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ALTERATION OF TERRAIN  
PERMIT APPLICATION 

Water Division/ Alteration of Terrain Bureau/ Land Resources Management 
Check the Status of your Application: www.des.nh.gov/onestop 

 
RSA/ Rule: RSA 485-A:17, Env-Wq 1500 
 

 

1. APPLICANT INFORMATION (INTENDED PERMIT HOLDER)   

Applicant Name:  MILL FALLS REALTY, LLC Contact Name:  ALBERT ESTES 

Email:  JAKE240@COMCAST.NET Daytime Telephone: (603) 834-0224 

Mailing Address:  P.O. BOX 627 

Town/City:  CENTER OSSIPEE State: NH Zip Code: 03814-0627 

2. APPLICANT’S AGENT INFORMATION  If none, check here:  

Business Name:  TRITECH ENGINEERING CORPORATION Contact Name:  ROBERT J STOWELL 

Email:  RJS@TRITECHENG.COM Daytime Telephone: (603) 742-8107 

Address:  755 CENTRAL AVENUE 

Town/City:  DOVER State:  NH Zip Code:  03820 

3. PROPERTY OWNER INFORMATION (IF DIFFERENT FROM APPLICANT)   

Applicant Name:        Contact Name:        

Email:        Daytime Telephone:       

Mailing Address:        

Town/City:        State:    Zip Code:       

4. PROPERTY OWNER’S AGENT INFORMATION If none, check here:  

Business Name:  TRITECH ENGINEERING CORPORATION Contact Name:  ROBERT J STOWELL 

Email:  RJS@TRITECHENG.COM Daytime Telephone: (603) 742-8107 

Address:  755 CENTRAL AVENUE 

Town/City:  DOVER State:  NH Zip Code:  03820 

5. CONSULTANT INFORMATION If none, check here:  

Engineering Firm:  TRITECH ENGINEERING CORPORATION Contact Name:  ROBERT J STOWELL 

Email:  RJS@TRITECHENG.COM Daytime Telephone: (603) 742-8107 

Address:  755 CENTRAL AVENUE 

Town/City:  DOVER State:  NH Zip Code:  03820 

Administrative 
Use 
Only 

Administrative 
Use 
Only 

Administrative 
Use 
Only 

File Number:  

Check No.  

Amount:   

Initials:   

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
http://www.des.nh.gov/onestop
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6.   PROJECT TYPE   

 Excavation Only  Residential  Commercial  Golf Course  School  Municipal 
  Agricultural  Land Conversion  Other:       

7. PROJECT LOCATION  INFORMATION  

Project Name: BARRINGTON STORAGE-OFFICE 
Street/Road Address:  CALEF HIGHWAY 
Town/City:  BARRINGTON County:  STRAFFORD 
Tax Map:  220 Block:        Lot Number:  54-7-1 & 54-7-2 Unit:        
Location Coordinates: 43.24313   70.98528   Latitude/Longitude  UTM   State Plane 
Post-development, will the proposed project withdraw from or directly discharge to any of the following?  If yes, identify the 
purpose. 

1.  Stream or Wetland     
      Purpose: BIORETENTION OUTLET 

 Yes  Withdrawal  Discharge 
 No 

2.  Man-made pond created by impounding a stream or wetland 
      Purpose:       

 Yes  Withdrawal  Discharge 
 No 

3.  Unlined pond dug into the water table 
      Purpose:        

 Yes  Withdrawal  Discharge 
 No 

 

Post-development, will the proposed project discharge to: 
• A surface water impaired for phosphorus and/or nitrogen?   No  Yes - include information to demonstrate that project 

will not cause net increase in phosphorus and/or nitrogen 
• A Class A surface water or Outstanding Resource Water?   No  Yes - include information to demonstrate that project 

will not cause net increase in phosphorus and/or nitrogen 
• A lake or pond not covered previously?    No  Yes - include information to demonstrate that project will not cause net 

increase in phosphorus in the lake or pond 
Is the project a High Load area?       Yes  No 
 If yes, specify the type of high load land use or activity:        

Is the project within a Water Supply Intake Protection Area (WSIPA)?  Yes  No 
Is the project within a Groundwater Protection Area (GPA)?  Yes  No 
     Will the well setbacks identified in Env-Wq 1508.02 be met?  Yes  No 

Note: Guidance document titled “Using NHDES’s OneStop WebGIS to Locate Protection Areas” is available online.  For more 
details on   the restrictions in these areas, read Chapter 3.1 in Volume 2 of the NH Stormwater Manual.  
Is any part of the property within the 100-year floodplain?  Yes  No 
 If yes: Cut volume:          cubic feet within the 100-year floodplain 
  Fill volume:           cubic feet within the 100-year floodplain 

 Project IS within ¼ mile of a designated river   Name of River:  ISINGLASS 
 Project is NOT within ¼ mile of a designated river 

 Project IS within a Coastal/Great Bay Region community - include info required by Env-Wq 1503.08(l) if applicable 
 Project is NOT within  a Coastal/Great Bay Region community 

8.  BRIEF PROJECT DESCRIPTION (PLEASE DO NOT REPLY “SEE ATTACHED”)  

To construct 43 commercial Storage-Office units with associated infrastructure and utilities 

