
 Wetland delineation 
 Temporary erosion control measures 
 Treatment for all stormwater runoff from impervious surfaces such as roadways (gravel roadways too), 
parking areas, and non-residential roof runoff. Guidance on treatment BMPs can be found in Volume 2, 
Chapter 4 of the NH Stormwater Management Manual. 

 Pre-existing 2-foot contours 
 Proposed 2-foot contours 
 Drainage easements protecting the drainage/treatment structures 
 Compliance with the Wetlands Bureau, RSA 482-A   

 http://des.nh.gov/organization/divisions/water/wetlands/index.htm 
 Note that artificial detention in wetlands is not allowed. 

 Compliance with the Comprehensive Shoreland Protection Act, RSA 483-B 
 http://des.nh.gov/organization/divisions/water/wetlands/cspa 

 Benches.  Benching is needed if you have more than 20 feet change in elevation on a 2:1 slope, 30 feet 
change in elevation on a 3:1 slope, 40 feet change in elevation on a 4:1 slope. 

 
Provide the following details on the plans, as applicable: 

 Typical roadway x-section 
 Detention basin with inverts noted on the outlet structure 
 Stone berm level spreader  
 Outlet protection – riprap aprons 
 A general installation detail for an erosion control blanket 
 Silt fences or mulch berm 
 Storm drain inlet protection – note that since hay bales must be embedded 4 inches into the ground, they 
are not to be used on hard surfaces such as pavement. 

 Hay bale barriers 
 Stone check dams 
 Gravel construction exit 
 The treatment BMPs proposed 
 Any innovative BMPs proposed 

 
Construction Sequence/Erosion Control Notes 

 Note that perimeter controls shall be installed prior to earth moving operations. 
 Note that ponds and swales shall be installed early on in the construction sequence (before rough grading 
the site). 

 Note that all ditches and swales shall be stabilized prior to directing runoff to them. 
 Note that all roadways and parking lots shall be stabilized within 72 hours of achieving finished grade. 
 Note that all cut and fill slopes shall be seeded/loamed within 72 hours of achieving finished grade. 
 Note that all erosion controls shall be inspected weekly AND after every half-inch of rainfall. 
 Note the limits on the open area allowed, see Env-Wq 1505.02 for detailed information. 

 Example note: The smallest practical area shall be disturbed during construction, but in no case shall 
exceed 5 acres at any one time before disturbed areas are stabilized. 
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Last Revised: September 2009 
Page 2 of 3 

 Note the definition of the word “stable.” For example:  
  An area shall be considered stable if one of the following has occurred: 

• Base course gravels have been installed in areas to be paved. 
• A minimum of 85 percent vegetated growth has been established. 
• A minimum of 3 inches of non-erosive material such stone or riprap has been installed. 
• Or, erosion control blankets have been properly installed. 

 Note the limit of time an area may be exposed.  For example: 
 All areas shall be stabilized within 45 days of initial disturbance. 

 Provide temporary and permanent seeding specifications.  
 (Reed canary grass is listed in the Green Book; however, this is a problematic species according to the 

Wetlands Bureau and therefore should not be specified). 
 Provide winter construction notes that meet or exceed our standards.   

 Standard Winter Notes: 
• All proposed vegetated areas that do not exhibit a minimum of 85 percent vegetative growth by 

October 15, or which are disturbed after October 15, shall be stabilized by seeding and 
installing erosion control blankets on slopes greater than 3:1, and seeding and placing 3 to 4 
tons of mulch per acre, secured with anchored netting, elsewhere. The installation of erosion 
control blankets or mulch and netting shall not occur over accumulated snow or on frozen 
ground and shall be completed in advance of thaw or spring melt events. 

• All ditches or swales which do not exhibit a minimum of 85 percent vegetative growth by 
October 15, or which are disturbed after October 15, shall be stabilized temporarily with stone 
or erosion control blankets appropriate for the design flow conditions.  

• After November 15, incomplete road or parking surfaces, where work has stopped for the winter 
season, shall be protected with a minimum of 3 inches of crushed gravel per NHDOT item 304.3. 

  Note at the end of the construction sequence that “Lot disturbance, other than that shown on the 
approved plans, shall not commence until after the roadway has the base course to design elevation and 
the associated drainage is complete and stable”. – This note is applicable to single/duplex family 
subdivisions, when lot development is not part of the permit. 

 
Stormwater Management Report – preferably double sided, 1 page per side. 

 PE stamp 
 Discussion of the discharge rates directed off-site.  If there is an increase, provide a justification. 

Drainage analyses, preferably in the following order:  
 Pre-development analysis: Drainage diagram 
 Pre-development analysis: Area Listing and Soil Listing 
 Pre-development analysis: Node listing 1-year (if applicable), 2-year, 10-year and 50-year 
 Pre-development analysis: Full summary of the 10-year storm 
 Post-development analysis: Drainage diagram 
 Post-development analysis: Area Listing and Soil Listing 
 Post-development analysis: Node listing for the 2-year, 10-year and 50-year 
 Post-development analysis: Full summary of the 10-year storm 

Pre and post-development drainage area plans with the following – submit this as a separate plan from the 
soil plans:  

 Labeled subcatchments, reaches and ponds 
 Tc lines 
 A clear delineation of the sub-catchment boundaries 
 Roadway station numbers 
 Culverts and other conveyance structures 

 Color coded Site Specific Soil plan – submit this as a separate plan from the drainage area plans.  
This can be an 11” x 17” if soil symbols and subcatchment boundaries are readable.  It should be color 
coded: A = Green, B = yellow, C= orange, D=red, Water=blue, & Impervious = gray 
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Waiver Request(s) 



AoT Waiver Request Form 
Groton Wind Farm 

\\Nh‐bed\projects\52036.00\docs\Permits\Alteration of Terrain\52036.00 Waiver Request.doc  Page 1 of 5 

ALTERATION OF TERRAIN WAIVER REQUEST FORM 
R.S.A. 485-A:17 

Department of Environmental Services - Water Division 
29 Hazen Drive, PO Box 95 

Concord, New Hampshire 03302-0095 

Application Date:   02/2010  File Number (DES use):     
 
  Groton Wind Farm    M9, L1, 2, 8, & un-numbered; M10, L31  
Name of Project Map & Lot Number 
 
  Groton Hollow Road, Groton, NH    Grafton  
Location of Project (town) County 
 
  Other:  Renewable Energy Project (Wind Farm)   
Project Type  
 

1. Owner Information 
 
  Refer to attached owners list      
Name Email address (optional) 
 
        
Contact Name Telephone Number 
 
        
Mailing Address Fax Number 
 
            
City/Town State Zip Code 
 

2. Person Requesting Waiver(s) 
 
  Groton Wind, LLC    echerian@iberdrolausa.com  
Name Email address (optional) 
 
  Edward J. Cherian    603-369-3909  
Contact Name Telephone Number 
 
  201 King of Prussia Road, Ste. 500    603-369-3990  
Mailing Address Fax Number 
 
  Randor    PA    19087  
City/Town State Zip Code 
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3. Waiver Request(s) 
 
  1)  Env-Wq 1503.08 (m)    100-yr Floodplain Supplementary Report  
Rule Brief Description of Rule 
 
Explanation of Request: A waiver is requested to remove the requirement for a supplementary floodplain 

report because only a very small portion of the project site is located within the 
100-yr floodplain of the Clark Brook as shown on the FEMA Flood Maps as 
Zone A (approximate methods).  Additionally, the portions of the site that are 
within in the floodplain are at the uppermost portion of the floodplain.  The 
proposed work within the floodplain is limited to a small section of 
reconstructed roadway that will result in a net cut in this area.  Additionally, 
based on the project’s hydrologic analysis, it is not anticipated that the project 
will have a significant impact on pre- versus post-development flow rates.   

 
Permanent or Temporary: Permanent.   
 
Explanation of Alternative: Not applicable. 
 
Compliance with Env-Wq 1509.04: Granting of the waiver will not result in an adverse impact on the environment 

because the project does not propose to reduce the flood storage capacity within 
the floodplain and is not anticipated to increase peak stormwater runoff rates.  
As such, the requirement for a supplementary report would only burden the 
applicant with additional project expenses and would not provide any 
appreciable benefit to the public or the environment. 

 
 
  2)  Env-Wq 1504.08 (b) (2) b    High Intensity and Site-Specific Soil Mapping  
Rule Brief Description of Rule 
 
Explanation of Request: A waiver is requested to remove the requirement for High Intensity Soil 

Mapping and/or Site-Specific Soil Mapping for the proposed areas of 
disturbance.  The disturbance areas account for approximately 116 acres of the 
7,382 acre drainage study area or 1.6 percent. 

 
Permanent or Temporary: Permanent. 
 
Explanation of Alternative: Not applicable. 
 
Compliance with Env-Wq 1509.04: Granting of the waiver will not result in an adverse impact on the environment 

because the additional information that the required mapping would provide 
would have an insignificant effect on the results of the drainage analysis.  It is 
anticipated to have an insignificant effect based on the relatively small size of 
the mapping area relative to the size of the overall drainage study area. 
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  3)  Env-Wq 1504.08 (e)    Drainage Area Plan Requirements  
Rule Brief Description of Rule 
 
Explanation of Request: A waiver is requested to allow the following for the required drainage area 

plans:  1)  the use of a drawing scale smaller than 1”=50’,  2) the use of different 
contour intervals from those on the site plans, and 3) not to show the roadway 
stationing.   

 
Permanent or Temporary: Permanent. 
 
Explanation of Alternative: The applicant proposed to use an appropriate scale and contour interval that will 

adequately convey the drainage information and will be appropriate for the 
overall size of the 7,382 acre drainage area. 

 
Compliance with Env-Wq 1509.04: Granting of the waiver will not result in an adverse impact to the environment 

because the requested waiver deals only with graphical elements of the drainage 
plan.  The intent of the request is to be able to convey the necessary information 
on the drainage plans while trying to minimize the number of sheets.  This will 
result in plans that are easier to review and will more clearly show the intent of 
the project’s drainage analysis. 

 
 
  4)  Env-Wq 1504.09    Calculation of Water Quality Volume (WQV)  
Rule Brief Description of Rule 
 
Explanation of Request: A waiver is requested to exclude the proposed gravel access drives, turbine 

pads, etc. from the calculation of the percent impervious area used in calculating 
the Water Quality Volume (WQV).  These gravel areas will only be used on a 
limited basis to access the turbines for maintenance.  Additionally, these areas 
do not fall under the definition of “Impervious Cover” stated under Env-Wq 
1502.28 because they have a curve number of less than 98.  It is the applicant’s 
understanding, based on a meeting with the NHDES on 10/6/09, that the major 
concern with stormwater would be sediment during construction.   

 
Permanent or Temporary: Permanent. 
 
Explanation of Alternative: Not. Applicable. 
 
Compliance with Env-Wq 1509.04: Granting the waiver will not result in an adverse impact to the environment 

because the proposed access drives and other proposed gravel areas will only be 
used by maintenance vehicles on a limited basis.  As such, these areas are not 
anticipated to result in a significant source of stormwater pollutants once the site 
is constructed.  If the waiver were not granted a significant amount of additional 
undeveloped land area would be required to meet the stormwater treatment 
requirements associated with the higher WQV number even thought the runoff 
from these areas is not anticipated to be a significant source of pollutants.  It 
should be noted that the gravel parking area for and the roof of the proposed 
Operation & Maintenance building has been included in the WQV calculation.  
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  5)  Env-Wq 1504.12    Site Evualation Report  
Rule Brief Description of Rule 
 
Explanation of Request: A waiver is requested to remove the requirement for a Site Evaluation Report.  

Due to the nature of the project and the project’s site’s shall depth to bedrock, 
stormwater infiltration systems are not being proposed. 

 
Permanent or Temporary: Permanent. 
 
Explanation of Alternative: Not applicable. 
 
Compliance with Env-Wq 1509.04: Granting the waiver will not result in an adverse impact to the environment 

because the request is only asking for relief from the preparation of a report that 
is not needed because the project is not proposing stormwater infiltration 
practices. 

 
 
  6)  Env-Wq 1507.04    Groundwater Recharge Requirements  
Rule Brief Description of Rule 
 
Explanation of Request: A waiver is requested to relieve the project of groundwater recharge 

requirements.  The project site consists of mountainous terrain with a shallow 
depth to bedrock and mostly Hydrologic Group C soils.  As such the site has 
minimum capacity for groundwater recharge. 

 
Permanent or Temporary: Permanent. 
 
Explanation of Alternative: Not Applicable. 
 
Compliance with Env-Wq 1509.04: Granting the waiver will not result in an adverse impact to the environment 

because the existing site has a minimal capacity for groundwater recharge and 
the proposed development is not anticipated to significantly alter the amount of 
groundwater recharge that is currently occurring on the site. 
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7)  Env-Wq 1508.19     Earthen Terraced Slope or Benching  
Rule Brief Description of Rule 
 
Explanation of Request: A waiver is requested to remove the requirement for slope benching for the 

project site.  The existing site consists of large areas of slopes between 2:1 and 
3:1 and has a very shallow depth to bedrock.  In addition, it is anticipated that 
the proposed cut slopes that are over 10-15 ft high will be ledge cuts; and that 
all of the proposed earthen slopes will be stabilized with riprap, covered with 
loam and seeded.  Due to the steep slopes of the existing terrain, providing 
benches would significantly increase the disturbance footprint of the project. 

 
Permanent or Temporary: Permanent. 
 
 
Explanation of Alternative: The applicant proposes to construct riprap slopes that will be top dressed with 

loam and seeded.  This will help to provide stable slopes for the areas of the site 
where the height of the slopes exceed 20 feet.  In addition, the proposed fill 
slopes will only have a minimal amount of runoff directed to them from only 
half of the gravel drives that are located at the top of the slopes. 

 
 
Compliance with Env-Wq 1509.04: Granting the waiver will not result in an adverse impact to the environment 

because the proposed slopes will either be stabilized with riprap or will be ledge 
faces.  The riprap cut slopes have been designed to have minimal stormwater 
runoff directed to them.  If benches are required, the disturbance limits will 
increase significantly in order to tie into the relatively steep slopes of the 
existing ground. 

 
 

4. Signature(s) Required 
 
(1) The information provided is true, complete, and not misleading to the knowledge and belief or the signer; and 
 
(2) The signer understands that any waiver granted based on false, incomplete, or misleading information shall be subject to revocation. 
 
 
 
  Refer to Owner Authorization Letters      
Signature (owner) and Date Name (owner)  
 
 
      Groton Wind, LLC (Edward Cherian)  
Signature (person requesting waiver) and Date Name (person requesting waiver)  
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1 Project Narrative (Groton Wind Farm) 
 

Project Narrative (Groton Wind Farm) 
Groton Wind, LLC is proposing to construct a 48 megawatt renewable energy facility 
in Groton, New Hampshire.  The facility will consist of twenty-four (24) four-
hundred foot tall wind turbines to be located along the ridgelines of Tenney 
Mountain, Fletcher Mountain, and an un-named ridgeline in the northwest corner of 
the site.  The proposed project is similar to the recent Wind Farm that was permitted 
through the NHDES and built on Lempster Mountain in Lempster, New Hampshire.  
In association with the turbines, the proposed project will require the construction of 
approximately 12 miles of gravel access drives, a meteorology station(s), and a 4,000 
sf operation & maintenance building. 
 
The 4,179–acre Site is located at the end of Groton Hollow Road in Groton, New 
Hampshire.  The Site is bounded by the Town of Rumney to the north, the Town of 
Plymouth to the east, Mount Crosby and Tenney Mountain to the south, and Halls 
Brook to the west.  The majority of the Site is located within the surface watershed of 
the Baker River with a small section of the Site located within the watershed of the 
Cockermouth River.     
 
The Site is presently undeveloped and has an active logging operation occurring on 
it.  Under existing conditions, storm water runoff flows down the mountain sides 
into several streams and drainage ways, with the majority of the site draining into 
the Clark Brook and ultimately the Baker River.  The remaining portions of the site 
drain towards Halls Brook, Route 25, Route 3A, and Wise Brook. 
 
The majority of the project will consist of the construction of the gravel access drives 
leading up to the wind turbines.  These access drives will ultimately be 16 ft wide 
after the construction of the site and will be used on a very limited basis to provide 
access to the turbines for maintenance purposes.  As such, the site is not anticipated 
to be a significant generator of stormwater pollutants.  The pollutant of the most 
significant concern will be sediment associated with the construction of the facility. 
 
Because this is an energy project, development of the site is governed by NH RSA 
162-H and is subject to the requirements of the New Hampshire Site Evaluation 
Committee (NHSEC).  Through the NHSEC process the project will require the 
following permits from the NH Department of Environmental Services: 
 

 Alteration of Terrain Permit 
 Wetlands Permit 
 Individual wastewater Discharge Permit (for the O&M Building)     

 
The proposed development will alter approximately 116 acres of land.  In order to 
evaluate the project’s effect on peak stormwater runoff rates a hydrologic model was 
developed to evaluate the existing and proposed drainage conditions on the Site.  
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2 Project Narrative (Groton Wind Farm) 
 

The results of the analyses indicate that there is no significant change in peak 
discharge rates between the pre- and post-development conditions for the 2, 10, and 
50 year storm events.  The following Table provides a summary of the pre- and post-
development peak discharge rates that are discussed further in the project’s Drainage 
Report. 
 
Peak Storm Water Runoff Rate Summary 

  Peak Flow for Given Storm (cfs) 

Discharge Point Condition 2-yr 10-yr 50-yr 
      

D1 Clark Brook Existing 105.7 761.7 1583.8 

  Proposed 105.7 762.0 1584.4 

   0.0 0.3 0.6 

D2 Halls Brook/box culvert under  Existing 25.5 327.4 763.8 

 Route 25 Proposed 25.5 327.3 763.5 

   0.0 -0.1 -0.3 

D3 Pond/96” CMP under Route 25 Existing 6.6 128.7 336.2 

  Proposed 6.6 128.5 335.7 

   0.0 -0.2 -0.5 

D4 Unnamed Stream/66” RCP Existing 3.6 88.3 245.5 

 Culvert under Route 25 Proposed 3.6 88.3 245.5 

   0.0 0.0 0.0 

D5 Unnamed Stream/11’ wide bridge Existing 26.5 280.9 632.7 

 under Route 3A Proposed 26.5 280.9 632.7 

   0.0 0.0 0.3 

D6 Unnamed Stream/15’ wide bridge Existing 29.5 220.6 458.8 

 under route 3A Proposed 29.5 220.6 458.8 

   0.0 0.0 0.0 

D7 Wise Brook Existing 18.8 102.2 194.5 

  Proposed 18.8 102.1 194.3 

   0.0 -0.1 -0.2 
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1 Introduction 
 

Introduction 

Groton Wind, LLC is proposing to construct a 48 megawatt renewable energy facility 
in Groton, New Hampshire.  The facility will consist of twenty-four (24) wind 
turbines to be located along the ridgelines of Tenney Mountain, Fletcher Mountain, 
and an un-named ridgeline in the northwest corner of the site.  The Turbines are 256 
feet at tower height and 399 feet with the blade at the 12:00 position. The proposed 
project is similar to the recent Wind Farm that was permitted through the NHDES 
and built on Lempster Mountain in Lempster, New Hampshire.  In association with 
the turbines, the proposed project will require the construction of approximately 12 
miles of gravel access drives (of which 2.3 miles is the upgrading of an existing 
logging road), a permanent meteorological tower and a 4,000 sf operations & 
maintenance building. 
 
The Site is located on 4,179–acres of leased land at the end of Groton Hollow Road in 
Groton, New Hampshire.  The Site is bounded by the Town of Rumney to the north, 
the Town of Plymouth to the east, Mount Crosby and Tenney Mountain to the south 
as well as the town of Hebron and portions of Groton, and Halls Brook to the west.  
The majority of the Site is located within the surface watershed of the Baker River 
with a small section of the Site located within the watershed of the Cockermouth 
River.     
 
The Site is presently undeveloped and has an active logging operation occurring on 
it.  Under existing conditions, storm water runoff flows down the mountain sides 
into several streams and drainage ways, with the majority of the site draining into 
the Clark Brook and ultimately the Baker River.  The remaining portions of the site 
drain towards Halls Brook, Route 25, Route 3A, and Wise Brook. 
 
The majority of the project will consist of the construction of the gravel access drives 
leading up to the wind turbines.  These access drives will ultimately be 16 ft wide 
after the construction of the site and will be used on a very limited basis to provide 
access to the turbines for maintenance purposes.  As such, the site is not anticipated 
to be a significant generator of stormwater pollutants.  The pollutant of the most 
significant concern will be sediment associated with the construction of the facility. 
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2 Introduction 
 

The proposed development will alter approximately 116 acres of land.  In order to 
evaluate the project’s effect on peak stormwater runoff rates a hydrologic model was 
developed to evaluate the existing and proposed drainage conditions on the Site.  
The results of the analyses indicate that there will be an insignificant change in peak 
discharge rates between the pre- and post-development conditions for the 2, 10, and 
50 year storm events.  The pre- and post-development peak discharge rates are 
presented in the Storm Water Management Impacts Section of this report. 
 
In order to mimic the existing drainage patterns as much as possible stone mattresses 
are being proposed approximately every 100 feet along access drive fill sections, 
where the mattress are not being used cross culverts are being placed. Each mattress 
can handle approximately 10 acres of overland flow. Culverts are being used in low 
points or were stream crossings occur. The minimum design storm being used is the 
25 year event. For the stream crossings the culverts are being sized for either the 50 or 
100 year event. This is based on the new guidelines by NHDES for stream crossings. 
There are approximately 65 culverts being installed for this project. Of those 65 pipes, 
22 of them are replacements and upgrades along Groton Hollow Road. 
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3 Existing Conditions 
 

Existing Conditions 

The following report has been prepared by Vanasse Hangen Brustlin, Inc. (VHB) to 
provide a brief description of existing and proposed drainage areas, design 
methodology, soil characteristics, and a summary of peak discharge rates for the 
project area. 

Description of Contributing Areas 
The majority of the study area for the development is located within the Clark Brook 
and ultimately the Baker River watersheds. The existing drainage area is 
approximately 7,382-acres in size and is wooded and mountainous with elevations 
ranging from 650ft.  up to 2,110 ft. The area is currently undeveloped and has an 
active logging operation occurring on it.  Ground cover consists mainly of 
woodlands with gravel access roads, woods roads/logging roads and several 
clearing areas associated with the on-going logging operations. 
 
The study area has been divided into eight (8) drainage areas that discharge into one 
of seven (7) discharge points.  The discharge points include Clark Brook, Halls Brook, 
Wise Brook, a pond along Route 25, and several unnamed streams along Routes 3A 
and 25. 
 
Table 1 summarizes the study area and its characteristics.  
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4 Existing Conditions 
 

Table 1:   
Existing Conditions:  Drainage Area Characteristics Summary 

Discharge Point  Sub Area(s) Area 
(Acres) 

Tc 
(Min.) 

CN 

       

D1 Clark Brook (just north of the Rumney 
Town line) 

101 Main/central portion of the project site 2,672.8 112.5 67 

  102 Northwest portion of site (drains to 
lower portion of Clark Brook) 

758.7 53.9 68 

D2 Halls Brook (22’w x 15’h box culvert 
under Route 25) 

201 Western portion of the project site 1,196.5 63.7 65 

D3 Pond w/weir and 96” CMP culvert 
outlet (under Route 25 west of Groton 
Hollow Rd.) 

301 Northern portion of site 541.7 52.3 63 

D4 Unnamed Stream (66” RCP culvert 
under Route 25) 

401 Northeast corner of site 400.4 46.3 62 

D5 Unnamed Stream (11’ wide bridge 
under Route 3A) 

501 Eastern edge of site 951.3 67.3 66 

D6 Unnamed Stream (15’ wide bridge 
under Route 3A) 

601 Southeast edge of site 665.4 78.3 68 

D7 Wise Brook 701 Southern end of site 195.0 62.0 71 

       

Total   7,381.8 n/a 66* 
*  Weighted CN Value 

Soil Conditions 
The study area is comprised of several different soil types as defined by the NRCS 
Web Soil Survey. Table 2, Soil Types, lists the designations, names, and groups of the 
soils located within the study area.  The Appendices contains a copy of the soil 
mapping and soil types found within the study area. 
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5 Existing Conditions 
 

Table 2:  Soil Types 
Soil Designation Soil Name Soil Group 

22 Colton Loamy Sand A 

28 Madawaska Fine Sandy Loam B 

36 Adams Loamy Sand A 

57 Becket Fine Sandy Loam C 

59 Waumbek Loamy Sand C 

61 Tunbridge-Lyman-Rock Outcrop Complex C 

72 Berkshire Loam C 

73 Berkshire Loam B 

77 Marlow Fine Sandy Loam C 

104 Podunk Fine Sandy Loam B 

105 Rumney Loam C 

255 Modadnock and Hermon Soils B 

295 Greenwood Mucky Peat A 

299 Udorthents, Smoothed A 

347 Lyme and Moosilauke Soils C 

355 Hermon Fine Sandy Loam A 

406 Medomak Silt Loam D 

559 Skerry Fine Sandy Loam C 

613 Croghan Loamy Fine Sand B 

614 Kinsman Sand C 

632 Nicholville Very Fine Sandy Loam C 

633 Pemi Silt Loam C 

701 Becket-Skerry Association C 

703 Becket-Monadnock Association C 

709 Becket-Tunbridge Association C 

710 Becket-Lyman-Rock Outcrop Complex C 

711 Monadnock-Hermon Association B 

713 Hermon-Waumbek Association A 

717 Lyme-Peacham Association C 

719 Marlow-Tunbridge Association C 

720 Marlow-Lyman-Rock Outcrop Complex C 

722 Marlow-Berkshire Association C 

723 Peru-Pillsbury Association C 

724 Skerry-Tunbridge Association C 

726 Rock Outcrop-Lyman Complex D 

729 Waumbek-Lyme Association B 

730 Skerry-Lyman-Rock Outcrop Complex C 

819 Peru-Tunbridge Association C 

Source:  NCRS Web Soil Survey 
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6 Existing Conditions 
 

Existing Hydrologic Flow Patterns 
Storm water runoff from the existing study area generally flows down the mountain 
sides and is collected by many on-site streams and drainage ways.  Runoff from the 
majority of the site flows into the Clark Brook which runs down the central portion 
of the site. Ultimately, runoff from the majority of the site is discharged into the 
Baker River with a relatively small portion of the study area being discharged in to 
the Wise Brook and ultimately into the Cockermouth River to the south.    
 
The following describes the existing storm water flow patterns for each of the sub 
areas. 
 

 Sub Area 101 consists of the majority of the site and flows overland into the Clark 
Brook. 

 
 Sub Area 102 consists of the northwest portion of the project site and flows 

overland into the Clark Brook near the Groton/Rumney Town line. 
 

 Sub Area 201 consists of the western portion of the project site and flows 
overland into Halls Brook to a box culvert under Route 25. 

 
 Sub Area 301 consists of the northern most portion of the site and flows towards 

a pond located along Route 25 to the west of Groton Hollow Road.  The pond 
discharges over a weir and into a culvert that runs under Route 25. 

 
 Sub Area 401 consists of the northeast corner of the site and flows overland to an 

unnamed stream and a culvert that crosses under route 25 (just to the west of 
Route 3A). 

 
 Sub Area 501 consists of the eastern edge of the site and flows overland to an 

unnamed stream and to a bridge crossing under Route 3A. 
 

 Sub Area 601 consists of the southeast edge of the site and flows overland to an 
unnamed stream and to a bridge crossing under Route 3A. 

 
 Sub Area 701 consists of a small portion of the site located at the southern end of 

the study area and flow overland to the Wise Brook.  This sub area is located 
within the Cockermouth River water shed and is the only portion of the site that 
is not located within the Baker River watershed.  
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7 Proposed Conditions 
 

Proposed Conditions 

Description of Contributing Areas 
The proposed development for the study area includes the construction of 24 wind 
turbines, approximately 12 miles of associated gravel access drives, and a 4,000 sf 
Operation & Maintenance building.   
 
The proposed conditions sub-areas are comprised of the same 7,382 acre study area 
represented in the existing conditions drainage analysis.  The proposed development 
will disturb approximately 116 acres of land area including gravel access drives, 
vegetated slopes, temporary construction pads, and a small operation & maintenance 
facility.   
 
Table 3 summarizes the proposed sub areas and their characteristics. 
 

3 



 
 
 

\\Nh-bed\projects\52036.00\reports\Drainage 
Report\AOT_Submission 02-10-
2010\52036.00 Drainage Report(01-08-
2010).doc 

8 Proposed Conditions 
 

Table 3:   
Proposed Conditions:  Drainage Area Characteristics Summary 

Discharge Point  Sub Area(s) Area 
(Acres) 

Tc 
(Min.) 

CN 

       

D1 Clark Brook (just north of the Rumney 
Town line) 

P101 Main/central portion of the project site 2,673.4 112.5 67 

  P102 Northwest portion of site (drains to 
lower portion of Clark Brook) 

 759.4 53.9 68 

D2 Halls Brook (22’w x 15’h box culvert 
under Route 25) 

P201 Western portion of the project site 1,196.1 63.7 65 

D3 Pond w/weir and 96” CMP culvert 
outlet (under Route 25 west of Groton 
Hollow Rd.) 

P301 Northern portion of site 540.9 52.3 63 

D4 Unnamed Stream (66” RCP culvert 
under Route 25) 

P401 Northeast corner of site 400.4 46.3 62 

D5 Unnamed Stream (11’ wide bridge 
under Route 3A) 

P501 Eastern edge of site 951.3 67.3 66 

D6 Unnamed Stream (15’ wide bridge 
under Route 3A) 

P601 Southeast edge of site 665.4 78.3 68 

D7 Wise Brook P701 Southern end of site 194.9 62.0 71 

       

Total   7,381.8 n/a 66* 
*  Weighted CN Value 

Proposed Hydrologic Flow Patterns 
The proposed development has been designed to maintain the existing drainage 
paths to the maximum extent possible.  In general the eight (8) drainage areas for the 
proposed conditions are essentially the same as the eight (8) areas from the existing 
conditions.  Only minor adjustments were made to account for the proposed access 
drives that are located along the ridgelines and drainage divides. 
 
The proposed development will disturb approximately 116 acres of land area within 
the studied watershed or 1.6 percent of the watershed.  In addition, a significant 
portion of the proposed access drives are located along existing logging roads that 
have previously been disturbed and/or cleared.  As a result, the proposed 
development will not significantly alter the weighted curve numbers for each of the 
drainage areas.  Therefore, the Hydrologic Model indicates that there will be an 
insignificant change in peak storm water runoff rates from pre- to post-development 
conditions.  
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9 Methodology & Design Criteria 
 

Methodology & Design Criteria 

VHB analyzed both the proposed development’s hydrologic impacts and hydraulic 
characteristics using the Soil Conservation Service (SCS) Technical Release 20 (TR-20) 
methodology.  The following section summarizes the design parameters/constraints 
that were used during the drainage design for this development under the SCS 
Methodology.  Additionally, this section summarizes the methodology used for the 
development’s proposed erosion control and storm water treatment methods. 

Hydrologic Model Description 
VHB analyzed the proposed developments storm water runoff impacts using the SCS  
TR-20 methodology.  The hydrologic program HydroCAD, as developed by Applied 
Microcomputer System, was utilized to compute and develop the storm water runoff 
model.  HydroCAD’s SCS TR-20 program is designed to model complex watersheds, 
such as the watershed analyzed in this report.  The complexity of the watershed has 
been based on multiple land uses (surface conditions) with varying soil conditions 
and inter-connected sub-watersheds reflecting complex hydrologic flow patterns. 

  

Design Storms 

VHB analyzed the proposed storm water impacts for the 2, 10, and 50 year design 
storms.  These rainfall events are based on a 24-hour storm duration using a Type II 
distribution curve.  The appendices contain copies of the rainfall data charts used in 
the calculations. 

  

Curve Number 

VHB developed weighted curve numbers for each sub-area based on the different 
ground covers and hydrologic soil group types found within each area.  The curve 
numbers were based on the SCS TR-55 methodology and are included in hydrologic 
calculations.  For proposed areas of disturbance, including lot development, the 
following hydrologic conditions were used: 
 

 Woods:  CN values based on good conditions for woods. 
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10 Methodology & Design Criteria 
 

 Existing logging clearings:  CN values based on fair conditions for woods. 
 Temporary pads that will be vegetated at the end of construction:  CN values 

based on good conditions for open space. 
 Vegetated riprap slopes:  CN values based on good conditions for open spaces. 
 Temporary road shoulders (to be seeded/vegetated at the end of construction):  

CN values based on poor conditions for open space. 

  

Travel Times & Time of Concetration 

VHB calculated the Travel Times (Tt) and the Time of Concentrations (Tc) for each of 
the individual sub-areas using the hydraulically most distant point within each area.  
Sheet flow was limited to 100 ft and a minimum time of 6 minutes was used in the 
calculations.  The Tt’s and Tc’s were based on SCS TR-55 methodology and are 
included in hydrologic calculations. 

Hydraulic Calculations (Culverts & Mattresses) 
VHB used the same methodology that was used in the hydrologic model to develop 
the flows used in the design the development's culverts. The culverts were sized 
based on a 25, 50, or 100 year design storm depending on the type crossing and 
upstream drainage area. Perennial and intermittent stream crossing were designed 
for the 50 or 100 year design storm. The storms were determined by water shed size, 
for water sheds between 20 to 200 acres the 50 year event was used. Areas over 200 
acres were designed for the 100 year event. Anything under 20 acres was designed 
for the 25 year event. The mattresses were designed based on the following 
assumptions of a void ratio of 30% and a CN of 67. Based on this the mattress can 
handle approximately 10 acres. VHB used the following design parameters and 
criteria to design the system: 
 
 Curve Numbers (CN):  Based on the weighted CN value for the overall 

drainage area that the culvert is located in. 
 Travel Times (Tt) and  

 Time of Concentrations (Tc): Based on same methodology used to develop the 
hydrologic model. 

  
The culvert and mattress sizing calculations are included in the appendices. 

Stormwater Treatment 
Stormwater runoff from the roof and parking area associated with the operation & 
maintenance building will be treated by routing the runoff through a rain garden and 
an infiltration basin. 
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11 Methodology & Design Criteria 
 

 

Riprap Outlet Protection 
VHB sized the riprap outlet protection using Chapter 4, Section 4-6.6, pp. 172 to 174, 
of the New Hampshire Stormwater Manual, Volume 2, Post-Construction Best 
Management Practices Selection & Design, NHDES (December 2008).  The following 
design parameters represent the minimum acceptable riprap apron dimensions used 
for design (refer to the appendices for design computations): 
 
 Apron Width: ≥10 feet 
 Apron Length: ≥10 feet 
 Median Stone Diameter: 0.5 feet  
 Depth of Stone: 12 inches (minimum) 
 
When flows and discharges into existing stable stream beds and significant change in 
pre. / post discharge rates are not anticipated, the apron lengths are reduced to 6ft. 
minimum to avoid unnecessary disturbance to  existing stream channels. 

Base Calculations (GRV, WQV, & WQF) 
Calculations for the Groundwater Recharge Volume (GRV), Water Quality Volume 
(WQV) and Water Quality Flow (WQF) were based on sections Env-Wq 1504.09, 
1504.10, and 1504.11 of the Alteration of Terrain Administrative Rules.  Calculation 
sheets are included in Appendix A.  Waivers have been requested from the 
Alteration of Terrain Rules as part of the project to remove the requirement for 
groundwater recharge and to exclude the majority of the gravel areas of the site from 
the WQV calculation.    
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Storm Water Management 
Impacts/Conclusion 

Storm Water Quantity Mitigation 

Under the proposed conditions, the peak flow rates were calculated for the 2, 10, and 
50 year storm events.  Based on the results of the hydrologic model the peak runoff 
rates for the proposed conditions are not anticipated to significantly change from the 
existing condition rates.  Table 4 provides a summary of the peak storm water runoff 
rates from the proposed development. 
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Table 4:   
Peak Storm Water Runoff Rate Summary 

  Peak Flow for Given Storm (cfs) 

Discharge Point Condition 2-yr 10-yr 50-yr 
      

D1 Clark Brook Existing 105.7 761.7 1583.8 

  Proposed 105.7 762.0 1584.4 

   0.0 0.3 0.6 

D2 Halls Brook/box culvert under  Existing 25.5 327.4 763.8 

 Route 25 Proposed 25.5 327.3 763.5 

   0.0 -0.1 -0.3 

D3 Pond/96” CMP under Route 25 Existing 6.6 128.7 336.2 

  Proposed 6.6 128.5 335.7 

   0.0 -0.2 -0.5 

D4 Unnamed Stream/66” RCP Existing 3.6 88.3 245.5 

 Culvert under Route 25 Proposed 3.6 88.3 245.5 

   0.0 0.0 0.0 

D5 Unnamed Stream/11’ wide bridge Existing 26.5 280.9 632.7 

 under Route 3A Proposed 26.5 280.9 632.7 

   0.0 0.0 0.3 

D6 Unnamed Stream/15’ wide bridge Existing 29.5 220.6 458.8 

 under route 3A Proposed 29.5 220.6 458.8 

   0.0 0.0 0.0 

D7 Wise Brook Existing 18.8 102.2 194.5 

  Proposed 18.8 102.1 194.3 

   0.0 -0.1 -0.2 
      

 

Storm Water Quality Mitigation – Best 
Management Practices (BMP’s) 

The proposed Storm Water Management System contains the following Best 
Management Practices (BMP's) that will provide treatment of site generated storm 
water runoff from the proposed operation & maintenance building and associated 
parking lot.  The proposed BMP’s are described below: 
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Filtration Basin 

The filtration basin is designed to filter the first 1-inch of runoff (Water Quality 
Volume) through an 18-inch thick sand filter located at the bottom of the basins.  
Runoff that has been treated by passing through the sand filter will be collected in a 
subsurface under drain prior to discharge.   
 

  

Rain Garden 

The rain garden manages and treats stormwater runoff using a conditioned planting 
soil bed and planting materials to filter runoff stored within a shallow depression. 
The vegetation serves to filter and transpire runoff — improving water quality and 
reducing runoff quantity — and the root systems can enhance filtration. The soil 
medium filters out pollutants and allows storage and infiltration of stormwater 
runoff; and the infiltration bed provides additional volume control.  

  

Energy Dissipators 

Energy dissipators (i.e. riprap stone protection) will be constructed below outlets of 
all pipes in the storm water management system.  The energy dissipators will allow 
the concentrated runoff from the drainage system to be discharged at non-erosive 
velocities to protect the receiving water resources.  The appendices contain design 
information and calculations for the energy dissipators. 

Erosion Control Measures 

  

Temporary Erosions Control 

During construction of the proposed development, the contractor shall be 
responsible for installation and maintenance of temporary sedimentation and erosion 
control measures to prevent off-site tracking and waterborne loss of earth sediment 
and debris.  The specific measures proposed as a part of the project plan are shown in 
the Site Plan Package on the Sedimentation and Erosion Control Plan and the Erosion 
Control Details. 
 
Removal of temporary erosion control measures will be prohibited until site 
stabilization has been achieved and vegetation (grass) is well established. 



 
 
 

\\Nh-bed\projects\52036.00\reports\Drainage 
Report\AOT_Submission 02-10-
2010\52036.00 Drainage Report(01-08-
2010).doc 

16 Stormwater Management Impacts/Conclusion 
 

  

Permanent Erosion Control 

At the completion of construction, all soils will be permanently stabilized by one or 
more of the following measures: 
 

 Access Drives:   Driveways, parking areas and access roads will be stabilized 
with gravel and the outer portion of the access drives will be vegetated upon 
completion of construction so that, in general, 16 ft access drives are maintained. 

 
 Landscaped Areas: All disturbed areas, not permanently stabilized by gravel or 

buildings, will be covered with a minimum of four (4) inches of topsoil and 
seeded. 

 
 Cut/Fill Slopes:  Slopes will be stabilized with stone (riprap) and covered with 

topsoil  or humus and seeded.  In certain areas ledge faces will be provided 
instead of riprap slopes depending on the location of bedrock in the vicinity of 
the proposed slopes. 

 
 Pipe Outlets: Scour protection (riprap) shall be constructed at the headwall outlet 

to prevent scouring as necessary. 
 

Conclusion 
The results of the hydrologic model that was developed for the project indicate that 
there will be an insignificant change between the pre- and post-development peak 
runoff rates.  Furthermore, storm water quality issues associated can be addressed 
through the proposed implementation of temporary erosion control measures during 
the construction period and a rain garden and filtration basin to provide treatment 
for runoff associated with the operation & maintenance building.    
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Figures 

 

 Figure 1:  Site Location Map (USGS) 

 Figure 2:  Hydrologic Soil Group Plan 

 Figure 3:  Drainage Area Map (Existing) – small scale 

 Figure 4:  Drainage Area Map (Proposed) – small scale 

 Drainage Area Maps (full size, under separate cover) 
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Appendix A:   
Support Data 

 

 Web GIS Printouts 
 NHB Letter 
 Web Soil Survey Map(s) 
 Aerial Photograph of the Site 
 Site Photographs 
 Base Calculations (GRV, WQV, & WQF) 
 BMP Work Sheets 
 Rainfall Data 
 Floodplain Maps 
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Web GIS Printouts 
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NHB Letter 
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Memo NH	Natural	Heritage	Bureau 

Department of Resources and Economic Development DRED/NHB 

Division of Forests and Lands  PO Box 1856 

(603) 271-2214     fax:  271-6488  Concord  NH   03302-1856 

 To: Dale Abbott 

 6 Bedford Farms Drive, Suite 607 

 Bedford, NH  03110-6532 

 

 From: Melissa Coppola, NH Natural Heritage Bureau 

 Date: 6/24/2009 (valid for one year from this date) 

 Re: Review by NH Natural Heritage Bureau 

 NHB File ID: NHB09-1212 Town: Groton 

 Project type: Tower Construction: Wind power 

construction 

Location: Tax Maps: 9-1,9-2,9-8,9-18 

cc: Kim Tuttle 

 

As requested, I have searched our database for records of rare species and exemplary natural communities, with the following results.   

Comments:    

Vertebrate species State
1
 Federal Notes 

Peregrine Falcon (Falco peregrinus anatum)* T M Contact the NH Fish & Game Dept (see below). 

Wood Turtle (Glyptemys insculpta) SC -- Contact the NH Fish & Game Dept (see below). 
 
1Codes:  "E" = Endangered, "T" = Threatened, "--" = an exemplary natural community, or a rare species tracked by NH Natural Heritage that has not yet been added to the official 

state list. An asterisk (*) indicates that the most recent report for that occurrence was more than 20 years ago. 
 
Contact for all animal reviews: Kim Tuttle, NH F&G, (603) 271-6544.   

A negative result (no record in our database) does not mean that a sensitive species is not present.  Our data can only tell you of known occurrences, based on 

information gathered by qualified biologists and reported to our office.  However, many areas have never been surveyed, or have only been surveyed for certain 

species.  For some purposes, including legal requirements for state wetland permits, the fact that no species of concern are known to be present is sufficient. 

However, an on-site survey would provide better information on what species and communities are indeed present. 



 

 



NHB09-1212    EOCODE: ABNKD06071*003*NH 
 

The U.S. Fish & Wildlife Service has jurisdiction over Federally listed species.  Please contact them at 70 

Commercial Street, Suite 300, Concord NH  03301 or at (603) 223-2541. 
 

New Hampshire Natural Heritage Bureau - Animal Record 
 

Peregrine Falcon (Falco peregrinus anatum) 
 

Legal Status Conservation Status 

Federal: Monitored Global: Apparently secure but with cause for concern 

State: Listed Threatened State: Critically imperiled due to rarity or vulnerability 

 

Description at this Location 

Conservation Rank: Historical records only - current condition unknown. 

Comments on Rank: Site not active since 1949. 

  

Detailed Description: 1986: Not active1949 and 1939: Active. 1936: Bred. 1932 to 1939: Pair in residence. 1932: 1 

adult seen (4/23). 

General Area: East-facing cliff. 

General Comments:  

Management 

Comments: 

 

 

Location 

Survey Site Name: Polar Caves 

Managed By:  

    

County: Grafton USGS quad(s): Rumney (4307177) 

Town(s): Rumney Lat, Long: 434647N, 0714709W 

Size:  2.8 acres Elevation: 900 feet 

  

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

  

Directions: Cliff faces east. 2.5 miles east of Rumney Depot on Rte. 25. 