9.  IF APPLICABLE, DESCRIBE ANY WORK STARTED PRIOR TO RECEIVING PERMIT  

None 

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
https://www.des.nh.gov/onestop/documents/onestop-data-mapper-accessing-and-printing-aot-screening-layers.pdf
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10. ADDITIONAL REQUIRED INFORMATION  
A. Date a copy of the application was sent to the municipality as required by Env-Wq 1503.05(e)1:5/27/2020. 
  (Attach proof of delivery) 
B. Date a copy of the application was sent to the local river advisory committee if required by Env-Wq 1503.05(e)2:5/27/2020. 
  (Attach proof of delivery) 

C. Type of plan required:   Land Conversion   Detailed Development   Excavation, Grading & Reclamation   Steep Slope 

D. Additional plans required:   Stormwater Drainage & Hydrologic Soil Groups   Source Control   Chloride Management 

E. Total area of disturbance:  271,250 square feet 

F. Additional impervious cover as a result of the project: 132,410 square feet  (use the “-” symbol to indicate a net reduction in 
impervious coverage). 

 Total final impervious cover:  132,410 square feet 

G. Total undisturbed cover:  328,880 square feet 

H. Number of lots proposed:  2 

I. Total length of roadway:  1,945 linear feet 

J. Name(s) of receiving water(s):   Isinglass 

K. Identify all other NHDES permits required for the project, and for each indicate whether an application has been filed and is 
pending, or if the required approval has been issued provide the permit number, registration date, or approval letter number, as 
applicable.    

Type of Approval Application Filed? 
Status 

Pending If Issued: 

1. Water Supply Approval  Yes  No N/A  Permit number:        

2. Wetlands Permit  Yes  No N/A  Permit number:        
3. Shoreland Permit  Yes  No N/A  Permit number:        
4. UIC Registration  Yes  No N/A  Registration date:         

5. Large/Small Community Well Approval  Yes  No N/A  Approval letter date:        
6. Large Groundwater Withdrawal Permit  Yes  No N/A  Permit number:        
7. Other:         Yes  No  Permit number:        

 

L. List all species identified by the Natural Heritage Bureau as threatened or endangered or of concern: 
__________N/A____________                    

M. Using NHDES’s Web GIS OneStop program (www2.des.state.nh.us/gis/onestop/), with the Surface Water Impairment layer 
turned on, list the impairments identified for each receiving water.  If no pollutants are listed, enter “N/A.”  DISOLVED OXYGEN, 
E. COLI  

N. Did the applicant/applicant’s agent have a pre-application meeting with AOT staff?  Yes  No 
 If yes, name of staff member: Bethann McCarthy 
O. Will blasting of bedrock be required?  Yes  No             If yes, estimated quantity of blast rock:       cubic yards 

If yes, standard blasting BMP notes must be placed on the plans, available at: 
http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/wd-10-12.pdf  

 NOTE: If greater than 5,000 cubic yards of blast rock will be generated, a groundwater monitoring program must be developed 
and submitted to NHDES.  Contact AOT staff for additional detail. 

                                                 
1  Env-Wq 1503.05(c)(6), requires proof that a completed application form, checklist, plans and specifications, and all other supporting 

materials have been sent or delivered to the governing body of each municipality in which the project is proposed. 
2  Env-Wq 1503.05(c)(6), requires proof that a completed application form, checklist, plans and specifications, and all other supporting 

materials have been sent or delivered to the Local River Advisory Committee, if the project is within ¼ mile of a designated river. 

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/wd-10-12.pdf
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11. CHECK ALL APPLICATION ATTACHMENTS THAT APPLY (SUBMIT WITH APPLICATION IN ORDER LISTED)
LOOSE: 

 Signed application form: des.nh.gov/organization/divisions/water/aot/index.htm (with attached proof(s) of delivery) 
 Check for the application fee: des.nh.gov/organization/divisions/water/aot/fees.htm  
 Color copy of a USGS map with the property boundaries outlined (1” = 2,000’ scale) 
 If Applicant is not the property owner, proof that the applicant will have a legal right to undertake the project on the 

property if a permit is issued to the applicant. 

BIND IN A REPORT IN THE FOLLOWING ORDER: 
 Copy of the signed application form & application checklist (des.nh.gov/organization/divisions/water/aot/index.htm) 
 Copy of the check 
 Copy of the USGS map with the property boundaries outlined (1” = 2,000’ scale) 
 Narrative of the project with a summary table of the peak discharge rate for the off-site discharge points 
 Web GIS printout with the “Surface Water Impairments” layer turned on - 

http://www4.des.state.nh.us/onestopdatamapper/onestopmapper.aspx 
 Web GIS printouts with the AOT screening layers turned on - 

http://www4.des.state.nh.us/onestopdatamapper/onestopmapper.aspx 
 NHB letter using DataCheck Tool – www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/  
 The Web Soil Survey Map with project’s watershed outlined – websoilsurvey.nrcs.usda.gov 
 Aerial photograph (1” = 2,000’ scale with the site boundaries outlined) 
 Photographs representative of the site 
 Groundwater Recharge Volume calculations (one worksheet for each permit application):  

     des.nh.gov/organization/divisions/water/aot/documents/bmp_worksh.xls 
 BMP worksheets (one worksheet for each treatment system):  

     des.nh.gov/organization/divisions/water/aot/documents/bmp_worksh.xls 
 Drainage analysis, stamped by a professional engineer (see Application Checklist for details) 
 Riprap apron or other energy dissipation or stability calculations 
 Site Specific Soil Survey report, stamped and with a certification note prepared by the soil scientist that the survey was done 

in accordance with the Site Specific Soil Mapping standards, Site-Specific Soil Mapping Standards for NH & VT, SSSNNE 
Special Publication No. 3.  

 Infiltration Feasibility Report (example online) [Env-Wq 1503.08(f)(3)] 
 Registration and Notification Form for Storm Water Infiltration to Groundwater (UIC Registration-for underground 
 systems only,  including drywells and trenches): 

  (http://des.nh.gov/organization/divisions/water/dwgb/dwspp/gw_discharge) 
 Inspection and maintenance manual with, if applicable, long term maintenance agreements [Env-Wq 1503.08(g)] 
 Source control plan 

 PLANS: 
 One set of design plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for details) 
 Pre & post-development color coded soil plans on 11” x 17” (see Application Checklist for details) 
 Pre & post-development drainage area plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for 
 details) 

100-YEAR FLOODPLAIN REPORT: 
 All information required in Env-Wq 1503.09, submitted as a separate report. 

ADDITIONAL INFORMATION RE: NUTRIENTS, CLIMATE 
 See Checklist for Details 

 REVIEW APPLICATION FOR COMPLETENESS & CONFIRM INFORMATION LISTED ON THE APPLICATION IS 
INCLUDED WITH SUBMITTAL. 

N/A

N/A

N/A

N/A

N/A

N/A

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
http://www4.des.state.nh.us/onestopdatamapper/onestopmapper.aspx
http://www4.des.state.nh.us/onestopdatamapper/onestopmapper.aspx
http://www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/
http://des.nh.gov/organization/divisions/water/dwgb/dwspp/gw_discharge
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ATTACHMENT A: 
ALTERATION OF TERRAIN PERMIT APPLICATION CHECKLIST 

Check the box to indicate the item has been provided or provide an explanation why the item does not apply.  

DESIGN PLANS 

 Plans printed on 34 - 36” by 22 - 24” white paper 

 PE stamp 

 Wetland delineation 

 Temporary erosion control measures 

 Treatment for all stormwater runoff from impervious surfaces such as roadways (including gravel roadways), 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. 

 Check to see if any proposed ponds need state Dam permits. 
http://des.nh.gov/organization/divisions/water/dam/documents/damdef.pdf 

DETAILS 

 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 

 Temporary sediment trap 

 The treatment BMP’s proposed 

 Any innovative BMP’s proposed 

N/A

N/A

N/A

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
http://des.nh.gov/organization/divisions/water/wetlands/index.htm
http://des.nh.gov/organization/divisions/water/wetlands/cspa
http://des.nh.gov/organization/divisions/water/dam/documents/damdef.pdf
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CONSTRUCTION SEQUENCE/EROSION CONTROL 

 Note that the project is to be managed in a manner that meets the requirements and intent of RSA 430:53 and Chapter Agr 
3800 relative to invasive species. 

 Note that perimeter controls shall be installed prior to earth moving operations. 

 Note that temporary water diversion (swales, basins, etc) must be used as necessary until areas are stabilized. 

 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. 

 Note the definition of the word “stable” 

Example note: 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 
 Example note: 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 October 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. 

DRAINAGE ANALYSES 

Please double-side 8 ½” x 11” sheets where possible but, do not reduce the text such that more than one page fits on one side. 

 PE stamp 

  Rainfall amount obtained from the Northeast Regional Climate Center- http://precip.eas.cornell.edu/.  Include extreme 
precipitation table as obtained from the above referenced website. 

 Drainage analyses, in the following order: 

N/A

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
http://precip.eas.cornell.edu/
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 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.

 Review the Area Listing and Soil Listing reports 

 Hydrologic soil groups (HSG) match the HSGs on the soil maps provided.

 There is the same or less HSG A soil area after development (check for each HSG).

 There is the same or less “woods” cover in the post-development.

 Undeveloped land was assumed to be in “good” condition.

 The amount of impervious cover in the analyses is correct.

Note: A good check is to subtract the total impervious area used in the pre analysis from the total impervious area used in the 
post-analysis. For residential projects without demolition occurring, a good check is to take this change in impervious area, 
subtract out the roadway and divide the remaining by the number of houses/units proposed. Do these numbers make sense? 

 Check the storage input used to model the ponds. 

 Check to see if the artificial berms pass the 50-year storm, i.e., make sure the constructed berms on ponds are not 
overtopped. 

 Check the outlet structure proposed and make sure it matches that modeled. 

 Check to see if the total areas in the pre and post analyses are same. 

 Confirm the correct NRCS storm type was modeled (Coos, Carroll & Grafton counties are Type II, all others Type III). 
. 
PRE- AND POST-DEVELOPMENT DRAINAGE AREA PLANS 

 Plans printed on 34 - 36” by 22 - 24” on white paper. 

 Submit these plans separate from the soil plans. 

 A north arrow. 

 A scale. 

 Labeled subcatchments, reaches and ponds. 

 Tc lines. 

 A clear delineation of the subcatchment boundaries. 

 Roadway station numbers. 

 Culverts and other conveyance structures. 

PRE AND POST-DEVELOPMENT COLOR-CODED SOIL PLANS 

 11” x 17”sheets suitable, as long as it is readable. 