 

Dates documented 

First reported: 1932 Last reported: 1949-04-18 

 

 

 

Hickey, J. J. No date. Natural History of the Peregrine Falcon East of the Rockies. Unpublished Manuscript. 178 pp. 

 



NHB09-1212    EOCODE: ARAAD02020*051*NH 
 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 

them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
 

New Hampshire Natural Heritage Bureau - Animal Record 
 

Wood Turtle (Glyptemys insculpta) 
 

Legal Status Conservation Status 

Federal: Not listed Global: Apparently secure but with cause for concern 

State: SC State: Rare or uncommon 

 

Description at this Location 

Conservation Rank: Not ranked 

Comments on Rank:  

  

Detailed Description: 2002: 1 female seen, missing one leg. Laid 9 eggs in cage and 3 were crushed and 6 removed 

and are being incubated by Stacy Luke (Obs_id 2002.0085). 

General Area: 2002: Near Baker River (Obs_id 2002.0085). 

General Comments: 2002: Brought to Newfound Audubon society with a slight injury from a car collision. Kept 

until august 31st and released back in the same area. (Obs_id 2002.0085). 

Management 

Comments: 

 

 

Location 

Survey Site Name: West Plymouth 

Managed By:  

    

County: Grafton USGS quad(s): Rumney (4307177) 

Town(s): Plymouth Lat, Long:  

Size:  30.8 acres Elevation:  

  

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

  

Directions: 2002: Baker River, found by rotary at junction of rte 25 and rte 3a (Obs_id 2002.0085). 

 

Dates documented 

First reported: 2002-06-23 Last reported: 2002-06-23 

 

 

 

 

 

 



NHB09-1212    EOCODE: ARAAD02020*064*NH 
 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 

them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
 

New Hampshire Natural Heritage Bureau - Animal Record 
 

Wood Turtle (Glyptemys insculpta) 
 

Legal Status Conservation Status 

Federal: Not listed Global: Apparently secure but with cause for concern 

State: SC State: Rare or uncommon 

 

Description at this Location 

Conservation Rank: Not ranked 

Comments on Rank:  

  

Detailed Description: 2003: 1 adult male. Data from 1996 to 2003 (Obs_id 2003.0183); 1 adult female. Data from 

1996 to 2003 (Obs_id 2003.0184). 

General Area: 2003: No details (Obs_id 2003.0183, 2003.0184). 

General Comments:  

Management 

Comments: 

 

 

Location 

Survey Site Name: Baker River, near Rumney 

Managed By:  

    

County: Grafton USGS quad(s): Rumney (4307177) 

Town(s): Rumney Lat, Long:  

Size:  61.7 acres Elevation:  

  

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

  

Directions: 2003: Baker River half way between Quincey Rd. and Rumney (Obs_id 2003.0183); Baker River 

between Buffalo Rd. and Rte. 25 near Gaging Station. (Obs_id 2003.0184). 

 

Dates documented 

First reported: 1996 Last reported: 2003 

 

 

 

 

 

 



NHB09-1212    EOCODE: ARAAD02020*094*NH 
 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire.  Please contact 

them at 11 Hazen Drive, Concord, NH  03301 or at (603) 271-2461. 
 

New Hampshire Natural Heritage Bureau - Animal Record 
 

Wood Turtle (Glyptemys insculpta) 
 

Legal Status Conservation Status 

Federal: Not listed Global: Apparently secure but with cause for concern 

State: SC State: Rare or uncommon 

 

Description at this Location 

Conservation Rank: Not ranked 

Comments on Rank:  

  

Detailed Description: 1998: 1 male seen. Adult. (Obs_id  1998.0312). 

General Area:  

General Comments:  

Management 

Comments: 

 

 

Location 

Survey Site Name: Baker River, near Rumney 

Managed By:  

    

County: Grafton USGS quad(s): Rumney (4307177) 

Town(s): Rumney Lat, Long:  

Size:  11.4 acres Elevation:  

  

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

  

Directions: 1998: Upland bank of Baker River. Southeast portion of Tax Map 12 Lot 5-4 between Stinson Brook 

and Baker River.  [According to map, location of shell is on upper bank of Baker R., directly north 

of Russell School which is south of the river on School St.] 

 

Dates documented 

First reported: 1998-04-16 Last reported: 1998-04-16 
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Web Soil Survey Map(s) 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

22A Colton loamy sand, 0 to 3 percent slopes A 47.9 1.3%

22B Colton loamy sand, 3 to 8 percent slopes A 70.9 1.9%

22C Colton loamy sand, 8 to 15 percent
slopes

A 23.3 0.6%

22E Colton loamy sand, 15 to 60 percent
slopes

A 56.8 1.5%

27B Groveton fine sandy loam, 3 to 8 percent
slopes

B 0.0 0.0%

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

B 12.0 0.3%

36A Adams loamy sand, 0 to 3 percent slopes A 233.9 6.4%

36B Adams loamy sand, 3 to 8 percent slopes A 33.6 0.9%

36C Adams loamy sand, 8 to 15 percent
slopes

A 11.1 0.3%

36E Adams loamy sand, 15 to 60 percent
slopes

A 194.7 5.3%

56C Becket fine sandy loam, 8 to 15 percent
slopes

C 7.6 0.2%

57D Becket fine sandy loam, 15 to 25 percent
slopes, very stony

C 31.1 0.8%

57E Becket fine sandy loam, 25 to 35 percent
slopes, very stony

C 47.7 1.3%

61C Tunbridge-Lyman-Rock outcrop
complex, 8 to 15 percent slopes

C 3.3 0.1%

61D Tunbridge-Lyman-Rock outcrop
complex, 15 to 25 percent slopes

C 46.7 1.3%

61E Tunbridge-Lyman-Rock outcrop
complex, 25 to 60 percent slopes

C 137.6 3.8%

73C Berkshire loam, 8 to 15 percent slopes,
very stony

B 45.9 1.3%

73D Berkshire loam, 15 to 25 percent slopes,
very stony

B 50.4 1.4%

73E Berkshire loam, 25 to 35 percent slopes,
very stony

B 36.5 1.0%

77C Marlow fine sandy loam, 8 to 15 percent
slopes, very stony

C 1.9 0.1%

77D Marlow fine sandy loam, 15 to 25 percent
slopes, very stony

C 1.4 0.0%

79C Peru fine sandy loam, 8 to 15 percent
slopes, very stony

C 14.6 0.4%

102 Sunday loamy sand A 45.5 1.2%

104 Podunk fine sandy loam B 5.6 0.2%
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Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

105 Rumney loam C 4.2 0.1%

201 Ondawa fine sandy loam, occasionally
flooded

B 25.4 0.7%

255C Monadnock and Hermon soils, 8 to 15
percent, very stony

B 10.1 0.3%

255D Monadnock and Hermon soils, 15 to 25
percent slopes, very stony

B 57.7 1.6%

255E Monadnock and Hermon soils, 25 to 35
percent slopes, very stony

B 47.2 1.3%

295 Greenwood mucky peat A/D 3.4 0.1%

299 Udorthents, smoothed 21.6 0.6%

347B Lyme and Moosilauke soils, 3 to 8
percent slopes, very stony

C 37.5 1.0%

395 Chocorua mucky peat D 0.6 0.0%

406 Medomak silt loam D 4.5 0.1%

559C Skerry fine sandy loam, 8 to 15 percent
slopes, very stony

C 74.4 2.0%

559D Skerry fine sandy loam, 15 to 25 percent
slopes, very stony

C 84.6 2.3%

613 Croghan loamy fine sand B 71.4 1.9%

614 Kinsman sand C 15.0 0.4%

632A Nicholville very fine sandy loam, 0 to 3
percent slopes

C 4.3 0.1%

633 Pemi silt loam C 10.8 0.3%

701B Becket-Skerry association, gently
sloping, very stony

C 49.0 1.3%

703D Becket-Monadnock association,
moderately steep, very stony

C 12.3 0.3%

703E Becket-Monadnock association, steep,
very stony

C 69.8 1.9%

709D Becket-Tunbridge association, hilly, very
stony

C 482.2 13.2%

709E Becket-Tunbridge association, steep,
very stony

C 92.5 2.5%

710D Becket-Lyman-Rock outcrop complex,
hilly

C 257.3 7.0%

710E Becket-Lyman-Rock outcrop complex,
steep

C 970.3 26.5%

711B Monadnock-Hermon association,
undulating, very stony

B 7.7 0.2%

720D Marlow-Lyman-Rock outcrop complex,
hilly

C 34.1 0.9%

724B Skerry-Tunbridge association,
undulating, very stony

C 50.3 1.4%

W Water 7.9 0.2%

Totals for Area of Interest 3,665.9 100.0%
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

22B Colton loamy sand, 3 to 8 percent slopes A 75.1 3.9%

22C Colton loamy sand, 8 to 15 percent
slopes

A 70.9 3.7%

22E Colton loamy sand, 15 to 60 percent
slopes

A 31.0 1.6%

36A Adams loamy sand, 0 to 3 percent slopes A 56.1 2.9%

36B Adams loamy sand, 3 to 8 percent slopes A 36.9 1.9%

36C Adams loamy sand, 8 to 15 percent
slopes

A 11.1 0.6%

36E Adams loamy sand, 15 to 60 percent
slopes

A 38.2 2.0%

56C Becket fine sandy loam, 8 to 15 percent
slopes

C 17.1 0.9%

57D Becket fine sandy loam, 15 to 25 percent
slopes, very stony

C 13.7 0.7%

59C Waumbek loamy sand, 8 to 15 percent
slopes, very stony

B 8.7 0.5%

61C Tunbridge-Lyman-Rock outcrop
complex, 8 to 15 percent slopes

C 11.4 0.6%

61D Tunbridge-Lyman-Rock outcrop
complex, 15 to 25 percent slopes

C 14.8 0.8%

61E Tunbridge-Lyman-Rock outcrop
complex, 25 to 60 percent slopes

C 208.0 10.8%

73C Berkshire loam, 8 to 15 percent slopes,
very stony

B 8.0 0.4%

73E Berkshire loam, 25 to 35 percent slopes,
very stony

B 2.7 0.1%

101 Ondawa fine sandy loam, frequently
flooded

B 95.7 5.0%

102 Sunday loamy sand A 126.7 6.6%

104 Podunk fine sandy loam B 1.5 0.1%

105 Rumney loam C 58.9 3.1%

201 Ondawa fine sandy loam, occasionally
flooded

B 13.9 0.7%

255B Monadnock and Hermon soils, 3 to 8
percent, very stony

B 9.0 0.5%

255C Monadnock and Hermon soils, 8 to 15
percent, very stony

B 94.9 4.9%

255D Monadnock and Hermon soils, 15 to 25
percent slopes, very stony

B 254.7 13.3%

255E Monadnock and Hermon soils, 25 to 35
percent slopes, very stony

B 86.6 4.5%
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Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

298 Pits, gravel 9.2 0.5%

299 Udorthents, smoothed 3.1 0.2%

355C Hermon fine sandy loam, 8 to 15 percent
slopes, extremely bouldery

A 7.3 0.4%

395 Chocorua mucky peat D 7.6 0.4%

401 Occum fine sandy loam, occasionally
flooded

B 2.5 0.1%

406 Medomak silt loam D 13.1 0.7%

613 Croghan loamy fine sand B 120.7 6.3%

614 Kinsman sand C 1.4 0.1%

632A Nicholville very fine sandy loam, 0 to 3
percent slopes

C 21.9 1.1%

633 Pemi silt loam C 28.2 1.5%

701B Becket-Skerry association, gently
sloping, very stony

C 15.2 0.8%

709D Becket-Tunbridge association, hilly, very
stony

C 45.8 2.4%

709E Becket-Tunbridge association, steep,
very stony

C 155.0 8.1%

710D Becket-Lyman-Rock outcrop complex,
hilly

C 106.7 5.6%

710E Becket-Lyman-Rock outcrop complex,
steep

C 10.1 0.5%

W Water 26.6 1.4%

Totals for Area of Interest 1,919.6 100.0%
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

36B Adams loamy sand, 3 to 8 percent slopes A 3.5 0.1%

57D Becket fine sandy loam, 15 to 25 percent
slopes, very stony

C 10.4 0.3%

61C Tunbridge-Lyman-Rock outcrop
complex, 8 to 15 percent slopes

C 25.1 0.8%

61D Tunbridge-Lyman-Rock outcrop
complex, 15 to 25 percent slopes

C 79.1 2.4%

61E Tunbridge-Lyman-Rock outcrop
complex, 25 to 60 percent slopes

C 12.7 0.4%

73D Berkshire loam, 15 to 25 percent slopes,
very stony

B 76.2 2.3%

73E Berkshire loam, 25 to 35 percent slopes,
very stony

B 32.2 1.0%

255C Monadnock and Hermon soils, 8 to 15
percent, very stony

B 2.6 0.1%

347B Lyme and Moosilauke soils, 3 to 8
percent slopes, very stony

C 9.0 0.3%

559C Skerry fine sandy loam, 8 to 15 percent
slopes, very stony

C 115.3 3.5%

613 Croghan loamy fine sand B 5.8 0.2%

701B Becket-Skerry association, gently
sloping, very stony

C 95.2 2.9%

703D Becket-Monadnock association,
moderately steep, very stony

C 427.1 12.9%

703E Becket-Monadnock association, steep,
very stony

C 24.2 0.7%

709D Becket-Tunbridge association, hilly, very
stony

C 646.7 19.6%

709E Becket-Tunbridge association, steep,
very stony

C 102.0 3.1%

710D Becket-Lyman-Rock outcrop complex,
hilly

C 209.7 6.4%

710E Becket-Lyman-Rock outcrop complex,
steep

C 834.3 25.3%

711B Monadnock-Hermon association,
undulating, very stony

B 117.8 3.6%

711D Monadnock-Hermon association, hilly,
very stony

B 172.2 5.2%

713B Hermon-Waumbek association,
undulating, very stony

A 40.1 1.2%

717 Lyme-Peacham association, very stony C 13.1 0.4%

720E Marlow-Lyman-Rock outcrop complex,
steep

C 6.1 0.2%
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Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

722D Marlow-Berkshire association,
moderately steep, very stony

C 25.9 0.8%

723B Peru-Pillsbury association, gently
sloping, very stony

C 6.1 0.2%

724B Skerry-Tunbridge association,
undulating, very stony

C 62.5 1.9%

726D Rock outcrop-Lyman complex, hilly 69.8 2.1%

726E Rock outcrop-Lyman complex, steep 42.7 1.3%

729B Waumbek-Lyme association,
undulating, very stony

B 31.7 1.0%

Totals for Area of Interest 3,299.3 100.0%

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.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

22B Colton loamy sand, 3 to 8 percent slopes A 21.4 0.5%

36A Adams loamy sand, 0 to 3 percent slopes A 3.2 0.1%

36B Adams loamy sand, 3 to 8 percent slopes A 38.1 1.0%

36C Adams loamy sand, 8 to 15 percent
slopes

A 4.4 0.1%

57D Becket fine sandy loam, 15 to 25 percent
slopes, very stony

C 43.9 1.1%

59B Waumbek loamy sand, 3 to 8 percent
slopes, very stony

B 30.4 0.8%

61C Tunbridge-Lyman-Rock outcrop
complex, 8 to 15 percent slopes

C 43.7 1.1%

61D Tunbridge-Lyman-Rock outcrop
complex, 15 to 25 percent slopes

C 144.4 3.7%

61E Tunbridge-Lyman-Rock outcrop
complex, 25 to 60 percent slopes

C 275.4 7.0%

72C Berkshire loam, 8 to 15 percent slopes B 12.7 0.3%

73B Berkshire loam, 3 to 8 percent slopes,
very stony

B 12.1 0.3%

73C Berkshire loam, 8 to 15 percent slopes,
very stony

B 37.0 0.9%

73D Berkshire loam, 15 to 25 percent slopes,
very stony

B 66.8 1.7%

73E Berkshire loam, 25 to 35 percent slopes,
very stony

B 15.0 0.4%

77D Marlow fine sandy loam, 15 to 25 percent
slopes, very stony

C 21.1 0.5%

173D Berkshire loam, 15 to 25 percent slopes,
extremely stony

B 0.5 0.0%

255B Monadnock and Hermon soils, 3 to 8
percent, very stony

B 121.0 3.1%

255C Monadnock and Hermon soils, 8 to 15
percent, very stony

B 70.1 1.8%

255D Monadnock and Hermon soils, 15 to 25
percent slopes, very stony

B 201.6 5.1%

255E Monadnock and Hermon soils, 25 to 35
percent slopes, very stony

B 18.0 0.5%

299 Udorthents, smoothed 4.5 0.1%

347B Lyme and Moosilauke soils, 3 to 8
percent slopes, very stony

C 66.5 1.7%

355D Hermon fine sandy loam, 15 to 25
percent slopes, extremely bouldery

A 11.9 0.3%

406 Medomak silt loam D 0.9 0.0%
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Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

559B Skerry fine sandy loam, 3 to 8 percent
slopes, very stony

C 3.1 0.1%

559C Skerry fine sandy loam, 8 to 15 percent
slopes, very stony

C 2.6 0.1%

613 Croghan loamy fine sand B 11.9 0.3%

614 Kinsman sand C 43.7 1.1%

632A Nicholville very fine sandy loam, 0 to 3
percent slopes

C 2.2 0.1%

632B Nicholville very fine sandy loam, 3 to 8
percent slopes

C 25.3 0.6%

633 Pemi silt loam C 97.8 2.5%

647A Pillsbury fine sandy loam, 0 to 3 percent
slopes, very stony

C 0.4 0.0%

701B Becket-Skerry association, gently
sloping, very stony

C 8.4 0.2%

703D Becket-Monadnock association,
moderately steep, very stony

C 216.8 5.5%

709D Becket-Tunbridge association, hilly, very
stony

C 378.3 9.6%

709E Becket-Tunbridge association, steep,
very stony

C 135.8 3.5%

710D Becket-Lyman-Rock outcrop complex,
hilly

C 901.9 22.9%

710E Becket-Lyman-Rock outcrop complex,
steep

C 379.3 9.6%

711D Monadnock-Hermon association, hilly,
very stony

B 22.8 0.6%

719E Marlow-Tunbridge association, steep,
very stony

C 76.4 1.9%

720E Marlow-Lyman-Rock outcrop complex,
steep

C 145.9 3.7%

722D Marlow-Berkshire association,
moderately steep, very stony

C 59.2 1.5%

726E Rock outcrop-Lyman complex, steep 35.3 0.9%

730B Skerry-Lyman-Rock outcrop complex,
undulating

C 22.3 0.6%

819B Peru-Tunbridge association, undulating,
very stony

C 99.4 2.5%

W Water 3.7 0.1%

Totals for Area of Interest 3,936.8 100.0%
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire

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

59C Waumbek loamy sand, 8 to 15 percent
slopes, very stony

B 9.0 0.4%

61E Tunbridge-Lyman-Rock outcrop
complex, 25 to 60 percent slopes

C 4.0 0.2%

90D Tunbridge-Lyman complex, 15 to 25
percent slopes

C 61.8 2.9%

254B Monadnock and Hermon soils, 3 to 8
percent slopes

B 6.7 0.3%

255B Monadnock and Hermon soils, 3 to 8
percent, very stony

B 15.5 0.7%

255C Monadnock and Hermon soils, 8 to 15
percent, very stony

B 48.6 2.3%

255D Monadnock and Hermon soils, 15 to 25
percent slopes, very stony

B 79.6 3.7%

255E Monadnock and Hermon soils, 25 to 35
percent slopes, very stony

B 22.5 1.1%

347B Lyme and Moosilauke soils, 3 to 8
percent slopes, very stony

C 0.2 0.0%

559B Skerry fine sandy loam, 3 to 8 percent
slopes, very stony

C 7.5 0.4%

559C Skerry fine sandy loam, 8 to 15 percent
slopes, very stony

C 12.6 0.6%

559D Skerry fine sandy loam, 15 to 25 percent
slopes, very stony

C 10.3 0.5%

701B Becket-Skerry association, gently
sloping, very stony

C 41.1 1.9%

703D Becket-Monadnock association,
moderately steep, very stony

C 446.9 21.0%

709D Becket-Tunbridge association, hilly, very
stony

C 170.8 8.0%

709E Becket-Tunbridge association, steep,
very stony

C 63.8 3.0%

710D Becket-Lyman-Rock outcrop complex,
hilly

C 140.9 6.6%

710E Becket-Lyman-Rock outcrop complex,
steep

C 475.2 22.3%

711D Monadnock-Hermon association, hilly,
very stony

B 20.2 0.9%

719D Marlow-Tunbridge association, hilly, very
stony

C 111.0 5.2%

722D Marlow-Berkshire association,
moderately steep, very stony

C 88.6 4.2%

Hydrologic Soil Group–Grafton County, New Hampshire Groton Area 5

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/30/2009
Page 3 of 4



 
 
 

J:\52036.00\reports\Drainage 
Report\AOT_Submission 12-4-2009\52036.00 
Drainage Report(12-01-2009).doc 

A-9 Appendix A:  Support Data 
 

 

Aerial Photograph of Site 
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Source: 
Property Lines based on multiple sources of data including ground survey, and assessing 
tax maps.
Conservation Lands, Roads, and hydrography data taken from the archives on NHGRANIT. 
2008 aerial photography provided by the USDA Farm Bureau.
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A-11 Appendix A:  Support Data 
 

 

Site Photographs 

 
 



 
Site Photos  

Groton Wind Farm 
Groton Hollow Road 

Groton, New Hampshire 
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Existing access/logging road. Typical clearing and wooded area. 

View of woods and a ridgeline. View of woods and a ridgeline. 



 
Site Photos  

Groton Wind Farm 
Groton Hollow Road 

Groton, New Hampshire 
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Typical wooded area. View of woods and logging path. 

View from on-site ridgeline. View of Clark Brook 
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A-13 Appendix A:  Support Data 
 

 

Base Calculations  
(GRV, WQV, & WQF) 

 
 



Water Quality Volume (WQV)

1.6           ac Area (A) draining to the system
0.2           ac Impervious area draining to the system

0.11         decimal Percent Impervious area (I) draining to the pond
0.15         unitless Runoff coefficient (Rv) = 0.05 + (0.9 x I)
0.23         ac-in WQV= 1” x Rv x A
846          cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

 Water Quality Flow (WQF) - note you must first calculate the WQV using the above calculations 

1              inches P is the rainfall.  For WQF in NH, P = 1".  
0.15         inches Q is the water quality depth.  Q = WQV/A

84            unitless CN is the unit peak discharge curve number.  CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)
1.9           inches S is the potential maximum retention.  S = (1000/CN)  - 10

0.390       inches Ia is the initial abstraction.  Ia = 0.2S
6.0           minutes Time of Concentration

280.0       cfs/mi2/in qu is the unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III
0.102       cfs WQF = qu x WQV. Conversion:to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640 ac

General Calculations - WQV and WQF

Designer's Notes: For O&M Building site area
The rain garden and filtration basin have a total storage capacty of 14,084 cf

NHDES Alteration of Terrain
Last Revised:February 24, 2009
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A-17 Appendix A:  Support Data 
 

 

Rainfall Data 
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24-hour SCS Rainfall*
TOWN 1 yr 2 yr 10 yr 25 yr 50 yr 100 yr
FRANKLIN 2.4 2.8 4.1 5.0 5.4 6.1
FREEDOM 2.5 3.0 4.6 5.2 5.9 6.2
FREMONT 2.5 3.0 4.3 5.2 5.7 6.4
GILFORD 2.4 2.8 4.1 5.0 5.5 6.1
GILMANTON 2.4 2.9 4.2 5.0 5.5 6.2
GILSUM 2.3 2.8 4.1 4.9 5.5 6.2
GOFFSTOWN 2.5 2.9 4.2 5.1 5.7 6.3
GORHAM 2.7 3.4 4.9 5.4 6.2 6.7
GOSHEN 2.3 2.7 4.1 4.8 5.4 6.1
GRAFTON 2.3 2.7 4.0 4.8 5.3 5.9
GRANTHAM 2.3 2.6 4.0 4.8 5.3 5.9
GREENFIELD 2.4 2.9 4.2 5.0 5.6 6.3
GREENLAND 2.6 3.1 4.4 5.2 5.8 6.4
GREEN'S GRANT 3.0 3.7 5.2 6.1 6.6 7.2
GREENVILLE 2.5 2.9 4.3 5.1 5.7 6.4
GROTON 2.3 2.6 4.1 4.8 5.3 5.9
HADLEY'S PURCHASE 2.9 3.6 5.1 5.9 6.4 7.1
HALE'S LOCATION 3.0 3.4 5.0 5.8 6.3 6.7
HAMPSTEAD 2.5 3.0 4.3 5.2 5.8 6.4
HAMPTON 2.6 3.1 4.4 5.2 5.8 6.5
HAMPTON FALLS 2.6 3.1 4.4 5.2 5.8 6.5
HANCOCK 2.4 2.8 4.2 5.0 5.6 6.3
HANOVER 2.3 2.6 4.0 4.7 5.2 5.8
HARRISVILLE 2.4 2.8 4.2 5.0 5.6 6.3
HART'S LOCATION 2.9 3.6 5.0 5.8 6.3 7.1
HAVERHILL 2.3 2.5 3.9 4.7 5.1 5.7
HEBRON 2.4 2.7 4.1 4.9 5.3 5.9
HENNIKER 2.4 2.8 4.2 5.0 5.5 6.2
HILL 2.3 2.7 4.1 4.9 5.4 6.0
HILLSBOROUGH 2.4 2.8 4.2 4.9 5.5 6.2
HINSDALE 2.3 2.8 4.2 5.0 5.6 6.3
HOLDERNESS 2.4 2.8 4.2 5.0 5.4 6.0
HOLLIS 2.5 3.0 4.3 5.1 5.8 6.4
HOOKSETT 2.5 2.9 4.3 5.1 5.7 6.3
HOPKINTON 2.4 2.8 4.2 5.0 5.6 6.2
HUDSON 2.6 3.0 4.3 5.2 5.8 6.4
JACKSON 3.0 3.7 5.2 6.2 6.6 7.2
JAFFREY 2.4 2.9 4.2 5.0 5.6 6.3
JEFFERSON 2.5 3.1 4.3 5.0 5.6 6.1
KEENE 2.3 2.8 4.2 4.9 5.5 6.2
KENSINGTON 2.6 3.1 4.4 5.2 5.8 6.5
KILKENNY 2.4 2.8 4.1 4.9 5.3 6.1
KINGSTON 2.6 3.0 4.4 5.2 5.8 6.5
LACONIA 2.4 2.8 4.1 5.0 5.4 6.1

*Rainfall data is interpolated from Technical Paper No. 40 (TP40) Rainfall Frequency Atlas of the 
Eastern United States . Other data may be used (e.g., Atlas of Precipitation Extremes for the 
Northeastern United States and Southeastern Canada  by Cornell University, Northeast Regional 
Climate Center, September, 1993.)

banderson
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A-19 Appendix A:  Support Data 
 

 

Floodplain Maps 
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B-1 Appendix B:  Hydrologic Calculations 
 

Appendix B:   
Hydrologic Calculations 

 

 Existing Conditions 
 Proposed Conditions 
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B-2 Appendix B:  Hydrologic Calculations 
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B-3 Appendix B:  Hydrologic Calculations 
 

 

Existing Conditions 

 Drainage Diagram (HydroCAD) 
 Area and Soil Listings (HydroCAD) 
 Node Listing:  2-yr, 10-yr, and 50 yr (HydroCAD) 
 Full Summary:  10-yr (HydroCAD) 



E101

Clark (South)

E102

Clark (North)
E201

Halls (East)

E301

North Area E401

Northeast Area

E501

East Area

E601

Southeast Area

E701

South Area

D1

Clark Brook

D2

Halls Brook

D3

Rte 25 Culvert (west)

D4

Rte 25 Culvert (east)

D5

Mayhew Tpk Culvert
 (north)

D6

Mayhew Tpk Culvert
 (south)

D7

Wise Brook

Drainage Diagram for Groton-Existing
Prepared by Vanasse Hangen Brustlin, Inc.,  Printed 11/11/2009
HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Groton-Existing

  Printed  11/11/2009Prepared by Vanasse Hangen Brustlin, Inc.
Page 1HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

327.690 30 Woods, Good, HSG A  (E101, E102, E201, E301, E401, E501, E601)
4.750 36 Clearing, HSG A  (E101, E102)

33.680 51 1 acre lots, 20% imp, HSG A  (E301)
992.910 55 Woods, Good, HSG B  (E101, E102, E201, E301, E401, E501, E601, E701)
45.650 60 Clearing, HSG B  (E101, E102)

5,825.470 70 Woods, Good, HSG C  (E101, E102, E201, E301, E401, E501, E601, E701)
50.250 73 Clearing, HSG C  (E101, E601)
1.450 76 Gravel roads, HSG A  (E101, E102, E201)

36.980 77 Woods, Good, HSG D  (E101, E301, E401, E701)
5.530 85 Gravel roads, HSG B  (E101, E102, E201)
4.990 89 Gravel roads, HSG C  (E101, E102, E201)
0.850 98 Buildings  (E101, E102, E201)
6.170 98 Ledge Outcrop  (E101, E102, E201, E301, E401, E501, E601)

35.360 98 Paved Roads  (E201, E301, E401, E501, E601)
10.040 98 Water  (E101, E102, E301)

7,381.770 TOTAL AREA
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Groton-Existing

  Printed  11/11/2009Prepared by Vanasse Hangen Brustlin, Inc.
Page 2HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Goup

Subcatchment
Numbers

367.570 HSG A E101, E102, E201, E301, E401, E501, E601
1,044.090 HSG B E101, E102, E201, E301, E401, E501, E601, E701
5,880.710 HSG C E101, E102, E201, E301, E401, E501, E601, E701

36.980 HSG D E101, E301, E401, E701
52.420 Other E101, E102, E201, E301, E401, E501, E601

7,381.770 TOTAL AREA
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Type II 24-hr 2-yr  Rainfall=2.60", Ia/S=0.30Groton-Existing

  Printed  11/11/2009Prepared by Vanasse Hangen Brustlin, Inc.
Page 1HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,672.780 ac   0.35% Impervious   Runoff Depth>0.21"Subcatchment E101: Clark (South)
   Flow Length=21,575'   Tc=112.5 min   CN=67   Runoff=80.14 cfs  46.395 af

Runoff Area=758.680 ac   0.28% Impervious   Runoff Depth=0.24"Subcatchment E102: Clark (North)
   Flow Length=10,573'   Tc=53.9 min   CN=68   Runoff=39.65 cfs  15.145 af

Runoff Area=1,196.510 ac   1.11% Impervious   Runoff Depth=0.15"Subcatchment E201: Halls (East)
   Flow Length=17,345'   Tc=63.7 min   CN=65   Runoff=25.48 cfs  15.177 af

Runoff Area=541.700 ac   2.69% Impervious   Runoff Depth=0.10"Subcatchment E301: North Area
   Flow Length=6,897'   Tc=52.3 min   CN=63   Runoff=6.58 cfs  4.725 af

Runoff Area=400.410 ac   0.89% Impervious   Runoff Depth=0.08"Subcatchment E401: Northeast Area
   Flow Length=9,068'   Tc=46.3 min   CN=62   Runoff=3.58 cfs  2.807 af

Runoff Area=951.260 ac   1.10% Impervious   Runoff Depth=0.18"Subcatchment E501: East Area
   Flow Length=10,511'   Tc=67.3 min   CN=66   Runoff=26.52 cfs  14.205 af

Runoff Area=665.410 ac   0.86% Impervious   Runoff Depth=0.24"Subcatchment E601: Southeast Area
   Flow Length=10,868'   Tc=78.3 min   CN=68   Runoff=29.46 cfs  13.283 af

Runoff Area=195.020 ac   0.00% Impervious   Runoff Depth=0.35"Subcatchment E701: South Area
   Flow Length=6,856'   Tc=62.0 min   CN=71   Runoff=18.80 cfs  5.625 af

   Inflow=105.66 cfs  61.540 afLink D1: Clark Brook
   Primary=105.66 cfs  61.540 af

   Inflow=25.48 cfs  15.177 afLink D2: Halls Brook
   Primary=25.48 cfs  15.177 af

   Inflow=6.58 cfs  4.725 afLink D3: Rte 25 Culvert (west)
   Primary=6.58 cfs  4.725 af

   Inflow=3.58 cfs  2.807 afLink D4: Rte 25 Culvert (east)
   Primary=3.58 cfs  2.807 af

   Inflow=26.52 cfs  14.205 afLink D5: Mayhew Tpk Culvert (north)
   Primary=26.52 cfs  14.205 af

   Inflow=29.46 cfs  13.283 afLink D6: Mayhew Tpk Culvert (south)
   Primary=29.46 cfs  13.283 af

   Inflow=18.80 cfs  5.625 afLink D7: Wise Brook
   Primary=18.80 cfs  5.625 af

Total Runoff Area = 7,381.770 ac   Runoff Volume = 117.361 af   Average Runoff Depth = 0.19"
99.20% Pervious = 7,322.614 ac     0.80% Impervious = 59.156 ac
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Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30Groton-Existing

  Printed  11/11/2009Prepared by Vanasse Hangen Brustlin, Inc.
Page 2HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,672.780 ac   0.35% Impervious   Runoff Depth=0.91"Subcatchment E101: Clark (South)
   Flow Length=21,575'   Tc=112.5 min   CN=67   Runoff=612.06 cfs  202.935 af

Runoff Area=758.680 ac   0.28% Impervious   Runoff Depth=0.98"Subcatchment E102: Clark (North)
   Flow Length=10,573'   Tc=53.9 min   CN=68   Runoff=329.64 cfs  61.791 af

Runoff Area=1,196.510 ac   1.11% Impervious   Runoff Depth=0.78"Subcatchment E201: Halls (East)
   Flow Length=17,345'   Tc=63.7 min   CN=65   Runoff=327.40 cfs  78.221 af

Runoff Area=541.700 ac   2.69% Impervious   Runoff Depth=0.67"Subcatchment E301: North Area
   Flow Length=6,897'   Tc=52.3 min   CN=63   Runoff=128.69 cfs  30.054 af

Runoff Area=400.410 ac   0.89% Impervious   Runoff Depth=0.61"Subcatchment E401: Northeast Area
   Flow Length=9,068'   Tc=46.3 min   CN=62   Runoff=88.31 cfs  20.336 af

Runoff Area=951.260 ac   1.10% Impervious   Runoff Depth=0.85"Subcatchment E501: East Area
   Flow Length=10,511'   Tc=67.3 min   CN=66   Runoff=280.90 cfs  67.129 af

Runoff Area=665.410 ac   0.86% Impervious   Runoff Depth=0.98"Subcatchment E601: Southeast Area
   Flow Length=10,868'   Tc=78.3 min   CN=68   Runoff=220.58 cfs  54.195 af

Runoff Area=195.020 ac   0.00% Impervious   Runoff Depth=1.19"Subcatchment E701: South Area
   Flow Length=6,856'   Tc=62.0 min   CN=71   Runoff=102.21 cfs  19.298 af

   Inflow=761.72 cfs  264.726 afLink D1: Clark Brook
   Primary=761.72 cfs  264.726 af

   Inflow=327.40 cfs  78.221 afLink D2: Halls Brook
   Primary=327.40 cfs  78.221 af

   Inflow=128.69 cfs  30.054 afLink D3: Rte 25 Culvert (west)
   Primary=128.69 cfs  30.054 af

   Inflow=88.31 cfs  20.336 afLink D4: Rte 25 Culvert (east)
   Primary=88.31 cfs  20.336 af

   Inflow=280.90 cfs  67.129 afLink D5: Mayhew Tpk Culvert (north)
   Primary=280.90 cfs  67.129 af

   Inflow=220.58 cfs  54.195 afLink D6: Mayhew Tpk Culvert (south)
   Primary=220.58 cfs  54.195 af

   Inflow=102.21 cfs  19.298 afLink D7: Wise Brook
   Primary=102.21 cfs  19.298 af

Total Runoff Area = 7,381.770 ac   Runoff Volume = 533.958 af   Average Runoff Depth = 0.87"
99.20% Pervious = 7,322.614 ac     0.80% Impervious = 59.156 ac
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,672.780 ac   0.35% Impervious   Runoff Depth=1.67"Subcatchment E101: Clark (South)
   Flow Length=21,575'   Tc=112.5 min   CN=67   Runoff=1,298.55 cfs  372.010 af

Runoff Area=758.680 ac   0.28% Impervious   Runoff Depth=1.76"Subcatchment E102: Clark (North)
   Flow Length=10,573'   Tc=53.9 min   CN=68   Runoff=690.57 cfs  111.220 af

Runoff Area=1,196.510 ac   1.11% Impervious   Runoff Depth=1.50"Subcatchment E201: Halls (East)
   Flow Length=17,345'   Tc=63.7 min   CN=65   Runoff=763.78 cfs  149.262 af

Runoff Area=541.700 ac   2.69% Impervious   Runoff Depth=1.33"Subcatchment E301: North Area
   Flow Length=6,897'   Tc=52.3 min   CN=63   Runoff=336.19 cfs  60.045 af

Runoff Area=400.410 ac   0.89% Impervious   Runoff Depth=1.25"Subcatchment E401: Northeast Area
   Flow Length=9,068'   Tc=46.3 min   CN=62   Runoff=245.49 cfs  41.684 af

Runoff Area=951.260 ac   1.10% Impervious   Runoff Depth=1.58"Subcatchment E501: East Area
   Flow Length=10,511'   Tc=67.3 min   CN=66   Runoff=632.71 cfs  125.472 af

Runoff Area=665.410 ac   0.86% Impervious   Runoff Depth=1.76"Subcatchment E601: Southeast Area
   Flow Length=10,868'   Tc=78.3 min   CN=68   Runoff=458.84 cfs  97.547 af

Runoff Area=195.020 ac   0.00% Impervious   Runoff Depth=2.03"Subcatchment E701: South Area
   Flow Length=6,856'   Tc=62.0 min   CN=71   Runoff=194.46 cfs  33.070 af

   Inflow=1,583.81 cfs  483.229 afLink D1: Clark Brook
   Primary=1,583.81 cfs  483.229 af

   Inflow=763.78 cfs  149.262 afLink D2: Halls Brook
   Primary=763.78 cfs  149.262 af

   Inflow=336.19 cfs  60.045 afLink D3: Rte 25 Culvert (west)
   Primary=336.19 cfs  60.045 af

   Inflow=245.49 cfs  41.684 afLink D4: Rte 25 Culvert (east)
   Primary=245.49 cfs  41.684 af

   Inflow=632.71 cfs  125.472 afLink D5: Mayhew Tpk Culvert (north)
   Primary=632.71 cfs  125.472 af

   Inflow=458.84 cfs  97.547 afLink D6: Mayhew Tpk Culvert (south)
   Primary=458.84 cfs  97.547 af

   Inflow=194.46 cfs  33.070 afLink D7: Wise Brook
   Primary=194.46 cfs  33.070 af

Total Runoff Area = 7,381.770 ac   Runoff Volume = 990.308 af   Average Runoff Depth = 1.61"
99.20% Pervious = 7,322.614 ac     0.80% Impervious = 59.156 ac
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Summary for Subcatchment E101: Clark (South)

Runoff = 612.06 cfs @ 13.51 hrs,  Volume= 202.935 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.690 98 Buildings
* 4.510 36 Clearing, HSG A
* 44.900 60 Clearing, HSG B
* 48.390 73 Clearing, HSG C

1.210 76 Gravel roads, HSG A
5.340 85 Gravel roads, HSG B
2.490 89 Gravel roads, HSG C

* 0.890 98 Ledge Outcrop
0.000 51 1 acre lots, 20% imp, HSG A

* 0.000 98 Paved Roads
* 7.830 98 Water

46.500 30 Woods, Good, HSG A
378.580 55 Woods, Good, HSG B

2,126.920 70 Woods, Good, HSG C
4.530 77 Woods, Good, HSG D

2,672.780 67 Weighted Average
2,663.370 99.65% Pervious Area

9.410 0.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
54.7 100 0.0100 0.03 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
5.7 540 0.1000 1.58 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.9 2,940 0.1200 6.22 24.90 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
17.0 4,105 0.0500 4.02 16.07 Trap/Vee/Rect Channel Flow, Channel/Brook

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
27.2 13,890 0.0400 8.50 492.74 Trap/Vee/Rect Channel Flow, Clark Brook

Bot.W=25.00'  D=2.00'  Z= 2.0 '/'  Top.W=33.00'  n= 0.050
112.5 21,575 Total
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Subcatchment E101: Clark (South)
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=2,672.780 ac

Runoff Volume=202.935 af
Runoff Depth=0.91"

Flow Length=21,575'
Tc=112.5 min

CN=67

612.06 cfs
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Summary for Subcatchment E102: Clark (North)

Runoff = 329.64 cfs @ 12.65 hrs,  Volume= 61.791 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.040 98 Buildings
* 0.240 36 Clearing, HSG A
* 0.750 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.060 76 Gravel roads, HSG A
* 0.180 85 Gravel roads, HSG B
* 0.990 89 Gravel roads, HSG C
* 1.860 98 Ledge Outcrop
* 0.000 51 1 acre lots, 20% imp, HSG A
* 0.000 98 Paved Roads
* 0.260 98 Water
* 0.540 30 Woods, Good, HSG A
* 110.260 55 Woods, Good, HSG B
* 643.500 70 Woods, Good, HSG C
* 0.000 77 Woods, Good, HSG D

758.680 68 Weighted Average
756.520 99.72% Pervious Area

2.160 0.28% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 70 0.0570 0.06 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
3.7 458 0.1700 2.06 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.6 325 0.2500 8.98 35.94 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
2.3 394 0.0250 2.84 11.37 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
1.5 373 0.0540 4.18 16.70 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
0.8 373 0.2100 8.23 32.94 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
4.4 1,385 0.0850 5.24 20.96 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
1.7 270 0.0220 2.67 10.66 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
0.7 201 0.0800 5.08 20.33 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
4.4 1,129 0.0350 4.25 21.27 Trap/Vee/Rect Channel Flow, Stream

Bot.W=3.00'  D=1.00'  Z= 2.0 '/'  Top.W=7.00'  n= 0.050
13.3 5,595 0.0950 7.01 35.04 Trap/Vee/Rect Channel Flow, Stream

Bot.W=3.00'  D=1.00'  Z= 2.0 '/'  Top.W=7.00'  n= 0.050
53.9 10,573 Total

Subcatchment E102: Clark (North)
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=758.680 ac

Runoff Volume=61.791 af
Runoff Depth=0.98"

Flow Length=10,573'
Tc=53.9 min

CN=68

329.64 cfs
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Summary for Subcatchment E201: Halls (East)

Runoff = 327.40 cfs @ 12.83 hrs,  Volume= 78.221 af,  Depth= 0.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.120 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C

0.180 76 Gravel roads, HSG A
0.010 85 Gravel roads, HSG B
1.510 89 Gravel roads, HSG C

* 0.220 98 Ledge Outcrop
0.000 51 1 acre lots, 20% imp, HSG A

* 12.940 98 Paved Roads
* 0.000 98 Water

160.380 30 Woods, Good, HSG A
26.210 55 Woods, Good, HSG B

994.940 70 Woods, Good, HSG C
0.000 77 Woods, Good, HSG D

1,196.510 65 Weighted Average
1,183.230 98.89% Pervious Area

13.280 1.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.8 100 0.0800 0.07 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
6.3 950 0.2500 2.50 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
13.9 5,500 0.1350 6.60 26.41 Trap/Vee/Rect Channel Flow, Stream

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
19.7 10,795 0.0450 9.14 621.64 Trap/Vee/Rect Channel Flow, Halls Brook

Bot.W=30.00'  D=2.00'  Z= 2.0 '/'  Top.W=38.00'  n= 0.050
63.7 17,345 Total
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Subcatchment E201: Halls (East)
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=1,196.510 ac
Runoff Volume=78.221 af

Runoff Depth=0.78"
Flow Length=17,345'

Tc=63.7 min
CN=65

327.40 cfs
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Summary for Subcatchment E301: North Area

Runoff = 128.69 cfs @ 12.69 hrs,  Volume= 30.054 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C

0.000 76 Gravel roads, HSG A
0.000 85 Gravel roads, HSG B
0.000 89 Gravel roads, HSG C