 Submit these plans separate from the drainage area plans. 

 A north arrow. 

 A scale. 

 Name of the soil scientist who performed the survey and date the soil survey took place. 

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
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 2-foot contours (5-foot contours if application is for a gravel pit) as well as other surveyed features. 

 Delineation of the soil boundaries and wetland boundaries. 

 Delineation of the subcatchment boundaries. 

 Soil series symbols (e.g., 26). 

 A key or legend which identifies each soil series symbol and its associated soil series name (e.g., 26 = Windsor). 

 The hydrologic soil group color coding (A = Green, B = yellow, C= orange, D=red, Water=blue, & Impervious = gray). 

Please note that excavation projects (e.g., gravel pits) have similar requirements to that above, however the following 
are common exceptions/additions: 

 Drainage report is not needed if site does not have off-site flow. 

 5 foot contours allowed rather than 2 foot. 

 No PE stamp needed on the plans. 

 Add a note to the plans that the applicant must submit to the Department of Environmental Services a written update of the 
project and revised plans documenting the project status every five years from the date of the Alteration of Terrain permit. 

 Add reclamation notes. 

See NRCS publication titled: Vegetating New Hampshire Sand and Gravel Pits for a good resource, it is posted online at: 
http://des.nh.gov/organization/divisions/water/aot/categories/publications. 

ADDITIONAL INFORMATION RE: NUTRIENTS, CLIMATE 

 If project will discharge stormwater to a surface water impaired for phosphorus and/or nitrogen, include information to 
demonstrate that project will not cause net increase in phosphorus and/or nitrogen. 

 If project will discharge stormwater to a Class A surface water or Outstanding Resource Water, include information to 
demonstrate that project will not cause net increase in phosphorus and/or nitrogen. 

 If project will discharge stormwater to a lake or pond not covered previously, include information to demonstrate that project 
will not cause net increase in phosphorus in the lake or pond. 

 If project is within a Coastal/Great Bay Region community, include info required by Env-Wq 1503.08(l) if applicable. 

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mailto:ridge.mauck@des.nh.gov
http://www.des.nh.gov/
http://des.nh.gov/organization/divisions/water/aot/categories/publications
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PROJECT DESCRIPTION 
 
The attached Site Plans are for the Barrington Storage-Office project and show 
the development of an approximately 8.69-acre parcel.  This site is located at 
Calef Highway in Barrington, New Hampshire.  The site is identified on 
Barrington Tax Maps as Map 220, Lots 54-7-1 & 54-7-2. 
 
The project consists of the construction of 43 Storage-Offices, including the 
construction of a new roadway, drainage systems, underground septic, on-site 
private water system and underground electrical service.   
 
Included in the stormwater management system is the construction of a 
bioretention area exiting the site.  The bioretention area is shown on the 
construction plans and provide permanent stormwater quality and quantity 
treatment, prior to the stormwater exiting the site. 
 
Proposed site development details are shown on the Construction Plans for 
Barrington Storage-Offices, as prepared by Tritech Engineering Corporation.  
Construction plans are based upon an actual on-ground survey performed by 
Tritech Engineering Corporation and an on-site wetland delineation performed by 
Highland Soils Services. 

 
 
 
 
METHODOLOGY 

 
This stormwater runoff analysis and drainage design was accomplished using 
SCS TR-20 Methodology a third party computer software program was used in 
the facilitation of this analysis.  This software is HydroCAD Stormwater Modeling 
System Version 10.10-3a, by Applied Microcomputer Systems.  Analysis and 
design were performed for the Two-Year, Ten-Year, and Fifty Year Storm 
Events. 
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STORMWATER PEAK RATES & VOLUMES 
 
 
 

Year
Analysis Pt. PRE POST PRE POST PRE POST

1 4.55 4.21 11.64 10.44 24.44 24.30

2 0.65 0.42 1.67 0.99 3.50 1.97

3 0.86 0.80 2.28 2.13 4.90 4.58

Year
Analysis Pt. PRE POST

1 0.668 1.093

2 0.109 0.045

3 0.182 0.170

2

2 10 50

Volume Comparison (Acre Feet)
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STORMWATER RUNOFF QUALITY 

 
Stormwater runoff from roadway is collected in a closed drainage system, 
pretreated via Sediment Forebays, and treated, detained, and infiltrated via 
Bioretention areas. 

 
 
CONCLUSIONS 
 

Treatment of drainage occurs in Sediment Forebays and Bioretention Practices.  
This Stormwater Management System effectively treats and detains the runoff 
from the Site Development, while maintaining the down gradient water quality 
through treatment.  
 
The development of this project will result in no adverse impacts to downstream 
properties. 

 
 
SOIL TYPES 
 

On site Test Pits indicate that the site consists of a variety of soils: 
Windsor/Hinkley Complex, Naumburg, Croghan, Udipsamments, and Udorthents 
(Bedrock Substratum).  Drainage properties range from poorly to excessively 
drained. 
 

 
WETLANDS 

 
Highland Soil Services, Michael Mariano, certified wetland and soil scientist, 
conducted an on site wetlands deliniation investigation of the subject parcel.  
The wetlands are depicted on the project plan. Highland Soil Services also 
completed a site-specific soil survey, the results of which are depicted on sheet 
SSS-1 

 
ADJACENT AREA 

 
The site is zoned Regional Commercial and Residential.  The site is bounded to 
the west by Route 125; to the north by land owned by Royalty Volvo Holdings, as 
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well as land owned by Mill Falls Realty, LLC; to the South by land owned by Mill 
Pond Investors, as well as by developed residential lots. 

 
EROSION AND SEDIMENT CONTROL NOTES 

 
The project shall be managed to meet the requirements and intent of rsa 430:53 and 
AGR 3800 relative to invasive species. 
Fugitive dust shall be controlled in accordance with env-a 1000. 
 

CRITICAL AREAS 
Anywhere on the site that existing vegetation is to be removed will require immediate 
erosion control treatment.  Special care should be taken where runoff enters wetlands.  
All storm water practices areas shall be stabilized prior to directing storm water to them; 
specifically all bioretntion basins and all infiltration practices.  
 

EROSION AND SEDIMENT CONTROL PRACTICES  
Erosion and sediment control practices will include the use of rip-rap, and silt fence 
check dams. All erosion  and sediment control practices will be constructed and 
maintained according to the minimum standards and  specifications contained in the 
"New Hampshire Stormwater Manual, Volume 2".  
 

A.  Erosion and Sediment Control Measures  
1. The erosion control procedures shall conform to Section 645 of the "Standard 

Specifications for Road and Bridge Construction" of the NH DOT, and the "New 
Hampshire Stormwater Manual."  

2. During Construction and thereafter, erosion control measures are to be 
implemented as noted.  The smallest practical area of land should be exposed at 
any one time during development.  The amount of exposed areas which are 
temporarily stabilized without permanent stabilization shall be limited to 5 acres. 

3. During grading operations, install stone check dams at 50 foot intervals in 
drainage swales and at drain inlets where shown.  Barriers are to be maintained 
and cleaned until disturbed areas are stabilized.  

4. Any disturbed areas which are to be left temporarily, and which will be regraded 
later during construction shall be machine hay mulched and seeded with rye 
grass to prevent erosion. 
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5. Silt fences and other erosion control measures shall be inspected weekly and 
after every 0.25" rainfall event during the life of the project.  All damaged silt 
fences shall be repaired. Sediment deposits shall periodically be removed. 

6. Avoid the use of future open spaces (loam and seed areas) wherever possible 
during the construction.  Construction traffic shall use the roadbeds of future 
roads and parking areas. 

7. Topsoil required for the establishment of vegetation shall be stock piled in 
amounts necessary to complete finished grading of all exposed areas. 

8. Areas to be filled shall be cleared, grubbed, and stripped of topsoil to remove 
trees, vegetation, roots or other objectionable material.  Stumps shall be 
disposed by grinding or fill in an approved facility. 

9. All fills shall be placed and compacted to reduce erosion, slippage settlement, 
subsidence or other related problems. 

10. All fill shall be placed and compacted in layers not to exceed 8 inches in 
thickness. 

11. Frozen material or soft, mucky or highly compressible material shall not be 
incorporated into fills. 

12. Fill material shall not be placed on a frozen foundation subgrade. 
13. Disturbed areas shall be seeded immediately following finished grading. 
14. Limit of exposed area that is temporarily stabilized without permanent 

stabilization is 5 acres or less.  
15. All areas not stabilized by Nov. 1st must be protected by Erosion Control 

Blankets or equivalent and mulched/seeded with winter rye or oats. 
16. All disturbed areas must be seed and mulched within 3 days of final grading, 

permanently stabilized within 15 days of final grading or temporarily stabilized 
within 45 days of initial disturbance. 

17. All ditches and swales are to be stabilized prior to directing runoff to these 
features.  

18. All cut and fill slopes shall be seeded immediately. 
19. An area shall be considered stable if one of the following has occurred: 

a. Base course gravels are installed in areas to be paved. 
b. A minimum of 85 % vegetated growth has been established 
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c. A minimum of 3" of non-erosive material such as stone or riprap has been 
installed. 

d. Erosion control blankets have been properly installed.  
 

B. Vegetative Practice  
 All ground areas opened up for construction will be regraded, loamed, seeded and 

mulched in the shortest practical time.  All Temporary and Permanent Seeding must 
be applied prior to October 1st.  Employ temporary erosion and sedimentation control 
devices as detailed in this plan as necessary until adequate stabilization has been 
assured.  

 
A. Temporary Seeding & Hay Mulching  
1. At no time shall any disturbed area remain unstabilized for longer than 30 days.  

All areas where construction is not completed within 30 days of the initial 
disturbance shall receive temporary seeding measures. 

2. Fertilizer shall be spread on the top layer of loam and worked into the surface. 
Fertilizer application rate shall be 300 pounds per acre of 10-10-10 fertilizer. 

3. Seed shall be Winter Rye, 112 LBS. per acre. 
4. Remove stones and trash that will interfere with seeding the area.  Where 

feasible, till the soil to a  depth of about 3 inches to prepare a seedbed and mix 
fertilizer into the soil.  The seedbed should be left in a firm and smooth condition.  
The last tillage operation should be performed across the slope whenever 
practical. 

5. If seeding between May 15th and August 15th, hay mulch shall be applied 
immediately after seeding at a rate of 1.5 to 2 tons per acre and shall be held in 
place using appropriate techniques from the Erosion and Sediment Control 
Handbook.  