* 0.390 98 Ledge Outcrop
33.680 51 1 acre lots, 20% imp, HSG A

* 5.510 98 Paved Roads
* 1.950 98 Water

71.640 30 Woods, Good, HSG A
36.050 55 Woods, Good, HSG B

390.430 70 Woods, Good, HSG C
2.050 77 Woods, Good, HSG D

541.700 63 Weighted Average
527.114 97.31% Pervious Area

14.586 2.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.3 100 0.0940 0.07 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
5.0 707 0.2230 2.36 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
5.5 2,030 0.0790 6.14 73.73 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=10.00'  D=1.00'  Z= 2.0 '/'  Top.W=14.00'  n= 0.060
18.7 3,400 0.0180 3.03 106.04 Trap/Vee/Rect Channel Flow, Woods

Bot.W=30.00'  D=1.00'  Z= 5.0 '/'  Top.W=40.00'  n= 0.060
0.8 660 13.90 Lake or Reservoir, Pond

Mean Depth= 6.00'
52.3 6,897 Total
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Subcatchment E301: North Area
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=541.700 ac

Runoff Volume=30.054 af
Runoff Depth=0.67"
Flow Length=6,897'

Tc=52.3 min
CN=63

128.69 cfs
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Summary for Subcatchment E401: Northeast Area

Runoff = 88.31 cfs @ 12.61 hrs,  Volume= 20.336 af,  Depth= 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C

0.000 76 Gravel roads, HSG A
0.000 85 Gravel roads, HSG B
0.000 89 Gravel roads, HSG C

* 1.640 98 Ledge Outcrop
0.000 51 1 acre lots, 20% imp, HSG A

* 1.940 98 Paved Roads
* 0.000 98 Water

6.740 30 Woods, Good, HSG A
200.500 55 Woods, Good, HSG B
181.300 70 Woods, Good, HSG C

8.290 77 Woods, Good, HSG D
400.410 62 Weighted Average
396.830 99.11% Pervious Area

3.580 0.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.8 100 0.0800 0.07 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
2.0 270 0.2000 2.24 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
3.8 295 0.0680 1.30 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
8.8 4,525 0.2300 8.62 34.47 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
7.9 3,878 0.0780 8.20 147.61 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=2.00'  Z= 2.0 '/'  Top.W=13.00'  n= 0.060
46.3 9,068 Total
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Subcatchment E401: Northeast Area
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=400.410 ac

Runoff Volume=20.336 af
Runoff Depth=0.61"
Flow Length=9,068'

Tc=46.3 min
CN=62

88.31 cfs
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Summary for Subcatchment E501: East Area

Runoff = 280.90 cfs @ 12.86 hrs,  Volume= 67.129 af,  Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.000 76 Gravel roads, HSG A
* 0.000 85 Gravel roads, HSG B
* 0.000 89 Gravel roads, HSG C
* 0.940 98 Ledge Outcrop
* 0.000 51 1 acre lots, 20% imp, HSG A
* 9.480 98 Paved Roads
* 0.000 98 Water
* 30.250 30 Woods, Good, HSG A
* 182.780 55 Woods, Good, HSG B
* 727.810 70 Woods, Good, HSG C
* 0.000 77 Woods, Good, HSG D

951.260 66 Weighted Average
940.840 98.90% Pervious Area

10.420 1.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
31.4 65 0.0170 0.03 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
5.5 353 0.0450 1.06 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
2.2 315 0.2300 2.40 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
11.8 6,380 0.1970 8.99 62.90 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
16.4 3,398 0.0290 3.45 24.13 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
67.3 10,511 Total
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Subcatchment E501: East Area
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=951.260 ac

Runoff Volume=67.129 af
Runoff Depth=0.85"

Flow Length=10,511'
Tc=67.3 min

CN=66

280.90 cfs
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Summary for Subcatchment E601: Southeast Area

Runoff = 220.58 cfs @ 13.00 hrs,  Volume= 54.195 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 1.860 73 Clearing, HSG C

0.000 76 Gravel roads, HSG A
0.000 85 Gravel roads, HSG B
0.000 89 Gravel roads, HSG C

* 0.230 98 Ledge Outcrop
0.000 51 1 acre lots, 20% imp, HSG A

* 5.490 98 Paved Roads
* 0.000 98 Water

11.640 30 Woods, Good, HSG A
58.420 55 Woods, Good, HSG B

587.770 70 Woods, Good, HSG C
0.000 77 Woods, Good, HSG D

665.410 68 Weighted Average
659.690 99.14% Pervious Area

5.720 0.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
44.3 100 0.0170 0.04 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
11.4 1,053 0.0950 1.54 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
8.8 3,890 0.1690 7.39 29.55 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
13.8 5,825 0.1200 7.01 49.09 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
78.3 10,868 Total
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Subcatchment E601: Southeast Area

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=665.410 ac

Runoff Volume=54.195 af
Runoff Depth=0.98"

Flow Length=10,868'
Tc=78.3 min

CN=68

220.58 cfs
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Summary for Subcatchment E701: South Area

Runoff = 102.21 cfs @ 12.74 hrs,  Volume= 19.298 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C

0.000 76 Gravel roads, HSG A
0.000 85 Gravel roads, HSG B
0.000 89 Gravel roads, HSG C

* 0.000 98 Ledge Outcrop
0.000 51 1 acre lots, 20% imp, HSG A

* 0.000 98 Paved Roads
* 0.000 98 Water

0.000 30 Woods, Good, HSG A
0.110 55 Woods, Good, HSG B

172.800 70 Woods, Good, HSG C
22.110 77 Woods, Good, HSG D

195.020 71 Weighted Average
195.020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.8 100 0.0310 0.05 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
17.1 2,339 0.2090 2.29 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
10.1 4,417 0.1300 7.30 51.09 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
62.0 6,856 Total
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Subcatchment E701: South Area

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=195.020 ac

Runoff Volume=19.298 af
Runoff Depth=1.19"
Flow Length=6,856'

Tc=62.0 min
CN=71

102.21 cfs
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Summary for Link D1: Clark Brook

Inflow Area = 3,431.460 ac, 0.34% Impervious,  Inflow Depth = 0.93"    for  10-yr event
Inflow = 761.72 cfs @ 13.36 hrs,  Volume= 264.726 af
Primary = 761.72 cfs @ 13.36 hrs,  Volume= 264.726 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D1: Clark Brook
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Inflow Area=3,431.460 ac
761.72 cfs761.72 cfs
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Summary for Link D2: Halls Brook

Inflow Area = 1,196.510 ac, 1.11% Impervious,  Inflow Depth = 0.78"    for  10-yr event
Inflow = 327.40 cfs @ 12.83 hrs,  Volume= 78.221 af
Primary = 327.40 cfs @ 12.83 hrs,  Volume= 78.221 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D2: Halls Brook
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Inflow Area=1,196.510 ac
327.40 cfs327.40 cfs
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Summary for Link D3: Rte 25 Culvert (west)

Inflow Area = 541.700 ac, 2.69% Impervious,  Inflow Depth = 0.67"    for  10-yr event
Inflow = 128.69 cfs @ 12.69 hrs,  Volume= 30.054 af
Primary = 128.69 cfs @ 12.69 hrs,  Volume= 30.054 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D3: Rte 25 Culvert (west)
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Inflow Area=541.700 ac
128.69 cfs128.69 cfs
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Summary for Link D4: Rte 25 Culvert (east)

Inflow Area = 400.410 ac, 0.89% Impervious,  Inflow Depth = 0.61"    for  10-yr event
Inflow = 88.31 cfs @ 12.61 hrs,  Volume= 20.336 af
Primary = 88.31 cfs @ 12.61 hrs,  Volume= 20.336 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D4: Rte 25 Culvert (east)
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Inflow Area=400.410 ac
88.31 cfs88.31 cfs
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Summary for Link D5: Mayhew Tpk Culvert (north)

Inflow Area = 951.260 ac, 1.10% Impervious,  Inflow Depth = 0.85"    for  10-yr event
Inflow = 280.90 cfs @ 12.86 hrs,  Volume= 67.129 af
Primary = 280.90 cfs @ 12.86 hrs,  Volume= 67.129 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D5: Mayhew Tpk Culvert (north)
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Inflow Area=951.260 ac
280.90 cfs280.90 cfs
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Summary for Link D6: Mayhew Tpk Culvert (south)

Inflow Area = 665.410 ac, 0.86% Impervious,  Inflow Depth = 0.98"    for  10-yr event
Inflow = 220.58 cfs @ 13.00 hrs,  Volume= 54.195 af
Primary = 220.58 cfs @ 13.00 hrs,  Volume= 54.195 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D6: Mayhew Tpk Culvert (south)

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

Fl
ow

  (
cf

s)

240
230
220
210
200
190
180
170
160
150
140
130
120
110
100

90
80
70
60
50
40
30
20
10

0

Inflow Area=665.410 ac
220.58 cfs220.58 cfs
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Summary for Link D7: Wise Brook

Inflow Area = 195.020 ac, 0.00% Impervious,  Inflow Depth = 1.19"    for  10-yr event
Inflow = 102.21 cfs @ 12.74 hrs,  Volume= 19.298 af
Primary = 102.21 cfs @ 12.74 hrs,  Volume= 19.298 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D7: Wise Brook
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Inflow Area=195.020 ac
102.21 cfs102.21 cfs
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Proposed Conditions 

 Drainage Diagram (HydroCAD) 
 Area and Soil Listings (HydroCAD) 
 Node Listing:  2-yr, 10-yr, and 50 yr (HydroCAD) 
 Full Summary:  10-yr (HydroCAD) 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

327.590 30 Woods, Good, HSG A  (P101, P102, P201, P301, P401, P501, P601)
4.260 36 Clearing, HSG A  (P101, P102)
0.320 39 Side Slopes (vegetated), HSG A  (P101)

33.680 51 1 acre lots, 20% imp, HSG A  (P301)
985.370 55 Woods, Good, HSG B  (P101, P102, P201, P301, P401, P501, P601, P701)
40.560 60 Clearing, HSG B  (P101, P102)
6.540 61 Side Slopes (vegetated), HSG B  (P101, P401)
1.850 61 Temp Pads (vegetated at end), HSG B  (P101)
0.150 68 Shoulders/Temp Road (vegetated), HSG A  (P101)

5,733.970 70 Woods, Good, HSG C  (P101, P102, P201, P301, P401, P501, P601, P701)
44.900 73 Clearing, HSG C  (P101, P601)
33.720 74 Side Slopes (vegetated), HSG C  (P101, P102, P201, P301, P401, P501, P601, 

P701)
9.420 74 Temp Pads (vegetated at end), HSG C  (P101, P102, P201, P501, P601)
0.410 76 Gravel roads (pr), HSG A  (P101)
1.130 76 Gravel roads, HSG A  (P101, P102, P201)

36.970 77 Woods, Good, HSG D  (P101, P301, P401, P701)
1.310 79 Shoulders/Temp Road (vegetated), HSG B  (P101, P401)
3.880 85 Gravel roads (pr), HSG B  (P101, P401)
4.250 85 Gravel roads, HSG B  (P101, P102, P201)

15.170 86 Shoulders/Temp Road (vegetated), HSG C  (P101, P102, P301, P501, P601, P701)
31.250 89 Gravel roads (pr), HSG C  (P101, P102, P201, P301, P501, P601, P701)
3.500 89 Gravel roads, HSG C  (P101, P102, P201)
3.860 89 Shoulders/Temp Road (vegetated), HSG C  (P201)
0.910 98 Buildings  (P101, P102, P201)
4.730 98 Ledge Face (estimated)  (P101, P102, P201, P301, P401, P501, P601, P701)
6.170 98 Ledge Outcrop  (P101, P102, P201, P301, P401, P501, P601)

35.320 98 Paved Roads  (P201, P301, P401, P501, P601)
0.560 98 Turbine/Foundation  (P101, P102, P201, P301, P401, P501, P601, P701)

10.020 98 Water  (P101, P102, P301)
7,381.770 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Goup

Subcatchment
Numbers

367.540 HSG A P101, P102, P201, P301, P401, P501, P601
1,043.760 HSG B P101, P102, P201, P301, P401, P501, P601, P701
5,875.790 HSG C P101, P102, P201, P301, P401, P501, P601, P701

36.970 HSG D P101, P301, P401, P701
57.710 Other P101, P102, P201, P301, P401, P501, P601, P701

7,381.770 TOTAL AREA



J:\52036.00\tech\HydroCAD\
Type II 24-hr 2-yr  Rainfall=2.60", Ia/S=0.30Groton-Proposed

  Printed  2/9/2010Prepared by Vanasse Hangen Brustlin, Inc.
Page 1HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,673.440 ac   0.47% Impervious   Runoff Depth>0.21"Subcatchment P101: Clark (South)
   Flow Length=21,575'   Tc=112.5 min   CN=67   Runoff=80.16 cfs  46.407 af

Runoff Area=759.370 ac   0.40% Impervious   Runoff Depth=0.24"Subcatchment P102: Clark (North)
   Flow Length=10,573'   Tc=53.9 min   CN=68   Runoff=39.69 cfs  15.159 af

Runoff Area=1,196.100 ac   1.17% Impervious   Runoff Depth=0.15"Subcatchment P201: Halls (East)
   Flow Length=17,345'   Tc=63.7 min   CN=65   Runoff=25.47 cfs  15.172 af

Runoff Area=540.870 ac   2.72% Impervious   Runoff Depth=0.10"Subcatchment P301: North Area
   Flow Length=6,897'   Tc=52.3 min   CN=63   Runoff=6.57 cfs  4.717 af

Runoff Area=400.400 ac   0.90% Impervious   Runoff Depth=0.08"Subcatchment P401: Northeast Area
   Flow Length=9,068'   Tc=46.3 min   CN=62   Runoff=3.58 cfs  2.807 af

Runoff Area=951.300 ac   1.11% Impervious   Runoff Depth=0.18"Subcatchment P501: East Area
   Flow Length=10,511'   Tc=67.3 min   CN=66   Runoff=26.52 cfs  14.205 af

Runoff Area=665.400 ac   0.87% Impervious   Runoff Depth=0.24"Subcatchment P601: Southeast Area
   Flow Length=10,868'   Tc=78.3 min   CN=68   Runoff=29.46 cfs  13.283 af

Runoff Area=194.890 ac   0.04% Impervious   Runoff Depth=0.35"Subcatchment P701: South Area
   Flow Length=6,856'   Tc=62.0 min   CN=71   Runoff=18.79 cfs  5.622 af

   Inflow=105.70 cfs  61.565 afLink D1: Clark Brook
   Primary=105.70 cfs  61.565 af

   Inflow=25.47 cfs  15.172 afLink D2: Halls Brook
   Primary=25.47 cfs  15.172 af

   Inflow=6.57 cfs  4.717 afLink D3: Rte 25 Culvert (west)
   Primary=6.57 cfs  4.717 af

   Inflow=3.58 cfs  2.807 afLink D4: Rte 25 Culvert (east)
   Primary=3.58 cfs  2.807 af

   Inflow=26.52 cfs  14.205 afLink D5: Mayhew Tpk Culvert (north)
   Primary=26.52 cfs  14.205 af

   Inflow=29.46 cfs  13.283 afLink D6: Mayhew Tpk Culvert (south)
   Primary=29.46 cfs  13.283 af

   Inflow=18.79 cfs  5.622 afLink D7: Wise Brook
   Primary=18.79 cfs  5.622 af

Total Runoff Area = 7,381.770 ac   Runoff Volume = 117.371 af   Average Runoff Depth = 0.19"
99.13% Pervious = 7,317.324 ac     0.87% Impervious = 64.446 ac
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,673.440 ac   0.47% Impervious   Runoff Depth=0.91"Subcatchment P101: Clark (South)
   Flow Length=21,575'   Tc=112.5 min   CN=67   Runoff=612.21 cfs  202.985 af

Runoff Area=759.370 ac   0.40% Impervious   Runoff Depth=0.98"Subcatchment P102: Clark (North)
   Flow Length=10,573'   Tc=53.9 min   CN=68   Runoff=329.94 cfs  61.847 af

Runoff Area=1,196.100 ac   1.17% Impervious   Runoff Depth=0.78"Subcatchment P201: Halls (East)
   Flow Length=17,345'   Tc=63.7 min   CN=65   Runoff=327.29 cfs  78.194 af

Runoff Area=540.870 ac   2.72% Impervious   Runoff Depth=0.67"Subcatchment P301: North Area
   Flow Length=6,897'   Tc=52.3 min   CN=63   Runoff=128.50 cfs  30.008 af

Runoff Area=400.400 ac   0.90% Impervious   Runoff Depth=0.61"Subcatchment P401: Northeast Area
   Flow Length=9,068'   Tc=46.3 min   CN=62   Runoff=88.31 cfs  20.335 af

Runoff Area=951.300 ac   1.11% Impervious   Runoff Depth=0.85"Subcatchment P501: East Area
   Flow Length=10,511'   Tc=67.3 min   CN=66   Runoff=280.91 cfs  67.132 af

Runoff Area=665.400 ac   0.87% Impervious   Runoff Depth=0.98"Subcatchment P601: Southeast Area
   Flow Length=10,868'   Tc=78.3 min   CN=68   Runoff=220.57 cfs  54.194 af

Runoff Area=194.890 ac   0.04% Impervious   Runoff Depth=1.19"Subcatchment P701: South Area
   Flow Length=6,856'   Tc=62.0 min   CN=71   Runoff=102.14 cfs  19.285 af

   Inflow=762.01 cfs  264.833 afLink D1: Clark Brook
   Primary=762.01 cfs  264.833 af

   Inflow=327.29 cfs  78.194 afLink D2: Halls Brook
   Primary=327.29 cfs  78.194 af

   Inflow=128.50 cfs  30.008 afLink D3: Rte 25 Culvert (west)
   Primary=128.50 cfs  30.008 af

   Inflow=88.31 cfs  20.335 afLink D4: Rte 25 Culvert (east)
   Primary=88.31 cfs  20.335 af

   Inflow=280.91 cfs  67.132 afLink D5: Mayhew Tpk Culvert (north)
   Primary=280.91 cfs  67.132 af

   Inflow=220.57 cfs  54.194 afLink D6: Mayhew Tpk Culvert (south)
   Primary=220.57 cfs  54.194 af

   Inflow=102.14 cfs  19.285 afLink D7: Wise Brook
   Primary=102.14 cfs  19.285 af

Total Runoff Area = 7,381.770 ac   Runoff Volume = 533.980 af   Average Runoff Depth = 0.87"
99.13% Pervious = 7,317.324 ac     0.87% Impervious = 64.446 ac
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,673.440 ac   0.47% Impervious   Runoff Depth=1.67"Subcatchment P101: Clark (South)
   Flow Length=21,575'   Tc=112.5 min   CN=67   Runoff=1,298.87 cfs  372.102 af

Runoff Area=759.370 ac   0.40% Impervious   Runoff Depth=1.76"Subcatchment P102: Clark (North)
   Flow Length=10,573'   Tc=53.9 min   CN=68   Runoff=691.20 cfs  111.321 af

Runoff Area=1,196.100 ac   1.17% Impervious   Runoff Depth=1.50"Subcatchment P201: Halls (East)
   Flow Length=17,345'   Tc=63.7 min   CN=65   Runoff=763.52 cfs  149.211 af

Runoff Area=540.870 ac   2.72% Impervious   Runoff Depth=1.33"Subcatchment P301: North Area
   Flow Length=6,897'   Tc=52.3 min   CN=63   Runoff=335.68 cfs  59.953 af

Runoff Area=400.400 ac   0.90% Impervious   Runoff Depth=1.25"Subcatchment P401: Northeast Area
   Flow Length=9,068'   Tc=46.3 min   CN=62   Runoff=245.48 cfs  41.683 af

Runoff Area=951.300 ac   1.11% Impervious   Runoff Depth=1.58"Subcatchment P501: East Area
   Flow Length=10,511'   Tc=67.3 min   CN=66   Runoff=632.74 cfs  125.477 af

Runoff Area=665.400 ac   0.87% Impervious   Runoff Depth=1.76"Subcatchment P601: Southeast Area
   Flow Length=10,868'   Tc=78.3 min   CN=68   Runoff=458.83 cfs  97.545 af

Runoff Area=194.890 ac   0.04% Impervious   Runoff Depth=2.03"Subcatchment P701: South Area
   Flow Length=6,856'   Tc=62.0 min   CN=71   Runoff=194.33 cfs  33.048 af

   Inflow=1,584.41 cfs  483.422 afLink D1: Clark Brook
   Primary=1,584.41 cfs  483.422 af

   Inflow=763.52 cfs  149.211 afLink D2: Halls Brook
   Primary=763.52 cfs  149.211 af

   Inflow=335.68 cfs  59.953 afLink D3: Rte 25 Culvert (west)
   Primary=335.68 cfs  59.953 af

   Inflow=245.48 cfs  41.683 afLink D4: Rte 25 Culvert (east)
   Primary=245.48 cfs  41.683 af

   Inflow=632.74 cfs  125.477 afLink D5: Mayhew Tpk Culvert (north)
   Primary=632.74 cfs  125.477 af

   Inflow=458.83 cfs  97.545 afLink D6: Mayhew Tpk Culvert (south)
   Primary=458.83 cfs  97.545 af

   Inflow=194.33 cfs  33.048 afLink D7: Wise Brook
   Primary=194.33 cfs  33.048 af

Total Runoff Area = 7,381.770 ac   Runoff Volume = 990.339 af   Average Runoff Depth = 1.61"
99.13% Pervious = 7,317.324 ac     0.87% Impervious = 64.446 ac
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Summary for Subcatchment P101: Clark (South)

Runoff = 612.21 cfs @ 13.51 hrs,  Volume= 202.985 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.760 98 Buildings
* 4.020 36 Clearing, HSG A
* 39.810 60 Clearing, HSG B
* 43.040 73 Clearing, HSG C
* 0.200 98 Turbine/Foundation
* 0.890 76 Gravel roads, HSG A
* 4.060 85 Gravel roads, HSG B
* 1.010 89 Gravel roads, HSG C
* 0.410 76 Gravel roads (pr), HSG A
* 3.280 85 Gravel roads (pr), HSG B
* 13.740 89 Gravel roads (pr), HSG C
* 0.890 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 1.850 61 Temp Pads (vegetated at end), HSG B
* 6.460 74 Temp Pads (vegetated at end), HSG C
* 0.320 39 Side Slopes (vegetated), HSG A
* 6.190 61 Side Slopes (vegetated), HSG B
* 17.620 74 Side Slopes (vegetated), HSG C
* 2.960 98 Ledge Face (estimated)
* 0.150 68 Shoulders/Temp Road (vegetated), HSG A
* 1.260 79 Shoulders/Temp Road (vegetated), HSG B
* 8.110 86 Shoulders/Temp Road (vegetated), HSG C
* 0.000 51 1 acre lots, 20% imp, HSG A
* 0.000 98 Paved Roads
* 7.820 98 Water
* 46.400 30 Woods, Good, HSG A
* 371.690 55 Woods, Good, HSG B
* 2,085.970 70 Woods, Good, HSG C
* 4.530 77 Woods, Good, HSG D

2,673.440 67 Weighted Average
2,660.810 99.53% Pervious Area

12.630 0.47% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
54.7 100 0.0100 0.03 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
5.7 540 0.1000 1.58 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.9 2,940 0.1200 6.22 24.90 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
17.0 4,105 0.0500 4.02 16.07 Trap/Vee/Rect Channel Flow, Channel/Brook

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
27.2 13,890 0.0400 8.50 492.74 Trap/Vee/Rect Channel Flow, Clark Brook

Bot.W=25.00'  D=2.00'  Z= 2.0 '/'  Top.W=33.00'  n= 0.050
112.5 21,575 Total

Subcatchment P101: Clark (South)

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=2,673.440 ac

Runoff Volume=202.985 af
Runoff Depth=0.91"

Flow Length=21,575'
Tc=112.5 min

CN=67

612.21 cfs
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Summary for Subcatchment P102: Clark (North)

Runoff = 329.94 cfs @ 12.65 hrs,  Volume= 61.847 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.040 98 Buildings
* 0.240 36 Clearing, HSG A
* 0.750 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.120 98 Turbine/Foundation
* 0.060 76 Gravel roads, HSG A
* 0.180 85 Gravel roads, HSG B
* 0.980 89 Gravel roads, HSG C
* 0.000 76 Gravel roads (pr), HSG A
* 0.000 85 Gravel roads (pr), HSG B
* 6.020 89 Gravel roads (pr), HSG C
* 1.860 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 0.000 61 Temp Pads (vegetated at end), HSG B
* 1.150 74 Temp Pads (vegetated at end), HSG C
* 0.000 39 Side Slopes (vegetated), HSG A
* 0.000 61 Side Slopes (vegetated), HSG B
* 7.020 74 Side Slopes (vegetated), HSG C
* 0.780 98 Ledge Face (estimated)
* 0.000 68 Shoulders/Temp Road (vegetated), HSG A
* 0.000 79 Shoulders/Temp Road (vegetated), HSG B
* 4.930 86 Shoulders/Temp Road (vegetated), HSG C
* 0.000 51 1 acre lots, 20% imp, HSG A
* 0.000 98 Paved Roads
* 0.250 98 Water
* 0.540 30 Woods, Good, HSG A
* 110.260 55 Woods, Good, HSG B
* 624.190 70 Woods, Good, HSG C
* 0.000 77 Woods, Good, HSG D

759.370 68 Weighted Average
756.320 99.60% Pervious Area

3.050 0.40% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 70 0.0570 0.06 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
3.7 458 0.1700 2.06 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.6 325 0.2500 8.98 35.94 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
2.3 394 0.0250 2.84 11.37 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
1.5 373 0.0540 4.18 16.70 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
0.8 373 0.2100 8.23 32.94 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
4.4 1,385 0.0850 5.24 20.96 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
1.7 270 0.0220 2.67 10.66 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
0.7 201 0.0800 5.08 20.33 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
4.4 1,129 0.0350 4.25 21.27 Trap/Vee/Rect Channel Flow, Stream

Bot.W=3.00'  D=1.00'  Z= 2.0 '/'  Top.W=7.00'  n= 0.050
13.3 5,595 0.0950 7.01 35.04 Trap/Vee/Rect Channel Flow, Stream

Bot.W=3.00'  D=1.00'  Z= 2.0 '/'  Top.W=7.00'  n= 0.050
53.9 10,573 Total

Subcatchment P102: Clark (North)

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=759.370 ac

Runoff Volume=61.847 af
Runoff Depth=0.98"

Flow Length=10,573'
Tc=53.9 min

CN=68

329.94 cfs
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Summary for Subcatchment P201: Halls (East)

Runoff = 327.29 cfs @ 12.83 hrs,  Volume= 78.194 af,  Depth= 0.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.110 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.130 98 Turbine/Foundation
* 0.180 76 Gravel roads, HSG A
* 0.010 85 Gravel roads, HSG B
* 1.510 89 Gravel roads, HSG C
* 0.000 76 Gravel roads (pr), HSG A
* 0.000 85 Gravel roads (pr), HSG B
* 7.530 89 Gravel roads (pr), HSG C
* 0.220 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 0.000 61 Temp Pads (vegetated at end), HSG B
* 0.430 74 Temp Pads (vegetated at end), HSG C
* 0.000 39 Side Slopes (vegetated), HSG A
* 0.000 61 Side Slopes (vegetated), HSG B
* 5.770 74 Side Slopes (vegetated), HSG C
* 0.640 98 Ledge Face (estimated)
* 0.000 68 Shoulders/Temp Road (vegetated), HSG A
* 0.000 79 Shoulders/Temp Road (vegetated), HSG B
* 3.860 89 Shoulders/Temp Road (vegetated), HSG C
* 0.000 51 1 acre lots, 20% imp, HSG A
* 12.930 98 Paved Roads
* 0.000 98 Water
* 160.380 30 Woods, Good, HSG A
* 26.210 55 Woods, Good, HSG B
* 976.190 70 Woods, Good, HSG C
* 0.000 77 Woods, Good, HSG D

1,196.100 65 Weighted Average
1,182.070 98.83% Pervious Area

14.030 1.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.8 100 0.0800 0.07 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
6.3 950 0.2500 2.50 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
13.9 5,500 0.1350 6.60 26.41 Trap/Vee/Rect Channel Flow, Stream

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
19.7 10,795 0.0450 9.14 621.64 Trap/Vee/Rect Channel Flow, Halls Brook

Bot.W=30.00'  D=2.00'  Z= 2.0 '/'  Top.W=38.00'  n= 0.050
63.7 17,345 Total

Subcatchment P201: Halls (East)

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=1,196.100 ac
Runoff Volume=78.194 af

Runoff Depth=0.78"
Flow Length=17,345'

Tc=63.7 min
CN=65

327.29 cfs
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Summary for Subcatchment P301: North Area

Runoff = 128.50 cfs @ 12.69 hrs,  Volume= 30.008 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.020 98 Turbine/Foundation
* 0.000 76 Gravel roads, HSG A
* 0.000 85 Gravel roads, HSG B
* 0.000 89 Gravel roads, HSG C
* 0.000 76 Gravel roads (pr), HSG A
* 0.000 85 Gravel roads (pr), HSG B
* 1.250 89 Gravel roads (pr), HSG C
* 0.390 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 0.000 61 Temp Pads (vegetated at end), HSG B
* 0.000 74 Temp Pads (vegetated at end), HSG C
* 0.000 39 Side Slopes (vegetated), HSG A
* 0.000 61 Side Slopes (vegetated), HSG B
* 0.890 74 Side Slopes (vegetated), HSG C
* 0.090 98 Ledge Face (estimated)
* 0.000 68 Shoulders/Temp Road (vegetated), HSG A
* 0.000 79 Shoulders/Temp Road (vegetated), HSG B
* 0.500 86 Shoulders/Temp Road (vegetated), HSG C
* 33.680 51 1 acre lots, 20% imp, HSG A
* 5.500 98 Paved Roads
* 1.950 98 Water
* 71.640 30 Woods, Good, HSG A
* 36.050 55 Woods, Good, HSG B
* 386.860 70 Woods, Good, HSG C
* 2.050 77 Woods, Good, HSG D

540.870 63 Weighted Average
526.184 97.28% Pervious Area

14.686 2.72% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.3 100 0.0940 0.07 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
5.0 707 0.2230 2.36 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
5.5 2,030 0.0790 6.14 73.73 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=10.00'  D=1.00'  Z= 2.0 '/'  Top.W=14.00'  n= 0.060
18.7 3,400 0.0180 3.03 106.04 Trap/Vee/Rect Channel Flow, Woods

Bot.W=30.00'  D=1.00'  Z= 5.0 '/'  Top.W=40.00'  n= 0.060
0.8 660 13.90 Lake or Reservoir, Pond

Mean Depth= 6.00'
52.3 6,897 Total

Subcatchment P301: North Area

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=540.870 ac

Runoff Volume=30.008 af
Runoff Depth=0.67"
Flow Length=6,897'

Tc=52.3 min
CN=63

128.50 cfs
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Summary for Subcatchment P401: Northeast Area

Runoff = 88.31 cfs @ 12.61 hrs,  Volume= 20.335 af,  Depth= 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.010 98 Turbine/Foundation
* 0.000 76 Gravel roads, HSG A
* 0.000 85 Gravel roads, HSG B
* 0.000 89 Gravel roads, HSG C
* 0.000 76 Gravel roads (pr), HSG A
* 0.600 85 Gravel roads (pr), HSG B
* 0.000 89 Gravel roads (pr), HSG C
* 1.640 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 0.000 61 Temp Pads (vegetated at end), HSG B
* 0.000 74 Temp Pads (vegetated at end), HSG C
* 0.000 39 Side Slopes (vegetated), HSG A
* 0.350 61 Side Slopes (vegetated), HSG B
* 0.120 74 Side Slopes (vegetated), HSG C
* 0.030 98 Ledge Face (estimated)
* 0.000 68 Shoulders/Temp Road (vegetated), HSG A
* 0.050 79 Shoulders/Temp Road (vegetated), HSG B
* 0.000 86 Shoulders/Temp Road (vegetated), HSG C
* 0.000 51 1 acre lots, 20% imp, HSG A
* 1.930 98 Paved Roads
* 0.000 98 Water
* 6.740 30 Woods, Good, HSG A
* 199.850 55 Woods, Good, HSG B
* 180.800 70 Woods, Good, HSG C
* 8.280 77 Woods, Good, HSG D

400.400 62 Weighted Average
396.790 99.10% Pervious Area

3.610 0.90% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.8 100 0.0800 0.07 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
2.0 270 0.2000 2.24 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
3.8 295 0.0680 1.30 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
8.8 4,525 0.2300 8.62 34.47 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
7.9 3,878 0.0780 8.20 147.61 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=2.00'  Z= 2.0 '/'  Top.W=13.00'  n= 0.060
46.3 9,068 Total

Subcatchment P401: Northeast Area

Runoff
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Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=400.400 ac

Runoff Volume=20.335 af
Runoff Depth=0.61"
Flow Length=9,068'

Tc=46.3 min
CN=62

88.31 cfs
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Summary for Subcatchment P501: East Area

Runoff = 280.91 cfs @ 12.86 hrs,  Volume= 67.132 af,  Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.040 98 Turbine/Foundation
* 0.000 76 Gravel roads, HSG A
* 0.000 85 Gravel roads, HSG B
* 0.000 89 Gravel roads, HSG C
* 0.000 76 Gravel roads (pr), HSG A
* 0.000 85 Gravel roads (pr), HSG B
* 1.350 89 Gravel roads (pr), HSG C
* 0.940 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 0.000 61 Temp Pads (vegetated at end), HSG B
* 0.970 74 Temp Pads (vegetated at end), HSG C
* 0.000 39 Side Slopes (vegetated), HSG A
* 0.000 61 Side Slopes (vegetated), HSG B
* 0.970 74 Side Slopes (vegetated), HSG C
* 0.100 98 Ledge Face (estimated)
* 0.000 68 Shoulders/Temp Road (vegetated), HSG A
* 0.000 79 Shoulders/Temp Road (vegetated), HSG B
* 0.460 86 Shoulders/Temp Road (vegetated), HSG C
* 0.000 51 1 acre lots, 20% imp, HSG A
* 9.470 98 Paved Roads
* 0.000 98 Water
* 30.250 30 Woods, Good, HSG A
* 182.780 55 Woods, Good, HSG B
* 723.970 70 Woods, Good, HSG C
* 0.000 77 Woods, Good, HSG D

951.300 66 Weighted Average
940.750 98.89% Pervious Area

10.550 1.11% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
31.4 65 0.0170 0.03 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
5.5 353 0.0450 1.06 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
2.2 315 0.2300 2.40 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
11.8 6,380 0.1970 8.99 62.90 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
16.4 3,398 0.0290 3.45 24.13 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
67.3 10,511 Total

Subcatchment P501: East Area

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=951.300 ac

Runoff Volume=67.132 af
Runoff Depth=0.85"

Flow Length=10,511'
Tc=67.3 min

CN=66

280.91 cfs
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Summary for Subcatchment P601: Southeast Area

Runoff = 220.57 cfs @ 13.00 hrs,  Volume= 54.194 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 1.860 73 Clearing, HSG C
* 0.020 98 Turbine/Foundation
* 0.000 76 Gravel roads, HSG A
* 0.000 85 Gravel roads, HSG B
* 0.000 89 Gravel roads, HSG C
* 0.000 76 Gravel roads (pr), HSG A
* 0.000 85 Gravel roads (pr), HSG B
* 0.640 89 Gravel roads (pr), HSG C
* 0.230 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 0.000 61 Temp Pads (vegetated at end), HSG B
* 0.410 74 Temp Pads (vegetated at end), HSG C
* 0.000 39 Side Slopes (vegetated), HSG A
* 0.000 61 Side Slopes (vegetated), HSG B
* 0.720 74 Side Slopes (vegetated), HSG C
* 0.070 98 Ledge Face (estimated)
* 0.000 68 Shoulders/Temp Road (vegetated), HSG A
* 0.000 79 Shoulders/Temp Road (vegetated), HSG B
* 0.500 86 Shoulders/Temp Road (vegetated), HSG C
* 0.000 51 1 acre lots, 20% imp, HSG A
* 5.490 98 Paved Roads
* 0.000 98 Water
* 11.640 30 Woods, Good, HSG A
* 58.420 55 Woods, Good, HSG B
* 585.400 70 Woods, Good, HSG C
* 0.000 77 Woods, Good, HSG D

665.400 68 Weighted Average
659.590 99.13% Pervious Area

5.810 0.87% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
44.3 100 0.0170 0.04 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
11.4 1,053 0.0950 1.54 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
8.8 3,890 0.1690 7.39 29.55 Trap/Vee/Rect Channel Flow, Drainage Channel

Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060
13.8 5,825 0.1200 7.01 49.09 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
78.3 10,868 Total

Subcatchment P601: Southeast Area

Runoff
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=665.400 ac

Runoff Volume=54.194 af
Runoff Depth=0.98"

Flow Length=10,868'
Tc=78.3 min

CN=68

220.57 cfs
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Summary for Subcatchment P701: South Area

Runoff = 102.14 cfs @ 12.74 hrs,  Volume= 19.285 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 0.000 98 Buildings
* 0.000 36 Clearing, HSG A
* 0.000 60 Clearing, HSG B
* 0.000 73 Clearing, HSG C
* 0.020 98 Turbine/Foundation
* 0.000 76 Gravel roads, HSG A
* 0.000 85 Gravel roads, HSG B
* 0.000 89 Gravel roads, HSG C
* 0.000 76 Gravel roads (pr), HSG A
* 0.000 85 Gravel roads (pr), HSG B
* 0.720 89 Gravel roads (pr), HSG C
* 0.000 98 Ledge Outcrop
* 0.000 39 Temp Pads (vegetated at end), HSG A
* 0.000 61 Temp Pads (vegetated at end), HSG B
* 0.000 74 Temp Pads (vegetated at end), HSG C
* 0.000 39 Side Slopes (vegetated), HSG A
* 0.000 61 Side Slopes (vegetated), HSG B
* 0.610 74 Side Slopes (vegetated), HSG C
* 0.060 98 Ledge Face (estimated)
* 0.000 68 Shoulders/Temp Road (vegetated), HSG A
* 0.000 79 Shoulders/Temp Road (vegetated), HSG B
* 0.670 86 Shoulders/Temp Road (vegetated), HSG C
* 0.000 51 1 acre lots, 20% imp, HSG A
* 0.000 98 Paved Roads
* 0.000 98 Water
* 0.000 30 Woods, Good, HSG A
* 0.110 55 Woods, Good, HSG B
* 170.590 70 Woods, Good, HSG C
* 22.110 77 Woods, Good, HSG D

194.890 71 Weighted Average
194.810 99.96% Pervious Area

0.080 0.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.8 100 0.0310 0.05 Sheet Flow, Woods

Woods: Dense underbrush   n= 0.800   P2= 2.60"
17.1 2,339 0.2090 2.29 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
10.1 4,417 0.1300 7.30 51.09 Trap/Vee/Rect Channel Flow, Stream

Bot.W=5.00'  D=1.00'  Z= 2.0 '/'  Top.W=9.00'  n= 0.060
62.0 6,856 Total
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Subcatchment P701: South Area

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=194.890 ac

Runoff Volume=19.285 af
Runoff Depth=1.19"
Flow Length=6,856'

Tc=62.0 min
CN=71

102.14 cfs
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Summary for Link D1: Clark Brook

Inflow Area = 3,432.810 ac, 0.46% Impervious,  Inflow Depth = 0.93"    for  10-yr event
Inflow = 762.01 cfs @ 13.36 hrs,  Volume= 264.833 af
Primary = 762.01 cfs @ 13.36 hrs,  Volume= 264.833 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D1: Clark Brook
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Inflow Area=3,432.810 ac
762.01 cfs762.01 cfs
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Summary for Link D2: Halls Brook

Inflow Area = 1,196.100 ac, 1.17% Impervious,  Inflow Depth = 0.78"    for  10-yr event
Inflow = 327.29 cfs @ 12.83 hrs,  Volume= 78.194 af
Primary = 327.29 cfs @ 12.83 hrs,  Volume= 78.194 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D2: Halls Brook
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Inflow Area=1,196.100 ac
327.29 cfs327.29 cfs
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Summary for Link D3: Rte 25 Culvert (west)

Inflow Area = 540.870 ac, 2.72% Impervious,  Inflow Depth = 0.67"    for  10-yr event
Inflow = 128.50 cfs @ 12.69 hrs,  Volume= 30.008 af
Primary = 128.50 cfs @ 12.69 hrs,  Volume= 30.008 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D3: Rte 25 Culvert (west)
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Inflow Area=540.870 ac
128.50 cfs128.50 cfs
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Summary for Link D4: Rte 25 Culvert (east)

Inflow Area = 400.400 ac, 0.90% Impervious,  Inflow Depth = 0.61"    for  10-yr event
Inflow = 88.31 cfs @ 12.61 hrs,  Volume= 20.335 af
Primary = 88.31 cfs @ 12.61 hrs,  Volume= 20.335 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D4: Rte 25 Culvert (east)
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Inflow Area=400.400 ac
88.31 cfs88.31 cfs
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Summary for Link D5: Mayhew Tpk Culvert (north)

Inflow Area = 951.300 ac, 1.11% Impervious,  Inflow Depth = 0.85"    for  10-yr event
Inflow = 280.91 cfs @ 12.86 hrs,  Volume= 67.132 af
Primary = 280.91 cfs @ 12.86 hrs,  Volume= 67.132 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D5: Mayhew Tpk Culvert (north)
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Inflow Area=951.300 ac
280.91 cfs280.91 cfs
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Summary for Link D6: Mayhew Tpk Culvert (south)

Inflow Area = 665.400 ac, 0.87% Impervious,  Inflow Depth = 0.98"    for  10-yr event
Inflow = 220.57 cfs @ 13.00 hrs,  Volume= 54.194 af
Primary = 220.57 cfs @ 13.00 hrs,  Volume= 54.194 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D6: Mayhew Tpk Culvert (south)
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Inflow Area=665.400 ac
220.57 cfs220.57 cfs
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Summary for Link D7: Wise Brook

Inflow Area = 194.890 ac, 0.04% Impervious,  Inflow Depth = 1.19"    for  10-yr event
Inflow = 102.14 cfs @ 12.74 hrs,  Volume= 19.285 af
Primary = 102.14 cfs @ 12.74 hrs,  Volume= 19.285 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link D7: Wise Brook

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

Fl
ow

  (
cf

s)

110
105
100

95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

5
0

Inflow Area=194.890 ac
102.14 cfs102.14 cfs
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Culvert Sizing Calculations 



Sheet 1 of  1

Computations

Project #: 52036.00
Project: Wind Farm
Location: Groton, New Hampshire
Calculated by: Date: 11/30/09
Checked by: Date:
Title: Preliminary Culvert Sizing

Culvert Location Station Size Material Design Storm Flow (CFS) Drainage Area (Acres)
100 Groton Hollow Road 58+98 12" CPP 25-year 0.3 0.24
101 Groton Hollow Road 60+67 18" CPP 25-year 10.5 10.3
102 Groton Hollow Road 67+31 49"x33"* CMP Arch 50-year 38.5 30.0
103 Groton Hollow Road 68+56 35"x24" CMP Arch 25-year 15.1 13.9
104 Groton Hollow Road 73+44 35"x24" CMP Arch 25-year 13.9 13.6
105 Groton Hollow Road 78+42 18" CPP 25-year 9.3 7.1
106 Groton Hollow Road 85+04 15" CPP 25-year 4.1 2.9
107 Groton Hollow Road 87+85 18" CPP 25-year 6.4 5.3
108 Groton Hollow Road 89+71 18" CPP 25-year 5.7 5.5
109 Groton Hollow Road 95+38 42"x29" CMP Arch 50-year 43.5 26.5
110 Groton Hollow Road 100+42 18" CPP 25-year 6.9 6.5
111 Groton Hollow Road 107+02 28"x20" CMP Arch 25-year 3.6 3.5
112 Groton Hollow Road 109+30 9'x3' Steel Box 50-year 58.8 47.5
114 Groton Hollow Road 127+78 9'x3' Steel Box 50-year 64.1 57.2

114a Groton Hollow Road 135+08 15" CPP 25-year 2.0 1.4
115 Groton Hollow Road 137+65 35"x24" CMP Arch 50-year 27.4 22.2
116 Groton Hollow Road 142+31 83"x57"* CMP Arch 50-year 161.4 110.6
117 Groton Hollow Road 143+11 18" CPP 25-year 6.4 5.8
118 Groton Hollow Road 148+71 12" CPP 25-year 1.6 1.0
119 Groton Hollow Road 150+65 12" CPP 25-year 1.5 1.0
218 Groton Hollow Road 167+61 Ex. 6'x9' Stone Box NA NA 562.4
219 Groton Hollow Road 163+23 9'x3' Steel Box 50-year 105.1 81.9
220 Groton Hollow Road 157+87 21"x15" CMP Arch 25-year 11.5 16.8
221 Groton Hollow Road 154+15 9'x3' Steel Box 50-year 101.5 125.6
222 Groton Hollow Road ±169+00 17.3'x3.8' Steel Box 100-year 394.2 282.2