6. The surface shall be watered and kept moist with a fine spray as required without 
washing away the soil, until the grass is well established.  Any areas which are 
not satisfactorily covered with grass shall be reseeded, and all noxious weeds 
are removed.  

 
 

B. Permanent Seeding & Hay Mulching  
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1. All disturbed areas shall be loamed (4") and limed.  Lime shall be thoroughly 
incorporated into the loam layer at a rate of 2 tons per acre. 

2. Fertilizer shall be spread on the top layer of loam and worked into then surface.  
Fertilizer application rate shall be 500 pounds per acre of 10-20-20 fertilizer. 

3. Seed shall be 48 lbs. per acre, SCS mixture "c'' (20 lbs tall fescue, 20 lbs. 
creeping red fescue and  8 lbs. birds foot trefoil = 48 lbs total.)  The soil shall be 
lightly raked immediately before seeding.  One half the seed shall be sown in 
one direction and the other half at right angles to the original  direction.  It shall 
be lightly raked in to the soil to a depth not over 1/4 inch and rolled with hand 
roller weighing not over 100 points per linear foot to width. 

4. Hay mulch shall be applied immediately after seeding at a rate of 1.5 to 2 tons 
per acre and shall be held in place using appropriate techniques from the 
Erosion and Sediment Control Handbook.  The  surface shall be watered and 
kept moist with a fine spray as required, without washing away the soil,  until the 
grass is well established.  Any areas which are not satisfactorily covered with 
grass shall be reseeded, and all noxious weeds removed.  

 

CONSTRUCTION SEQUENCE  
1. Do not begin construction until all local, state and federal permits have been 

applied for and received.  
2. Install silt fences and hay bale barriers necessary to control erosion and prevent 

sediment  contamination of wetlands prior to any earth moving activities.     
3. Cut and remove trees, shrubs, saplings, brush, vines and other debris and 

rubbish as required for  drainage construction.     
4. Care shall be taken to preserve the infiltration capacity of the infiltrating soil.  See 

the New Hampshire  Stormwater Manual for additional information.  
5. Construct stormwater Bioretention Area #1. Do not direct runoff to these 

practices until the practice and contributing areas are fully stabilized.  
6. Cut and remove trees, shrubs, saplings, brush, vines and other debris and 

rubbish as required for remaining site. 
7. Construct roadway and utilities. 
8. Loam and seed disturbed areas in accordance with vegetative practice and 

general construction notes.  Cut and fill slopes shall be seeded immediately after 
their construction. 



 
 
 

ALTERATION OF TERRAIN APPLICATION 
 

& SITE DEVELOPMENT PLAN 
 

NARRATIVE 
FOR 

 

BARRINGTON STORAGE-OFFICE 

CALEF HIGHWAY 
 

BARRINGTON, NEW HAMPSHIRE 
 

MAY 2020 
REVISED JULY 2020 

 

 
 

9. All areas receiving runoff, including but not limited to the stormwater infiltration 
and bioretention areas, shall be stabilized prior to directing runoff to them. 

10. All soils that are finish graded must be stabilized within 72 hours of disturbance. 
11. Maintain disturbed areas as necessary.  
12. 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.  

 

MAINTENANCE 
 During the period of construction and/or until long term vegetation is established:  
1. Seeded areas will be fertilized and reseeded as necessary to insure vegetative 

establishment.  
2. The side slopes will be checked after each significant rainfall.  
3. The side slopes will be checked weekly and repaired when necessary until 

adequate vegetation is established. 
4. The silt fence barriers will be checked regularly.  Necessary repairs will be made 

to correct undermining or deterioration of the structures. 

 
WINTER CONSTRUCTION NOTES  
1. All proposed vegetated areas which do not exhibit a minimum of 85 % vegetation 

growth by October 15th, or which are disturbed after October 15th, 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 melts. 

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

3. After November 15th, 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. 
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The NH Natural Heritage database has been checked for records of rare species and exemplary natural
communities near the area mapped below. The species considered include those listed as Threatened or
Endangered by either the state of New Hampshire or the federal government. We currently have no recorded
occurrences for sensitive species near this project area.

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

 
This report is valid through 5/6/2021.

New Hampshire Natural Heritage Bureau

To: Matthew Francoeur
755 Central Ave
Dover, NH  03820

Date:  5/7/2020

From: NH Natural Heritage Bureau

Re: Review by NH Natural Heritage Bureau of request dated 5/7/2020

NHB File ID:  NHB20-1290 Applicant:  Robert Stowell

Location: Tax Map(s)/Lot(s):  Map 220 Lots 54-7-1 & 54-7-2
Dover

Project Description: Construction of 43 storage offices, including construction
of a new roadway, drainage systems, underground septic,
city water, and underground electrical service.

Department of Resources and Economic Development DRED/NHB
Division of Forests and Lands 172 Pembroke Road
(603) 271-2214     fax: 271-6488 Concord NH  03301



New Hampshire Natural Heritage Bureau

MAP OF PROJECT BOUNDARIES FOR NHB FILE ID:  NHB20-1290

Department of Resources and Economic Development DRED/NHB
Division of Forests and Lands 172 Pembroke Road
(603) 271-2214     fax: 271-6488 Concord NH  03301
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Map Unit Legend

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

AdB Acton very stony fine sandy 
loam, 0 to 8 percent slopes

29.4 2.5%

Be Biddeford silty clay loam 33.1 2.8%

BzA Buxton silt loam, 0 to 3 percent 
slopes

15.5 1.3%

BzB Buxton silt loam, 3 to 8 percent 
slopes

26.0 2.2%

CsC Charlton fine sandy loam, 8 to 
15 percent slopes, very stony

20.7 1.8%

DeA Deerfield loamy fine sand, 0 to 
3 percent slopes

44.7 3.8%

DeB Deerfield loamy fine sand, 3 to 
8 percent slopes

4.6 0.4%

EaA Elmwood fine sandy loam, 0 to 
3 percent slopes

14.3 1.2%

EaB Elmwood fine sandy loam, 3 to 
8 percent slopes

6.8 0.6%

GlB Gloucester fine sandy loam, 3 
to 8 percent slopes

7.6 0.6%

GlC Gloucester fine sandy loam, 8 
to 15 percent slopes

8.1 0.7%

GsB Gloucester very stony fine 
sandy loam, 3 to 8 percent 
slopes

3.8 0.3%

Gv Gravel and borrow pits 0.7 0.1%

HaA Hinckley loamy sand, 0 to 3 
percent slopes

97.9 8.3%

HaB Hinckley loamy sand, 3 to 8 
percent slopes

33.2 2.8%

HaC Hinckley loamy sand, 8 to 15 
percent slopes

10.4 0.9%

HbE Hinckley loamy sand, 15 to 60 
percent slopes

33.7 2.9%

HcB Hollis-Charlton fine sandy 
loams, 3 to 8 percent slopes

3.9 0.3%

HdC Hollis-Charlton very rocky fine 
sandy loams, 8 to 15 percent 
slopes

12.7 1.1%

HfB Hollis-Gloucester fine sandy 
loams, 3 to 8 percent slopes

4.8 0.4%

HfC Hollis-Gloucester fine sandy 
loams, 8 to 15 percent slopes

8.5 0.7%

HgB Hollis-Gloucester very rocky 
fine sandy loams, 3 to 8 
percent slopes

19.9 1.7%

Custom Soil Resource Report



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

HgC Hollis-Gloucester very rocky 
fine sandy loams, 8 to 15 
percent slopes

192.6 16.4%

Ml Mixed alluvial land, wet 46.2 3.9%

Mp Freetown and Swansea mucky 
peats, 0 to 2 percent slopes

3.0 0.3%

On Ondawa fine sandy loam 8.4 0.7%

PbB Paxton fine sandy loam, 3 to 8 
percent slopes

16.6 1.4%

PbC Paxton fine sandy loam, 8 to 15 
percent slopes

18.9 1.6%

PbD Paxton fine sandy loam, 15 to 
25 percent slopes

0.5 0.0%

PdC Paxton fine sandy loam, 8 to 15 
percent slopes, very stony

19.8 1.7%

PdE Paxton very stony fine sandy 
loam, 25 to 60 percent slopes

11.8 1.0%

RgA Ridgebury fine sandy loam, 0 to 
3 percent slopes

4.1 0.3%

RgB Ridgebury fine sandy loam, 3 to 
8 percent slopes

11.1 0.9%

Ru Rumney fine sandy loam 10.8 0.9%

Sb Saugatuck loamy sand 77.3 6.6%

ScA Scantic silt loam, 0 to 3 percent 
slopes

34.9 3.0%

ScB Scantic silt loam, 3 to 8 percent 
slopes

6.7 0.6%

SwA Swanton fine sandy loam, 0 to 3 
percent slopes

27.5 2.3%

SwB Swanton fine sandy loam, 3 to 8 
percent slopes

17.3 1.5%

W Water 23.1 2.0%

WdA Windsor loamy sand, 0 to 3 
percent slopes

86.6 7.4%

WdB Windsor loamy sand, 3 to 8 
percent slopes

42.9 3.7%

WdC Windsor loamy sand, 8 to 15 
percent slopes

15.2 1.3%

WdE Windsor loamy sand, 15 to 60 
percent slopes

32.9 2.8%

WfB Windsor loamy fine sand, clay 
subsoil variant, 0 to 8 percent 
slopes

17.7 1.5%

WsB Woodbridge fine sandy loam, 0 
to 8 percent slopes, very 
stony

8.8 0.8%

Totals for Area of Interest 1,174.7 100.0%

Custom Soil Resource Report
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-       ac Area of HSG A soil that was replaced by impervious cover 0.40"
0.24      ac Area of HSG B soil that was replaced by impervious cover 0.25"
2.84      ac Area of HSG C soil that was replaced by impervious cover 0.10"
0.18      ac Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"
0.11 inches Rd = weighted groundwater recharge depth

0.344 ac-in GRV = AI * Rd 
1,249   cf GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-
Wq 1507.04):

Where 1,249 cf is Required

NHDES Alteration of Terrain
Last Revised December 2017

Groundwater Recharge Volume (GRV) Calculation       

Stone Drip Edges at Buildings (Units 1-23 & 36-43)
Total Linear Footage (1,300 ft) x (5.0 ft) Wide x (1.0 ft) Deep = 6,500 cf





Type/Node Name:
Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable

Yes Have you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a)?
4.20         ac A = Area draining to the practice
3.07         ac AI = Impervious area draining to the practice
0.73         decimal I = percent impervious area draining to the practice, in decimal form
0.71         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
2.97         ac-in WQV= 1” x Rv x A