201 East Access Road 82+91 17"x13" CMP Arch 25-year 6.5 7.0
202 East Access Road 67+37 24"x18" CMP Arch 25-year 6.1 5.8
203 East Access Road 60+50 57"x38" CMP Arch 50-year 38.8 33.4
204 East Access Road 59+87 24"x18" CMP Arch 25-year 3.9 3.2
205 East Access Road 53+96 42"x29" CMP Arch 50-year 43.4 31.5
206 East Access Road 53+56 24"x18" CMP Arch 25-year 22.2 16.0
207 East Access Road 47+23 24"x18" CMP Arch 25-year 5.0 3.8
208 East Access Road 41+67 64"x43"* CMP Arch 50-year 64.2 53.0
209 East Access Road 32+29 71"x47"* CMP Arch 50-year 71.0 58.7209 East Access Road 32+29 71 x47 CMP Arch 50 year 71.0 58.7
210 East Access Road 31+88 24"x18" CMP Arch 25-year 0.9 0.6
211 East Access Road 30+64 24"x18" CMP Arch 25-year 1.3 1.0
212 East Access Road 26+92 28"x20"* CMP Arch 25-year 12.5 8.2
213 East Access Road 26+12 64"x43"* CMP Arch 50-year 85.7 67.4
214 East Access Road 20+74 24"x18" CMP Arch 25-year 3.2 2.4
215 East Access Road 13+22 24" RCP 25-year 10.4 5.2
216 East Access Road 11+41 24"x18" CMP Arch 25-year 2.8 2.2
217 East Access Road 6+24 17.3'x3.8' Steel Box 100-year 333.9 235.1

501 Southeast Access Road 30+60 42"x29" CMP Arch 50-year 33.4 23.4
502 Southeast Access Road 37+30 17"x13" CMP Arch 25-year 3.2 2.6
503 Southeast Access Road 38+30 17"x13" CMP Arch 25-year 4.3 3.4
504 Southeast Access Road 39+30 24"x18" CMP Arch 25-year 9.7 6.4
505 Southeast Access Road 41+00 17"x13" CMP Arch 25-year 5.5 2.6

602 West Access Road 19+29 21"x15" CMP Arch 25-year 7.7 7.3
603 West Access Road 20+76 17"x13" CMP Arch 25-year 2.4 1.7
604 West Access Road 21+35 57"x38"* CMP Arch 50-year 97.2 61.1
605 West Access Road 23+77 35"x24" CMP Arch 25-year 10.2 10.2

701 West Ridge Road 51+56 49"x33"* CMP Arch 50-year 33.8 23.1
702 West Ridge Road 62+13 17"x13" CMP Arch 25-year 2.2 2.0
703 West Ridge Road 5+16 17"x13" CMP Arch 25-year 2.1 1.9

801 North Access Road 4+81 35"x24"* CMP Arch 50-year 40.6 28.2
802 North Access Road 13+88 17"x13" CMP Arch 25-year 8.9 6.7
803 North Access Road 21+42 17"x13" CMP Arch 25-year 12.4 12.4
804 North Access Road 29+96 49"x33"* CMP Arch 50-year 43.1 32.5
805 North Access Road 43+66 17"x13" CMP Arch 25-year 7.2 5.1
806 North Access Road 45+54 12" CPP 25-year 3.5 2.6
807 North Access Road 46+56 28"x20" CMP Arch 50-year 28.1 20.5
808 North Access Road 47+04 17"x13" CMP Arch 25-year 0.7 0.4
809 North Access Road 48+97 42"x29"* CMP Arch 50-year 49.5 30.6

901 North Ridge Road 72+55 12" CPP 25-year 7.0 8.0
903 North Ridge Road 83+50 24"x18" CMP Arch 25-year 7.3 11.4

* Pipe calculation and sizing based on the next smaller nominal pipe size than currently shown. Perennial Stream crossings shall have 
pipe dimensions as shown on this chart with 8" of gravel placed within it to act as a natural bottom for the stream
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

372.870 67 Based on CN for P101  (100, 100a, 101, 102, 103, 104, 105, 106, 107, 108, 109, 

110, 111, 112, 113, 114, 114a, 115, 116, 117, 118, 119, 602, 603, 604, 605)

372.870 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Goup

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

372.870 Other 100, 100a, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 

114, 114a, 115, 116, 117, 118, 119, 602, 603, 604, 605

372.870 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

1 D100 659.00 658.30 121.5 0.0058 0.013 12.0 0.0

2 D101 674.50 674.00 50.0 0.0100 0.013 18.0 0.0

3 D105 841.50 841.00 40.0 0.0125 0.013 18.0 0.0

4 D106 900.50 900.00 40.0 0.0125 0.013 15.0 0.0

5 D107 928.50 928.00 40.0 0.0125 0.013 18.0 0.0

6 D108 945.50 945.00 30.0 0.0167 0.013 18.0 0.0

7 D110 1,026.50 1,026.00 40.0 0.0125 0.013 18.0 0.0

8 D113 1,113.00 1,112.50 35.0 0.0143 0.013 12.0 0.0

9 D114a 1,152.00 1,151.00 45.0 0.0222 0.013 15.0 0.0

10 D117 1,159.00 1,158.00 50.0 0.0200 0.013 18.0 0.0

11 D118 1,170.50 1,170.00 45.0 0.0111 0.013 12.0 0.0

12 D119 1,175.00 1,174.00 42.0 0.0238 0.013 12.0 0.0

13 S102 713.50 710.00 35.0 0.1000 0.025 42.0 29.0

14 S103 729.00 726.00 35.0 0.0857 0.025 35.0 24.0

15 S104 786.00 785.00 55.0 0.0182 0.025 35.0 24.0

16 S109 985.50 985.00 40.0 0.0125 0.025 42.0 29.0

17 S111 1,054.00 1,053.50 45.0 0.0111 0.025 28.0 20.0

18 S112 1,054.50 1,054.00 35.0 0.0143 0.025 108.0 24.0

19 S114 1,114.30 1,114.00 30.0 0.0100 0.025 108.0 24.0

20 S115 1,162.00 1,161.00 35.0 0.0286 0.025 35.0 24.0

21 S116 1,156.50 1,156.00 50.0 0.0100 0.025 77.0 52.0

22 S602 1,340.00 1,330.00 49.0 0.2041 0.025 21.0 15.0

23 S603 1,343.00 1,340.00 42.0 0.0714 0.013 17.0 13.0

24 S604 1,340.00 1,338.00 32.0 0.0625 0.013 49.0 33.0

25 S605 1,366.00 1,352.00 60.0 0.2333 0.013 35.0 24.0
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=0.240 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 100: To Culvert 100
   Flow Length=149'   Tc=17.7 min   CN=67   Runoff=0.34 cfs  0.027 af

Runoff Area=0.230 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 100a: To Drainage Swale 100a
   Flow Length=366'   Tc=1.4 min   CN=67   Runoff=0.59 cfs  0.026 af

Runoff Area=10.300 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 101: To Culvert 101
   Flow Length=1,690'   Tc=28.5 min   CN=67   Runoff=10.54 cfs  1.149 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 102: To Culvert 102
   Flow Length=2,965'   Tc=30.5 min   CN=67   Runoff=29.24 cfs  3.346 af

Runoff Area=13.900 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 103: To Culvert 103
   Flow Length=2,230'   Tc=26.0 min   CN=67   Runoff=15.13 cfs  1.550 af

Runoff Area=13.600 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 104: To Culvert 104
   Flow Length=1,840'   Tc=28.7 min   CN=67   Runoff=13.85 cfs  1.517 af

Runoff Area=7.100 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 105: To Culvert 105
   Flow Length=1,600'   Tc=19.9 min   CN=67   Runoff=9.30 cfs  0.792 af

Runoff Area=2.900 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 106: To Culvert 106
   Flow Length=764'   Tc=17.9 min   CN=67   Runoff=4.05 cfs  0.323 af

Runoff Area=5.300 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 107: To Culvert 107
   Flow Length=1,200'   Tc=22.4 min   CN=67   Runoff=6.40 cfs  0.591 af

Runoff Area=5.500 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 108: To Culvert 108
   Flow Length=1,180'   Tc=28.3 min   CN=67   Runoff=5.66 cfs  0.613 af

Runoff Area=26.500 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 109: To Culvert 109
   Flow Length=1,260'   Tc=21.4 min   CN=67   Runoff=33.13 cfs  2.955 af

Runoff Area=6.500 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 110: To Culvert 110
   Flow Length=785'   Tc=27.3 min   CN=67   Runoff=6.85 cfs  0.725 af

Runoff Area=3.500 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 111: To Culvert 111
   Flow Length=715'   Tc=28.6 min   CN=67   Runoff=3.57 cfs  0.390 af

Runoff Area=47.500 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 112: To Culvert 112
   Flow Length=905'   Tc=32.0 min   CN=67   Runoff=44.65 cfs  5.298 af

Runoff Area=0.590 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 113: To Culvert 113
   Flow Length=310'   Tc=20.6 min   CN=67   Runoff=0.76 cfs  0.066 af

Runoff Area=57.200 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 114: To Culvert 114
   Flow Length=2,622'   Tc=36.8 min   CN=67   Runoff=48.60 cfs  6.379 af
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Runoff Area=1.400 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 114a: To Culvert 114a
   Flow Length=642'   Tc=16.9 min   CN=67   Runoff=2.04 cfs  0.156 af

Runoff Area=22.200 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 115: To Culvert 115
   Flow Length=2,417'   Tc=32.2 min   CN=67   Runoff=20.78 cfs  2.476 af

Runoff Area=30.300 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 116: To Culvert 116
   Flow Length=1,769'   Tc=26.1 min   CN=67   Runoff=32.93 cfs  3.379 af

Runoff Area=5.800 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 117: To Culvert 117
   Flow Length=980'   Tc=25.5 min   CN=67   Runoff=6.42 cfs  0.647 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 118: To Culvert 118
   Flow Length=185'   Tc=14.9 min   CN=67   Runoff=1.56 cfs  0.112 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 119: To Culvert 119
   Flow Length=270'   Tc=16.1 min   CN=67   Runoff=1.50 cfs  0.112 af

Runoff Area=7.270 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 602: To Culvert 602
   Flow Length=1,426'   Tc=26.9 min   CN=67   Runoff=7.73 cfs  0.811 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 603: To Culvert 603
   Flow Length=730'   Tc=17.7 min   CN=67   Runoff=2.46 cfs  0.194 af

Runoff Area=61.100 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 604: To Culvert 604
   Flow Length=2,141'   Tc=22.3 min   CN=67   Runoff=74.05 cfs  6.814 af

Runoff Area=10.200 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 605: To Culvert 605
   Flow Length=1,270'   Tc=29.3 min   CN=67   Runoff=10.21 cfs  1.138 af

Avg. Depth=0.16'   Max Vel=2.73 fps   Inflow=0.59 cfs  0.026 afReach DS100a: Drainage Swale 100a
n=0.040   L=239.0'   S=0.0879 '/'   Capacity=22.13 cfs   Outflow=0.54 cfs  0.026 af

Avg. Depth=0.37'   Max Vel=6.41 fps   Inflow=7.73 cfs  0.811 afReach R602: Stream
n=0.040   L=1,095.0'   S=0.1580 '/'   Capacity=113.22 cfs   Outflow=7.59 cfs  0.811 af

Avg. Depth=0.18'   Max Vel=4.23 fps   Inflow=2.46 cfs  0.194 afReach R603: Stream
n=0.040   L=1,218.0'   S=0.1502 '/'   Capacity=110.41 cfs   Outflow=2.21 cfs  0.194 af

Avg. Depth=1.26'   Max Vel=11.60 fps   Inflow=74.05 cfs  6.814 afReach R604: Stream
n=0.040   L=1,316.0'   S=0.1364 '/'   Capacity=105.20 cfs   Outflow=72.46 cfs  6.814 af

Avg. Depth=0.43'   Max Vel=6.87 fps   Inflow=10.21 cfs  1.138 afReach R605: Stream
n=0.040   L=1,287.0'   S=0.1507 '/'   Capacity=110.59 cfs   Outflow=10.05 cfs  1.138 af

Peak Elev=659.32'   Inflow=0.34 cfs  0.027 afPond D100: Culvert 100
12.0"  Round Culvert  n=0.013  L=121.5'  S=0.0058 '/'   Outflow=0.34 cfs  0.027 af

Peak Elev=676.83'   Inflow=10.54 cfs  1.149 afPond D101: Culvert 101
18.0"  Round Culvert  n=0.013  L=50.0'  S=0.0100 '/'   Outflow=10.54 cfs  1.149 af
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Peak Elev=843.45'   Inflow=9.30 cfs  0.792 afPond D105: Culvert 105
18.0"  Round Culvert  n=0.013  L=40.0'  S=0.0125 '/'   Outflow=9.30 cfs  0.792 af

Peak Elev=901.60'   Inflow=4.05 cfs  0.323 afPond D106: Culvert 106
15.0"  Round Culvert  n=0.013  L=40.0'  S=0.0125 '/'   Outflow=4.05 cfs  0.323 af

Peak Elev=929.84'   Inflow=6.40 cfs  0.591 afPond D107: Culvert 107
18.0"  Round Culvert  n=0.013  L=40.0'  S=0.0125 '/'   Outflow=6.40 cfs  0.591 af

Peak Elev=946.70'   Inflow=5.66 cfs  0.613 afPond D108: Culvert 108
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0167 '/'   Outflow=5.66 cfs  0.613 af

Peak Elev=1,027.91'   Inflow=6.85 cfs  0.725 afPond D110: Culvert 110
18.0"  Round Culvert  n=0.013  L=40.0'  S=0.0125 '/'   Outflow=6.85 cfs  0.725 af

Peak Elev=1,113.44'   Inflow=0.76 cfs  0.066 afPond D113: Culvert 113
12.0"  Round Culvert  n=0.013  L=35.0'  S=0.0143 '/'   Outflow=0.76 cfs  0.066 af

Peak Elev=1,152.70'   Inflow=2.04 cfs  0.156 afPond D114a: Culvert 104a
15.0"  Round Culvert  n=0.013  L=45.0'  S=0.0222 '/'   Outflow=2.04 cfs  0.156 af

Peak Elev=1,160.32'   Inflow=6.42 cfs  0.647 afPond D117: Culvert 117
18.0"  Round Culvert  n=0.013  L=50.0'  S=0.0200 '/'   Outflow=6.42 cfs  0.647 af

Peak Elev=1,171.18'   Inflow=1.56 cfs  0.112 afPond D118: Culvert 118
12.0"  Round Culvert  n=0.013  L=45.0'  S=0.0111 '/'   Outflow=1.56 cfs  0.112 af

Peak Elev=1,175.65'   Inflow=1.50 cfs  0.112 afPond D119: Culvert 119
12.0"  Round Culvert  n=0.013  L=42.0'  S=0.0238 '/'   Outflow=1.50 cfs  0.112 af

Peak Elev=715.58'   Inflow=29.24 cfs  3.346 afPond S102: Culvert 102
42.0" x 29.0", R=21.5"/66.0"  Arch Culvert  n=0.025  L=35.0'  S=0.1000 '/'   Outflow=29.24 cfs  3.346 af

Peak Elev=730.51'   Inflow=15.13 cfs  1.550 afPond S103: Culvert 103
35.0" x 24.0", R=17.9"/55.1"  Arch Culvert  n=0.025  L=35.0'  S=0.0857 '/'   Outflow=15.13 cfs  1.550 af

Peak Elev=787.42'   Inflow=13.85 cfs  1.517 afPond S104: Culvert 104
35.0" x 24.0", R=17.9"/55.1"  Arch Culvert  n=0.025  L=55.0'  S=0.0182 '/'   Outflow=13.85 cfs  1.517 af

Peak Elev=988.10'   Inflow=33.13 cfs  2.955 afPond S109: Culvert 109
42.0" x 29.0", R=21.5"/66.0"  Arch Culvert  n=0.025  L=40.0'  S=0.0125 '/'   Outflow=33.13 cfs  2.955 af

Peak Elev=1,054.78'   Inflow=3.57 cfs  0.390 afPond S111: Culvert 111
28.0" x 20.0", R=14.4"/42.3"  Arch Culvert  n=0.025  L=45.0'  S=0.0111 '/'   Outflow=3.57 cfs  0.390 af

Peak Elev=1,055.87'   Inflow=44.65 cfs  5.298 afPond S112: Culvert 112
108.0" x 24.0"  Box Culvert  n=0.025  L=35.0'  S=0.0143 '/'   Outflow=44.65 cfs  5.298 af

Peak Elev=1,115.87'   Inflow=48.60 cfs  6.379 afPond S114: Culvert 114
108.0" x 24.0"  Box Culvert  n=0.025  L=30.0'  S=0.0100 '/'   Outflow=48.60 cfs  6.379 af
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Peak Elev=1,163.89'   Inflow=20.78 cfs  2.476 afPond S115: Culvert 115
35.0" x 24.0", R=17.9"/55.1"  Arch Culvert  n=0.025  L=35.0'  S=0.0286 '/'   Outflow=20.78 cfs  2.476 af

Peak Elev=1,160.60'   Inflow=122.48 cfs  12.336 afPond S116: Culvert 116
77.0" x 52.0", R=39.4"/121.3"  Arch Culvert  n=0.025  L=50.0'  S=0.0100 '/'   Outflow=122.48 cfs  12.336 af

Peak Elev=1,341.47'   Inflow=7.73 cfs  0.811 afPond S602: Culvert 602
21.0" x 15.0", R=10.8"/33.1"  Arch Culvert  n=0.025  L=49.0'  S=0.2041 '/'   Outflow=7.73 cfs  0.811 af

Peak Elev=1,343.74'   Inflow=2.46 cfs  0.194 afPond S603: Culvert 603
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.013  L=42.0'  S=0.0714 '/'   Outflow=2.46 cfs  0.194 af

Peak Elev=1,344.30'   Inflow=74.05 cfs  6.814 afPond S604: Culvert 604
49.0" x 33.0", R=25.1"/77.3"  Arch Culvert  n=0.013  L=32.0'  S=0.0625 '/'   Outflow=74.05 cfs  6.814 af

Peak Elev=1,367.17'   Inflow=10.21 cfs  1.138 afPond S605: Culvert 605
35.0" x 24.0", R=17.9"/55.1"  Arch Culvert  n=0.013  L=60.0'  S=0.2333 '/'   Outflow=10.21 cfs  1.138 af

Total Runoff Area = 372.870 ac   Runoff Volume = 41.585 af   Average Runoff Depth = 1.34"
100.00% Pervious = 372.870 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 100: To Culvert 100

Runoff = 0.34 cfs @ 12.12 hrs,  Volume= 0.027 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 0.240 67 Based on CN for P101

0.240 100.00% Pervious Area

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

9.1 64 0.3670 0.12 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

8.4 36 0.1390 0.07 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

0.1 22 0.5000 3.54 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.1 27 0.1110 4.13 6.19 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

17.7 149 Total

Subcatchment 100: To Culvert 100

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=0.240 ac

Runoff Volume=0.027 af

Runoff Depth=1.34"

Flow Length=149'

Tc=17.7 min

CN=67

0.34 cfs
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Summary for Subcatchment 100a: To Drainage Swale 100a

Runoff = 0.59 cfs @ 11.92 hrs,  Volume= 0.026 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 0.230 67 Based on CN for P101

0.230 100.00% Pervious Area

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

0.8 100 0.0700 2.05 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.60"

0.1 27 0.1110 5.36 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.5 239 0.0880 7.38 22.15 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=1.00'  Z= 2.0 '/'  Top.W=5.00'  n= 0.040

1.4 366 Total

Subcatchment 100a: To Drainage Swale 100a

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=0.230 ac

Runoff Volume=0.026 af

Runoff Depth=1.34"

Flow Length=366'

Tc=1.4 min

CN=67

0.59 cfs
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Summary for Subcatchment 101: To Culvert 101

Runoff = 10.54 cfs @ 12.27 hrs,  Volume= 1.149 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 10.300 67 Based on CN for P101

10.300 100.00% Pervious Area

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

18.5 100 0.1500 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

9.3 1,400 0.2500 2.50 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.7 190 0.1200 4.77 14.31 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'  n= 0.060

28.5 1,690 Total

Subcatchment 101: To Culvert 101
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=10.300 ac

Runoff Volume=1.149 af

Runoff Depth=1.34"

Flow Length=1,690'

Tc=28.5 min

CN=67

10.54 cfs
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Summary for Subcatchment 102: To Culvert 102

Runoff = 29.24 cfs @ 12.29 hrs,  Volume= 3.346 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 30.000 67 Based on CN for P101

30.000 100.00% Pervious Area

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

15.1 100 0.2500 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

11.3 1,695 0.2500 2.50 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

4.1 1,170 0.1200 4.77 14.31 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'  n= 0.060

30.5 2,965 Total

Subcatchment 102: To Culvert 102
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=30.000 ac

Runoff Volume=3.346 af

Runoff Depth=1.34"

Flow Length=2,965'

Tc=30.5 min

CN=67

29.24 cfs
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Summary for Subcatchment 103: To Culvert 103

Runoff = 15.13 cfs @ 12.23 hrs,  Volume= 1.550 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 13.900 67 Based on CN for P101

13.900 100.00% Pervious Area

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

15.1 100 0.2500 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

8.5 1,500 0.3500 2.96 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

2.4 630 0.1200 4.29 6.44 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

26.0 2,230 Total

Subcatchment 103: To Culvert 103
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=13.900 ac

Runoff Volume=1.550 af

Runoff Depth=1.34"

Flow Length=2,230'

Tc=26.0 min

CN=67

15.13 cfs
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Summary for Subcatchment 104: To Culvert 104

Runoff = 13.85 cfs @ 12.27 hrs,  Volume= 1.517 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 13.600 67 Based on CN for P101

13.600 100.00% Pervious Area

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

18.5 100 0.1500 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

8.7 1,380 0.2800 2.65 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.5 360 0.1000 3.92 5.88 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

28.7 1,840 Total

Subcatchment 104: To Culvert 104
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=13.600 ac

Runoff Volume=1.517 af

Runoff Depth=1.34"

Flow Length=1,840'

Tc=28.7 min

CN=67

13.85 cfs
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Summary for Subcatchment 105: To Culvert 105

Runoff = 9.30 cfs @ 12.15 hrs,  Volume= 0.792 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 7.100 67 Based on CN for P101

7.100 100.00% Pervious Area

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

11.4 100 0.5000 0.15 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

7.0 1,000 0.2300 2.40 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.5 500 0.1000 5.70 21.38 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=1.00'  Z= 1.5 & 2.0 '/'  Top.W=5.50'  n= 0.060

19.9 1,600 Total

Subcatchment 105: To Culvert 105
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=7.100 ac

Runoff Volume=0.792 af

Runoff Depth=1.34"

Flow Length=1,600'

Tc=19.9 min

CN=67

9.30 cfs
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Summary for Subcatchment 106: To Culvert 106

Runoff = 4.05 cfs @ 12.13 hrs,  Volume= 0.323 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 2.900 67 Based on CN for P101

2.900 100.00% Pervious Area

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

14.6 100 0.2700 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.8 490 0.3500 2.96 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 174 0.1000 5.70 21.38 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=1.00'  Z= 1.5 & 2.0 '/'  Top.W=5.50'  n= 0.060

17.9 764 Total

Subcatchment 106: To Culvert 106

Runoff
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=2.900 ac

Runoff Volume=0.323 af

Runoff Depth=1.34"

Flow Length=764'

Tc=17.9 min

CN=67

4.05 cfs
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Summary for Subcatchment 107: To Culvert 107

Runoff = 6.40 cfs @ 12.19 hrs,  Volume= 0.591 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 5.300 67 Based on CN for P101

5.300 100.00% Pervious Area

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

12.9 100 0.3700 0.13 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

9.5 1,100 0.1500 1.94 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

22.4 1,200 Total

Subcatchment 107: To Culvert 107
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=5.300 ac

Runoff Volume=0.591 af

Runoff Depth=1.34"

Flow Length=1,200'

Tc=22.4 min

CN=67

6.40 cfs
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Summary for Subcatchment 108: To Culvert 108

Runoff = 5.66 cfs @ 12.26 hrs,  Volume= 0.613 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 5.500 67 Based on CN for P101

5.500 100.00% Pervious Area

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

21.0 100 0.1100 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

4.6 455 0.1100 1.66 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.6 300 0.4000 3.16 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.1 325 0.0800 5.10 19.12 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00'  D=1.00'  Z= 1.5 & 2.0 '/'  Top.W=5.50'  n= 0.060

28.3 1,180 Total

Subcatchment 108: To Culvert 108
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=5.500 ac

Runoff Volume=0.613 af

Runoff Depth=1.34"

Flow Length=1,180'

Tc=28.3 min

CN=67

5.66 cfs
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Summary for Subcatchment 109: To Culvert 109

Runoff = 33.13 cfs @ 12.17 hrs,  Volume= 2.955 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 26.500 67 Based on CN for P101

26.500 100.00% Pervious Area

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

15.1 100 0.2500 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

4.6 710 0.2700 2.60 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.9 75 0.0800 1.41 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.8 375 0.2000 8.04 32.15 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.060

21.4 1,260 Total

Subcatchment 109: To Culvert 109
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=26.500 ac

Runoff Volume=2.955 af

Runoff Depth=1.34"

Flow Length=1,260'

Tc=21.4 min

CN=67

33.13 cfs
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Summary for Subcatchment 110: To Culvert 110

Runoff = 6.85 cfs @ 12.25 hrs,  Volume= 0.725 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 6.500 67 Based on CN for P101

6.500 100.00% Pervious Area

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

21.8 100 0.1000 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

5.0 545 0.1300 1.80 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 140 0.0650 4.60 17.23 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00'  D=1.00'  Z= 1.5 & 2.0 '/'  Top.W=5.50'  n= 0.060

27.3 785 Total

Subcatchment 110: To Culvert 110
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=6.500 ac

Runoff Volume=0.725 af

Runoff Depth=1.34"

Flow Length=785'

Tc=27.3 min

CN=67

6.85 cfs
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Summary for Subcatchment 111: To Culvert 111

Runoff = 3.57 cfs @ 12.27 hrs,  Volume= 0.390 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 3.500 67 Based on CN for P101

3.500 100.00% Pervious Area

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

23.8 100 0.0800 0.07 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.3 190 0.2400 2.45 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

3.0 255 0.0800 1.41 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 170 0.0600 5.28 21.13 Trap/Vee/Rect Channel Flow, Drainage Channel
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.050

28.6 715 Total

Subcatchment 111: To Culvert 111
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=3.500 ac

Runoff Volume=0.390 af

Runoff Depth=1.34"

Flow Length=715'

Tc=28.6 min

CN=67

3.57 cfs
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Summary for Subcatchment 112: To Culvert 112

Runoff = 44.65 cfs @ 12.32 hrs,  Volume= 5.298 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 47.500 67 Based on CN for P101

47.500 100.00% Pervious Area

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

23.8 100 0.0800 0.07 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.3 190 0.2400 2.45 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

3.0 255 0.0800 1.41 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

3.9 360 0.0050 1.52 6.10 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'  n= 0.050

32.0 905 Total

Subcatchment 112: To Culvert 112
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=47.500 ac

Runoff Volume=5.298 af

Runoff Depth=1.34"

Flow Length=905'

Tc=32.0 min

CN=67

44.65 cfs
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Summary for Subcatchment 113: To Culvert 113

Runoff = 0.76 cfs @ 12.16 hrs,  Volume= 0.066 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 0.590 67 Based on CN for P101

0.590 100.00% Pervious Area

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

19.0 100 0.1400 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.1 169 0.2720 2.61 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 41 0.0730 1.35 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

20.6 310 Total

Subcatchment 113: To Culvert 113
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=0.590 ac

Runoff Volume=0.066 af

Runoff Depth=1.34"

Flow Length=310'

Tc=20.6 min

CN=67

0.76 cfs
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Summary for Subcatchment 114: To Culvert 114

Runoff = 48.60 cfs @ 12.38 hrs,  Volume= 6.379 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 57.200 67 Based on CN for P101

57.200 100.00% Pervious Area

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

22.0 100 0.0980 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

7.3 1,190 0.2940 2.71 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

2.0 615 0.1190 5.13 7.70 Trap/Vee/Rect Channel Flow, Drainage Channel/Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.050

5.0 506 0.1130 1.68 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 211 0.0550 6.63 59.64 Trap/Vee/Rect Channel Flow, Stream
Bot.W=3.00'  D=1.50'  Z= 2.0 '/'  Top.W=9.00'  n= 0.050

36.8 2,622 Total

Subcatchment 114: To Culvert 114
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=57.200 ac

Runoff Volume=6.379 af

Runoff Depth=1.34"

Flow Length=2,622'

Tc=36.8 min

CN=67

48.60 cfs
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Summary for Subcatchment 114a: To Culvert 114a

Runoff = 2.04 cfs @ 12.12 hrs,  Volume= 0.156 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 1.400 67 Based on CN for P101

1.400 100.00% Pervious Area

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

13.1 100 0.3600 0.13 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.9 464 0.2930 2.71 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.9 78 0.0770 1.39 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

16.9 642 Total

Subcatchment 114a: To Culvert 114a

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=1.400 ac

Runoff Volume=0.156 af

Runoff Depth=1.34"

Flow Length=642'

Tc=16.9 min

CN=67

2.04 cfs
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Summary for Subcatchment 115: To Culvert 115

Runoff = 20.78 cfs @ 12.32 hrs,  Volume= 2.476 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 22.200 67 Based on CN for P101

22.200 100.00% Pervious Area

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

18.2 100 0.1560 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.4 71 0.0280 0.84 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.9 291 0.2500 2.50 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.6 426 0.1900 11.73 87.95 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=1.50'  Z= 2.0 '/'  Top.W=8.00'  n= 0.050

1.0 122 0.1560 1.97 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.9 85 0.0230 0.76 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.8 129 0.2790 2.64 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

2.0 198 0.1110 1.67 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

3.7 547 0.2410 2.45 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.7 448 0.1700 11.09 83.19 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=1.50'  Z= 2.0 '/'  Top.W=8.00'  n= 0.050

32.2 2,417 Total
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Subcatchment 115: To Culvert 115
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=22.200 ac

Runoff Volume=2.476 af

Runoff Depth=1.34"

Flow Length=2,417'

Tc=32.2 min

CN=67

20.78 cfs
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Summary for Subcatchment 116: To Culvert 116

Runoff = 32.93 cfs @ 12.23 hrs,  Volume= 3.379 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 30.300 67 Based on CN for P101

30.300 100.00% Pervious Area

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

6.9 19 0.0630 0.05 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

12.3 81 0.2720 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

5.4 819 0.2560 2.53 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.5 850 0.1240 9.73 80.24 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.50'  D=1.50'  Z= 2.0 '/'  Top.W=8.50'  n= 0.050

26.1 1,769 Total

Subcatchment 116: To Culvert 116
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=30.300 ac

Runoff Volume=3.379 af

Runoff Depth=1.34"

Flow Length=1,769'

Tc=26.1 min

CN=67

32.93 cfs
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Summary for Subcatchment 117: To Culvert 117

Runoff = 6.42 cfs @ 12.22 hrs,  Volume= 0.647 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 5.800 67 Based on CN for P101

5.800 100.00% Pervious Area

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

20.3 100 0.1200 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.5 350 0.2200 2.35 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.2 80 0.1200 7.49 28.10 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00'  D=1.00'  Z= 2.0 & 1.5 '/'  Top.W=5.50'  n= 0.050

0.9 150 0.3300 2.87 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.6 300 0.0200 3.06 11.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00'  D=1.00'  Z= 1.5 & 2.0 '/'  Top.W=5.50'  n= 0.050

25.5 980 Total

Subcatchment 117: To Culvert 117
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=5.800 ac

Runoff Volume=0.647 af

Runoff Depth=1.34"

Flow Length=980'

Tc=25.5 min

CN=67

6.42 cfs
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Summary for Subcatchment 118: To Culvert 118

Runoff = 1.56 cfs @ 12.09 hrs,  Volume= 0.112 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 1.000 67 Based on CN for P101

1.000 100.00% Pervious Area

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

14.2 100 0.2900 0.12 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

0.7 85 0.1800 2.12 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

14.9 185 Total

Subcatchment 118: To Culvert 118
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=1.000 ac

Runoff Volume=0.112 af

Runoff Depth=1.34"

Flow Length=185'

Tc=14.9 min

CN=67

1.56 cfs
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Summary for Subcatchment 119: To Culvert 119

Runoff = 1.50 cfs @ 12.11 hrs,  Volume= 0.112 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 1.000 67 Based on CN for P101

1.000 100.00% Pervious Area

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

14.6 100 0.2700 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.5 170 0.1400 1.87 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

16.1 270 Total

Subcatchment 119: To Culvert 119
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=1.000 ac

Runoff Volume=0.112 af

Runoff Depth=1.34"

Flow Length=270'

Tc=16.1 min

CN=67

1.50 cfs
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Summary for Subcatchment 602: To Culvert 602

Runoff = 7.73 cfs @ 12.25 hrs,  Volume= 0.811 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 7.270 67 Based on CN for P101

7.270 100.00% Pervious Area

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

16.2 100 0.2100 0.10 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

4.5 600 0.2000 2.24 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

3.0 204 0.0500 1.12 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.7 122 0.3400 2.92 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.9 81 0.0900 1.50 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.2 191 0.3000 2.74 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.4 128 0.1700 5.68 17.03 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'  n= 0.060

26.9 1,426 Total
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Subcatchment 602: To Culvert 602

Runoff
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=7.270 ac

Runoff Volume=0.811 af

Runoff Depth=1.34"

Flow Length=1,426'

Tc=26.9 min

CN=67

7.73 cfs
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Summary for Subcatchment 603: To Culvert 603

Runoff = 2.46 cfs @ 12.12 hrs,  Volume= 0.194 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 1.740 67 Based on CN for P101

1.740 100.00% Pervious Area

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

14.2 100 0.2900 0.12 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

3.1 566 0.3800 3.08 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.4 64 0.0500 2.77 4.16 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

17.7 730 Total

Subcatchment 603: To Culvert 603
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=1.740 ac

Runoff Volume=0.194 af

Runoff Depth=1.34"

Flow Length=730'

Tc=17.7 min

CN=67

2.46 cfs
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Summary for Subcatchment 604: To Culvert 604

Runoff = 74.05 cfs @ 12.18 hrs,  Volume= 6.814 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 61.100 67 Based on CN for P101

61.100 100.00% Pervious Area

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

12.8 100 0.3800 0.13 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

7.6 1,444 0.4000 3.16 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.9 597 0.1800 5.26 7.89 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

22.3 2,141 Total

Subcatchment 604: To Culvert 604
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=61.100 ac

Runoff Volume=6.814 af

Runoff Depth=1.34"

Flow Length=2,141'

Tc=22.3 min

CN=67

74.05 cfs
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Summary for Subcatchment 605: To Culvert 605

Runoff = 10.21 cfs @ 12.28 hrs,  Volume= 1.138 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 10.200 67 Based on CN for P101

10.200 100.00% Pervious Area

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

20.3 100 0.1200 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

3.4 256 0.0625 1.25 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

5.3 784 0.2400 2.45 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.3 130 0.2700 6.44 9.66 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

29.3 1,270 Total

Subcatchment 605: To Culvert 605
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=10.200 ac

Runoff Volume=1.138 af

Runoff Depth=1.34"

Flow Length=1,270'

Tc=29.3 min

CN=67

10.21 cfs
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Summary for Reach DS100a: Drainage Swale 100a

Inflow Area = 0.230 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 0.59 cfs @ 11.92 hrs,  Volume= 0.026 af
Outflow = 0.54 cfs @ 11.96 hrs,  Volume= 0.026 af,  Atten= 9%,  Lag= 2.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.73 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 0.80 fps,  Avg. Travel Time= 5.0 min

Peak Storage= 51 cf @ 11.94 hrs,  Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 22.13 cfs

1.00'  x  1.00'  deep channel,  n= 0.040
Side Slope Z-value= 2.0 '/'   Top Width= 5.00'
Length= 239.0'   Slope= 0.0879 '/'
Inlet Invert= 680.00',  Outlet Invert= 659.00'

Reach DS100a: Drainage Swale 100a
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Inflow Area=0.230 ac

Avg. Depth=0.16'

Max Vel=2.73 fps

n=0.040

L=239.0'

S=0.0879 '/'

Capacity=22.13 cfs

0.59 cfs

0.54 cfs
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Summary for Reach R602: Stream

Inflow Area = 7.270 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 7.73 cfs @ 12.25 hrs,  Volume= 0.811 af
Outflow = 7.59 cfs @ 12.33 hrs,  Volume= 0.811 af,  Atten= 2%,  Lag= 5.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.41 fps,  Min. Travel Time= 2.8 min
Avg. Velocity = 2.31 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 1,298 cf @ 12.28 hrs,  Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 113.22 cfs

2.50'  x  1.50'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 2.0 '/'   Top Width= 8.50'
Length= 1,095.0'   Slope= 0.1580 '/'
Inlet Invert= 1,329.50',  Outlet Invert= 1,156.50'

Reach R602: Stream
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Inflow Area=7.270 ac

Avg. Depth=0.37'

Max Vel=6.41 fps

n=0.040

L=1,095.0'

S=0.1580 '/'

Capacity=113.22 cfs

7.73 cfs

7.59 cfs
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Summary for Reach R603: Stream

Inflow Area = 1.740 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 2.46 cfs @ 12.12 hrs,  Volume= 0.194 af
Outflow = 2.21 cfs @ 12.27 hrs,  Volume= 0.194 af,  Atten= 10%,  Lag= 8.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.23 fps,  Min. Travel Time= 4.8 min
Avg. Velocity = 1.41 fps,  Avg. Travel Time= 14.4 min

Peak Storage= 645 cf @ 12.19 hrs,  Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 110.41 cfs

2.50'  x  1.50'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 2.0 '/'   Top Width= 8.50'
Length= 1,218.0'   Slope= 0.1502 '/'
Inlet Invert= 1,339.50',  Outlet Invert= 1,156.50'

Reach R603: Stream
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Summary for Reach R604: Stream

Inflow Area = 61.100 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 74.05 cfs @ 12.18 hrs,  Volume= 6.814 af
Outflow = 72.46 cfs @ 12.24 hrs,  Volume= 6.814 af,  Atten= 2%,  Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 11.60 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 4.23 fps,  Avg. Travel Time= 5.2 min

Peak Storage= 8,329 cf @ 12.21 hrs,  Average Depth at Peak Storage= 1.26'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 105.20 cfs

2.50'  x  1.50'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 2.0 '/'   Top Width= 8.50'
Length= 1,316.0'   Slope= 0.1364 '/'
Inlet Invert= 1,336.00',  Outlet Invert= 1,156.50'

Reach R604: Stream
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Summary for Reach R605: Stream

Inflow Area = 10.200 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 10.21 cfs @ 12.28 hrs,  Volume= 1.138 af
Outflow = 10.05 cfs @ 12.37 hrs,  Volume= 1.138 af,  Atten= 2%,  Lag= 5.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.87 fps,  Min. Travel Time= 3.1 min
Avg. Velocity = 2.50 fps,  Avg. Travel Time= 8.6 min

Peak Storage= 1,882 cf @ 12.32 hrs,  Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 110.59 cfs

2.50'  x  1.50'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 2.0 '/'   Top Width= 8.50'
Length= 1,287.0'   Slope= 0.1507 '/'
Inlet Invert= 1,350.50',  Outlet Invert= 1,156.50'

Reach R605: Stream
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Summary for Pond D100: Culvert 100

Inflow Area = 0.240 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 0.34 cfs @ 12.12 hrs,  Volume= 0.027 af
Outflow = 0.34 cfs @ 12.12 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.34 cfs @ 12.12 hrs,  Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 659.32' @ 12.12 hrs
Flood Elev= 661.00'

Device Routing     Invert Outlet Devices

#1 Primary 659.00' 12.0"  Round Culvert   
L= 121.5'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 658.30'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=0.33 cfs @ 12.12 hrs  HW=659.32'   (Free Discharge)
1=Culvert  (Barrel Controls 0.33 cfs @ 2.29 fps)

Pond D100: Culvert 100
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Summary for Pond D101: Culvert 101

Inflow Area = 10.300 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 10.54 cfs @ 12.27 hrs,  Volume= 1.149 af
Outflow = 10.54 cfs @ 12.27 hrs,  Volume= 1.149 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.54 cfs @ 12.27 hrs,  Volume= 1.149 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 676.83' @ 12.27 hrs
Flood Elev= 677.00'

Device Routing     Invert Outlet Devices

#1 Primary 674.50' 18.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 674.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=10.46 cfs @ 12.27 hrs  HW=676.81'   (Free Discharge)
1=Culvert  (Barrel Controls 10.46 cfs @ 5.92 fps)

Pond D101: Culvert 101
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Summary for Pond D105: Culvert 105

Inflow Area = 7.100 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 9.30 cfs @ 12.15 hrs,  Volume= 0.792 af
Outflow = 9.30 cfs @ 12.15 hrs,  Volume= 0.792 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.30 cfs @ 12.15 hrs,  Volume= 0.792 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 843.45' @ 12.15 hrs
Flood Elev= 844.00'

Device Routing     Invert Outlet Devices

#1 Primary 841.50' 18.0"  Round Culvert   
L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 841.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=9.26 cfs @ 12.15 hrs  HW=843.43'   (Free Discharge)
1=Culvert  (Inlet Controls 9.26 cfs @ 5.24 fps)

Pond D105: Culvert 105
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Summary for Pond D106: Culvert 106

Inflow Area = 2.900 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 4.05 cfs @ 12.13 hrs,  Volume= 0.323 af
Outflow = 4.05 cfs @ 12.13 hrs,  Volume= 0.323 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.05 cfs @ 12.13 hrs,  Volume= 0.323 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 901.60' @ 12.13 hrs
Flood Elev= 903.00'

Device Routing     Invert Outlet Devices

#1 Primary 900.50' 15.0"  Round Culvert   
L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 900.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=3.99 cfs @ 12.13 hrs  HW=901.59'   (Free Discharge)
1=Culvert  (Barrel Controls 3.99 cfs @ 4.68 fps)

Pond D106: Culvert 106
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Summary for Pond D107: Culvert 107

Inflow Area = 5.300 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 6.40 cfs @ 12.19 hrs,  Volume= 0.591 af
Outflow = 6.40 cfs @ 12.19 hrs,  Volume= 0.591 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.40 cfs @ 12.19 hrs,  Volume= 0.591 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 929.84' @ 12.19 hrs
Flood Elev= 931.00'

Device Routing     Invert Outlet Devices

#1 Primary 928.50' 18.0"  Round Culvert   
L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 928.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=6.35 cfs @ 12.19 hrs  HW=929.84'   (Free Discharge)
1=Culvert  (Barrel Controls 6.35 cfs @ 5.06 fps)

Pond D107: Culvert 107

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=5.300 ac

Peak Elev=929.84'

18.0"

Round Culvert

n=0.013

L=40.0'

S=0.0125 '/'

6.40 cfs

6.40 cfs



Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30Groton-Culverts-100_600
  Printed  12/2/2009Prepared by Vanasse Hangen Brustlin, Inc.

HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Summary for Pond D108: Culvert 108

Inflow Area = 5.500 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 5.66 cfs @ 12.26 hrs,  Volume= 0.613 af
Outflow = 5.66 cfs @ 12.26 hrs,  Volume= 0.613 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.66 cfs @ 12.26 hrs,  Volume= 0.613 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 946.70' @ 12.26 hrs
Flood Elev= 947.00'

Device Routing     Invert Outlet Devices

#1 Primary 945.50' 18.0"  Round Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 945.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=5.62 cfs @ 12.26 hrs  HW=946.69'   (Free Discharge)
1=Culvert  (Barrel Controls 5.62 cfs @ 5.10 fps)

Pond D108: Culvert 108
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Summary for Pond D110: Culvert 110

Inflow Area = 6.500 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 6.85 cfs @ 12.25 hrs,  Volume= 0.725 af
Outflow = 6.85 cfs @ 12.25 hrs,  Volume= 0.725 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.85 cfs @ 12.25 hrs,  Volume= 0.725 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,027.91' @ 12.25 hrs
Flood Elev= 1,028.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,026.50' 18.0"  Round Culvert   
L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,026.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=6.84 cfs @ 12.25 hrs  HW=1,027.91'   (Free Discharge)
1=Culvert  (Barrel Controls 6.84 cfs @ 5.14 fps)

Pond D110: Culvert 110

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=6.500 ac

Peak Elev=1,027.91'

18.0"

Round Culvert

n=0.013

L=40.0'

S=0.0125 '/'

6.85 cfs

6.85 cfs



Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30Groton-Culverts-100_600
  Printed  12/2/2009Prepared by Vanasse Hangen Brustlin, Inc.

HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Summary for Pond D113: Culvert 113

Inflow Area = 0.590 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 0.76 cfs @ 12.16 hrs,  Volume= 0.066 af
Outflow = 0.76 cfs @ 12.16 hrs,  Volume= 0.066 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.16 hrs,  Volume= 0.066 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,113.44' @ 12.16 hrs
Flood Elev= 1,115.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,113.00' 12.0"  Round Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,112.50'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=0.75 cfs @ 12.16 hrs  HW=1,113.44'   (Free Discharge)
1=Culvert  (Inlet Controls 0.75 cfs @ 2.26 fps)

Pond D113: Culvert 113
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Summary for Pond D114a: Culvert 104a

Inflow Area = 1.400 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 2.04 cfs @ 12.12 hrs,  Volume= 0.156 af
Outflow = 2.04 cfs @ 12.12 hrs,  Volume= 0.156 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.04 cfs @ 12.12 hrs,  Volume= 0.156 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,152.70' @ 12.12 hrs
Flood Elev= 1,156.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,152.00' 15.0"  Round Culvert   
L= 45.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,151.00'   S= 0.0222 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=2.00 cfs @ 12.12 hrs  HW=1,152.70'   (Free Discharge)
1=Culvert  (Inlet Controls 2.00 cfs @ 2.84 fps)

Pond D114a: Culvert 104a
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Summary for Pond D117: Culvert 117

Inflow Area = 5.800 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 6.42 cfs @ 12.22 hrs,  Volume= 0.647 af
Outflow = 6.42 cfs @ 12.22 hrs,  Volume= 0.647 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.42 cfs @ 12.22 hrs,  Volume= 0.647 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,160.32' @ 12.22 hrs
Flood Elev= 1,161.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,159.00' 18.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,158.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=6.35 cfs @ 12.22 hrs  HW=1,160.31'   (Free Discharge)
1=Culvert  (Inlet Controls 6.35 cfs @ 3.89 fps)

Pond D117: Culvert 117
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Summary for Pond D118: Culvert 118

Inflow Area = 1.000 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 1.56 cfs @ 12.09 hrs,  Volume= 0.112 af
Outflow = 1.56 cfs @ 12.09 hrs,  Volume= 0.112 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.56 cfs @ 12.09 hrs,  Volume= 0.112 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,171.18' @ 12.09 hrs
Flood Elev= 1,171.50'

Device Routing     Invert Outlet Devices

#1 Primary 1,170.50' 12.0"  Round Culvert   
L= 45.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,170.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=1.54 cfs @ 12.09 hrs  HW=1,171.18'   (Free Discharge)
1=Culvert  (Barrel Controls 1.54 cfs @ 3.86 fps)

Pond D118: Culvert 118
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Summary for Pond D119: Culvert 119

Inflow Area = 1.000 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 1.50 cfs @ 12.11 hrs,  Volume= 0.112 af
Outflow = 1.50 cfs @ 12.11 hrs,  Volume= 0.112 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.50 cfs @ 12.11 hrs,  Volume= 0.112 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,175.65' @ 12.11 hrs
Flood Elev= 1,178.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,175.00' 12.0"  Round Culvert   
L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,174.00'   S= 0.0238 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=1.48 cfs @ 12.11 hrs  HW=1,175.65'   (Free Discharge)
1=Culvert  (Inlet Controls 1.48 cfs @ 2.74 fps)

Pond D119: Culvert 119
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Summary for Pond S102: Culvert 102

Inflow Area = 30.000 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 29.24 cfs @ 12.29 hrs,  Volume= 3.346 af
Outflow = 29.24 cfs @ 12.29 hrs,  Volume= 3.346 af,  Atten= 0%,  Lag= 0.0 min
Primary = 29.24 cfs @ 12.29 hrs,  Volume= 3.346 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 715.58' @ 12.29 hrs
Flood Elev= 717.00'

Device Routing     Invert Outlet Devices

#1 Primary 713.50' 42.0" W x 29.0" H, R=21.5"/66.0"  Arch Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 710.00'   S= 0.1000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=29.15 cfs @ 12.29 hrs  HW=715.58'   (Free Discharge)
1=Culvert  (Inlet Controls 29.15 cfs @ 4.67 fps)

Pond S102: Culvert 102
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Summary for Pond S103: Culvert 103

Inflow Area = 13.900 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 15.13 cfs @ 12.23 hrs,  Volume= 1.550 af
Outflow = 15.13 cfs @ 12.23 hrs,  Volume= 1.550 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.13 cfs @ 12.23 hrs,  Volume= 1.550 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 730.51' @ 12.23 hrs
Flood Elev= 732.00'

Device Routing     Invert Outlet Devices

#1 Primary 729.00' 35.0" W x 24.0" H, R=17.9"/55.1"  Arch Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 726.00'   S= 0.0857 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=15.02 cfs @ 12.23 hrs  HW=730.50'   (Free Discharge)
1=Culvert  (Inlet Controls 15.02 cfs @ 3.89 fps)

Pond S103: Culvert 103
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Summary for Pond S104: Culvert 104

Inflow Area = 13.600 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 13.85 cfs @ 12.27 hrs,  Volume= 1.517 af
Outflow = 13.85 cfs @ 12.27 hrs,  Volume= 1.517 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.85 cfs @ 12.27 hrs,  Volume= 1.517 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 787.42' @ 12.27 hrs
Flood Elev= 792.00'

Device Routing     Invert Outlet Devices

#1 Primary 786.00' 35.0" W x 24.0" H, R=17.9"/55.1"  Arch Culvert   
L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 785.00'   S= 0.0182 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=13.74 cfs @ 12.27 hrs  HW=787.42'   (Free Discharge)
1=Culvert  (Inlet Controls 13.74 cfs @ 3.75 fps)

Pond S104: Culvert 104
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Summary for Pond S109: Culvert 109

Inflow Area = 26.500 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 33.13 cfs @ 12.17 hrs,  Volume= 2.955 af
Outflow = 33.13 cfs @ 12.17 hrs,  Volume= 2.955 af,  Atten= 0%,  Lag= 0.0 min
Primary = 33.13 cfs @ 12.17 hrs,  Volume= 2.955 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 988.10' @ 12.17 hrs
Flood Elev= 989.50'

Device Routing     Invert Outlet Devices

#1 Primary 985.50' 42.0" W x 29.0" H, R=21.5"/66.0"  Arch Culvert   
L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 985.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=32.64 cfs @ 12.17 hrs  HW=988.06'   (Free Discharge)
1=Culvert  (Barrel Controls 32.64 cfs @ 5.55 fps)

Pond S109: Culvert 109

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=26.500 ac

Peak Elev=988.10'

42.0" x 29.0"

R=21.5"/66.0"

Arch Culvert

n=0.025

L=40.0'

S=0.0125 '/'

33.13 cfs

33.13 cfs



Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30Groton-Culverts-100_600
  Printed  12/2/2009Prepared by Vanasse Hangen Brustlin, Inc.

HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Summary for Pond S111: Culvert 111

Inflow Area = 3.500 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 3.57 cfs @ 12.27 hrs,  Volume= 0.390 af
Outflow = 3.57 cfs @ 12.27 hrs,  Volume= 0.390 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.57 cfs @ 12.27 hrs,  Volume= 0.390 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,054.78' @ 12.27 hrs
Flood Elev= 1,058.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,054.00' 28.0" W x 20.0" H, R=14.4"/42.3"  Arch Culvert   
L= 45.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,053.50'   S= 0.0111 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=3.54 cfs @ 12.27 hrs  HW=1,054.77'   (Free Discharge)
1=Culvert  (Barrel Controls 3.54 cfs @ 3.18 fps)

Pond S111: Culvert 111
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Summary for Pond S112: Culvert 112

Inflow Area = 47.500 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 44.65 cfs @ 12.32 hrs,  Volume= 5.298 af
Outflow = 44.65 cfs @ 12.32 hrs,  Volume= 5.298 af,  Atten= 0%,  Lag= 0.0 min
Primary = 44.65 cfs @ 12.32 hrs,  Volume= 5.298 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,055.87' @ 12.32 hrs
Flood Elev= 1,059.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,054.50' 108.0" W x 24.0" H  Box Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,054.00'   S= 0.0143 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=44.41 cfs @ 12.32 hrs  HW=1,055.86'   (Free Discharge)
1=Culvert  (Barrel Controls 44.41 cfs @ 4.83 fps)

Pond S112: Culvert 112
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Summary for Pond S114: Culvert 114

Inflow Area = 57.200 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 48.60 cfs @ 12.38 hrs,  Volume= 6.379 af
Outflow = 48.60 cfs @ 12.38 hrs,  Volume= 6.379 af,  Atten= 0%,  Lag= 0.0 min
Primary = 48.60 cfs @ 12.38 hrs,  Volume= 6.379 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,115.87' @ 12.38 hrs
Flood Elev= 1,117.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,114.30' 108.0" W x 24.0" H  Box Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,114.00'   S= 0.0100 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=48.40 cfs @ 12.38 hrs  HW=1,115.86'   (Free Discharge)
1=Culvert  (Barrel Controls 48.40 cfs @ 4.59 fps)

Pond S114: Culvert 114
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Summary for Pond S115: Culvert 115

Inflow Area = 22.200 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 20.78 cfs @ 12.32 hrs,  Volume= 2.476 af
Outflow = 20.78 cfs @ 12.32 hrs,  Volume= 2.476 af,  Atten= 0%,  Lag= 0.0 min
Primary = 20.78 cfs @ 12.32 hrs,  Volume= 2.476 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,163.89' @ 12.32 hrs
Flood Elev= 1,165.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,162.00' 35.0" W x 24.0" H, R=17.9"/55.1"  Arch Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,161.00'   S= 0.0286 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=20.66 cfs @ 12.32 hrs  HW=1,163.88'   (Free Discharge)
1=Culvert  (Inlet Controls 20.66 cfs @ 4.55 fps)

Pond S115: Culvert 115
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Summary for Pond S116: Culvert 116

Inflow Area = 110.610 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 122.48 cfs @ 12.26 hrs,  Volume= 12.336 af
Outflow = 122.48 cfs @ 12.26 hrs,  Volume= 12.336 af,  Atten= 0%,  Lag= 0.0 min
Primary = 122.48 cfs @ 12.26 hrs,  Volume= 12.336 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,160.60' @ 12.26 hrs
Flood Elev= 1,162.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,156.50' 77.0" W x 52.0" H, R=39.4"/121.3"  Arch Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,156.00'   S= 0.0100 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=121.96 cfs @ 12.26 hrs  HW=1,160.59'   (Free Discharge)
1=Culvert  (Barrel Controls 121.96 cfs @ 6.98 fps)

Pond S116: Culvert 116
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Summary for Pond S602: Culvert 602

Inflow Area = 7.270 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 7.73 cfs @ 12.25 hrs,  Volume= 0.811 af
Outflow = 7.73 cfs @ 12.25 hrs,  Volume= 0.811 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.73 cfs @ 12.25 hrs,  Volume= 0.811 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,341.47' @ 12.25 hrs
Flood Elev= 1,343.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,340.00' 21.0" W x 15.0" H, R=10.8"/33.1"  Arch Culvert   
L= 49.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,330.00'   S= 0.2041 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=7.72 cfs @ 12.25 hrs  HW=1,341.46'   (Free Discharge)
1=Culvert  (Inlet Controls 7.72 cfs @ 4.42 fps)

Pond S602: Culvert 602
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Summary for Pond S603: Culvert 603

Inflow Area = 1.740 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 2.46 cfs @ 12.12 hrs,  Volume= 0.194 af
Outflow = 2.46 cfs @ 12.12 hrs,  Volume= 0.194 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.46 cfs @ 12.12 hrs,  Volume= 0.194 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,343.74' @ 12.12 hrs
Flood Elev= 1,349.50'

Device Routing     Invert Outlet Devices

#1 Primary 1,343.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,340.00'   S= 0.0714 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=2.41 cfs @ 12.12 hrs  HW=1,343.73'   (Free Discharge)
1=Culvert  (Inlet Controls 2.41 cfs @ 2.64 fps)

Pond S603: Culvert 603
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Summary for Pond S604: Culvert 604

Inflow Area = 61.100 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 74.05 cfs @ 12.18 hrs,  Volume= 6.814 af
Outflow = 74.05 cfs @ 12.18 hrs,  Volume= 6.814 af,  Atten= 0%,  Lag= 0.0 min
Primary = 74.05 cfs @ 12.18 hrs,  Volume= 6.814 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,344.30' @ 12.18 hrs
Flood Elev= 1,350.50'

Device Routing     Invert Outlet Devices

#1 Primary 1,340.00' 49.0" W x 33.0" H, R=25.1"/77.3"  Arch Culvert   
L= 32.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,338.00'   S= 0.0625 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=73.34 cfs @ 12.18 hrs  HW=1,344.25'   (Free Discharge)
1=Culvert  (Inlet Controls 73.34 cfs @ 8.24 fps)

Pond S604: Culvert 604
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Summary for Pond S605: Culvert 605

Inflow Area = 10.200 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 10.21 cfs @ 12.28 hrs,  Volume= 1.138 af
Outflow = 10.21 cfs @ 12.28 hrs,  Volume= 1.138 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.21 cfs @ 12.28 hrs,  Volume= 1.138 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,367.17' @ 12.28 hrs
Flood Elev= 1,368.50'

Device Routing     Invert Outlet Devices

#1 Primary 1,366.00' 35.0" W x 24.0" H, R=17.9"/55.1"  Arch Culvert   
L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,352.00'   S= 0.2333 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=10.15 cfs @ 12.28 hrs  HW=1,367.17'   (Free Discharge)
1=Culvert  (Inlet Controls 10.15 cfs @ 3.34 fps)

Pond S605: Culvert 605
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 102: To Culvert 102
   Flow Length=2,965'   Tc=30.5 min   CN=67   Runoff=38.51 cfs  4.176 af

Runoff Area=26.500 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 109: To Culvert 109
   Flow Length=1,260'   Tc=21.4 min   CN=67   Runoff=43.45 cfs  3.688 af

Runoff Area=47.500 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 112: To Culvert 112
   Flow Length=905'   Tc=32.0 min   CN=67   Runoff=58.83 cfs  6.611 af

Runoff Area=57.200 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 114: To Culvert 114
   Flow Length=2,622'   Tc=36.8 min   CN=67   Runoff=64.07 cfs  7.961 af

Runoff Area=22.200 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 115: To Culvert 115
   Flow Length=2,417'   Tc=32.2 min   CN=67   Runoff=27.38 cfs  3.090 af

Runoff Area=30.300 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 116: To Culvert 116
   Flow Length=1,769'   Tc=26.1 min   CN=67   Runoff=43.31 cfs  4.217 af

Runoff Area=61.100 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 604: To Culvert 604
   Flow Length=2,141'   Tc=22.3 min   CN=67   Runoff=97.16 cfs  8.504 af

Avg. Depth=0.43'   Max Vel=6.98 fps   Inflow=10.17 cfs  1.012 afReach R602: Stream
n=0.040   L=1,095.0'   S=0.1580 '/'   Capacity=113.22 cfs   Outflow=10.02 cfs  1.012 af

Avg. Depth=0.22'   Max Vel=4.64 fps   Inflow=3.21 cfs  0.242 afReach R603: Stream
n=0.040   L=1,218.0'   S=0.1502 '/'   Capacity=110.41 cfs   Outflow=2.94 cfs  0.242 af

Avg. Depth=1.44'   Max Vel=12.47 fps   Inflow=97.16 cfs  8.504 afReach R604: Stream
n=0.040   L=1,316.0'   S=0.1364 '/'   Capacity=105.20 cfs   Outflow=95.10 cfs  8.504 af

Avg. Depth=0.51'   Max Vel=7.47 fps   Inflow=13.48 cfs  1.420 afReach R605: Stream
n=0.040   L=1,287.0'   S=0.1507 '/'   Capacity=110.59 cfs   Outflow=13.26 cfs  1.420 af

Peak Elev=716.12'   Inflow=38.51 cfs  4.176 afPond S102: Culvert 102
42.0" x 29.0", R=21.5"/66.0"  Arch Culvert  n=0.025  L=35.0'  S=0.1000 '/'   Outflow=38.51 cfs  4.176 af

Peak Elev=989.14'   Inflow=43.45 cfs  3.688 afPond S109: Culvert 109
42.0" x 29.0", R=21.5"/66.0"  Arch Culvert  n=0.025  L=40.0'  S=0.0125 '/'   Outflow=43.45 cfs  3.688 af

Peak Elev=1,056.17'   Inflow=58.83 cfs  6.611 afPond S112: Culvert 112
108.0" x 24.0"  Box Culvert  n=0.025  L=35.0'  S=0.0143 '/'   Outflow=58.83 cfs  6.611 af

Peak Elev=1,116.20'   Inflow=64.07 cfs  7.961 afPond S114: Culvert 114
108.0" x 24.0"  Box Culvert  n=0.025  L=30.0'  S=0.0100 '/'   Outflow=64.07 cfs  7.961 af

Peak Elev=1,164.48'   Inflow=27.38 cfs  3.090 afPond S115: Culvert 115
35.0" x 24.0", R=17.9"/55.1"  Arch Culvert  n=0.025  L=35.0'  S=0.0286 '/'   Outflow=27.38 cfs  3.090 af
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Peak Elev=1,161.77'   Inflow=161.38 cfs  15.395 afPond S116: Culvert 116
77.0" x 52.0", R=39.4"/121.3"  Arch Culvert  n=0.025  L=50.0'  S=0.0100 '/'   Outflow=161.38 cfs  15.395 af

Peak Elev=1,346.43'   Inflow=97.16 cfs  8.504 afPond S604: Culvert 604
49.0" x 33.0", R=25.1"/77.3"  Arch Culvert  n=0.013  L=32.0'  S=0.0625 '/'   Outflow=97.16 cfs  8.504 af

Total Runoff Area = 274.800 ac   Runoff Volume = 38.248 af   Average Runoff Depth = 1.67"
100.00% Pervious = 274.800 ac     0.00% Impervious = 0.000 ac



201

Area 82+91 (Stone Matt

 3+00)

202

To Culvert 202 (5.8 ac)

203

To Culvert 203 (10.0 ac)

204

To Culvert 204 (3.2 ac)

205

To Culvert 205 (16.6 ac)

206

To Culvert 206 (16.0 ac)

207

To Culvert 207 (3.8 ac)

208

To Culvert 208 (53.0 ac)

209

To Culvert 209 (5.7 ac)

210

To Culvert 210 (0.6 ac)

211

To Culvert 211 (1.0 ac)

212

To Culvert 212 (8.2 ac)

213

To Culvert 213 (14.0 ac)

214

To Culvert 214 (2.4 ac)

215

To Culvert 215 (5.2 ac)

216

To Culvert 216 (2.2 ac)

217

To Culvert 217 (93.3 ac)

219

To Culvert 219 (81.9 ac)

220

To Culvert 220 (16.8 ac)

221

To Culvert 221 (125.6

 ac)

222

To Culvert 222 (36.6 ac)

R203L

Reach 203L

R205

Reach 205

R205L

Reach 205L

R208

Reach 208

R209

Reach 209

R214

Reach 214

R217

Reach 217

R217A

Major Stream

218a
CB

17.3'x3.5' Box-100yr

D202
CB

Arch Pipe - 24"x18"

 model-25yr

D203
CB

Arch Pipe - 57"x38"

 model-50yr

D205
CB

Arch Pipe - 42"x29"

 model-50yr

D206
CB

Arch Pipe - 24"x18"

 model-25yr

D207
CB

Arch Pipe - 24"x18"

 model-25yr

D208
CB

Arch Pipe - 57"x38"

 model-50yr

D209
CB

Arch Pipe - 64"x43"

 model-50yr

D210
CB

Arch Pipe - 24"x18"

 model-25yr

D211
CB

Arch Pipe - 24"x18"

 model-25yr

D212
CB

Arch Pipe - 24"x18"

 model-25yr

D213
CB

Arch Pipe - 57"x38"

 model-50yr

D214
CB

Arch Pipe - 24"x18"

 model-25yr

D215
CB

RCP - 24" model-25yr

D216
CB

Arch Pipe - 24"x18"

 model-25yr

D217
CB

17.3'x3.5' Box-100yr

S201
CB

Culvert 82+91

S204
CB

Arch Pipe - 24"x18"

 model-25yr

S219
CB

Culvert 219 (9'x3' Box)

S220
CB

Culvert 220 (21"x15")

 Intermittent Stream

S221
CB

Culvert 221 (9'x3' Box)

A203L

(new Link)

A205L

500 Link

Drainage Diagram for Groton-Culverts-200
Prepared by Vanasse Hangen Brustlin, Inc.,  Printed 12/2/2009
HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Groton-Culverts-200
  Printed  12/2/2009Prepared by Vanasse Hangen Brustlin, Inc.

HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

505.100 67 Based on CN for P101  (202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 

213, 214, 215, 216, 217, 219, 220, 221, 222)

1.900 67 From Mattress  (209)

7.400 67 Mattress  (213, 215, 217)

6.946 73 Woods, Fair, HSG C  (201)

521.346 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Goup

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

6.946 HSG C 201

0.000 HSG D

514.400 Other 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 

219, 220, 221, 222

521.346 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

1 218a 1,190.00 1,188.00 73.0 0.0274 0.025 208.0 40.0

2 D202 1,848.00 1,846.00 29.0 0.0690 0.025 24.0 18.0

3 D203 1,784.00 1,776.00 41.0 0.1951 0.025 57.0 38.0

4 D205 1,716.00 1,704.00 55.0 0.2182 0.025 42.0 29.0

5 D206 1,710.00 1,702.00 60.0 0.1333 0.025 24.0 18.0

6 D207 1,656.00 1,654.00 33.0 0.0606 0.025 24.0 18.0

7 D208 1,594.00 1,591.00 52.0 0.0577 0.025 57.0 38.0

8 D209 1,510.00 1,503.00 46.0 0.1522 0.025 64.0 43.0

9 D210 1,512.00 1,504.00 55.0 0.1455 0.025 24.0 18.0

10 D211 1,503.00 1,496.00 48.0 0.1458 0.025 24.0 18.0

11 D212 1,452.00 1,442.00 35.0 0.2857 0.025 24.0 18.0

12 D213 1,448.00 1,440.00 38.0 0.2105 0.025 57.0 38.0

13 D214 1,397.00 1,382.00 71.0 0.2113 0.025 24.0 18.0

14 D215 1,308.00 1,298.00 122.0 0.0820 0.025 24.0 0.0

15 D216 1,300.00 1,292.00 52.0 0.1538 0.025 24.0 18.0

16 D217 1,268.00 1,264.00 32.0 0.1250 0.025 204.0 40.0

17 S201 1,972.00 1,964.00 69.0 0.1159 0.025 17.0 13.0

18 S204 1,782.00 1,767.00 69.0 0.2174 0.025 24.0 18.0

19 S219 1,201.00 1,200.50 35.0 0.0143 0.025 108.0 24.0

20 S220 1,201.00 1,200.00 35.0 0.0286 0.025 21.0 15.0

21 S221 1,186.50 1,186.00 35.0 0.0143 0.025 108.0 24.0
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=302,570 sf   0.00% Impervious   Runoff Depth=1.84"Subcatchment 201: Area 82+91 (Stone 
   Flow Length=1,591'   Tc=62.9 min   CN=73   Runoff=6.19 cfs  1.067 af

Runoff Area=5.800 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 202: To Culvert 202 (5.8 ac)
   Flow Length=1,295'   Tc=27.5 min   CN=67   Runoff=6.09 cfs  0.647 af

Runoff Area=10.000 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 203: To Culvert 203 (10.0 ac)
   Flow Length=1,438'   Tc=20.4 min   CN=67   Runoff=12.90 cfs  1.115 af

Runoff Area=3.200 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 204: To Culvert 204 (3.2 ac)
   Flow Length=1,396'   Tc=22.5 min   CN=67   Runoff=3.85 cfs  0.357 af

Runoff Area=16.600 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 205: To Culvert 205 (16.6 ac)
   Flow Length=2,216'   Tc=29.0 min   CN=67   Runoff=16.78 cfs  1.851 af

Runoff Area=16.000 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 206: To Culvert 206 (16.0 ac)
   Flow Length=1,964'   Tc=18.1 min   CN=67   Runoff=22.20 cfs  1.784 af

Runoff Area=3.800 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 207: To Culvert 207 (3.8 ac)
   Flow Length=867'   Tc=19.5 min   CN=67   Runoff=5.04 cfs  0.424 af

Runoff Area=53.000 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 208: To Culvert 208 (53.0 ac)
   Flow Length=2,839'   Tc=33.1 min   CN=67   Runoff=48.62 cfs  5.911 af

Runoff Area=7.600 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 209: To Culvert 209 (5.7 ac)
   Flow Length=1,417'   Tc=20.1 min   CN=67   Runoff=9.89 cfs  0.848 af

Runoff Area=0.600 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 210: To Culvert 210 (0.6 ac)
   Flow Length=318'   Tc=16.3 min   CN=67   Runoff=0.89 cfs  0.067 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 211: To Culvert 211 (1.0 ac)
   Flow Length=462'   Tc=19.7 min   CN=67   Runoff=1.32 cfs  0.112 af

Runoff Area=11.400 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 212: To Culvert 212 (8.2 ac)
   Flow Length=1,805'   Tc=25.9 min   CN=67   Runoff=12.45 cfs  1.271 af

Runoff Area=19.900 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 213: To Culvert 213 (14.0 ac)
   Flow Length=3,233'   Tc=29.7 min   CN=67   Runoff=19.74 cfs  2.219 af

Runoff Area=2.400 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 214: To Culvert 214 (2.4 ac)
   Flow Length=724'   Tc=19.5 min   CN=67   Runoff=3.18 cfs  0.268 af

Runoff Area=5.900 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 215: To Culvert 215 (5.2 ac)
   Flow Length=1,115'   Tc=18.3 min   CN=67   Runoff=8.13 cfs  0.658 af

Runoff Area=2.200 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 216: To Culvert 216 (2.2 ac)
   Flow Length=578'   Tc=20.8 min   CN=67   Runoff=2.80 cfs  0.245 af
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Runoff Area=94.100 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 217: To Culvert 217 (93.3 ac)
   Flow Length=578'   Tc=20.8 min   CN=67   Runoff=119.81 cfs  10.495 af

Runoff Area=81.900 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 219: To Culvert 219 (81.9 ac)
   Flow Length=5,195'   Tc=30.5 min   CN=67   Runoff=79.82 cfs  9.134 af

Runoff Area=16.800 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 220: To Culvert 220 (16.8 ac)
   Flow Length=2,592'   Tc=49.1 min   CN=67   Runoff=11.54 cfs  1.874 af

Runoff Area=125.600 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 221: To Culvert 221 (125.6 
   Flow Length=4,131'   Tc=57.4 min   CN=67   Runoff=77.17 cfs  14.008 af

Runoff Area=36.600 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 222: To Culvert 222 (36.6 ac)
   Flow Length=2,917'   Tc=34.1 min   CN=67   Runoff=32.83 cfs  4.082 af

Avg. Depth=0.42'   Max Vel=7.78 fps   Inflow=26.97 cfs  3.596 afReach R203L: Reach 203L
n=0.040   L=1,354.0'   S=0.2437 '/'   Capacity=178.76 cfs   Outflow=26.75 cfs  3.596 af

Avg. Depth=0.43'   Max Vel=7.48 fps   Inflow=46.22 cfs  5.921 afReach R205: Reach 205
n=0.040   L=1,400.0'   S=0.1786 '/'   Capacity=2,690.71 cfs   Outflow=45.78 cfs  5.921 af

Avg. Depth=0.35'   Max Vel=6.44 fps   Inflow=20.11 cfs  2.285 afReach R205L: Reach 205L
n=0.040   L=2,191.0'   S=0.1926 '/'   Capacity=4,824.43 cfs   Outflow=19.22 cfs  2.285 af

Avg. Depth=0.64'   Max Vel=7.81 fps   Inflow=48.62 cfs  5.911 afReach R208: Reach 208
n=0.040   L=585.0'   S=0.1385 '/'   Capacity=601.39 cfs   Outflow=48.33 cfs  5.911 af

Avg. Depth=0.66'   Max Vel=6.96 fps   Inflow=54.88 cfs  6.937 afReach R209: Reach 209
n=0.040   L=2,098.0'   S=0.1125 '/'   Capacity=10,342.61 cfs   Outflow=52.80 cfs  6.937 af

Avg. Depth=0.10'   Max Vel=2.80 fps   Inflow=3.18 cfs  0.268 afReach R214: Reach 214
n=0.040   L=594.0'   S=0.1246 '/'   Capacity=629.85 cfs   Outflow=3.03 cfs  0.268 af

Avg. Depth=1.11'   Max Vel=7.94 fps   Inflow=190.84 cfs  28.015 afReach R217: Reach 217
n=0.040   L=2,631.0'   S=0.0699 '/'   Capacity=3,336.17 cfs   Outflow=186.67 cfs  28.015 af

Avg. Depth=0.79'   Max Vel=7.26 fps   Inflow=76.43 cfs  9.412 afReach R217A: Major Stream
n=0.040   L=1,775.0'   S=0.0992 '/'   Capacity=9,710.33 cfs   Outflow=73.82 cfs  9.412 af

Peak Elev=1,192.67'   Inflow=214.39 cfs  32.097 afPond 218a: 17.3'x3.5' Box-100yr
208.0" x 40.0"  Box Culvert  n=0.025  L=73.0'  S=0.0274 '/'   Outflow=214.39 cfs  32.097 af

Peak Elev=1,849.07'   Inflow=6.09 cfs  0.647 afPond D202: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=29.0'  S=0.0690 '/'   Outflow=6.09 cfs  0.647 af

Peak Elev=1,785.78'   Inflow=31.17 cfs  4.712 afPond D203: Arch Pipe - 57"x38" model-50yr
57.0" x 38.0", R=28.9"/88.3"  Arch Culvert  n=0.025  L=41.0'  S=0.1951 '/'   Outflow=31.17 cfs  4.712 af

Peak Elev=1,718.33'   Inflow=33.89 cfs  4.137 afPond D205: Arch Pipe - 42"x29" model-50yr
42.0" x 29.0", R=21.5"/66.0"  Arch Culvert  n=0.025  L=55.0'  S=0.2182 '/'   Outflow=33.89 cfs  4.137 af



Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30Groton-Culverts-200
  Printed  12/2/2009Prepared by Vanasse Hangen Brustlin, Inc.

HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Peak Elev=1,714.40'   Inflow=22.20 cfs  1.784 afPond D206: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=60.0'  S=0.1333 '/'   Outflow=22.20 cfs  1.784 af

Peak Elev=1,656.96'   Inflow=5.04 cfs  0.424 afPond D207: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=33.0'  S=0.0606 '/'   Outflow=5.04 cfs  0.424 af

Peak Elev=1,596.37'   Inflow=48.62 cfs  5.911 afPond D208: Arch Pipe - 57"x38" model-50yr
57.0" x 38.0", R=28.9"/88.3"  Arch Culvert  n=0.025  L=52.0'  S=0.0577 '/'   Outflow=48.62 cfs  5.911 af

Peak Elev=1,512.35'   Inflow=53.78 cfs  6.759 afPond D209: Arch Pipe - 64"x43" model-50yr
64.0" x 43.0", R=32.5"/99.3"  Arch Culvert  n=0.025  L=46.0'  S=0.1522 '/'   Outflow=53.78 cfs  6.759 af

Peak Elev=1,512.35'   Inflow=0.89 cfs  0.067 afPond D210: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=55.0'  S=0.1455 '/'   Outflow=0.89 cfs  0.067 af

Peak Elev=1,503.44'   Inflow=1.32 cfs  0.112 afPond D211: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=48.0'  S=0.1458 '/'   Outflow=1.32 cfs  0.112 af

Peak Elev=1,453.91'   Inflow=12.45 cfs  1.271 afPond D212: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=35.0'  S=0.2857 '/'   Outflow=12.45 cfs  1.271 af

Peak Elev=1,450.92'   Inflow=65.06 cfs  8.140 afPond D213: Arch Pipe - 57"x38" model-50yr
57.0" x 38.0", R=28.9"/88.3"  Arch Culvert  n=0.025  L=38.0'  S=0.2105 '/'   Outflow=65.06 cfs  8.140 af

Peak Elev=1,397.73'   Inflow=3.18 cfs  0.268 afPond D214: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=71.0'  S=0.2113 '/'   Outflow=3.18 cfs  0.268 af

Peak Elev=1,309.48'   Inflow=10.36 cfs  0.926 afPond D215: RCP - 24" model-25yr
24.0"  Round Culvert  n=0.025  L=122.0'  S=0.0820 '/'   Outflow=10.36 cfs  0.926 af

Peak Elev=1,300.67'   Inflow=2.80 cfs  0.245 afPond D216: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=52.0'  S=0.1538 '/'   Outflow=2.80 cfs  0.245 af

Peak Elev=1,270.43'   Inflow=182.81 cfs  26.844 afPond D217: 17.3'x3.5' Box-100yr
204.0" x 40.0"  Box Culvert  n=0.025  L=32.0'  S=0.1250 '/'   Outflow=182.81 cfs  26.844 af

Peak Elev=1,973.63'   Inflow=6.19 cfs  1.067 afPond S201: Culvert 82+91
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=69.0'  S=0.1159 '/'   Outflow=6.19 cfs  1.067 af

Peak Elev=1,782.81'   Inflow=3.85 cfs  0.357 afPond S204: Arch Pipe - 24"x18" model-25yr
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=69.0'  S=0.2174 '/'   Outflow=3.85 cfs  0.357 af

Peak Elev=1,203.08'   Inflow=79.82 cfs  9.134 afPond S219: Culvert 219 (9'x3' Box)
108.0" x 24.0"  Box Culvert  n=0.025  L=35.0'  S=0.0143 '/'   Outflow=79.82 cfs  9.134 af

Peak Elev=1,203.95'   Inflow=11.54 cfs  1.874 afPond S220: Culvert 220 (21"x15") Intermittent Stream
21.0" x 15.0", R=10.8"/33.1"  Arch Culvert  n=0.025  L=35.0'  S=0.0286 '/'   Outflow=11.54 cfs  1.874 af

Peak Elev=1,188.53'   Inflow=77.17 cfs  14.008 afPond S221: Culvert 221 (9'x3' Box)
108.0" x 24.0"  Box Culvert  n=0.025  L=35.0'  S=0.0143 '/'   Outflow=77.17 cfs  14.008 af
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25-yr Primary Outflow  Imported from  Culverts-500-Southeast~Link A203.hce   Inflow=26.97 cfs  3.596 afLink 
Area= 23.415 ac   Primary=26.97 cfs  3.596 af

25-yr Primary Outflow  Imported from  Culverts-500-Southeast~Link A205.hce   Inflow=20.11 cfs  2.285 afLink 
Area= 14.878 ac   Primary=20.11 cfs  2.285 af

Total Runoff Area = 521.346 ac   Runoff Volume = 58.437 af   Average Runoff Depth = 1.35"
100.00% Pervious = 521.346 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 201: Area 82+91 (Stone Matt 3+00)

Runoff = 6.19 cfs @ 12.71 hrs,  Volume= 1.067 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (sf) CN Description

302,570 73 Woods, Fair, HSG C

302,570 100.00% Pervious Area

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

6.0 30 0.0200 0.08 Sheet Flow, Gravel Road
Grass: Dense   n= 0.240   P2= 2.60"

31.2 70 0.0200 0.04 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.9 468 0.1100 4.11 6.17 Trap/Vee/Rect Channel Flow, Road Side Swale
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

12.3 523 0.0800 0.71 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

0.4 30 0.0200 1.24 12.42 Channel Flow, Stone Mattress @ 3+00
Area= 10.0 sf  Perim= 22.0'  r= 0.45'  n= 0.100

11.1 470 0.0800 0.71 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

62.9 1,591 Total

Subcatchment 201: Area 82+91 (Stone Matt 3+00)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=302,570 sf

Runoff Volume=1.067 af

Runoff Depth=1.84"

Flow Length=1,591'

Tc=62.9 min

CN=73

6.19 cfs
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Summary for Subcatchment 202: To Culvert 202 (5.8 ac)

Runoff = 6.09 cfs @ 12.25 hrs,  Volume= 0.647 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 5.800 67 Based on CN for P101

5.800 100.00% Pervious Area

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

20.6 100 0.1150 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

0.8 83 0.1150 1.70 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

2.3 288 0.0200 2.10 3.16 Trap/Vee/Rect Channel Flow, Wetland
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.050  Mountain streams w/large boulders

0.4 132 0.1000 5.88 8.82 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

3.1 493 0.2800 2.65 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.3 199 0.4400 12.33 18.50 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

27.5 1,295 Total
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Subcatchment 202: To Culvert 202 (5.8 ac)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=5.800 ac

Runoff Volume=0.647 af

Runoff Depth=1.34"

Flow Length=1,295'

Tc=27.5 min

CN=67

6.09 cfs
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Summary for Subcatchment 203: To Culvert 203 (10.0 ac)

Runoff = 12.90 cfs @ 12.16 hrs,  Volume= 1.115 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 10.000 67 Based on CN for P101

10.000 100.00% Pervious Area

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

17.2 100 0.1800 0.10 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.1 137 0.1800 2.12 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

2.1 1,201 0.2600 9.48 14.22 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

20.4 1,438 Total

Subcatchment 203: To Culvert 203 (10.0 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=10.000 ac

Runoff Volume=1.115 af

Runoff Depth=1.34"

Flow Length=1,438'

Tc=20.4 min

CN=67

12.90 cfs
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Summary for Subcatchment 204: To Culvert 204 (3.2 ac)

Runoff = 3.85 cfs @ 12.19 hrs,  Volume= 0.357 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 3.200 67 Based on CN for P101

3.200 100.00% Pervious Area

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

15.1 100 0.2500 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

6.9 1,041 0.2500 2.50 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 255 0.2100 8.52 12.78 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

22.5 1,396 Total

Subcatchment 204: To Culvert 204 (3.2 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=3.200 ac

Runoff Volume=0.357 af

Runoff Depth=1.34"

Flow Length=1,396'

Tc=22.5 min

CN=67

3.85 cfs
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Summary for Subcatchment 205: To Culvert 205 (16.6 ac)

Runoff = 16.78 cfs @ 12.27 hrs,  Volume= 1.851 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 16.600 67 Based on CN for P101

16.600 100.00% Pervious Area

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

23.8 100 0.0800 0.07 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.4 503 0.1000 5.88 8.82 Trap/Vee/Rect Channel Flow, Int. Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

1.1 183 0.3300 2.87 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

2.7 1,430 0.2200 8.72 13.08 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

29.0 2,216 Total

Subcatchment 205: To Culvert 205 (16.6 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=16.600 ac

Runoff Volume=1.851 af

Runoff Depth=1.34"

Flow Length=2,216'

Tc=29.0 min

CN=67

16.78 cfs
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Summary for Subcatchment 206: To Culvert 206 (16.0 ac)

Runoff = 22.20 cfs @ 12.13 hrs,  Volume= 1.784 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 16.000 67 Based on CN for P101

16.000 100.00% Pervious Area

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

14.6 100 0.2700 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.8 1,064 0.2700 9.66 14.49 Trap/Vee/Rect Channel Flow, Int. Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

1.7 800 0.1700 7.67 11.50 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

18.1 1,964 Total

Subcatchment 206: To Culvert 206 (16.0 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=16.000 ac

Runoff Volume=1.784 af

Runoff Depth=1.34"

Flow Length=1,964'

Tc=18.1 min

CN=67

22.20 cfs
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Summary for Subcatchment 207: To Culvert 207 (3.8 ac)

Runoff = 5.04 cfs @ 12.15 hrs,  Volume= 0.424 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 3.800 67 Based on CN for P101

3.800 100.00% Pervious Area

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

15.1 100 0.2500 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

4.1 615 0.2500 2.50 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.3 152 0.2600 9.48 14.22 Trap/Vee/Rect Channel Flow, Eph. Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

19.5 867 Total

Subcatchment 207: To Culvert 207 (3.8 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=3.800 ac

Runoff Volume=0.424 af

Runoff Depth=1.34"

Flow Length=867'

Tc=19.5 min

CN=67

5.04 cfs
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Summary for Subcatchment 208: To Culvert 208 (53.0 ac)

Runoff = 48.62 cfs @ 12.33 hrs,  Volume= 5.911 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 53.000 67 Based on CN for P101

53.000 100.00% Pervious Area

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

21.8 100 0.1000 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

7.9 1,227 0.2700 2.60 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

3.4 1,512 0.1600 7.44 11.16 Trap/Vee/Rect Channel Flow, Eph. Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

33.1 2,839 Total

Subcatchment 208: To Culvert 208 (53.0 ac)
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Time  (hours)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=53.000 ac

Runoff Volume=5.911 af

Runoff Depth=1.34"

Flow Length=2,839'

Tc=33.1 min

CN=67

48.62 cfs
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Summary for Subcatchment 209: To Culvert 209 (5.7 ac)

Runoff = 9.89 cfs @ 12.16 hrs,  Volume= 0.848 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 5.700 67 Based on CN for P101
* 1.900 67 From Mattress

7.600 67 Weighted Average
7.600 100.00% Pervious Area

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

14.2 100 0.2900 0.12 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.7 438 0.2900 2.69 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.0 230 0.0900 3.72 5.58 Trap/Vee/Rect Channel Flow, Drainage Ditch
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

1.0 153 0.2600 2.55 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.2 496 0.1400 6.96 10.44 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

20.1 1,417 Total
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Subcatchment 209: To Culvert 209 (5.7 ac)

Runoff
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=7.600 ac

Runoff Volume=0.848 af

Runoff Depth=1.34"

Flow Length=1,417'

Tc=20.1 min

CN=67

9.89 cfs
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Summary for Subcatchment 210: To Culvert 210 (0.6 ac)

Runoff = 0.89 cfs @ 12.11 hrs,  Volume= 0.067 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 0.600 67 Based on CN for P101

0.600 100.00% Pervious Area

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

15.1 100 0.2500 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.0 146 0.2500 2.50 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.2 72 0.1100 6.17 9.25 Trap/Vee/Rect Channel Flow, Eph. Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

16.3 318 Total

Subcatchment 210: To Culvert 210 (0.6 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=0.600 ac

Runoff Volume=0.067 af

Runoff Depth=1.34"

Flow Length=318'

Tc=16.3 min

CN=67

0.89 cfs
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Summary for Subcatchment 211: To Culvert 211 (1.0 ac)

Runoff = 1.32 cfs @ 12.15 hrs,  Volume= 0.112 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 1.000 67 Based on CN for P101

1.000 100.00% Pervious Area

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

17.2 100 0.1800 0.10 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.3 294 0.1800 2.12 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.2 68 0.1600 7.44 11.16 Trap/Vee/Rect Channel Flow, Int. Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

19.7 462 Total

Subcatchment 211: To Culvert 211 (1.0 ac)
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Time  (hours)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=1.000 ac

Runoff Volume=0.112 af

Runoff Depth=1.34"

Flow Length=462'

Tc=19.7 min

CN=67

1.32 cfs
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Summary for Subcatchment 212: To Culvert 212 (8.2 ac)

Runoff = 12.45 cfs @ 12.23 hrs,  Volume= 1.271 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 8.200 67 Based on CN for P101
* 0.400 67 Based on CN for P101
* 1.100 67 Based on CN for P101
* 1.700 67 Based on CN for P101

11.400 67 Weighted Average
11.400 100.00% Pervious Area

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

14.9 100 0.2600 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

4.0 615 0.2600 2.55 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

6.6 906 0.2100 2.29 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.4 184 0.1800 7.89 11.83 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

25.9 1,805 Total
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Subcatchment 212: To Culvert 212 (8.2 ac)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=11.400 ac

Runoff Volume=1.271 af

Runoff Depth=1.34"

Flow Length=1,805'

Tc=25.9 min

CN=67

12.45 cfs
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Summary for Subcatchment 213: To Culvert 213 (14.0 ac)

Runoff = 19.74 cfs @ 12.28 hrs,  Volume= 2.219 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 14.000 67 Based on CN for P101
* 1.600 67 Mattress
* 4.300 67 Mattress

19.900 67 Weighted Average
19.900 100.00% Pervious Area

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

15.4 100 0.2400 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

10.3 1,521 0.2400 2.45 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.0 212 0.0900 3.72 5.58 Trap/Vee/Rect Channel Flow, Drainage Ditch
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

3.0 1,400 0.1800 7.89 11.83 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

29.7 3,233 Total

Subcatchment 213: To Culvert 213 (14.0 ac)

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo
w
  
(c
fs
)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=19.900 ac

Runoff Volume=2.219 af

Runoff Depth=1.34"

Flow Length=3,233'

Tc=29.7 min

CN=67

19.74 cfs
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Summary for Subcatchment 214: To Culvert 214 (2.4 ac)

Runoff = 3.18 cfs @ 12.15 hrs,  Volume= 0.268 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 2.400 67 Based on CN for P101

2.400 100.00% Pervious Area

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

15.9 100 0.2200 0.10 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

3.2 448 0.2200 2.35 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.4 176 0.1600 7.44 11.16 Trap/Vee/Rect Channel Flow, Wetland/Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

19.5 724 Total

Subcatchment 214: To Culvert 214 (2.4 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=2.400 ac

Runoff Volume=0.268 af

Runoff Depth=1.34"

Flow Length=724'

Tc=19.5 min

CN=67

3.18 cfs
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Summary for Subcatchment 215: To Culvert 215 (5.2 ac)

Runoff = 8.13 cfs @ 12.13 hrs,  Volume= 0.658 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 5.200 67 Based on CN for P101
* 0.400 67 Mattress
* 0.200 67 Mattress
* 0.100 67 Mattress

5.900 67 Weighted Average
5.900 100.00% Pervious Area

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

14.9 100 0.2600 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.1 172 0.2600 2.55 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.8 249 0.1600 4.96 7.44 Trap/Vee/Rect Channel Flow, Drainage Ditch
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

1.5 594 0.1200 6.44 9.66 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

18.3 1,115 Total
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Subcatchment 215: To Culvert 215 (5.2 ac)

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo
w
  
(c
fs
)

9

8

7

6

5

4

3

2

1

0

Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=5.900 ac

Runoff Volume=0.658 af

Runoff Depth=1.34"

Flow Length=1,115'

Tc=18.3 min

CN=67

8.13 cfs
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Summary for Subcatchment 216: To Culvert 216 (2.2 ac)

Runoff = 2.80 cfs @ 12.16 hrs,  Volume= 0.245 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 2.200 67 Based on CN for P101

2.200 100.00% Pervious Area

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

17.6 100 0.1700 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.8 352 0.1700 2.06 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.4 126 0.0900 5.58 8.37 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

20.8 578 Total

Subcatchment 216: To Culvert 216 (2.2 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=2.200 ac

Runoff Volume=0.245 af

Runoff Depth=1.34"

Flow Length=578'

Tc=20.8 min

CN=67

2.80 cfs
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Summary for Subcatchment 217: To Culvert 217 (93.3 ac)

Runoff = 119.81 cfs @ 12.16 hrs,  Volume= 10.495 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 93.300 67 Based on CN for P101
* 0.500 67 Mattress
* 0.100 67 Mattress
* 0.200 67 Mattress

94.100 67 Weighted Average
94.100 100.00% Pervious Area

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

17.6 100 0.1700 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.8 352 0.1700 2.06 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.4 126 0.0900 5.58 8.37 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

20.8 578 Total

Subcatchment 217: To Culvert 217 (93.3 ac)

Runoff

Hydrograph
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=94.100 ac

Runoff Volume=10.495 af

Runoff Depth=1.34"

Flow Length=578'

Tc=20.8 min

CN=67

119.81 cfs



Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30Groton-Culverts-200
  Printed  12/2/2009Prepared by Vanasse Hangen Brustlin, Inc.

HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 219: To Culvert 219 (81.9 ac)

Runoff = 79.82 cfs @ 12.29 hrs,  Volume= 9.134 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 81.900 67 Based on CN for P101

81.900 100.00% Pervious Area

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

14.9 100 0.2590 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

11.1 1,073 0.1030 1.60 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

4.5 4,022 0.1890 15.01 123.83 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.50'  D=1.50'  Z= 2.0 '/'  Top.W=8.50'
n= 0.040  Mountain streams

30.5 5,195 Total

Subcatchment 219: To Culvert 219 (81.9 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=81.900 ac

Runoff Volume=9.134 af

Runoff Depth=1.34"

Flow Length=5,195'

Tc=30.5 min

CN=67

79.82 cfs
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Summary for Subcatchment 220: To Culvert 220 (16.8 ac)

Runoff = 11.54 cfs @ 12.56 hrs,  Volume= 1.874 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 16.800 67 Based on CN for P101

16.800 100.00% Pervious Area

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

31.4 100 0.0400 0.05 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

16.8 2,277 0.2040 2.26 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.9 215 0.0500 4.16 6.24 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

49.1 2,592 Total

Subcatchment 220: To Culvert 220 (16.8 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=16.800 ac

Runoff Volume=1.874 af

Runoff Depth=1.34"

Flow Length=2,592'

Tc=49.1 min

CN=67

11.54 cfs
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Summary for Subcatchment 221: To Culvert 221 (125.6 ac)

Runoff = 77.17 cfs @ 12.68 hrs,  Volume= 14.008 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 125.600 67 Based on CN for P101

125.600 100.00% Pervious Area

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

30.4 83 0.0300 0.05 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

4.9 17 0.1180 0.06 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

20.3 2,539 0.1730 2.08 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.8 1,492 0.1520 13.46 111.05 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.50'  D=1.50'  Z= 2.0 '/'  Top.W=8.50'
n= 0.040  Mountain streams

57.4 4,131 Total

Subcatchment 221: To Culvert 221 (125.6 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=125.600 ac

Runoff Volume=14.008 af

Runoff Depth=1.34"

Flow Length=4,131'

Tc=57.4 min

CN=67

77.17 cfs
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Summary for Subcatchment 222: To Culvert 222 (36.6 ac)

Runoff = 32.83 cfs @ 12.34 hrs,  Volume= 4.082 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 36.600 67 Based on CN for P101

36.600 100.00% Pervious Area

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

0.5 48 0.0500 1.54 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 2.60"

0.5 238 0.0700 8.32 49.90 Trap/Vee/Rect Channel Flow, Road Ditch
Bot.W=1.00'  D=1.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.040  Earth, cobble bottom, clean sides

33.1 2,631 0.0700 1.32 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

34.1 2,917 Total

Subcatchment 222: To Culvert 222 (36.6 ac)
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=36.600 ac

Runoff Volume=4.082 af

Runoff Depth=1.34"

Flow Length=2,917'

Tc=34.1 min

CN=67

32.83 cfs
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Summary for Reach R203L: Reach 203L

Inflow Area = 23.415 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af
Outflow = 26.75 cfs @ 12.55 hrs,  Volume= 3.596 af,  Atten= 1%,  Lag= 5.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.78 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 3.05 fps,  Avg. Travel Time= 7.4 min

Peak Storage= 4,655 cf @ 12.50 hrs,  Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 178.76 cfs

4.00'  x  1.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 10.0 '/'   Top Width= 24.00'
Length= 1,354.0'   Slope= 0.2437 '/'
Inlet Invert= 2,116.00',  Outlet Invert= 1,786.00'

‡

Reach R203L: Reach 203L
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Inflow Area=23.415 ac

Avg. Depth=0.42'

Max Vel=7.78 fps

n=0.040

L=1,354.0'

S=0.2437 '/'

Capacity=178.76 cfs
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Summary for Reach R205: Reach 205

Inflow Area = 47.478 ac, 0.00% Impervious,  Inflow Depth = 1.50"    for  25-yr event
Inflow = 46.22 cfs @ 12.25 hrs,  Volume= 5.921 af
Outflow = 45.78 cfs @ 12.35 hrs,  Volume= 5.921 af,  Atten= 1%,  Lag= 5.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.48 fps,  Min. Travel Time= 3.1 min
Avg. Velocity = 2.89 fps,  Avg. Travel Time= 8.1 min

Peak Storage= 8,570 cf @ 12.30 hrs,  Average Depth at Peak Storage= 0.43'
Defined Flood Depth= 3.00',  Capacity at Flood Depth= 2,690.71 cfs
Bank-Full Depth= 3.00',  Capacity at Bank-Full= 2,690.71 cfs

10.00'  x  3.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 10.0 '/'   Top Width= 70.00'
Length= 1,400.0'   Slope= 0.1786 '/'
Inlet Invert= 1,700.00',  Outlet Invert= 1,450.00'
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Reach R205: Reach 205
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Inflow Area=47.478 ac

Avg. Depth=0.43'

Max Vel=7.48 fps

n=0.040

L=1,400.0'

S=0.1786 '/'

Capacity=2,690.71 cfs
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Summary for Reach R205L: Reach 205L

Inflow Area = 14.878 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 20.11 cfs @ 12.26 hrs,  Volume= 2.285 af
Outflow = 19.22 cfs @ 12.43 hrs,  Volume= 2.285 af,  Atten= 4%,  Lag= 10.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.44 fps,  Min. Travel Time= 5.7 min
Avg. Velocity = 2.67 fps,  Avg. Travel Time= 13.7 min

Peak Storage= 6,549 cf @ 12.34 hrs,  Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 4,824.43 cfs

5.00'  x  4.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 10.0 '/'   Top Width= 85.00'
Length= 2,191.0'   Slope= 0.1926 '/'
Inlet Invert= 2,138.00',  Outlet Invert= 1,716.00'
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Reach R205L: Reach 205L
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Inflow Area=14.878 ac

Avg. Depth=0.35'

Max Vel=6.44 fps

n=0.040

L=2,191.0'

S=0.1926 '/'

Capacity=4,824.43 cfs
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Summary for Reach R208: Reach 208

Inflow Area = 53.000 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 48.62 cfs @ 12.33 hrs,  Volume= 5.911 af
Outflow = 48.33 cfs @ 12.37 hrs,  Volume= 5.911 af,  Atten= 1%,  Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.81 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 3.35 fps,  Avg. Travel Time= 2.9 min

Peak Storage= 3,635 cf @ 12.34 hrs,  Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 601.39 cfs

5.00'  x  2.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 7.5 '/'   Top Width= 35.00'
Length= 585.0'   Slope= 0.1385 '/'
Inlet Invert= 1,591.00',  Outlet Invert= 1,510.00'
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Reach R208: Reach 208
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Inflow Area=53.000 ac

Avg. Depth=0.64'

Max Vel=7.81 fps

n=0.040

L=585.0'

S=0.1385 '/'

Capacity=601.39 cfs
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Summary for Reach R209: Reach 209

Inflow Area = 62.200 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 54.88 cfs @ 12.34 hrs,  Volume= 6.937 af
Outflow = 52.80 cfs @ 12.49 hrs,  Volume= 6.937 af,  Atten= 4%,  Lag= 9.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.96 fps,  Min. Travel Time= 5.0 min
Avg. Velocity = 3.16 fps,  Avg. Travel Time= 11.1 min

Peak Storage= 15,974 cf @ 12.41 hrs,  Average Depth at Peak Storage= 0.66'
Bank-Full Depth= 6.00',  Capacity at Bank-Full= 10,342.61 cfs

5.00'  x  6.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 10.0 '/'   Top Width= 125.00'
Length= 2,098.0'   Slope= 0.1125 '/'
Inlet Invert= 1,504.00',  Outlet Invert= 1,268.00'

‡

Reach R209: Reach 209
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Inflow Area=62.200 ac

Avg. Depth=0.66'

Max Vel=6.96 fps

n=0.040

L=2,098.0'

S=0.1125 '/'

Capacity=10,342.61 cfs
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Summary for Reach R214: Reach 214

Inflow Area = 2.400 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 3.18 cfs @ 12.15 hrs,  Volume= 0.268 af
Outflow = 3.03 cfs @ 12.25 hrs,  Volume= 0.268 af,  Atten= 5%,  Lag= 6.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.80 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 1.07 fps,  Avg. Travel Time= 9.2 min

Peak Storage= 647 cf @ 12.19 hrs,  Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 629.85 cfs

10.00'  x  2.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 5.0 '/'   Top Width= 30.00'
Length= 594.0'   Slope= 0.1246 '/'
Inlet Invert= 1,382.00',  Outlet Invert= 1,308.00'

‡

Reach R214: Reach 214
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Inflow Area=2.400 ac

Avg. Depth=0.10'

Max Vel=2.80 fps

n=0.040

L=594.0'

S=0.1246 '/'

Capacity=629.85 cfs
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Summary for Reach R217: Reach 217

Inflow Area = 245.578 ac, 0.00% Impervious,  Inflow Depth = 1.37"    for  25-yr event
Inflow = 190.84 cfs @ 12.34 hrs,  Volume= 28.015 af
Outflow = 186.67 cfs @ 12.51 hrs,  Volume= 28.015 af,  Atten= 2%,  Lag= 10.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.94 fps,  Min. Travel Time= 5.5 min
Avg. Velocity = 3.23 fps,  Avg. Travel Time= 13.6 min

Peak Storage= 61,921 cf @ 12.42 hrs,  Average Depth at Peak Storage= 1.11'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 3,336.17 cfs

10.00'  x  4.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 10.0 '/'   Top Width= 90.00'
Length= 2,631.0'   Slope= 0.0699 '/'
Inlet Invert= 1,374.00',  Outlet Invert= 1,190.00'
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Reach R217: Reach 217

Inflow
Outflow

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo
w
  
(c
fs
)

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

Inflow Area=245.578 ac

Avg. Depth=1.11'

Max Vel=7.94 fps

n=0.040

L=2,631.0'

S=0.0699 '/'

Capacity=3,336.17 cfs
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Summary for Reach R217A: Major Stream

Inflow Area = 78.778 ac, 0.00% Impervious,  Inflow Depth = 1.43"    for  25-yr event
Inflow = 76.43 cfs @ 12.31 hrs,  Volume= 9.412 af
Outflow = 73.82 cfs @ 12.44 hrs,  Volume= 9.412 af,  Atten= 3%,  Lag= 7.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.26 fps,  Min. Travel Time= 4.1 min
Avg. Velocity = 3.15 fps,  Avg. Travel Time= 9.4 min

Peak Storage= 18,162 cf @ 12.37 hrs,  Average Depth at Peak Storage= 0.79'
Bank-Full Depth= 6.00',  Capacity at Bank-Full= 9,710.33 cfs

5.00'  x  6.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 10.0 '/'   Top Width= 125.00'
Length= 1,775.0'   Slope= 0.0992 '/'
Inlet Invert= 1,444.00',  Outlet Invert= 1,268.00'
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Reach R217A: Major Stream
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Inflow Area=78.778 ac

Avg. Depth=0.79'

Max Vel=7.26 fps

n=0.040

L=1,775.0'

S=0.0992 '/'

Capacity=9,710.33 cfs
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Summary for Pond 218a: 17.3'x3.5' Box-100yr

Inflow Area = 282.178 ac, 0.00% Impervious,  Inflow Depth = 1.36"    for  25-yr event
Inflow = 214.39 cfs @ 12.48 hrs,  Volume= 32.097 af
Outflow = 214.39 cfs @ 12.48 hrs,  Volume= 32.097 af,  Atten= 0%,  Lag= 0.0 min
Primary = 214.39 cfs @ 12.48 hrs,  Volume= 32.097 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,192.67' @ 12.48 hrs
Flood Elev= 1,195.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,190.00' 208.0" W x 40.0" H  Box Culvert   
L= 73.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Outlet Invert= 1,188.00'   S= 0.0274 '/'   Cc= 0.900   
n= 0.025  Earth, clean & winding   

Primary OutFlow  Max=213.89 cfs @ 12.48 hrs  HW=1,192.67'   (Free Discharge)
1=Culvert  (Inlet Controls 213.89 cfs @ 4.63 fps)

Pond 218a: 17.3'x3.5' Box-100yr
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Inflow Area=282.178 ac

Peak Elev=1,192.67'

208.0" x 40.0"

Box Culvert

n=0.025
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Summary for Pond D202: Arch Pipe - 24"x18" model-25yr

Inflow Area = 5.800 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 6.09 cfs @ 12.25 hrs,  Volume= 0.647 af
Outflow = 6.09 cfs @ 12.25 hrs,  Volume= 0.647 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.09 cfs @ 12.25 hrs,  Volume= 0.647 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,849.07' @ 12.25 hrs
Flood Elev= 1,850.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,848.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 29.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,846.00'   S= 0.0690 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=6.07 cfs @ 12.25 hrs  HW=1,849.07'   (Free Discharge)
1=Culvert  (Inlet Controls 6.07 cfs @ 3.21 fps)

Pond D202: Arch Pipe - 24"x18" model-25yr
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Inflow Area=5.800 ac

Peak Elev=1,849.07'

24.0" x 18.0"

R=12.9"/34.6"

Arch Culvert

n=0.025

L=29.0'
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Summary for Pond D203: Arch Pipe - 57"x38" model-50yr

Inflow Area = 33.415 ac, 0.00% Impervious,  Inflow Depth = 1.69"    for  25-yr event
Inflow = 31.17 cfs @ 12.51 hrs,  Volume= 4.712 af
Outflow = 31.17 cfs @ 12.51 hrs,  Volume= 4.712 af,  Atten= 0%,  Lag= 0.0 min
Primary = 31.17 cfs @ 12.51 hrs,  Volume= 4.712 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,785.78' @ 12.51 hrs
Flood Elev= 1,788.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,784.00' 57.0" W x 38.0" H, R=28.9"/88.3"  Arch Culvert   
L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,776.00'   S= 0.1951 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=31.14 cfs @ 12.51 hrs  HW=1,785.78'   (Free Discharge)
1=Culvert  (Inlet Controls 31.14 cfs @ 4.13 fps)

Pond D203: Arch Pipe - 57"x38" model-50yr
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Inflow Area=33.415 ac

Peak Elev=1,785.78'
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Arch Culvert
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Summary for Pond D205: Arch Pipe - 42"x29" model-50yr

Inflow Area = 31.478 ac, 0.00% Impervious,  Inflow Depth = 1.58"    for  25-yr event
Inflow = 33.89 cfs @ 12.36 hrs,  Volume= 4.137 af
Outflow = 33.89 cfs @ 12.36 hrs,  Volume= 4.137 af,  Atten= 0%,  Lag= 0.0 min
Primary = 33.89 cfs @ 12.36 hrs,  Volume= 4.137 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,718.33' @ 12.36 hrs
Flood Elev= 1,722.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,716.00' 42.0" W x 29.0" H, R=21.5"/66.0"  Arch Culvert   
L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,704.00'   S= 0.2182 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=33.80 cfs @ 12.36 hrs  HW=1,718.32'   (Free Discharge)
1=Culvert  (Inlet Controls 33.80 cfs @ 5.08 fps)

Pond D205: Arch Pipe - 42"x29" model-50yr
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Summary for Pond D206: Arch Pipe - 24"x18" model-25yr

Inflow Area = 16.000 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 22.20 cfs @ 12.13 hrs,  Volume= 1.784 af
Outflow = 22.20 cfs @ 12.13 hrs,  Volume= 1.784 af,  Atten= 0%,  Lag= 0.0 min
Primary = 22.20 cfs @ 12.13 hrs,  Volume= 1.784 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,714.40' @ 12.13 hrs
Flood Elev= 1,718.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,710.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,702.00'   S= 0.1333 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=21.88 cfs @ 12.13 hrs  HW=1,714.30'   (Free Discharge)
1=Culvert  (Inlet Controls 21.88 cfs @ 9.10 fps)

Pond D206: Arch Pipe - 24"x18" model-25yr
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Summary for Pond D207: Arch Pipe - 24"x18" model-25yr

Inflow Area = 3.800 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 5.04 cfs @ 12.15 hrs,  Volume= 0.424 af
Outflow = 5.04 cfs @ 12.15 hrs,  Volume= 0.424 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.04 cfs @ 12.15 hrs,  Volume= 0.424 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,656.96' @ 12.15 hrs
Flood Elev= 1,658.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,656.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 33.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,654.00'   S= 0.0606 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=5.04 cfs @ 12.15 hrs  HW=1,656.96'   (Free Discharge)
1=Culvert  (Inlet Controls 5.04 cfs @ 3.00 fps)

Pond D207: Arch Pipe - 24"x18" model-25yr
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Summary for Pond D208: Arch Pipe - 57"x38" model-50yr

Inflow Area = 53.000 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 48.62 cfs @ 12.33 hrs,  Volume= 5.911 af
Outflow = 48.62 cfs @ 12.33 hrs,  Volume= 5.911 af,  Atten= 0%,  Lag= 0.0 min
Primary = 48.62 cfs @ 12.33 hrs,  Volume= 5.911 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,596.37' @ 12.33 hrs
Flood Elev= 1,598.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,594.00' 57.0" W x 38.0" H, R=28.9"/88.3"  Arch Culvert   
L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,591.00'   S= 0.0577 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=48.38 cfs @ 12.33 hrs  HW=1,596.36'   (Free Discharge)
1=Culvert  (Inlet Controls 48.38 cfs @ 4.89 fps)

Pond D208: Arch Pipe - 57"x38" model-50yr
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Summary for Pond D209: Arch Pipe - 64"x43" model-50yr

Inflow Area = 60.600 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 53.78 cfs @ 12.34 hrs,  Volume= 6.759 af
Outflow = 53.78 cfs @ 12.34 hrs,  Volume= 6.759 af,  Atten= 0%,  Lag= 0.0 min
Primary = 53.78 cfs @ 12.34 hrs,  Volume= 6.759 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,512.35' @ 12.34 hrs
Flood Elev= 1,524.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,510.00' 64.0" W x 43.0" H, R=32.5"/99.3"  Arch Culvert   
L= 46.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,503.00'   S= 0.1522 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=53.66 cfs @ 12.34 hrs  HW=1,512.35'   (Free Discharge)
1=Culvert  (Inlet Controls 53.66 cfs @ 4.80 fps)

Pond D209: Arch Pipe - 64"x43" model-50yr
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Summary for Pond D210: Arch Pipe - 24"x18" model-25yr

Inflow Area = 0.600 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 0.89 cfs @ 12.11 hrs,  Volume= 0.067 af
Outflow = 0.89 cfs @ 12.11 hrs,  Volume= 0.067 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.89 cfs @ 12.11 hrs,  Volume= 0.067 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,512.35' @ 12.11 hrs
Flood Elev= 1,518.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,512.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,504.00'   S= 0.1455 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=0.88 cfs @ 12.11 hrs  HW=1,512.35'   (Free Discharge)
1=Culvert  (Inlet Controls 0.88 cfs @ 1.76 fps)

Pond D210: Arch Pipe - 24"x18" model-25yr
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Summary for Pond D211: Arch Pipe - 24"x18" model-25yr

Inflow Area = 1.000 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 1.32 cfs @ 12.15 hrs,  Volume= 0.112 af
Outflow = 1.32 cfs @ 12.15 hrs,  Volume= 0.112 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.32 cfs @ 12.15 hrs,  Volume= 0.112 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,503.44' @ 12.15 hrs
Flood Elev= 1,504.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,503.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 48.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,496.00'   S= 0.1458 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=1.32 cfs @ 12.15 hrs  HW=1,503.44'   (Free Discharge)
1=Culvert  (Inlet Controls 1.32 cfs @ 1.97 fps)

Pond D211: Arch Pipe - 24"x18" model-25yr
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Summary for Pond D212: Arch Pipe - 24"x18" model-25yr

Inflow Area = 11.400 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 12.45 cfs @ 12.23 hrs,  Volume= 1.271 af
Outflow = 12.45 cfs @ 12.23 hrs,  Volume= 1.271 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.45 cfs @ 12.23 hrs,  Volume= 1.271 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,453.91' @ 12.23 hrs
Flood Elev= 1,464.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,452.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,442.00'   S= 0.2857 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=12.36 cfs @ 12.23 hrs  HW=1,453.89'   (Free Discharge)
1=Culvert  (Inlet Controls 12.36 cfs @ 5.14 fps)

Pond D212: Arch Pipe - 24"x18" model-25yr
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Summary for Pond D213: Arch Pipe - 57"x38" model-50yr

Inflow Area = 67.378 ac, 0.00% Impervious,  Inflow Depth = 1.45"    for  25-yr event
Inflow = 65.06 cfs @ 12.32 hrs,  Volume= 8.140 af
Outflow = 65.06 cfs @ 12.32 hrs,  Volume= 8.140 af,  Atten= 0%,  Lag= 0.0 min
Primary = 65.06 cfs @ 12.32 hrs,  Volume= 8.140 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,450.92' @ 12.32 hrs
Flood Elev= 1,456.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,448.00' 57.0" W x 38.0" H, R=28.9"/88.3"  Arch Culvert   
L= 38.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,440.00'   S= 0.2105 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=64.67 cfs @ 12.32 hrs  HW=1,450.90'   (Free Discharge)
1=Culvert  (Inlet Controls 64.67 cfs @ 5.62 fps)

Pond D213: Arch Pipe - 57"x38" model-50yr
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Summary for Pond D214: Arch Pipe - 24"x18" model-25yr

Inflow Area = 2.400 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 3.18 cfs @ 12.15 hrs,  Volume= 0.268 af
Outflow = 3.18 cfs @ 12.15 hrs,  Volume= 0.268 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.18 cfs @ 12.15 hrs,  Volume= 0.268 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,397.73' @ 12.15 hrs
Flood Elev= 1,401.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,397.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 71.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,382.00'   S= 0.2113 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=3.18 cfs @ 12.15 hrs  HW=1,397.73'   (Free Discharge)
1=Culvert  (Inlet Controls 3.18 cfs @ 2.57 fps)

Pond D214: Arch Pipe - 24"x18" model-25yr
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Summary for Pond D215: RCP - 24" model-25yr

Inflow Area = 8.300 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 10.36 cfs @ 12.17 hrs,  Volume= 0.926 af
Outflow = 10.36 cfs @ 12.17 hrs,  Volume= 0.926 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.36 cfs @ 12.17 hrs,  Volume= 0.926 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,309.48' @ 12.17 hrs
Flood Elev= 1,318.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,308.00' 24.0"  Round Culvert   
L= 122.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,298.00'   S= 0.0820 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=10.23 cfs @ 12.17 hrs  HW=1,309.47'   (Free Discharge)
1=Culvert  (Inlet Controls 10.23 cfs @ 4.13 fps)

Pond D215: RCP - 24" model-25yr
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Summary for Pond D216: Arch Pipe - 24"x18" model-25yr

Inflow Area = 2.200 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 2.80 cfs @ 12.16 hrs,  Volume= 0.245 af
Outflow = 2.80 cfs @ 12.16 hrs,  Volume= 0.245 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.80 cfs @ 12.16 hrs,  Volume= 0.245 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,300.67' @ 12.16 hrs
Flood Elev= 1,303.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,300.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,292.00'   S= 0.1538 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=2.76 cfs @ 12.16 hrs  HW=1,300.67'   (Free Discharge)
1=Culvert  (Inlet Controls 2.76 cfs @ 2.46 fps)

Pond D216: Arch Pipe - 24"x18" model-25yr
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Summary for Pond D217: 17.3'x3.5' Box-100yr

Inflow Area = 235.078 ac, 0.00% Impervious,  Inflow Depth = 1.37"    for  25-yr event
Inflow = 182.81 cfs @ 12.36 hrs,  Volume= 26.844 af
Outflow = 182.81 cfs @ 12.36 hrs,  Volume= 26.844 af,  Atten= 0%,  Lag= 0.0 min
Primary = 182.81 cfs @ 12.36 hrs,  Volume= 26.844 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,270.43' @ 12.36 hrs
Flood Elev= 1,272.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,268.00' 204.0" W x 40.0" H  Box Culvert   
L= 32.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Outlet Invert= 1,264.00'   S= 0.1250 '/'   Cc= 0.900   
n= 0.025  Earth, clean & winding   

Primary OutFlow  Max=182.50 cfs @ 12.36 hrs  HW=1,270.43'   (Free Discharge)
1=Culvert  (Inlet Controls 182.50 cfs @ 4.42 fps)

Pond D217: 17.3'x3.5' Box-100yr
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Summary for Pond S201: Culvert 82+91

Inflow Area = 6.946 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 6.19 cfs @ 12.71 hrs,  Volume= 1.067 af
Outflow = 6.19 cfs @ 12.71 hrs,  Volume= 1.067 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.19 cfs @ 12.71 hrs,  Volume= 1.067 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,973.63' @ 12.71 hrs
Flood Elev= 1,976.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,972.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 69.0'   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,964.00'   S= 0.1159 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=6.19 cfs @ 12.71 hrs  HW=1,973.63'   (Free Discharge)
1=Culvert  (Inlet Controls 6.19 cfs @ 5.04 fps)

Pond S201: Culvert 82+91
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Summary for Pond S204: Arch Pipe - 24"x18" model-25yr

Inflow Area = 3.200 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 3.85 cfs @ 12.19 hrs,  Volume= 0.357 af
Outflow = 3.85 cfs @ 12.19 hrs,  Volume= 0.357 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.85 cfs @ 12.19 hrs,  Volume= 0.357 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,782.81' @ 12.19 hrs
Flood Elev= 1,784.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,782.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 69.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,767.00'   S= 0.2174 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=3.82 cfs @ 12.19 hrs  HW=1,782.81'   (Free Discharge)
1=Culvert  (Inlet Controls 3.82 cfs @ 2.73 fps)

Pond S204: Arch Pipe - 24"x18" model-25yr
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Summary for Pond S219: Culvert 219 (9'x3' Box)

Inflow Area = 81.900 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 79.82 cfs @ 12.29 hrs,  Volume= 9.134 af
Outflow = 79.82 cfs @ 12.29 hrs,  Volume= 9.134 af,  Atten= 0%,  Lag= 0.0 min
Primary = 79.82 cfs @ 12.29 hrs,  Volume= 9.134 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,203.08' @ 12.29 hrs
Flood Elev= 1,205.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,201.00' 108.0" W x 24.0" H  Box Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,200.50'   S= 0.0143 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=79.58 cfs @ 12.29 hrs  HW=1,203.07'   (Free Discharge)
1=Culvert  (Barrel Controls 79.58 cfs @ 5.69 fps)

Pond S219: Culvert 219 (9'x3' Box)
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Summary for Pond S220: Culvert 220 (21"x15") Intermittent Stream

Inflow Area = 16.800 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 11.54 cfs @ 12.56 hrs,  Volume= 1.874 af
Outflow = 11.54 cfs @ 12.56 hrs,  Volume= 1.874 af,  Atten= 0%,  Lag= 0.0 min
Primary = 11.54 cfs @ 12.56 hrs,  Volume= 1.874 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,203.95' @ 12.56 hrs
Flood Elev= 1,204.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,201.00' 21.0" W x 15.0" H, R=10.8"/33.1"  Arch Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,200.00'   S= 0.0286 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=11.53 cfs @ 12.56 hrs  HW=1,203.95'   (Free Discharge)
1=Culvert  (Barrel Controls 11.53 cfs @ 6.61 fps)

Pond S220: Culvert 220 (21"x15") Intermittent Stream
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Summary for Pond S221: Culvert 221 (9'x3' Box)

Inflow Area = 125.600 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 77.17 cfs @ 12.68 hrs,  Volume= 14.008 af
Outflow = 77.17 cfs @ 12.68 hrs,  Volume= 14.008 af,  Atten= 0%,  Lag= 0.0 min
Primary = 77.17 cfs @ 12.68 hrs,  Volume= 14.008 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,188.53' @ 12.68 hrs
Flood Elev= 1,190.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,186.50' 108.0" W x 24.0" H  Box Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,186.00'   S= 0.0143 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=77.00 cfs @ 12.68 hrs  HW=1,188.52'   (Free Discharge)
1=Culvert  (Barrel Controls 77.00 cfs @ 5.63 fps)

Pond S221: Culvert 221 (9'x3' Box)
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Summary for Link A203L: (new Link)

Inflow Area = 23.415 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af
Primary = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

25-yr Primary Outflow Imported from Culverts-500-Southeast~Link A203.hce

Link A203L: (new Link)
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Summary for Link A205L: 500 Link

Inflow Area = 14.878 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 20.11 cfs @ 12.26 hrs,  Volume= 2.285 af
Primary = 20.11 cfs @ 12.26 hrs,  Volume= 2.285 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

25-yr Primary Outflow Imported from Culverts-500-Southeast~Link A205.hce

Link A205L: 500 Link
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=10.000 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 203: To Culvert 203 (10.0 ac)
   Flow Length=1,438'   Tc=20.4 min   CN=67   Runoff=16.89 cfs  1.392 af

Runoff Area=53.000 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 208: To Culvert 208 (53.0 ac)
   Flow Length=2,839'   Tc=33.1 min   CN=67   Runoff=64.23 cfs  7.377 af

Runoff Area=7.600 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 209: To Culvert 209 (5.7 ac)
   Flow Length=1,417'   Tc=20.1 min   CN=67   Runoff=12.96 cfs  1.058 af

Runoff Area=19.900 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 213: To Culvert 213 (14.0 ac)
   Flow Length=3,233'   Tc=29.7 min   CN=67   Runoff=26.05 cfs  2.770 af

Runoff Area=94.100 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 217: To Culvert 217 (93.3 ac)
   Flow Length=578'   Tc=20.8 min   CN=67   Runoff=157.01 cfs  13.097 af

Runoff Area=81.900 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 219: To Culvert 219 (81.9 ac)
   Flow Length=5,195'   Tc=30.5 min   CN=67   Runoff=105.14 cfs  11.399 af

Runoff Area=125.600 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 221: To Culvert 221 (125.6 
   Flow Length=4,131'   Tc=57.4 min   CN=67   Runoff=101.46 cfs  17.482 af

Runoff Area=36.600 ac   0.00% Impervious   Runoff Depth=1.67"Subcatchment 222: To Culvert 222 (36.6 ac)
   Flow Length=2,917'   Tc=34.1 min   CN=67   Runoff=43.29 cfs  5.094 af

Avg. Depth=0.46'   Max Vel=8.24 fps   Inflow=33.37 cfs  4.343 afReach R203L: Reach 203L
n=0.040   L=1,354.0'   S=0.2437 '/'   Capacity=178.76 cfs   Outflow=33.10 cfs  4.343 af

Avg. Depth=0.50'   Max Vel=8.10 fps   Inflow=60.59 cfs  7.297 afReach R205: Reach 205
n=0.040   L=1,400.0'   S=0.1786 '/'   Capacity=2,690.71 cfs   Outflow=60.15 cfs  7.297 af

Avg. Depth=0.73'   Max Vel=8.41 fps   Inflow=64.23 cfs  7.377 afReach R208: Reach 208
n=0.040   L=585.0'   S=0.1385 '/'   Capacity=601.39 cfs   Outflow=63.72 cfs  7.377 af

Avg. Depth=0.75'   Max Vel=7.51 fps   Inflow=72.58 cfs  8.657 afReach R209: Reach 209
n=0.040   L=2,098.0'   S=0.1125 '/'   Capacity=10,342.61 cfs   Outflow=70.10 cfs  8.657 af

Avg. Depth=1.29'   Max Vel=8.61 fps   Inflow=260.07 cfs  34.870 afReach R217: Reach 217
n=0.040   L=2,631.0'   S=0.0699 '/'   Capacity=3,336.17 cfs   Outflow=253.23 cfs  34.870 af

Avg. Depth=0.90'   Max Vel=7.81 fps   Inflow=100.94 cfs  11.654 afReach R217A: Major Stream
n=0.040   L=1,775.0'   S=0.0992 '/'   Capacity=9,710.33 cfs   Outflow=98.01 cfs  11.654 af

Peak Elev=1,193.28'   Inflow=292.12 cfs  39.964 afPond 218a: 17.3'x3.5' Box-100yr
208.0" x 40.0"  Box Culvert  n=0.025  L=73.0'  S=0.0274 '/'   Outflow=292.12 cfs  39.964 af

Peak Elev=1,786.04'   Inflow=38.80 cfs  5.735 afPond D203: Arch Pipe - 57"x38" model-50yr
57.0" x 38.0", R=28.9"/88.3"  Arch Culvert  n=0.025  L=41.0'  S=0.1951 '/'   Outflow=38.80 cfs  5.735 af
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Peak Elev=1,596.89'   Inflow=64.23 cfs  7.377 afPond D208: Arch Pipe - 57"x38" model-50yr
57.0" x 38.0", R=28.9"/88.3"  Arch Culvert  n=0.025  L=52.0'  S=0.0577 '/'   Outflow=64.23 cfs  7.377 af

Peak Elev=1,512.83'   Inflow=71.00 cfs  8.435 afPond D209: Arch Pipe - 64"x43" model-50yr
64.0" x 43.0", R=32.5"/99.3"  Arch Culvert  n=0.025  L=46.0'  S=0.1522 '/'   Outflow=71.00 cfs  8.435 af

Peak Elev=1,451.78'   Inflow=85.74 cfs  10.067 afPond D213: Arch Pipe - 57"x38" model-50yr
57.0" x 38.0", R=28.9"/88.3"  Arch Culvert  n=0.025  L=38.0'  S=0.2105 '/'   Outflow=85.74 cfs  10.067 af

Peak Elev=1,270.98'   Inflow=248.07 cfs  33.408 afPond D217: 17.3'x3.5' Box-100yr
204.0" x 40.0"  Box Culvert  n=0.025  L=32.0'  S=0.1250 '/'   Outflow=248.07 cfs  33.408 af

Peak Elev=1,203.54'   Inflow=105.14 cfs  11.399 afPond S219: Culvert 219 (9'x3' Box)
108.0" x 24.0"  Box Culvert  n=0.025  L=35.0'  S=0.0143 '/'   Outflow=105.14 cfs  11.399 af

Peak Elev=1,188.97'   Inflow=101.46 cfs  17.482 afPond S221: Culvert 221 (9'x3' Box)
108.0" x 24.0"  Box Culvert  n=0.025  L=35.0'  S=0.0143 '/'   Outflow=101.46 cfs  17.482 af

Total Runoff Area = 428.700 ac   Runoff Volume = 59.668 af   Average Runoff Depth = 1.67"
100.00% Pervious = 428.700 ac     0.00% Impervious = 0.000 ac
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Avg. Depth=1.48'   Max Vel=9.32 fps   Inflow=351.43 cfs  43.575 afReach R217: Reach 217
n=0.040   L=2,631.0'   S=0.0699 '/'   Capacity=3,336.17 cfs   Outflow=341.14 cfs  43.574 af

Avg. Depth=1.02'   Max Vel=8.37 fps   Inflow=132.41 cfs  14.493 afReach R217A: Major Stream
n=0.040   L=1,775.0'   S=0.0992 '/'   Capacity=9,710.33 cfs   Outflow=128.63 cfs  14.493 af

Peak Elev=1,194.34'   Inflow=394.22 cfs  49.956 afPond 218a: 17.3'x3.5' Box-100yr
208.0" x 40.0"  Box Culvert  n=0.025  L=73.0'  S=0.0274 '/'   Outflow=394.22 cfs  49.956 af

Peak Elev=1,271.72'   Inflow=333.90 cfs  41.744 afPond D217: 17.3'x3.5' Box-100yr
204.0" x 40.0"  Box Culvert  n=0.025  L=32.0'  S=0.1250 '/'   Outflow=333.90 cfs  41.744 af
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

38.293 73 Woods, Fair, HSG C  (501, 502, 503, 504, 505)

38.293 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Goup

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

38.293 HSG C 501, 502, 503, 504, 505

0.000 HSG D

0.000 Other

38.293 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

1 S501 2,122.00 2,118.00 53.0 0.0755 0.025 42.0 29.0

2 S502 2,150.00 2,140.00 98.0 0.1020 0.025 17.0 13.0

3 S503 2,152.00 2,148.00 52.0 0.0769 0.025 17.0 13.0

4 S504 2,156.00 2,152.00 49.0 0.0816 0.025 24.0 18.0

5 S505 2,160.00 2,158.00 35.0 0.0571 0.025 17.0 13.0
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1,019,946 sf   0.00% Impervious   Runoff Depth=1.84"Subcatchment 501: Area 30+60
   Flow Length=1,638'   Tc=44.7 min   CN=73   Runoff=26.97 cfs  3.596 af

Runoff Area=111,495 sf   0.00% Impervious   Runoff Depth=1.84"Subcatchment 502: Area 37+30
   Flow Length=985'   Tc=39.8 min   CN=73   Runoff=3.21 cfs  0.393 af

Runoff Area=145,830 sf   0.00% Impervious   Runoff Depth=1.84"Subcatchment 503: Area 38+30
   Flow Length=1,193'   Tc=38.1 min   CN=73   Runoff=4.33 cfs  0.514 af

Runoff Area=276,813 sf   0.00% Impervious   Runoff Depth=1.84"Subcatchment 504: Area 39+30
   Flow Length=1,241'   Tc=30.0 min   CN=73   Runoff=9.74 cfs  0.976 af

Runoff Area=113,968 sf   0.00% Impervious   Runoff Depth=1.84"Subcatchment 505: Area 41+00 (Stone 
   Flow Length=1,340'   Tc=18.5 min   CN=73   Runoff=5.47 cfs  0.402 af

Peak Elev=2,123.97'   Inflow=26.97 cfs  3.596 afPond S501: Culvert 30+60
42.0" x 29.0", R=21.5"/66.1"  Arch Culvert  n=0.025  L=53.0'  S=0.0755 '/'   Outflow=26.97 cfs  3.596 af

Peak Elev=2,150.88'   Inflow=3.21 cfs  0.393 afPond S502: Culvert 37+30
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=98.0'  S=0.1020 '/'   Outflow=3.21 cfs  0.393 af

Peak Elev=2,153.09'   Inflow=4.33 cfs  0.514 afPond S503: Culvert 38+30
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=52.0'  S=0.0769 '/'   Outflow=4.33 cfs  0.514 af

Peak Elev=2,157.49'   Inflow=9.74 cfs  0.976 afPond S504: Culvert 39+30
24.0" x 18.0", R=12.5"/34.6"  Arch Culvert  n=0.025  L=49.0'  S=0.0816 '/'   Outflow=9.74 cfs  0.976 af

Peak Elev=2,161.39'   Inflow=5.47 cfs  0.402 afPond S505: Culvert 41+00
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=35.0'  S=0.0571 '/'   Outflow=5.47 cfs  0.402 af

   Inflow=26.97 cfs  3.596 afLink A203: A203
   Primary=26.97 cfs  3.596 af

   Inflow=20.11 cfs  2.285 afLink A205: A205
   Primary=20.11 cfs  2.285 af

Total Runoff Area = 38.293 ac   Runoff Volume = 5.882 af   Average Runoff Depth = 1.84"
100.00% Pervious = 38.293 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 501: Area 30+60

Runoff = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (sf) CN Description

1,019,946 73 Woods, Fair, HSG C

1,019,946 100.00% Pervious Area

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

21.0 100 0.1100 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

17.3 900 0.1200 0.87 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

0.2 51 0.0700 4.26 Shallow Concentrated Flow, Wetland
Unpaved   Kv= 16.1 fps

5.6 382 0.0050 1.14 Shallow Concentrated Flow, Wetland
Unpaved   Kv= 16.1 fps

0.6 205 0.1100 5.34 Shallow Concentrated Flow, Wetland
Unpaved   Kv= 16.1 fps

44.7 1,638 Total

Subcatchment 501: Area 30+60
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=1,019,946 sf

Runoff Volume=3.596 af

Runoff Depth=1.84"

Flow Length=1,638'

Tc=44.7 min

CN=73

26.97 cfs
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Summary for Subcatchment 502: Area 37+30

Runoff = 3.21 cfs @ 12.39 hrs,  Volume= 0.393 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (sf) CN Description

111,495 73 Woods, Fair, HSG C

111,495 100.00% Pervious Area

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

25.1 100 0.0700 0.07 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.1 134 0.1800 1.06 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

3.3 194 0.1500 0.97 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

5.1 359 0.2200 1.17 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

4.2 198 0.1000 0.79 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

39.8 985 Total

Subcatchment 502: Area 37+30
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=111,495 sf

Runoff Volume=0.393 af

Runoff Depth=1.84"

Flow Length=985'

Tc=39.8 min

CN=73

3.21 cfs
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Summary for Subcatchment 503: Area 38+30

Runoff = 4.33 cfs @ 12.37 hrs,  Volume= 0.514 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (sf) CN Description

145,830 73 Woods, Fair, HSG C

145,830 100.00% Pervious Area

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

21.8 100 0.1000 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

0.9 56 0.1800 1.06 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

1.9 142 0.2600 1.27 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

1.1 74 0.2200 1.17 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

0.5 66 0.2200 2.35 Shallow Concentrated Flow, Tree Clearing
Woodland   Kv= 5.0 fps

0.0 12 1.0000 16.10 Shallow Concentrated Flow, Road Side Slope
Unpaved   Kv= 16.1 fps

0.8 100 0.0150 1.97 Shallow Concentrated Flow, Flat Pad Area
Unpaved   Kv= 16.1 fps

1.0 100 0.1100 1.66 Shallow Concentrated Flow, Tree Clearing
Woodland   Kv= 5.0 fps

4.6 282 0.1700 1.03 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

5.5 261 0.1000 0.79 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

38.1 1,193 Total
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Subcatchment 503: Area 38+30

Runoff

Hydrograph
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=145,830 sf

Runoff Volume=0.514 af

Runoff Depth=1.84"

Flow Length=1,193'

Tc=38.1 min

CN=73

4.33 cfs
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Summary for Subcatchment 504: Area 39+30

Runoff = 9.74 cfs @ 12.26 hrs,  Volume= 0.976 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (sf) CN Description

276,813 73 Woods, Fair, HSG C

276,813 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, Gravel Road
Grass: Dense   n= 0.240   P2= 2.60"

0.5 35 0.0300 1.21 Shallow Concentrated Flow, Gravel Road
Short Grass Pasture   Kv= 7.0 fps

1.9 173 0.0090 1.53 Shallow Concentrated Flow, Wetland
Unpaved   Kv= 16.1 fps

4.3 438 0.0600 1.71 Shallow Concentrated Flow, Wetland
Short Grass Pasture   Kv= 7.0 fps

4.1 240 0.1500 0.97 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

5.7 255 0.0900 0.75 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

30.0 1,241 Total

Subcatchment 504: Area 39+30
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=276,813 sf

Runoff Volume=0.976 af

Runoff Depth=1.84"

Flow Length=1,241'

Tc=30.0 min

CN=73

9.74 cfs
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Summary for Subcatchment 505: Area 41+00 (Stone Matt 42+50)

Runoff = 5.47 cfs @ 12.12 hrs,  Volume= 0.402 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (sf) CN Description

113,968 73 Woods, Fair, HSG C

113,968 100.00% Pervious Area

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

8.9 60 0.0300 0.11 Sheet Flow, Gravel Road
Grass: Dense   n= 0.240   P2= 2.60"

4.0 513 0.0300 2.15 3.22 Trap/Vee/Rect Channel Flow, Road Side Swale
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

1.9 506 0.1300 4.47 6.70 Trap/Vee/Rect Channel Flow, Road Side Swale
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

0.4 30 0.0200 1.24 12.42 Channel Flow, Stone Mattress @ 42+50
Area= 10.0 sf  Perim= 22.0'  r= 0.45'  n= 0.100

0.0 16 0.6700 13.18 Shallow Concentrated Flow, Road Side Slope
Unpaved   Kv= 16.1 fps

1.3 42 0.0500 0.56 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

1.1 127 0.0150 1.97 Shallow Concentrated Flow, Wetland
Unpaved   Kv= 16.1 fps

0.9 46 0.1100 0.83 Shallow Concentrated Flow, Woods
Forest w/Heavy Litter   Kv= 2.5 fps

18.5 1,340 Total
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Subcatchment 505: Area 41+00 (Stone Matt 42+50)

Runoff
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=113,968 sf

Runoff Volume=0.402 af

Runoff Depth=1.84"

Flow Length=1,340'

Tc=18.5 min

CN=73

5.47 cfs
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Summary for Pond S501: Culvert 30+60

Inflow Area = 23.415 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af
Outflow = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af,  Atten= 0%,  Lag= 0.0 min
Primary = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 2,123.97' @ 12.46 hrs
Flood Elev= 2,125.00'

Device Routing     Invert Outlet Devices

#1 Primary 2,122.00' 42.0" W x 29.0" H, R=21.5"/66.1"  Arch Culvert   
L= 53.0'   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 2,118.00'   S= 0.0755 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=26.92 cfs @ 12.46 hrs  HW=2,123.97'   (Free Discharge)
1=Culvert  (Inlet Controls 26.92 cfs @ 4.49 fps)

Pond S501: Culvert 30+60
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Inflow Area=23.415 ac

Peak Elev=2,123.97'

42.0" x 29.0"

R=21.5"/66.1"

Arch Culvert

n=0.025

L=53.0'

S=0.0755 '/'

26.97 cfs

26.97 cfs
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Summary for Pond S502: Culvert 37+30

Inflow Area = 2.560 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 3.21 cfs @ 12.39 hrs,  Volume= 0.393 af
Outflow = 3.21 cfs @ 12.39 hrs,  Volume= 0.393 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.21 cfs @ 12.39 hrs,  Volume= 0.393 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 2,150.88' @ 12.39 hrs
Flood Elev= 2,151.00'

Device Routing     Invert Outlet Devices

#1 Primary 2,150.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 98.0'   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 2,140.00'   S= 0.1020 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=3.20 cfs @ 12.39 hrs  HW=2,150.88'   (Free Discharge)
1=Culvert  (Inlet Controls 3.20 cfs @ 2.96 fps)

Pond S502: Culvert 37+30
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Inflow Area=2.560 ac

Peak Elev=2,150.88'

17.0" x 13.0"

R=9.0"/25.6"

Arch Culvert

n=0.025

L=98.0'

S=0.1020 '/'

3.21 cfs

3.21 cfs
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Summary for Pond S503: Culvert 38+30

Inflow Area = 3.348 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 4.33 cfs @ 12.37 hrs,  Volume= 0.514 af
Outflow = 4.33 cfs @ 12.37 hrs,  Volume= 0.514 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.33 cfs @ 12.37 hrs,  Volume= 0.514 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 2,153.09' @ 12.37 hrs
Flood Elev= 2,154.00'

Device Routing     Invert Outlet Devices

#1 Primary 2,152.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 52.0'   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 2,148.00'   S= 0.0769 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=4.31 cfs @ 12.37 hrs  HW=2,153.09'   (Free Discharge)
1=Culvert  (Inlet Controls 4.31 cfs @ 3.51 fps)

Pond S503: Culvert 38+30
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Inflow Area=3.348 ac

Peak Elev=2,153.09'

17.0" x 13.0"

R=9.0"/25.6"

Arch Culvert

n=0.025

L=52.0'

S=0.0769 '/'

4.33 cfs

4.33 cfs
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Summary for Pond S504: Culvert 39+30

Inflow Area = 6.355 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 9.74 cfs @ 12.26 hrs,  Volume= 0.976 af
Outflow = 9.74 cfs @ 12.26 hrs,  Volume= 0.976 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.74 cfs @ 12.26 hrs,  Volume= 0.976 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 2,157.49' @ 12.26 hrs
Flood Elev= 2,157.50'

Device Routing     Invert Outlet Devices

#1 Primary 2,156.00' 24.0" W x 18.0" H, R=12.5"/34.6"  Arch Culvert   
L= 49.0'   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 2,152.00'   S= 0.0816 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=9.68 cfs @ 12.26 hrs  HW=2,157.48'   (Free Discharge)
1=Culvert  (Inlet Controls 9.68 cfs @ 4.05 fps)

Pond S504: Culvert 39+30
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Inflow Area=6.355 ac

Peak Elev=2,157.49'

24.0" x 18.0"

R=12.5"/34.6"

Arch Culvert

n=0.025

L=49.0'

S=0.0816 '/'

9.74 cfs

9.74 cfs
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Summary for Pond S505: Culvert 41+00

Inflow Area = 2.616 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 5.47 cfs @ 12.12 hrs,  Volume= 0.402 af
Outflow = 5.47 cfs @ 12.12 hrs,  Volume= 0.402 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.47 cfs @ 12.12 hrs,  Volume= 0.402 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 2,161.39' @ 12.12 hrs
Flood Elev= 2,162.50'

Device Routing     Invert Outlet Devices

#1 Primary 2,160.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 35.0'   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 2,158.00'   S= 0.0571 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=5.38 cfs @ 12.12 hrs  HW=2,161.37'   (Free Discharge)
1=Culvert  (Inlet Controls 5.38 cfs @ 4.38 fps)

Pond S505: Culvert 41+00
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Inflow Area=2.616 ac

Peak Elev=2,161.39'

17.0" x 13.0"

R=9.0"/25.6"

Arch Culvert

n=0.025

L=35.0'

S=0.0571 '/'

5.47 cfs

5.47 cfs
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Summary for Link A203: A203

Inflow Area = 23.415 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af
Primary = 26.97 cfs @ 12.46 hrs,  Volume= 3.596 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link A203: A203
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Inflow Area=23.415 ac
26.97 cfs

26.97 cfs
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Summary for Link A205: A205

Inflow Area = 14.878 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25-yr event
Inflow = 20.11 cfs @ 12.26 hrs,  Volume= 2.285 af
Primary = 20.11 cfs @ 12.26 hrs,  Volume= 2.285 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link A205: A205
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Inflow Area=14.878 ac
20.11 cfs

20.11 cfs
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1,019,946 sf   0.00% Impervious   Runoff Depth=2.23"Subcatchment 501: Area 30+60
   Flow Length=1,638'   Tc=44.7 min   CN=73   Runoff=33.37 cfs  4.343 af

Peak Elev=2,124.30'   Inflow=33.37 cfs  4.343 afPond S501: Culvert 30+60
42.0" x 29.0", R=21.5"/66.1"  Arch Culvert  n=0.025  L=53.0'  S=0.0755 '/'   Outflow=33.37 cfs  4.343 af

   Inflow=33.37 cfs  4.343 afLink A203: A203
   Primary=33.37 cfs  4.343 af

Total Runoff Area = 23.415 ac   Runoff Volume = 4.343 af   Average Runoff Depth = 2.23"
100.00% Pervious = 23.415 ac     0.00% Impervious = 0.000 ac



701

To Culvert 701 (23.1 ac)

702

To Culvert 702 (0.1 ac)

703

To Culvert 703 (1.9)

801

To Culvert 801 (5.1 ac)

802

To Culvert 802 (6.7 ac)
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

140.800 68 Based on CN for P102  (701, 702, 703, 801, 802, 803, 804, 805, 806, 807, 808, 809)

140.800 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

1 D806 1,268.00 1,260.00 37.0 0.2162 0.013 12.0 0.0

2 S701 1,584.00 1,576.00 116.0 0.0690 0.013 42.0 29.0

3 S702 1,714.00 1,690.00 90.0 0.2667 0.025 17.0 13.0

4 S703 1,755.00 1,754.00 80.0 0.0125 0.025 17.0 13.0

5 S801 1,534.00 1,526.00 85.0 0.0941 0.025 28.0 20.0

6 S802 1,548.00 1,532.00 68.0 0.2353 0.025 17.0 13.0

7 S803 1,490.00 1,480.00 56.0 0.1786 0.025 17.0 13.0

8 S804 1,400.50 1,384.00 60.0 0.2750 0.013 42.0 29.0

9 S805 1,275.00 1,265.00 38.0 0.2632 0.025 17.0 13.0

10 S807 1,267.00 1,263.50 35.0 0.1000 0.025 28.0 20.0

11 S808 1,271.00 1,265.00 36.0 0.1667 0.025 17.0 13.0

12 S809 1,272.00 1,261.00 107.0 0.1028 0.025 35.0 24.0
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=23.100 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 701: To Culvert 701 (23.1 ac)
   Flow Length=1,860'   Tc=28.1 min   CN=68   Runoff=33.77 cfs  3.386 af

Runoff Area=0.100 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 702: To Culvert 702 (0.1 ac)
   Flow Length=126'   Tc=13.6 min   CN=68   Runoff=0.23 cfs  0.015 af

Runoff Area=1.900 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 703: To Culvert 703 (1.9)
   Flow Length=812'   Tc=29.0 min   CN=68   Runoff=2.72 cfs  0.279 af

Runoff Area=5.100 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 801: To Culvert 801 (5.1 ac)
   Flow Length=641'   Tc=30.3 min   CN=68   Runoff=7.06 cfs  0.748 af

Runoff Area=6.700 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 802: To Culvert 802 (6.7 ac)
   Flow Length=674'   Tc=22.2 min   CN=68   Runoff=11.50 cfs  0.982 af

Runoff Area=12.400 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 803: To Culvert 803 (12.4 ac)
   Flow Length=1,773'   Tc=33.0 min   CN=68   Runoff=16.17 cfs  1.818 af

Runoff Area=32.500 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 804: To Culvert 804 (32.5 ac)
   Flow Length=2,806'   Tc=32.3 min   CN=68   Runoff=43.09 cfs  4.764 af

Runoff Area=5.100 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 805: To Culvert 805 (5.1 ac)
   Flow Length=1,329'   Tc=20.0 min   CN=68   Runoff=9.34 cfs  0.748 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 806: To Culvert 806 (2.6 ac)
   Flow Length=1,384'   Tc=21.6 min   CN=68   Runoff=4.54 cfs  0.381 af

Runoff Area=20.500 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 807: To Culvert 807 (20.5 ac)
   Flow Length=2,383'   Tc=30.8 min   CN=68   Runoff=28.07 cfs  3.005 af

Runoff Area=0.400 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 808: To Culvert 808 (0.4 ac)
   Flow Length=399'   Tc=14.1 min   CN=68   Runoff=0.90 cfs  0.059 af

Runoff Area=30.400 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 809: To Culvert 809 (30.4 ac)
   Flow Length=1,781'   Tc=24.0 min   CN=68   Runoff=49.46 cfs  4.457 af

Avg. Depth=0.48'   Max Vel=7.01 fps   Inflow=33.77 cfs  3.386 afReach R701: Perennial Stream
n=0.040   L=345.0'   S=0.1203 '/'   Capacity=126.34 cfs   Outflow=33.54 cfs  3.386 af

Avg. Depth=0.18'   Max Vel=5.99 fps   Inflow=2.72 cfs  0.279 afReach R703: Intermittent Stream
n=0.040   L=117.0'   S=0.3419 '/'   Capacity=18.48 cfs   Outflow=2.71 cfs  0.279 af

Peak Elev=1,269.94'   Inflow=4.54 cfs  0.381 afPond D806: Culvert 806 (12") Roadway Low Point
12.0"  Round Culvert  n=0.013  L=37.0'  S=0.2162 '/'   Outflow=4.54 cfs  0.381 af

Peak Elev=1,586.32'   Inflow=33.77 cfs  3.386 afPond S701: Culvert 701 (42"x29") Perennial Stream 
42.0" x 29.0", R=21.5"/66.1"  Arch Culvert  n=0.013  L=116.0'  S=0.0690 '/'   Outflow=33.77 cfs  3.386 af



Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30Groton-Culverts-700_800
  Printed  12/3/2009Prepared by Vanasse Hangen Brustlin, Inc.

HydroCAD® 9.00  s/n 01038  © 2009 HydroCAD Software Solutions LLC

Peak Elev=1,714.80'   Inflow=2.80 cfs  0.293 afPond S702: Culvert 702 (17"x13") Intermittent Stream 
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=90.0'  S=0.2667 '/'   Outflow=2.80 cfs  0.293 af

Peak Elev=1,755.89'   Inflow=2.72 cfs  0.279 afPond S703: Culvert 703 (17"x13") Intermittent Stream 
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=80.0'  S=0.0125 '/'   Outflow=2.72 cfs  0.279 af

Peak Elev=1,542.52'   Inflow=40.62 cfs  4.134 afPond S801: Culvert 801 (28"x20") Perennial Stream 
28.0" x 20.0", R=14.4"/42.3"  Arch Culvert  n=0.025  L=85.0'  S=0.0941 '/'   Outflow=40.62 cfs  4.134 af

Peak Elev=1,552.29'   Inflow=11.50 cfs  0.982 afPond S802: Culvert 802 (17"x13") Intermittent Stream 
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=68.0'  S=0.2353 '/'   Outflow=11.50 cfs  0.982 af

Peak Elev=1,498.32'   Inflow=16.17 cfs  1.818 afPond S803: Culvert 803 (17"x13") Intermittent Stream 
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=56.0'  S=0.1786 '/'   Outflow=16.17 cfs  1.818 af

Peak Elev=1,403.46'   Inflow=43.09 cfs  4.764 afPond S804: Culvert 804 (42"x29") Perennial Stream 
42.0" x 29.0", R=21.5"/66.1"  Arch Culvert  n=0.013  L=60.0'  S=0.2750 '/'   Outflow=43.09 cfs  4.764 af

Peak Elev=1,278.02'   Inflow=9.34 cfs  0.748 afPond S805: Culvert 805 (17"x13") Intermittent Stream 
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=38.0'  S=0.2632 '/'   Outflow=9.34 cfs  0.748 af

Peak Elev=1,271.34'   Inflow=28.07 cfs  3.005 afPond S807: Culvert 807 (28"x20") Intermittent Stream 
28.0" x 20.0", R=14.4"/42.3"  Arch Culvert  n=0.025  L=35.0'  S=0.1000 '/'   Outflow=28.07 cfs  3.005 af

Peak Elev=1,271.41'   Inflow=0.90 cfs  0.059 afPond S808: Culvert 808 (17"x13") Intermittent Stream 
17.0" x 13.0", R=9.0"/25.6"  Arch Culvert  n=0.025  L=36.0'  S=0.1667 '/'   Outflow=0.90 cfs  0.059 af

Peak Elev=1,277.86'   Inflow=49.46 cfs  4.457 afPond S809: Culvert 809 (35"x24") Perennial Stream 
35.0" x 24.0", R=17.9"/55.1"  Arch Culvert  n=0.025  L=107.0'  S=0.1028 '/'   Outflow=49.46 cfs  4.457 af

Total Runoff Area = 140.800 ac   Runoff Volume = 20.641 af   Average Runoff Depth = 1.76"
100.00% Pervious = 140.800 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 701: To Culvert 701 (23.1 ac)

Runoff = 33.77 cfs @ 12.25 hrs,  Volume= 3.386 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 23.100 68 Based on CN for P102

23.100 100.00% Pervious Area

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

16.2 100 0.2100 0.10 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.6 390 0.2460 2.48 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.9 232 0.1640 2.02 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

4.4 776 0.3480 2.95 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

2.5 196 0.0710 1.33 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 166 0.0800 5.26 7.89 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

28.1 1,860 Total

Summary for Subcatchment 702: To Culvert 702 (0.1 ac)

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 0.015 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 0.100 68 Based on CN for P102

0.100 100.00% Pervious Area

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

13.5 100 0.3300 0.12 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

0.1 26 0.6200 3.94 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

13.6 126 Total
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Summary for Subcatchment 703: To Culvert 703 (1.9)

Runoff = 2.72 cfs @ 12.26 hrs,  Volume= 0.279 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 1.900 68 Based on CN for P102

1.900 100.00% Pervious Area

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

23.8 100 0.0800 0.07 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

2.0 252 0.1850 2.15 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.1 93 0.0860 1.47 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.9 316 0.3230 2.84 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.2 51 0.1180 4.26 6.39 Trap/Vee/Rect Channel Flow, Drainage Ditch
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

29.0 812 Total

Summary for Subcatchment 801: To Culvert 801 (5.1 ac)

Runoff = 7.06 cfs @ 12.28 hrs,  Volume= 0.748 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 5.100 68 Based on CN for P102

5.100 100.00% Pervious Area

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

26.7 100 0.0600 0.06 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

3.0 350 0.1490 1.93 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.6 191 0.0940 5.70 8.55 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

30.3 641 Total
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Summary for Subcatchment 802: To Culvert 802 (6.7 ac)

Runoff = 11.50 cfs @ 12.17 hrs,  Volume= 0.982 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 6.700 68 Based on CN for P102

6.700 100.00% Pervious Area

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

19.6 100 0.1300 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.0 146 0.2300 2.40 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.5 149 0.1500 5.33 16.00 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'  n= 0.060

0.6 83 0.0200 2.28 Shallow Concentrated Flow, Wetland
Unpaved   Kv= 16.1 fps

0.5 196 0.2000 6.16 18.47 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'  n= 0.060

22.2 674 Total

Summary for Subcatchment 803: To Culvert 803 (12.4 ac)

Runoff = 16.17 cfs @ 12.31 hrs,  Volume= 1.818 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 12.400 68 Based on CN for P102

12.400 100.00% Pervious Area

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

22.1 100 0.0970 0.08 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

3.2 508 0.2810 2.65 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.1 45 0.1370 6.88 10.32 Trap/Vee/Rect Channel Flow, Drainage
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.040

0.5 43 0.0230 1.33 13.32 Pipe Channel, Mattress
120.0" x 12.0"  Box  Area= 10.0 sf  Perim= 22.0'  r= 0.45'  n= 0.100

7.1 1,077 0.2550 2.52 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

33.0 1,773 Total
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Summary for Subcatchment 804: To Culvert 804 (32.5 ac)

Runoff = 43.09 cfs @ 12.30 hrs,  Volume= 4.764 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 32.500 68 Based on CN for P102

32.500 100.00% Pervious Area

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

18.1 100 0.1600 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.9 266 0.2260 2.38 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.7 104 0.0770 2.45 3.67 Trap/Vee/Rect Channel Flow, wetland area
Bot.W=5.00'  D=0.25'  Z= 4.0 '/'  Top.W=7.00'  n= 0.060

1.9 272 0.2280 2.39 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.9 150 0.0530 2.85 4.28 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

0.6 44 0.0230 1.33 13.32 Pipe Channel, Mattress
120.0" x 12.0"  Box  Area= 10.0 sf  Perim= 22.0'  r= 0.45'  n= 0.100

2.7 349 0.1920 2.19 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.3 87 0.1490 4.78 7.18 Trap/Vee/Rect Channel Flow, Drainage Way
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'  n= 0.060

0.6 44 0.0230 1.33 13.32 Pipe Channel, Mattress
120.0" x 12.0"  Box  Area= 10.0 sf  Perim= 22.0'  r= 0.45'  n= 0.100

3.2 564 0.3550 2.98 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.4 826 0.2620 9.52 14.28 Trap/Vee/Rect Channel Flow, Mountain Stream
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

32.3 2,806 Total

Summary for Subcatchment 805: To Culvert 805 (5.1 ac)

Runoff = 9.34 cfs @ 12.15 hrs,  Volume= 0.748 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 5.100 68 Based on CN for P102

5.100 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

13.2 100 0.3530 0.13 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

6.8 1,229 0.3600 3.00 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

20.0 1,329 Total

Summary for Subcatchment 806: To Culvert 806 (2.6 ac)

Runoff = 4.54 cfs @ 12.17 hrs,  Volume= 0.381 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 2.600 68 Based on CN for P102

2.600 100.00% Pervious Area

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

13.2 100 0.3530 0.13 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

8.4 1,284 0.2620 2.56 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

21.6 1,384 Total

Summary for Subcatchment 807: To Culvert 807 (20.5 ac)

Runoff = 28.07 cfs @ 12.28 hrs,  Volume= 3.005 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 20.500 68 Based on CN for P102

20.500 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.9 22 0.0450 0.04 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

15.0 78 0.1540 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.6 187 0.1600 2.00 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

1.2 196 0.0310 2.83 Shallow Concentrated Flow, Upland Wetland
Unpaved   Kv= 16.1 fps

0.3 155 0.2580 9.44 14.17 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

1.4 238 0.3020 2.75 Shallow Concentrated Flow, Woodland
Woodland   Kv= 5.0 fps

2.4 1,507 0.3110 10.37 15.55 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

30.8 2,383 Total

Summary for Subcatchment 808: To Culvert 808 (0.4 ac)

Runoff = 0.90 cfs @ 12.07 hrs,  Volume= 0.059 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30

Area (ac) CN Description

* 0.400 68 Based on CN for P102

0.400 100.00% Pervious Area

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

12.6 100 0.3900 0.13 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

1.5 283 0.4100 3.20 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.0 16 0.1250 6.00 6.00 Trap/Vee/Rect Channel Flow, Existing Stream
Bot.W=1.00'  D=0.50'  Z= 2.0 '/'  Top.W=3.00'
n= 0.040  Mountain streams

14.1 399 Total

Summary for Subcatchment 809: To Culvert 809 (30.4 ac)

Runoff = 49.46 cfs @ 12.20 hrs,  Volume= 4.457 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 50-yr  Rainfall=5.30", Ia/S=0.30
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Area (ac) CN Description

* 30.400 68 Based on CN for P102

30.400 100.00% Pervious Area

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

14.4 100 0.2800 0.12 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

8.8 1,481 0.3180 2.82 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

0.8 200 0.0600 4.16 4.16 Trap/Vee/Rect Channel Flow, Existing Stream
Bot.W=1.00'  D=0.50'  Z= 2.0 '/'  Top.W=3.00'
n= 0.040  Mountain streams

24.0 1,781 Total

Summary for Reach R701: Perennial Stream

Inflow Area = 23.100 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 33.77 cfs @ 12.25 hrs,  Volume= 3.386 af
Outflow = 33.54 cfs @ 12.27 hrs,  Volume= 3.386 af,  Atten= 1%,  Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.01 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 2.38 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 1,661 cf @ 12.26 hrs,  Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 126.34 cfs

8.00'  x  1.00'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 4.0 '/'   Top Width= 16.00'
Length= 345.0'   Slope= 0.1203 '/'
Inlet Invert= 1,575.50',  Outlet Invert= 1,534.00'

‡

Summary for Reach R703: Intermittent Stream

Inflow Area = 1.900 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 2.72 cfs @ 12.26 hrs,  Volume= 0.279 af
Outflow = 2.71 cfs @ 12.27 hrs,  Volume= 0.279 af,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.99 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.16 fps,  Avg. Travel Time= 0.9 min
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Peak Storage= 53 cf @ 12.26 hrs,  Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 0.50',  Capacity at Bank-Full= 18.48 cfs

2.00'  x  0.50'  deep channel,  n= 0.040  Mountain streams
Side Slope Z-value= 3.0 '/'   Top Width= 5.00'
Length= 117.0'   Slope= 0.3419 '/'
Inlet Invert= 1,754.00',  Outlet Invert= 1,714.00'

‡

Summary for Pond D806: Culvert 806 (12") Roadway Low Point

Inflow Area = 2.600 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 4.54 cfs @ 12.17 hrs,  Volume= 0.381 af
Outflow = 4.54 cfs @ 12.17 hrs,  Volume= 0.381 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.54 cfs @ 12.17 hrs,  Volume= 0.381 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,269.94' @ 12.17 hrs
Flood Elev= 1,271.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,268.00' 12.0"  Round Culvert   
L= 37.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,260.00'   S= 0.2162 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=4.49 cfs @ 12.17 hrs  HW=1,269.91'   (Free Discharge)
1=Culvert  (Inlet Controls 4.49 cfs @ 5.71 fps)

Summary for Pond S701: Culvert 701 (42"x29") Perennial Stream Crossing

Inflow Area = 23.100 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 33.77 cfs @ 12.25 hrs,  Volume= 3.386 af
Outflow = 33.77 cfs @ 12.25 hrs,  Volume= 3.386 af,  Atten= 0%,  Lag= 0.0 min
Primary = 33.77 cfs @ 12.25 hrs,  Volume= 3.386 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,586.32' @ 12.25 hrs
Flood Elev= 1,586.50'

Device Routing     Invert Outlet Devices

#1 Primary 1,584.00' 42.0" W x 29.0" H, R=21.5"/66.1"  Arch Culvert   
L= 116.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,576.00'   S= 0.0690 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   
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Primary OutFlow  Max=33.74 cfs @ 12.25 hrs  HW=1,586.32'   (Free Discharge)
1=Culvert  (Inlet Controls 33.74 cfs @ 5.08 fps)

Summary for Pond S702: Culvert 702 (17"x13") Intermittent Stream Crossing

Inflow Area = 2.000 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 2.80 cfs @ 12.26 hrs,  Volume= 0.293 af
Outflow = 2.80 cfs @ 12.26 hrs,  Volume= 0.293 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.80 cfs @ 12.26 hrs,  Volume= 0.293 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,714.80' @ 12.26 hrs
Flood Elev= 1,717.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,714.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 90.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,690.00'   S= 0.2667 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=2.78 cfs @ 12.26 hrs  HW=1,714.80'   (Free Discharge)
1=Culvert  (Inlet Controls 2.78 cfs @ 2.79 fps)

Summary for Pond S703: Culvert 703 (17"x13") Intermittent Stream Crossing

Inflow Area = 1.900 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 2.72 cfs @ 12.26 hrs,  Volume= 0.279 af
Outflow = 2.72 cfs @ 12.26 hrs,  Volume= 0.279 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.72 cfs @ 12.26 hrs,  Volume= 0.279 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,755.89' @ 12.26 hrs
Flood Elev= 1,758.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,755.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 80.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,754.00'   S= 0.0125 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=2.70 cfs @ 12.26 hrs  HW=1,755.88'   (Free Discharge)
1=Culvert  (Barrel Controls 2.70 cfs @ 3.28 fps)

Summary for Pond S801: Culvert 801 (28"x20") Perennial Stream Crossing

Inflow Area = 28.200 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 40.62 cfs @ 12.27 hrs,  Volume= 4.134 af
Outflow = 40.62 cfs @ 12.27 hrs,  Volume= 4.134 af,  Atten= 0%,  Lag= 0.0 min
Primary = 40.62 cfs @ 12.27 hrs,  Volume= 4.134 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 1,542.52' @ 12.27 hrs
Flood Elev= 1,548.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,534.00' 28.0" W x 20.0" H, R=14.4"/42.3"  Arch Culvert   
L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,526.00'   S= 0.0941 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=40.26 cfs @ 12.27 hrs  HW=1,542.35'   (Free Discharge)
1=Culvert  (Barrel Controls 40.26 cfs @ 13.00 fps)

Summary for Pond S802: Culvert 802 (17"x13") Intermittent Stream Crossing

Inflow Area = 6.700 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 11.50 cfs @ 12.17 hrs,  Volume= 0.982 af
Outflow = 11.50 cfs @ 12.17 hrs,  Volume= 0.982 af,  Atten= 0%,  Lag= 0.0 min
Primary = 11.50 cfs @ 12.17 hrs,  Volume= 0.982 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,552.29' @ 12.17 hrs
Flood Elev= 1,560.50'

Device Routing     Invert Outlet Devices

#1 Primary 1,548.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 68.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,532.00'   S= 0.2353 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=11.34 cfs @ 12.17 hrs  HW=1,552.20'   (Free Discharge)
1=Culvert  (Inlet Controls 11.34 cfs @ 9.23 fps)

Summary for Pond S803: Culvert 803 (17"x13") Intermittent Stream Crossing

Inflow Area = 12.400 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 16.17 cfs @ 12.31 hrs,  Volume= 1.818 af
Outflow = 16.17 cfs @ 12.31 hrs,  Volume= 1.818 af,  Atten= 0%,  Lag= 0.0 min
Primary = 16.17 cfs @ 12.31 hrs,  Volume= 1.818 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,498.32' @ 12.31 hrs
Flood Elev= 1,496.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,490.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 56.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,480.00'   S= 0.1786 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=16.09 cfs @ 12.31 hrs  HW=1,498.18'   (Free Discharge)
1=Culvert  (Barrel Controls 16.09 cfs @ 13.09 fps)
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Summary for Pond S804: Culvert 804 (42"x29") Perennial Stream Crossing

Inflow Area = 32.500 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 43.09 cfs @ 12.30 hrs,  Volume= 4.764 af
Outflow = 43.09 cfs @ 12.30 hrs,  Volume= 4.764 af,  Atten= 0%,  Lag= 0.0 min
Primary = 43.09 cfs @ 12.30 hrs,  Volume= 4.764 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,403.46' @ 12.30 hrs
Flood Elev= 1,413.50'

Device Routing     Invert Outlet Devices

#1 Primary 1,400.50' 42.0" W x 29.0" H, R=21.5"/66.1"  Arch Culvert   
L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,384.00'   S= 0.2750 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=43.03 cfs @ 12.30 hrs  HW=1,403.45'   (Free Discharge)
1=Culvert  (Inlet Controls 43.03 cfs @ 6.40 fps)

Summary for Pond S805: Culvert 805 (17"x13") Intermittent Stream Crossing

Inflow Area = 5.100 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 9.34 cfs @ 12.15 hrs,  Volume= 0.748 af
Outflow = 9.34 cfs @ 12.15 hrs,  Volume= 0.748 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.34 cfs @ 12.15 hrs,  Volume= 0.748 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,278.02' @ 12.15 hrs
Flood Elev= 1,279.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,275.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 38.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,265.00'   S= 0.2632 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=9.31 cfs @ 12.15 hrs  HW=1,278.00'   (Free Discharge)
1=Culvert  (Inlet Controls 9.31 cfs @ 7.58 fps)

Summary for Pond S807: Culvert 807 (28"x20") Intermittent Stream Crossing

Inflow Area = 20.500 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 28.07 cfs @ 12.28 hrs,  Volume= 3.005 af
Outflow = 28.07 cfs @ 12.28 hrs,  Volume= 3.005 af,  Atten= 0%,  Lag= 0.0 min
Primary = 28.07 cfs @ 12.28 hrs,  Volume= 3.005 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,271.34' @ 12.28 hrs
Flood Elev= 1,272.50'
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Device Routing     Invert Outlet Devices

#1 Primary 1,267.00' 28.0" W x 20.0" H, R=14.4"/42.3"  Arch Culvert   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,263.50'   S= 0.1000 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=27.92 cfs @ 12.28 hrs  HW=1,271.30'   (Free Discharge)
1=Culvert  (Inlet Controls 27.92 cfs @ 9.01 fps)

Summary for Pond S808: Culvert 808 (17"x13") Intermittent Stream Crossing

Inflow Area = 0.400 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.059 af
Outflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.90 cfs @ 12.07 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,271.41' @ 12.07 hrs
Flood Elev= 1,274.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,271.00' 17.0" W x 13.0" H, R=9.0"/25.6"  Arch Culvert   
L= 36.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,265.00'   S= 0.1667 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=0.87 cfs @ 12.07 hrs  HW=1,271.40'   (Free Discharge)
1=Culvert  (Inlet Controls 0.87 cfs @ 1.90 fps)

Summary for Pond S809: Culvert 809 (35"x24") Perennial Stream Crossing

Inflow Area = 30.400 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  50-yr event
Inflow = 49.46 cfs @ 12.20 hrs,  Volume= 4.457 af
Outflow = 49.46 cfs @ 12.20 hrs,  Volume= 4.457 af,  Atten= 0%,  Lag= 0.0 min
Primary = 49.46 cfs @ 12.20 hrs,  Volume= 4.457 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,277.86' @ 12.20 hrs
Flood Elev= 1,278.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,272.00' 35.0" W x 24.0" H, R=17.9"/55.1"  Arch Culvert   
L= 107.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,261.00'   S= 0.1028 '/'   Cc= 0.900   
n= 0.025  Corrugated metal   

Primary OutFlow  Max=49.36 cfs @ 12.20 hrs  HW=1,277.84'   (Free Discharge)
1=Culvert  (Inlet Controls 49.36 cfs @ 10.66 fps)
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=23.100 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 701: To Culvert 701 (23.1 ac)
   Flow Length=1,860'   Tc=28.1 min   CN=68   Runoff=33.77 cfs  3.386 af

Runoff Area=5.100 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 801: To Culvert 801 (5.1 ac)
   Flow Length=641'   Tc=30.3 min   CN=68   Runoff=7.06 cfs  0.748 af

Runoff Area=32.500 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 804: To Culvert 804 (32.5 ac)
   Flow Length=2,806'   Tc=32.3 min   CN=68   Runoff=43.09 cfs  4.764 af

Runoff Area=20.500 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 807: To Culvert 807 (20.5 ac)
   Flow Length=2,383'   Tc=30.8 min   CN=68   Runoff=28.07 cfs  3.005 af

Runoff Area=30.400 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment 809: To Culvert 809 (30.4 ac)
   Flow Length=1,781'   Tc=24.0 min   CN=68   Runoff=49.46 cfs  4.457 af

Avg. Depth=0.48'   Max Vel=7.01 fps   Inflow=33.77 cfs  3.386 afReach R701: Perennial Stream
n=0.040   L=345.0'   S=0.1203 '/'   Capacity=126.34 cfs   Outflow=33.54 cfs  3.386 af

Peak Elev=1,586.32'   Inflow=33.77 cfs  3.386 afPond S701: Culvert 701 (42"x29") Perennial Stream 
42.0" x 29.0", R=21.5"/66.1"  Arch Culvert  n=0.013  L=116.0'  S=0.0690 '/'   Outflow=33.77 cfs  3.386 af

Peak Elev=1,542.52'   Inflow=40.62 cfs  4.134 afPond S801: Culvert 801 (28"x20") Perennial Stream 
28.0" x 20.0", R=14.4"/42.3"  Arch Culvert  n=0.025  L=85.0'  S=0.0941 '/'   Outflow=40.62 cfs  4.134 af

Peak Elev=1,403.46'   Inflow=43.09 cfs  4.764 afPond S804: Culvert 804 (42"x29") Perennial Stream 
42.0" x 29.0", R=21.5"/66.1"  Arch Culvert  n=0.013  L=60.0'  S=0.2750 '/'   Outflow=43.09 cfs  4.764 af

Peak Elev=1,271.34'   Inflow=28.07 cfs  3.005 afPond S807: Culvert 807 (28"x20") Intermittent Stream 
28.0" x 20.0", R=14.4"/42.3"  Arch Culvert  n=0.025  L=35.0'  S=0.1000 '/'   Outflow=28.07 cfs  3.005 af

Peak Elev=1,277.86'   Inflow=49.46 cfs  4.457 afPond S809: Culvert 809 (35"x24") Perennial Stream 
35.0" x 24.0", R=17.9"/55.1"  Arch Culvert  n=0.025  L=107.0'  S=0.1028 '/'   Outflow=49.46 cfs  4.457 af

Total Runoff Area = 111.600 ac   Runoff Volume = 16.360 af   Average Runoff Depth = 1.76"
100.00% Pervious = 111.600 ac     0.00% Impervious = 0.000 ac
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

19.400 65 Based on CN for P201  (901, 903)

19.400 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Goup

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

19.400 Other 901, 903

19.400 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

1 D901 1,357.00 1,344.00 146.0 0.0890 0.013 12.0 0.0

2 S903 1,366.00 1,365.50 55.0 0.0091 0.025 24.0 18.0
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=8.000 ac   0.00% Impervious   Runoff Depth=1.18"Subcatchment 901: To Culvert 901 (8.0 ac)
   Flow Length=787'   Tc=27.3 min   CN=65   Runoff=7.00 cfs  0.789 af

Runoff Area=11.400 ac   0.00% Impervious   Runoff Depth=1.18"Subcatchment 903: To Culvert 903 (11.4 ac)
   Flow Length=1,278'   Tc=41.9 min   CN=65   Runoff=7.31 cfs  1.124 af

Peak Elev=1,360.92'   Inflow=7.00 cfs  0.789 afPond D901: Culvert 901 (12") Wetland Crossing
12.0"  Round Culvert  n=0.013  L=146.0'  S=0.0890 '/'   Outflow=7.00 cfs  0.789 af

Peak Elev=1,367.46'   Inflow=7.31 cfs  1.124 afPond S903: Culvert 903 (24"x18") Intermittent Stream 
24.0" x 18.0", R=12.9"/34.6"  Arch Culvert  n=0.025  L=55.0'  S=0.0091 '/'   Outflow=7.31 cfs  1.124 af

Total Runoff Area = 19.400 ac   Runoff Volume = 1.913 af   Average Runoff Depth = 1.18"
100.00% Pervious = 19.400 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 901: To Culvert 901 (8.0 ac)

Runoff = 7.00 cfs @ 12.26 hrs,  Volume= 0.789 af,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 8.000 65 Based on CN for P201

8.000 100.00% Pervious Area

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

19.2 100 0.1380 0.09 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

8.1 687 0.0800 1.41 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

27.3 787 Total

Subcatchment 901: To Culvert 901 (8.0 ac)

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=8.000 ac

Runoff Volume=0.789 af

Runoff Depth=1.18"

Flow Length=787'

Tc=27.3 min

CN=65

7.00 cfs
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Summary for Subcatchment 903: To Culvert 903 (11.4 ac)

Runoff = 7.31 cfs @ 12.47 hrs,  Volume= 1.124 af,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description

* 11.400 65 Based on CN for P201

11.400 100.00% Pervious Area

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

22.7 35 0.0110 0.03 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

9.8 65 0.3080 0.11 Sheet Flow, Woods
Woods: Dense underbrush   n= 0.800   P2= 2.60"

9.4 1,178 0.1730 2.08 Shallow Concentrated Flow, Woods
Woodland   Kv= 5.0 fps

41.9 1,278 Total

Subcatchment 903: To Culvert 903 (11.4 ac)

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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w
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Type II 24-hr 25-yr

Rainfall=4.80"

Ia/S=0.30

Runoff Area=11.400 ac

Runoff Volume=1.124 af

Runoff Depth=1.18"

Flow Length=1,278'

Tc=41.9 min

CN=65

7.31 cfs
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Summary for Pond D901: Culvert 901 (12") Wetland Crossing

Inflow Area = 8.000 ac, 0.00% Impervious,  Inflow Depth = 1.18"    for  25-yr event
Inflow = 7.00 cfs @ 12.26 hrs,  Volume= 0.789 af
Outflow = 7.00 cfs @ 12.26 hrs,  Volume= 0.789 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.00 cfs @ 12.26 hrs,  Volume= 0.789 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,360.92' @ 12.26 hrs
Flood Elev= 1,361.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,357.00' 12.0"  Round Culvert   
L= 146.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,344.00'   S= 0.0890 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Primary OutFlow  Max=6.96 cfs @ 12.26 hrs  HW=1,360.89'   (Free Discharge)
1=Culvert  (Inlet Controls 6.96 cfs @ 8.86 fps)

Pond D901: Culvert 901 (12") Wetland Crossing

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Inflow Area=8.000 ac

Peak Elev=1,360.92'

12.0"

Round Culvert

n=0.013

L=146.0'

S=0.0890 '/'

7.00 cfs

7.00 cfs
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Summary for Pond S903: Culvert 903 (24"x18") Intermittent Stream Crossing

Inflow Area = 11.400 ac, 0.00% Impervious,  Inflow Depth = 1.18"    for  25-yr event
Inflow = 7.31 cfs @ 12.47 hrs,  Volume= 1.124 af
Outflow = 7.31 cfs @ 12.47 hrs,  Volume= 1.124 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.31 cfs @ 12.47 hrs,  Volume= 1.124 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1,367.46' @ 12.47 hrs
Flood Elev= 1,368.00'

Device Routing     Invert Outlet Devices

#1 Primary 1,366.00' 24.0" W x 18.0" H, R=12.9"/34.6"  Arch Culvert   
L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 1,365.50'   S= 0.0091 '/'   Cc= 0.900   n= 0.025   

Primary OutFlow  Max=7.29 cfs @ 12.47 hrs  HW=1,367.45'   (Free Discharge)
1=Culvert  (Barrel Controls 7.29 cfs @ 3.79 fps)

Pond S903: Culvert 903 (24"x18") Intermittent Stream Crossing

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Inflow Area=11.400 ac

Peak Elev=1,367.46'

24.0" x 18.0"

R=12.9"/34.6"

Arch Culvert

n=0.025

L=55.0'

S=0.0091 '/'

7.31 cfs

7.31 cfs
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 100 100a 101 102 103 104 105

Design Storm (yr): 25 25 25 25 25 25 25
Defined Channel (yes/no) no Yes no no no no no
Channel Width, ft n/a 5 n/a n/a n/a n/a n/a
Pipe Dia (D), in 12 12 18 42 30 30 18
Tail Water (Tw), ft 0.5 0.5 0.8 1.8 1.3 1.3 0.8

Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 0.3 0.5 10.5 29.2 15.1 13.9 9.3
Apron Width (outlet), ft 3.0 5.0 4.5 10.5 7.5 7.5 4.5
Apron Length, ft 7.9 8.6 27.6 37.9 29.0 28.0 25.7
Apron Width (end), ft 6 n/a 16 26 19 19 15
Apron Width (channel), ft n/a 5 n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.01 0.02 0.41 0.29 0.24 0.21 0.35
Median Stone Dia., in 0.10 0.21 4.91 3.53 2.87 2.57 4.17
Largest Stone Dia., ft 0.01 0.03 0.61 0.44 0.36 0.32 0.52
Largest Stone Dia., in 0.14 0.32 7.36 5.29 4.30 3.85 6.26
Apron Depth, ft 0.5 0.5 0.9 0.7 0.5 0.5 0.8
Apron Depth, in 6.0 6.0 11.0 7.9 6.4 6.0 9.4

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 106 107 108 109 110 111 112

Design Storm (yr): 25 25 25 25 25 25 25
Defined Channel (yes/no) no no no no no no no
Channel Width, ft n/a n/a n/a n/a n/a n/a n/a
Pipe Dia (D), in 15 18 18 36 18 24 70
Tail Water (Tw), ft 0.6 0.8 0.8 1.5 0.8 1.0 2.9

Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 4.1 6.4 5.7 33.1 6.9 3.6 44.7
Apron Width (outlet), ft 3.8 4.5 4.5 9.0 4.5 6.0 17.5
Apron Length, ft 17.6 21.0 19.8 40.1 21.8 17.8 50.4
Apron Width (end), ft 11 13 12 25 13 13 38
Apron Width (channel), ft n/a n/a n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.17 0.21 0.18 0.47 0.23 0.06 0.19
Median Stone Dia., in 2.02 2.53 2.17 5.67 2.80 0.66 2.24
Largest Stone Dia., ft 0.25 0.32 0.27 0.71 0.35 0.08 0.28
Largest Stone Dia., in 3.02 3.80 3.26 8.50 4.20 0.99 3.35
Apron Depth, ft 0.5 0.5 0.5 1.1 0.5 0.5 0.5
Apron Depth, in 6.0 6.0 6.0 12.8 6.3 6.0 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 113 114 114a 115 116 117 118

Design Storm (yr): 25 25 25 25 25 25 25
Defined Channel (yes/no) no no no no no no no
Channel Width, ft n/a n/a n/a n/a n/a n/a n/a
Pipe Dia (D), in 12 70 15 30 72 18 12
Tail Water (Tw), ft 0.5 2.9 0.6 1.3 3.0 0.8 0.5

Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 0.8 48.6 2.0 20.8 122.5 6.4 1.6
Apron Width (outlet), ft 3.0 17.5 3.8 7.5 18.0 4.5 3.0
Apron Length, ft 9.4 51.2 13.0 33.3 67.0 21.0 11.8
Apron Width (end), ft 7 38 9 21 45 13 8
Apron Width (channel), ft n/a n/a n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.03 0.21 0.06 0.37 0.68 0.21 0.07
Median Stone Dia., in 0.36 2.50 0.77 4.39 8.11 2.53 0.90
Largest Stone Dia., ft 0.04 0.31 0.10 0.55 1.01 0.32 0.11
Largest Stone Dia., in 0.53 3.75 1.16 6.59 12.17 3.80 1.35
Apron Depth, ft 0.5 0.5 0.5 0.8 1.5 0.5 0.5
Apron Depth, in 6.0 6.0 6.0 9.9 18.3 6.0 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 119

Design Storm (yr): 25
Defined Channel (yes/no) no
Channel Width, ft n/a
Pipe Dia (D), in 12
Tail Water (Tw), ft 0.5

Tw>=0.5D
Flow (Q), cfs 1.5
Apron Width (outlet), ft 3.0
Apron Length, ft 11.5
Apron Width (end), ft 8
Apron Width (channel), ft n/a
Median Stone Dia., ft 0.07
Median Stone Dia., in 0.82
Largest Stone Dia., ft 0.10
Largest Stone Dia., in 1.24
Apron Depth, ft 0.5
Apron Depth, in 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 201 202 203 204 205 206 207

Design Storm (yr): 25 25 25 25 25 25 25
Defined Channel (yes/no) no no no no no no no
Channel Width, ft n/a n/a n/a n/a n/a n/a n/a
Pipe Dia (D), in 15 21 48 21 36 21 21
Tail Water (Tw), ft 0.6 0.9 2.0 0.9 1.5 0.9 0.9

Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 6.5 6.1 31.7 3.9 33.9 22.2 5.0
Apron Width (outlet), ft 3.8 5.3 12.0 5.3 9.0 5.3 5.3
Apron Length, ft 22.7 20.2 39.9 17.3 40.6 41.0 18.7
Apron Width (end), ft 13 13 28 12 25 22 13
Apron Width (channel), ft n/a n/a n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.31 0.14 0.25 0.08 0.49 0.81 0.11
Median Stone Dia., in 3.73 1.70 3.01 0.96 5.85 9.78 1.30
Largest Stone Dia., ft 0.47 0.21 0.38 0.12 0.73 1.22 0.16
Largest Stone Dia., in 5.59 2.55 4.51 1.44 8.78 14.67 1.95
Apron Depth, ft 0.7 0.5 0.6 0.5 1.1 1.8 0.5
Apron Depth, in 8.4 6.0 6.8 6.0 13.2 22.0 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 208 209 210 211 212 213 214

Design Storm (yr): 25 25 25 25 25 25 25
Defined Channel (yes/no) no no no no no no no
Channel Width, ft n/a n/a n/a n/a n/a n/a n/a
Pipe Dia (D), in 54 60 21 21 24 54 21
Tail Water (Tw), ft 2.3 2.5 0.9 0.9 1.0 2.3 0.9

Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 48.6 53.8 0.9 1.3 12.5 65.1 3.2
Apron Width (outlet), ft 13.5 15.0 5.3 5.3 6.0 13.5 5.3
Apron Length, ft 46.8 49.4 13.4 13.9 27.3 52.0 16.4
Apron Width (end), ft 32 35 11 11 17 34 12
Apron Width (channel), ft n/a n/a n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.35 0.32 0.01 0.02 0.29 0.52 0.06
Median Stone Dia., in 4.20 3.90 0.14 0.22 3.48 6.21 0.72
Largest Stone Dia., ft 0.53 0.49 0.02 0.03 0.44 0.78 0.09
Largest Stone Dia., in 6.31 5.85 0.20 0.33 5.22 9.31 1.08
Apron Depth, ft 0.8 0.7 0.5 0.5 0.7 1.2 0.5
Apron Depth, in 9.5 8.8 6.0 6.0 7.8 14.0 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date:
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 d

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 d
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 *

Outlet Description
Design Element 215 216 217 219 220 221 222

Design Storm (yr): 25 25 25 25 25 25 25
Defined Channel (yes/no) no no no no no no no
Channel Width, ft n/a n/a n/a n/a n/a n/a n/a
Pipe Dia (D), in 24 21 110 70 18 70 110
Tail Water (Tw), ft 1.0 0.9 4.6 2.9 0.8 2.9 4.6

Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 10.4 2.8 182.8 79.8 11.5 77.2 214.4
Apron Width (outlet), ft 6.0 5.3 27.5 17.5 4.5 17.5 27.5
Apron Length, ft 25.0 15.9 83.9 57.8 29.3 57.3 87.3
Apron Width (end), ft 16 12 61 41 16 40 62
Apron Width (channel), ft n/a n/a n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.23 0.05 0.49 0.40 0.46 0.39 0.61
Median Stone Dia., in 2.72 0.60 5.90 4.84 5.54 4.63 7.30
Largest Stone Dia., ft 0.34 0.08 0.74 0.61 0.69 0.58 0.91
Largest Stone Dia., in 4.09 0.90 8.86 7.26 8.31 6.95 10.96
Apron Depth, ft 0.5 0.5 1.1 0.9 1.0 0.9 1.4
Apron Depth, in 6.1 6.0 13.3 10.9 12.5 10.4 16.4

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 501 502 503 504 505

Design Storm (yr): 25 25 25 25 25
Defined Channel (yes/no) no no no no no
Channel Width, ft n/a n/a n/a n/a n/a
Pipe Dia (D), in 36 15 15 21 15
Tail Water (Tw), ft 1.5 0.6 0.6 0.9 0.6

Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 27.0 3.2 4.3 9.7 5.5
Apron Width (outlet), ft 9.0 3.8 3.8 5.3 3.8
Apron Length, ft 36.6 15.6 18.0 24.8 20.6
Apron Width (end), ft 24 10 11 15 12
Apron Width (channel), ft n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.36 0.12 0.18 0.27 0.25
Median Stone Dia., in 4.32 1.45 2.15 3.24 2.98
Largest Stone Dia., ft 0.54 0.18 0.27 0.41 0.37
Largest Stone Dia., in 6.48 2.17 3.22 4.86 4.47
Apron Depth, ft 0.8 0.5 0.5 0.6 0.6
Apron Depth, in 9.7 6.0 6.0 7.3 6.7

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 602 603 604 605

Design Storm (yr): 25 25 25 25
Defined Channel (yes/no) no no no no
Channel Width, ft n/a n/a n/a n/a
Pipe Dia (D), in 18 15 48 30
Tail Water (Tw), ft 0.8 0.6 2.0 1.3

Tw>=0.5D Tw<0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 7.7 2.4 74.1 10.2
Apron Width (outlet), ft 4.5 3.8 12.0 7.5
Apron Length, ft 23.1 11.8 55.8 25.2
Apron Width (end), ft 14 16 34 18
Apron Width (channel), ft n/a n/a n/a n/a
Median Stone Dia., ft 0.27 0.09 0.78 0.14
Median Stone Dia., in 3.24 1.03 9.34 1.70
Largest Stone Dia., ft 0.41 0.13 1.17 0.21
Largest Stone Dia., in 4.87 1.54 14.01 2.55
Apron Depth, ft 0.6 0.5 1.8 0.5
Apron Depth, in 7.3 6.0 21.0 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 701 702 703

Design Storm (yr): 25 25 25
Defined Channel (yes/no) no no no
Channel Width, ft n/a n/a n/a
Pipe Dia (D), in 42 15 15
Tail Water (Tw), ft 1.8 0.6 0.6

Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 26.0 2.2 2.1
Apron Width (outlet), ft 10.5 3.8 3.8
Apron Length, ft 36.4 13.5 13.3
Apron Width (end), ft 25 9 9
Apron Width (channel), ft n/a n/a n/a
Median Stone Dia., ft 0.25 0.07 0.07
Median Stone Dia., in 3.02 0.88 0.83
Largest Stone Dia., ft 0.38 0.11 0.10
Largest Stone Dia., in 4.53 1.32 1.24
Apron Depth, ft 0.6 0.5 0.5
Apron Depth, in 6.8 6.0 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 801 802 803 804 805 806 807

Design Storm (yr): 25 25 25 25 25 25 25
Defined Channel (yes/no) no no no no no no no
Channel Width, ft n/a n/a n/a n/a n/a n/a n/a
Pipe Dia (D), in 30 15 15 42 15 12 24
Tail Water (Tw), ft 1.3 0.6 0.6 1.8 0.6 0.5 1.0

Tw>=0.5D Tw<0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 31.2 8.9 12.4 33.1 7.2 3.5 21.6
Apron Width (outlet), ft 7.5 3.8 3.8 10.5 3.8 3.0 6.0
Apron Length, ft 41.2 20.2 35.4 39.7 24.2 17.5 36.9
Apron Width (end), ft 24 24 18 26 13 10 21
Apron Width (channel), ft n/a n/a n/a n/a n/a n/a n/a
Median Stone Dia., ft 0.63 0.49 0.73 0.35 0.36 0.21 0.60
Median Stone Dia., in 7.54 5.90 8.82 4.16 4.27 2.55 7.22
Largest Stone Dia., ft 0.94 0.74 1.10 0.52 0.53 0.32 0.90
Largest Stone Dia., in 11.32 8.85 13.23 6.25 6.41 3.83 10.83
Apron Depth, ft 1.4 1.1 1.7 0.8 0.8 0.5 1.4
Apron Depth, in 17.0 13.3 19.8 9.4 9.6 6.0 16.2

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 808 809

Design Storm (yr): 25 25
Defined Channel (yes/no) no no
Channel Width, ft n/a n/a
Pipe Dia (D), in 15 36
Tail Water (Tw), ft 0.6 1.5

Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 0.7 38.2
Apron Width (outlet), ft 3.8 9.0
Apron Length, ft 10.3 43.1
Apron Width (end), ft 8 26
Apron Width (channel), ft n/a n/a
Median Stone Dia., ft 0.02 0.57
Median Stone Dia., in 0.19 6.86
Largest Stone Dia., ft 0.02 0.86
Largest Stone Dia., in 0.29 10.29
Apron Depth, ft 0.5 1.3
Apron Depth, in 6.0 15.4

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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Computations

Project #: 52036
Project: Groton Wind Farm
Location: Groton, New Hampshire
Calculated by: EKG Date: 12/2/2009
Checked by: Date:
Title: Riprap Outlet Protection Sizing

Source:  New Hampshire Stormwater Manual, Volume 2,
Post-Construction Best Management Practices Selection & Design
NHDES, December 2008, Section 4-6.6. p. 172.

Apron Width at Outlet: Width = 3*pipe dia. (or width of channel)
Apron Length: Length = (1 8*Q) / (dia ^3/2) + 7*dia if Tw depth is < 1/2 dia

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

Apron Length: Length = (1.8*Q) / (dia.^3/2) + 7*dia. if Tw depth is < 1/2 dia.
Length = (3.0*Q) / (dia^3/2) + 7*dia. if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = 3*dia. + apron length if Tw depth is < 1/2 dia.
Width = 3*dia. + 0.4*apron length if Tw dwpth is >= 1/2 dia.
or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter = (0.02 * Q^4/3) / (Tw * dia)
Depth = 6" or 1.5 * largest stone dia (largest stone dia = 1.5 * d50)

Outlet Description
Design Element 901 903

Design Storm (yr): 25 25
Defined Channel (yes/no) no no
Channel Width, ft n/a n/a
Pipe Dia (D), in 12 21
Tail Water (Tw), ft 0.5 0.9

Tw>=0.5D Tw>=0.5D
Flow (Q), cfs 7.0 7.3
Apron Width (outlet), ft 3.0 5.3
Apron Length, ft 28.0 21.7
Apron Width (end), ft 14 14
Apron Width (channel), ft n/a n/a
Median Stone Dia., ft 0.54 0.18
Median Stone Dia., in 6.43 2.22
Largest Stone Dia., ft 0.80 0.28
Largest Stone Dia., in 9.64 3.33
Apron Depth, ft 1.2 0.5
Apron Depth, in 14.5 6.0

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

nhbed\proj#\ssheets\52036.00_Outlet_Protection.xls
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C-6 Appendix C:  Hydraulic Calculations 
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Drainage Diagram for Groton-Proposed O&M
Prepared by Vanasse Hangen Brustlin, Inc.,  Printed 12/4/2009
HydroCAD® 9.00  s/n 01237  © 2009 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Groton-Proposed O&M
  Printed  12/4/2009Prepared by Vanasse Hangen Brustlin, Inc.

Page 2HydroCAD® 9.00  s/n 01237  © 2009 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.057 55 Woods, Good, HSG B  (201)

0.385 61 >75% Grass cover, Good, HSG B  (101, 201)

1.016 85 Gravel roads, HSG B  (101, 201)

0.174 98 Impervious  (101, 201)

1.632 TOTAL AREA



Type II 24-hr 1-yr  Rainfall=2.30", Ia/S=0.30Groton-Proposed O&M
  Printed  12/4/2009Prepared by Vanasse Hangen Brustlin, Inc.

Page 3HydroCAD® 9.00  s/n 01237  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=12,347 sf   45.03% Impervious   Runoff Depth=0.54"Subcatchment 101: To Rain Garden
   Tc=6.0 min   CN=79   Runoff=0.25 cfs  0.013 af

Runoff Area=58,726 sf   3.41% Impervious   Runoff Depth=0.59"Subcatchment 201: To Filtration Basin
   Tc=6.0 min   CN=80   Runoff=1.33 cfs  0.067 af

Peak Elev=688.53'  Storage=31 cf   Inflow=0.25 cfs  0.013 afPond B101: Rain Garden
   Primary=0.00 cfs  0.000 af   Secondary=0.17 cfs  0.013 af   Outflow=0.17 cfs  0.013 af

Peak Elev=686.94'  Storage=559 cf   Inflow=1.33 cfs  0.067 afPond B201: Filtration Basin
   Primary=0.00 cfs  0.000 af   Secondary=0.35 cfs  0.067 af   Outflow=0.35 cfs  0.067 af

   Inflow=0.52 cfs  0.079 afLink 1: (new Link)
   Primary=0.52 cfs  0.079 af

Total Runoff Area = 1.632 ac   Runoff Volume = 0.079 af   Average Runoff Depth = 0.58"
89.36% Pervious = 1.458 ac     10.64% Impervious = 0.174 ac



Type II 24-hr 2-yr  Rainfall=2.60", Ia/S=0.30Groton-Proposed O&M
  Printed  12/4/2009Prepared by Vanasse Hangen Brustlin, Inc.

Page 1HydroCAD® 9.00  s/n 01237  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=12,347 sf   45.03% Impervious   Runoff Depth=0.73"Subcatchment 101: To Rain Garden
   Tc=6.0 min   CN=79   Runoff=0.35 cfs  0.017 af

Runoff Area=58,726 sf   3.41% Impervious   Runoff Depth=0.79"Subcatchment 201: To Filtration Basin
   Tc=6.0 min   CN=80   Runoff=1.83 cfs  0.088 af

Peak Elev=688.59'  Storage=80 cf   Inflow=0.35 cfs  0.017 afPond B101: Rain Garden
   Primary=0.00 cfs  0.000 af   Secondary=0.17 cfs  0.017 af   Outflow=0.17 cfs  0.017 af

Peak Elev=687.19'  Storage=825 cf   Inflow=1.83 cfs  0.088 afPond B201: Filtration Basin
   Primary=0.44 cfs  0.004 af   Secondary=0.36 cfs  0.084 af   Outflow=0.80 cfs  0.088 af

   Inflow=0.97 cfs  0.106 afLink 1: (new Link)
   Primary=0.97 cfs  0.106 af

Total Runoff Area = 1.632 ac   Runoff Volume = 0.106 af   Average Runoff Depth = 0.78"
89.36% Pervious = 1.458 ac     10.64% Impervious = 0.174 ac



Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30Groton-Proposed O&M
  Printed  12/4/2009Prepared by Vanasse Hangen Brustlin, Inc.

Page 1HydroCAD® 9.00  s/n 01237  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=12,347 sf   45.03% Impervious   Runoff Depth=1.83"Subcatchment 101: To Rain Garden
   Tc=6.0 min   CN=79   Runoff=0.92 cfs  0.043 af

Runoff Area=58,726 sf   3.41% Impervious   Runoff Depth=1.92"Subcatchment 201: To Filtration Basin
   Tc=6.0 min   CN=80   Runoff=4.57 cfs  0.216 af

Peak Elev=689.00'  Storage=507 cf   Inflow=0.92 cfs  0.043 afPond B101: Rain Garden
   Primary=0.00 cfs  0.000 af   Secondary=0.18 cfs  0.043 af   Outflow=0.18 cfs  0.043 af

Peak Elev=687.49'  Storage=1,188 cf   Inflow=4.57 cfs  0.216 afPond B201: Filtration Basin
   Primary=4.06 cfs  0.069 af   Secondary=0.38 cfs  0.147 af   Outflow=4.45 cfs  0.216 af

   Inflow=4.62 cfs  0.259 afLink 1: (new Link)
   Primary=4.62 cfs  0.259 af

Total Runoff Area = 1.632 ac   Runoff Volume = 0.259 af   Average Runoff Depth = 1.90"
89.36% Pervious = 1.458 ac     10.64% Impervious = 0.174 ac
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=12,347 sf   45.03% Impervious   Runoff Depth=2.83"Subcatchment 101: To Rain Garden
   Tc=6.0 min   CN=79   Runoff=1.41 cfs  0.067 af

Runoff Area=58,726 sf   3.41% Impervious   Runoff Depth=2.94"Subcatchment 201: To Filtration Basin
   Tc=6.0 min   CN=80   Runoff=6.93 cfs  0.330 af

Peak Elev=689.04'  Storage=555 cf   Inflow=1.41 cfs  0.067 afPond B101: Rain Garden
   Primary=1.34 cfs  0.011 af   Secondary=0.18 cfs  0.056 af   Outflow=1.53 cfs  0.067 af

Peak Elev=687.71'  Storage=1,460 cf   Inflow=6.93 cfs  0.330 afPond B201: Filtration Basin
   Primary=5.85 cfs  0.135 af   Secondary=0.39 cfs  0.195 af   Outflow=6.25 cfs  0.330 af

   Inflow=7.76 cfs  0.397 afLink 1: (new Link)
   Primary=7.76 cfs  0.397 af

Total Runoff Area = 1.632 ac   Runoff Volume = 0.397 af   Average Runoff Depth = 2.92"
89.36% Pervious = 1.458 ac     10.64% Impervious = 0.174 ac



Type II 24-hr 1-yr  Rainfall=2.30", Ia/S=0.30Groton-Proposed O&M
  Printed  12/4/2009Prepared by Vanasse Hangen Brustlin, Inc.

Page 4HydroCAD® 9.00  s/n 01237  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 101: To Rain Garden

Runoff = 0.25 cfs @ 11.99 hrs,  Volume= 0.013 af,  Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 1-yr  Rainfall=2.30", Ia/S=0.30

Area (sf) CN Description

* 5,560 98 Impervious
500 85 Gravel roads, HSG B

6,287 61 >75% Grass cover, Good, HSG B

12,347 79 Weighted Average
6,787 54.97% Pervious Area
5,560 45.03% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 101: To Rain Garden

Runoff
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Type II 24-hr 1-yr

Rainfall=2.30"

Ia/S=0.30

Runoff Area=12,347 sf

Runoff Volume=0.013 af

Runoff Depth=0.54"

Tc=6.0 min

CN=79

0.25 cfs
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Summary for Subcatchment 201: To Filtration Basin

Runoff = 1.33 cfs @ 11.99 hrs,  Volume= 0.067 af,  Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 1-yr  Rainfall=2.30", Ia/S=0.30

Area (sf) CN Description

* 2,000 98 Impervious
43,761 85 Gravel roads, HSG B
10,485 61 >75% Grass cover, Good, HSG B
2,480 55 Woods, Good, HSG B

58,726 80 Weighted Average
56,726 96.59% Pervious Area
2,000 3.41% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 201: To Filtration Basin

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr 1-yr

Rainfall=2.30"

Ia/S=0.30

Runoff Area=58,726 sf

Runoff Volume=0.067 af

Runoff Depth=0.59"

Tc=6.0 min

CN=80

1.33 cfs
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Summary for Pond B101: Rain Garden

Inflow Area = 0.283 ac, 45.03% Impervious,  Inflow Depth = 0.54"    for  1-yr event
Inflow = 0.25 cfs @ 11.99 hrs,  Volume= 0.013 af
Outflow = 0.17 cfs @ 12.05 hrs,  Volume= 0.013 af,  Atten= 31%,  Lag= 3.6 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Secondary = 0.17 cfs @ 12.05 hrs,  Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 688.53' @ 12.05 hrs   Surf.Area= 915 sf   Storage= 31 cf
Flood Elev= 689.50'   Surf.Area= 1,387 sf   Storage= 1,139 cf

Plug-Flow detention time= 1.4 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 1.5 min ( 891.1 - 889.6 )

Volume Invert Avail.Storage Storage Description

#1 688.50' 1,899 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

688.50 899 154.8 0 0 899
689.00 1,139 164.2 508 508 1,151
690.00 1,659 183.0 1,391 1,899 1,698

Device Routing     Invert Outlet Devices

#1 Primary 689.00' 60.0' long Overflow   2 End Contraction(s)   1.0' Crest Height   
#2 Secondary 685.40' 4.0"  Round Culvert X 0.50   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Outlet Invert= 685.00'   S= 0.0047 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=688.50'   (Free Discharge)
1=Overflow  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.17 cfs @ 12.05 hrs  HW=688.53'   (Free Discharge)
2=Culvert  (Barrel Controls 0.17 cfs @ 1.96 fps)
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Pond B101: Rain Garden
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Inflow Area=0.283 ac

Peak Elev=688.53'
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Summary for Pond B201: Filtration Basin

Inflow Area = 1.348 ac, 3.41% Impervious,  Inflow Depth = 0.59"    for  1-yr event
Inflow = 1.33 cfs @ 11.99 hrs,  Volume= 0.067 af
Outflow = 0.35 cfs @ 12.15 hrs,  Volume= 0.067 af,  Atten= 74%,  Lag= 9.6 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Secondary = 0.35 cfs @ 12.15 hrs,  Volume= 0.067 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 686.94' @ 12.15 hrs   Surf.Area= 1,008 sf   Storage= 559 cf
Flood Elev= 692.50'   Surf.Area= 3,828 sf   Storage= 12,185 cf

Plug-Flow detention time= 9.2 min calculated for 0.067 af (100% of inflow)
Center-of-Mass det. time= 9.2 min ( 892.2 - 883.1 )

Volume Invert Avail.Storage Storage Description

#1 686.30' 12,185 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

686.30 756 126.0 0 0 756
687.00 1,035 139.1 624 624 1,048
688.00 1,480 157.9 1,251 1,875 1,516
689.00 1,982 176.7 1,725 3,600 2,044
690.00 2,541 195.6 2,256 5,856 2,634
691.00 3,156 214.5 2,843 8,699 3,284
692.00 3,828 233.3 3,487 12,185 3,990

Device Routing     Invert Outlet Devices

#1 Primary 687.10' 15.0" x 15.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 684.20' 4.0" Horiz. Underdrain X 0.50    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=686.30'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.35 cfs @ 12.15 hrs  HW=686.94'   (Free Discharge)
2=Underdrain  (Orifice Controls 0.35 cfs @ 3.98 fps)
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Pond B201: Filtration Basin
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Summary for Link 1: (new Link)

Inflow Area = 1.632 ac, 10.64% Impervious,  Inflow Depth = 0.58"    for  1-yr event
Inflow = 0.52 cfs @ 12.08 hrs,  Volume= 0.079 af
Primary = 0.52 cfs @ 12.08 hrs,  Volume= 0.079 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Link 1: (new Link)
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

11.250 67 Based on CN for P101  (10)
11.250 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Goup

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

11.250 Other 10
11.250 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

1 M10 0.00 -0.60 30.0 0.0200 0.100 120.0 18.0
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=11.250 ac   0.00% Impervious   Runoff Depth=0.91"Subcatchment 10: Max Area to 10' Wide 
   Tc=25.0 min   CN=67   Runoff=7.58 cfs  0.854 af

Peak Elev=1.47'   Inflow=7.58 cfs  0.854 afPond M10: Stone Mattress (10' Wide)
120.0" x 18.0"  Box Culvert x 0.30  n=0.100  L=30.0'  S=0.0200 '/'   Outflow=7.58 cfs  0.854 af

Total Runoff Area = 11.250 ac   Runoff Volume = 0.854 af   Average Runoff Depth = 0.91"
100.00% Pervious = 11.250 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 10: Max Area to 10' Wide Mattress

Runoff = 7.58 cfs @ 12.24 hrs,  Volume= 0.854 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-yr  Rainfall=4.10", Ia/S=0.30

Area (ac) CN Description
* 11.250 67 Based on CN for P101

11.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.0 Direct Entry, Typical Tc

Subcatchment 10: Max Area to 10' Wide Mattress

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type II 24-hr 10-yr
Rainfall=4.10"

Ia/S=0.30
Runoff Area=11.250 ac

Runoff Volume=0.854 af
Runoff Depth=0.91"

Tc=25.0 min
CN=67

7.58 cfs
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Summary for Pond M10: Stone Mattress (10' Wide)

Inflow Area = 11.250 ac, 0.00% Impervious,  Inflow Depth = 0.91"    for  10-yr event
Inflow = 7.58 cfs @ 12.24 hrs,  Volume= 0.854 af
Outflow = 7.58 cfs @ 12.24 hrs,  Volume= 0.854 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.58 cfs @ 12.24 hrs,  Volume= 0.854 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 1.47' @ 12.24 hrs
Flood Elev= 3.00'

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 120.0" W x 18.0" H  Box Stone Mattress X 0.30   L= 30.0'   Ke= 0.700   

Outlet Invert= -0.60'   S= 0.0200 '/'   Cc= 0.900   n= 0.100   

Primary OutFlow  Max=7.53 cfs @ 12.24 hrs  HW=1.46'   (Free Discharge)
1=Stone Mattress  (Barrel Controls 7.53 cfs @ 0.69 fps)

Pond M10: Stone Mattress (10' Wide)

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=11.250 ac
Peak Elev=1.47'

120.0" x 18.0"
Box Culvert x 0.30

n=0.100
L=30.0'

S=0.0200 '/'

7.58 cfs
7.58 cfs
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=11.250 ac   0.00% Impervious   Runoff Depth=1.34"Subcatchment 10: Max Area to 10' Wide 
   Tc=25.0 min   CN=67   Runoff=12.64 cfs  1.255 af

Peak Elev=2.98'   Inflow=12.64 cfs  1.255 afPond M10: Stone Mattress (10' Wide)
120.0" x 18.0"  Box Culvert x 0.30  n=0.100  L=30.0'  S=0.0200 '/'   Outflow=12.64 cfs  1.255 af

Total Runoff Area = 11.250 ac   Runoff Volume = 1.255 af   Average Runoff Depth = 1.34"
100.00% Pervious = 11.250 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 10: Max Area to 10' Wide Mattress

Runoff = 12.64 cfs @ 12.22 hrs,  Volume= 1.255 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 25-yr  Rainfall=4.80", Ia/S=0.30

Area (ac) CN Description
* 11.250 67 Based on CN for P101

11.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.0 Direct Entry, Typical Tc

Subcatchment 10: Max Area to 10' Wide Mattress

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

Fl
ow

  (
cf

s)

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr 25-yr
Rainfall=4.80"

Ia/S=0.30
Runoff Area=11.250 ac

Runoff Volume=1.255 af
Runoff Depth=1.34"

Tc=25.0 min
CN=67

12.64 cfs
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Summary for Pond M10: Stone Mattress (10' Wide)

Inflow Area = 11.250 ac, 0.00% Impervious,  Inflow Depth = 1.34"    for  25-yr event
Inflow = 12.64 cfs @ 12.22 hrs,  Volume= 1.255 af
Outflow = 12.64 cfs @ 12.22 hrs,  Volume= 1.255 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.64 cfs @ 12.22 hrs,  Volume= 1.255 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 2.98' @ 12.20 hrs
Flood Elev= 3.00'

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 120.0" W x 18.0" H  Box Stone Mattress X 0.30   L= 30.0'   Ke= 0.700   

Outlet Invert= -0.60'   S= 0.0200 '/'   Cc= 0.900   n= 0.100   

Primary OutFlow  Max=11.34 cfs @ 12.22 hrs  HW=2.60'   (Free Discharge)
1=Stone Mattress  (Barrel Controls 11.34 cfs @ 0.76 fps)

Pond M10: Stone Mattress (10' Wide)
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Inflow Area=11.250 ac
Peak Elev=2.98'

120.0" x 18.0"
Box Culvert x 0.30

n=0.100
L=30.0'

S=0.0200 '/'

12.64 cfs
12.64 cfs
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FRENCH MATTRESS –A structure under a road consisting of coarse rock wrapped in fabric through 
which water can freely pass.  A French mattress is basically a French drain that is used similar to a 
culvert to allow water passage through the roadbed. 

PURPOSES: The primary function of a French mattress is to provide load support and to establish, 
maintain, or equalize the subsurface water on both sides of the road. The use of French mattresses in 
road maintenance is a relatively new concept. Please contact the Center for Dirt & Gravel Road Studies 
with any questions or concerns.  

HOW THEY WORK: 
Support strength is provided by large rocks in the lower portions and by spreading the weight load with 
layers of progressively smaller rock near the top.  Water moves into the French mattress from any 
direction through the protective geo-textile fabric, which functions to prevent migration of fine material.  
The water collects in the voids provided by the larger rock and moves by gravity either into the soil or 
subsurface drainpipes, if provided, or exits as a gentle seep on the downhill end of the structure. 

BENEFITS OF A FRENCH MATTRESS:
��Corrects road support problems in areas where the road base has been weakened by water saturation 

caused when the road acts as a dam to natural water flow. 
��Allows for natural equalization of subsurface water on both sides of a road. 
��Requires little, if any, maintenance compared to cross-drainage culverts. 
��Eliminates the need for additional cross pipes in some instances. 
��Allows a gentle, non-erosive water discharge rather than concentrated flow. 
��Provides an indefinite service life if not compromised by heavy flows of sediment.  

WHERE TO USE A FRENCH MATTRESS:
��Areas where concentrated outlet flow through a pipe may be undesirable, impractical, or regulated. 
��Low-lying areas near streams or wetlands where installing cross drains would be difficult. 
��Areas where a road is acting as an impoundment or dam to the natural water flow by isolating 

subsurface water on one side of the road from the other. 
��Areas where placement of a pipe at the depth necessary to provide structural cover would lower the 

natural water table of the area and require long term maintenance. 

The publishers of this publication gratefully acknowledge the financial support of the Pennsylvania State 
Conservation Commission. For additional information or assistance, contact: Center for Dirt & Gravel 
Roads Studies, Penn State University, 207 Research Unit D, University Park, PA  16802  (Toll-Free 
Phone: 1-866-668-6683, Fax: 814-863-6787, Email: dirtandgravel@psu.edu).  Additional copies 
available on our website at: www.dirtandgravelroads.org

Large Stone
Small Stone 

Empty Space 

Separation Fabric

Road Surface 

Side view of an actual French mattress. 

Road Surface

Large Stone

Small Stone

Separation Fabric 

DSA

��������	


��		���

 French Mattress 

Version 2.0  2/21/04 

Side view cut-away diagram of a French mattress. 



All rights reserved                                     

IMPORTANT CONSIDERATIONS 
��Materials: The core material for the mattress should be large 

clean stone, typically referred to as R41.  A general rule is that 
the depth of the mattress needs to be at least three times the 
diameter of the largest stone used.  Smaller stone, such as 
#3’s1 should be placed on top of the large stone.  
Progressively smaller stone should be place on top to prevent 
tearing of the fabric.  The structure should be wrapped in 
heavy-duty, non-woven separation fabric. 

��Dimensions:  The length of the mattress must, at a minimum, 
equal the width of the road, but can extend out of the road 
area to equalize drainage.  Mattress width and stone size 
depend on the amount of water that needs to pass through.  In 
wetland settings, the mattress should be as wide as possible 
to allow slow lateral flow and avoid concentrating the outlet 
drainage.  Mattress depth depends on stone size, depth 
available, and desired drainage patterns. 

��Equipment: Most mattresses can be installed easily with a 
backhoe and a truck to haul stone.

CONSTRUCTION:  Refer to numbered pictures on right.
1. Excavate the section of the road where the mattress will be 
located to desired depth.  Lay heavy-duty separation fabric in the 
bottom of the area after excavation and leveling.  Use bedding 
material if necessary to protect fabric.  Leave enough fabric on the 
ends to wrap around and overlap with top fabric later.  
2. Place large stone, typically R41, on top of the fabric and 
spread out into a uniform bed.  
3. Place a layer of smaller stone such as #3’s1 on top of the R41.
Be careful not to intermix the two stone sizes.  The empty space 
between the large stones, and therefore flow capacity, will be 
reduced if the small stone is intermixed.  Spread increasingly 
smaller stone on top to create layer that will not puncture fabric. 
4. Wrap ends of lower fabric up on top of structure. Place a piece 
of fabric on the top if existing fabric does not completely cover 
mattress.  All fabric “joints” should overlap by at least 18".   
5. Place bedding material and fill over the mattress if necessary.  
Place driving surface aggregate (DSA) over the structure 
according to normal program specifications and procedures. 
TYPICAL REQUIREMENTS: 
While these figures will vary with the size of structure and 
individual site conditions, here is what was required for the 20´ 
x 12´ x 1.5´ mattress illustrated on the right: 
��3 Hours of work with a Case 580 Backhoe 
��20 tons of clean R41 rock (large rock) 
��8 tons of clean #31 rock (small rock on top) 
��85 Square yards of heavy-duty geo-textile (fabric) 
��Sufficient fill and driving surface aggregate over fabric 

(minimum of 6 inches recommended after compaction) 
1 R4 and  #3 size rock refer to PA Department of Transportation Section 408 Specifications.  
#3 rock ranges from 1" to 2 ½".   R4 rock ranges from 3" to 18".
This publication is available in alternative media upon request. The Pennsylvania State University is committed to the policy that all persons shall have equal access to 
programs, facilities, admission, and employment without regard to personal characteristics not related to ability, performance, or qualification as determined by 
University policy or by state or federal authorities. The Pennsylvania State University does not discriminate against any person because of age, ancestry, color, disability 
or handicap, national origin, race, religious creed, sex, sexual orientation, or veteran status. Direct all affirmative action inquiries to the Affirmative Action Office, The 
Pennsylvania State University, 201 Willard Building, University Park, PA  16802-2801; tel. (814) 863-0471; TDD (814) 865-3175. U.Ed #RES-01-50.
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Introduction 
Vanasse Hangen Brustlin, Inc. has prepared the following Stormwater Management 
System Inspection & Maintenance Plan for the Proposed Groton Wind Farm located 
in Groton,  New Hampshire.  The intent of this plan is to provide the owner with a 
list of procedures that document the inspection and maintenance requirements of the 
Stormwater Management System for this development.   
 
The following inspection and maintenance program is necessary in order to keep the 
Stormwater Management System functioning properly.  By following the enclosed 
procedures, the owner will be able to maintain the functional design of the 
Stormwater Management System and maximize its ability to remove sediment and 
other contaminants from site generated stormwater runoff.     

Stormwater Management System Components 
The Stormwater Management System is designed to mitigate both the quantity and 
quality of site-generated stormwater runoff.  As a result, its design includes the 
following elements: 

Non-Structural BMP’s 

Non-structural best management practices (BMP’s) are designed to minimize and/or 
remove contaminants before they enter the stormwater collection system.  Several of 
these BMP’s have been incorporated into the Stormwater Management System 
including, reduced use of road salt, and litter/trash removal.  These types of BMP’s 
are a highly effective initial treatment measure for reducing stormwater pollutant 
loading. 

Closed Drainage Collection and 
Piping System 

Stormwater runoff from the operations and maintenance facility (O&M) will be 
collected in deep sump (4' deep) catch basins.  Catch basin sump systems are 
effective pollution control devices for removal of large particulate and adsorbed 
pollutants. Catch basins with sumps are designed to collect sediment particles that 
are the largest constituents of the pollutant load in urban runoff.  Stormwater runoff 
from catch basins will discharge through a closed drainage system consisting of 
interconnected catch basins and drain manholes, which will outlet to filtration basin.  
Stormwater runoff from the roof will also discharge through a closed drainage 
system and outlet into a rain garden.  
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Roadside Ditches, Stone 
Mattresses & Culverts 

Road side ditches  will convey runoff away from the access roads and direct the flow 
to either culverts or stone mattresses. The stone mattress are designed to handel up 
to 10 acres of surface runoff area and are being placed evey 100 feet along access 
roadsin order to mimic the existing drainage patterns. Culvets are being placed were 
there are low points or crossings of existing streams. 

Filtration Basin 

The filtration basin was designed to handle the first flush storm event. The first flush 
will infiltrate through filter media to underdrains which will collect the runoff and 
discharge to Clark Brook. Higher flows will be discharged throught the outlet 
control structure. 
 

Rain Garden 

The rain garden will receive runoff from the roof of the O&M building. The rain 
garden will allow the runoff to pond and infiltrate. This allows for the pollutant to 
settle out and be absorbed by the soil and plants with in the garden. Higher flows 
will build up with in the rain garden and overflow to Clark Brook. 
 

Inspection & Maintenance Plan 
By implementing the following procedures, the owner will be able to maintain the 
functional design of the Stormwater Management System and maximize the system’s 
ability to remove sediment and other contaminants from site generated stormwater 
runoff. 

 
Litter/Trash Removal: Routinely inspect the site for litter and trash and clean as 

necessary. 
 

Deicing Agents: Use sand as the primary agent for parking lot and road 
safety during ice and snow conditions. 

  
 Minimize the use of road salt (sodium chloride) during the 

winter. 
 
 Use de-icing or anti-caking agents, added to enhance 

performance and application characteristics of sand 
mixtures, only as necessary and at minimum application 
rates. 
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Filtration Basin &   
Rain Garden Inspect the outlet control structures once every year and 

remove accumulated sediment/debris around and within 
the structures. 

 
 Inspect sediment forbay once evey year and remove 

accumulated sediment/debris. 
 
 Inspect the underdrain inspections manhole for sediment 

buildup and clean manhole and underdrain system as 
required. 

 
 Inspect underdrain outfall for erosion and repair as 

necessary, if significant or repeated erosion is occurring 
contact the design engineer for remedial action. 

 
Closed Drainage  
System: Inspect all culverts and catch basins sumps once annually 

and remove accumulated sand, sediment, and floatable 
products. (Note certain culverts have been designed to allow 
for deposition of natural materials (gravel, sand,etc.) in the 
bottom 8” to 12” of the culvert. This material should not be 
removed unless sediment depth is significantly restricting 
culvert flow capacity.) 

 
 Inspect all drain manholes and drainage pipes once every 

two years and remove accumulated sediment.  
 
 
Roadside Ditches  
& Stone Mattreses Inspect ditches and surrounding area once in the spring 

every year for failure or erosion of side slopes.  Repair and 
revegetate all damaged areas. If severe or repeated erosion is 
occurring contact design engineer for remedial action. 
 
Annually inspect all inlets and outlets to each mattress and 
ensure they are free from debris and not clogged, repair as 
necessary. 
 
Annually inspect and remove accumulated floatables and 
sediment inside and around inlet and outlet structures. 

 
Annually inspect riprap stone aprons and stone checkdam 
for erosion and stone displacement.  Repair erosion as 
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necessary. Remove sediment accumulated behind stone 
check dams. 
 
Inspect the discharge headwalls, pipes, and stone aprons 
once every year for erosion, sediment, debris, and stone 
displacement.  Repair and/or clean as necessary. 

 
            

General: Annually, inspect all onsite slopes for erosion, repair and 
revegetate as necessary. If severe or repeated erosion is 
occurring contact the design engineer for remedial action. 
 
Annually, inspect all pipe outlets, flared end sections, and 
headwalls, ensure that riprap aprons are not eroding, outlets 
are not becoming undermined, and that erosion downstream 
of the riprap apron is not occurring. Repair as necessary, 
and contact design engineer if problem persists and/or is 
severe. 
 

 

Inspection & Maintenance Checklist/Log 
The following pages contain an Inspection & Maintenance Checklist and a blank 
copy of the Stormwater Management System’s Inspection & Maintenance Log.  
These forms are provided to assist the owner’s Site Manager with the inspection and 
maintenance of Stormwater Management System. 

 
Site logs shall be filled out after and during each inspection and copies of the logs 
shall be maintained onsite with a copy of the inspection and maintenance plan and 
approved site plan.
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Stormwater Management System 
Inspection & Maintenance Checklist 

*( Note certain culverts have been designed to allow for deposition of natural materials (gravel, sand,etc.) in the bottom 8” to 12” of the culvert. This material       
should not be removed unless sediment depth is significantly restricting culvert flow capacity.) 

BMP/System Component Minimum Inspection 
Frequency 

Minimum Inspection Requirements Maintenance/Cleanout Threshold 

    
Litter/Trash Removal Routinely Inspect grounds for spillage and litter.  Clean as required. 
Deicing Agents N/A N/A Use sand as primary agent for parking 

lot safety during winter. 
Closed Drainage System    
  Catch Basins 1 time per year Check for sediment accumulation. 

Check for floatable contaminants. 
≥ 2 ft. sediment depth. 
≥ 3 in. floatable depth. 

  Drainage Pipes 1 time per 2 years Check for sediment accumulation/clogging. ≥ 2 in. sediment depth. 
Rain Garden    
  Side Slopes/Vegetation 1 time per year Inspect for failure, erosion, and bare soil areas. Repair and reseed any damaged areas. 
Filtration Basin    

Basin 1 time per year Check for sediment accumulation. ≥ 2 in. sediment depth. 
  Outlet Control Structure 1 time per year Check for sediment accumulation/clogging Clean/repair as needed. 
       Underdrain Outlet Pipes 1 time per year Check for sediment accumulation/clogging Clean/repair as needed. 
Road side ditches & StoneMattresses 1 time per year Check for sediment and floatables 

accumulation. 
Clean as required 

Culverts 1 time per year Check for sediment, floatables accumulation 
and debris build up. * 

Clean as required 
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Stormwater Management System 
Inspection & Maintenance Log 

 
BMP/System 
Component 

Date Inspected Inspector Cleaning/Repair Needed 
(List Items/Comments) 

Date of 
Cleaning/Repair 

Performed By 
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