10,792     cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
2,698       cf 25% x WQV (check calc for sediment forebay volume)
8,094       cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)
N/A cf VSED = sediment forebay volume, if used for pretreatment   > 25%WQV

11,386     sf ASA = surface area of the practice
5.00         iph KsatDESIGN = design infiltration rate1

Yes Yes/No If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?
2.3           hours TDRAIN = drain time = V / (ASA * IDESIGN)  < 72-hrs

174.50     feet EFC = elevation of the bottom of the filter course material2

173.50     feet EUD = invert elevation of the underdrain (UD), if applicable
175.80     feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)
175.30     feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

1.00         feet DFC to UD = depth to UD from the bottom of the filter course  > 1'
(0.80)       feet DFC to ROCK = depth to bedrock from the bottom of the filter course  > 1'
(1.30)       feet DFC to SHWT = depth to SHWT from the bottom of the filter course  > 1'

179.60     ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)
180.00     ft Elevation of the top of the practice
YES 50 peak elevation < Elevation of the top of the practice  yes

If a surface sand filter or underground sand filter is proposed:
YES ac Drainage Area check.  < 10 ac

cf V = volume of storage3 (attach a stage-storage table)   > 75%WQV

inches DFC = filter course thickness
 18", or 24" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course specification
Yes/No Access grate provided?  yes

Deep Sump CB

BARRINGTON STORAGE OFFICE - BIORETENTION BASIN #1

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)



If a bioretention area is proposed:
YES ac Drainage Area no larger than 5 ac?  yes
31,545     cf V = volume of storage3 (attach a stage-storage table)   > WQV

18.0         
inches DFC = filter course thickness

 18", or 24" if 
within GPA

Sheet C-3 Note what sheet in the plan set contains the filter course specification
3.0 :1 Pond side slopes  >3:1

Sheet C-3 Note what sheet in the plan set contains the planting plans and surface cover
If porous pavement is proposed:

Type of pavement proposed (concrete? Asphalt? Pavers? Etc)
acres ASA = surface area of the pervious pavement

:1 ratio of the contributing area to the pervious surface area  ≤ 5:1

inches DFC = filter course thickness  12", or 18" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course spec.  304.1 sand

2.  See lines 34, 40 and 48 for required depths of filter media.

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatdesign includes factor of safey. 
See Env-Wq 1504.14 for guidance on determining the infiltration rate.

                                                                                                                    y 
2019

Designer's Notes:

3.  Volume without depending on infiltration.   The volume includes the storage above the filter (but below the 
invert of the outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the 
filter media shall not include the volume above the outlet structure, if any.



Type III 24-hr  50-YR SEACOAST Rainfall=6.98"Barrington Storage-Office PostConstructio
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Summary for Pond BIO-1: BIORETENTION-1

Inflow Area = 4.129 ac, 72.68% Impervious,  Inflow Depth = 5.06"    for  50-YR SEACOAST event
Inflow = 21.12 cfs @ 12.12 hrs,  Volume= 1.740 af
Outflow = 4.31 cfs @ 12.61 hrs,  Volume= 1.650 af,  Atten= 80%,  Lag= 29.6 min
Primary = 4.31 cfs @ 12.61 hrs,  Volume= 1.650 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 179.60' @ 12.61 hrs   Surf.Area= 11,543 sf   Storage= 37,136 cf

Plug-Flow detention time= 282.1 min calculated for 1.650 af (95% of inflow)
Center-of-Mass det. time= 252.9 min ( 1,029.8 - 776.9 )

Volume Invert Avail.Storage Storage Description
#1 173.25' 41,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

173.25 6,338 0.0 0 0
173.26 6,338 40.0 25 25
174.24 6,338 40.0 2,484 2,510
174.25 6,338 40.0 25 2,535
174.49 6,338 40.0 608 3,144
174.50 6,338 20.0 13 3,156
175.99 6,338 20.0 1,889 5,045
176.00 6,338 100.0 63 5,108
178.00 9,138 100.0 15,476 20,584
179.50 11,386 100.0 15,393 35,977
180.00 12,164 100.0 5,888 41,865

Device Routing     Invert Outlet Devices
#1 Primary 173.50' 15.0"  Round Culvert   

L= 40.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 173.50' / 173.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 179.00' 0.5" x 4.5" Horiz. Orifice/Grate X 14.00 columns   
X 4 rows C= 0.600 in 22.0" x 22.0" Grate (26% open area)   
Limited to weir flow at low heads   

#3 Device 1 173.55' 6.0"  Round UnderDrain   
L= 240.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 173.55' / 173.50'   S= 0.0002 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

#4 Device 3 173.25' 6.000 in/hr Exfiltration over Surface area   
#5 Primary 179.60' 10.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

engineering
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Type III 24-hr  50-YR SEACOAST Rainfall=6.98"Barrington Storage-Office PostConstructio
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Primary OutFlow  Max=4.31 cfs @ 12.61 hrs  HW=179.60'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 4.31 cfs of 13.83 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 3.27 cfs @ 3.73 fps)
3=UnderDrain  (Barrel Controls 1.05 cfs @ 5.32 fps)

4=Exfiltration  (Passes 1.05 cfs of 1.60 cfs potential flow)
5=Broad-Crested Rectangular Weir  (Weir Controls 0.00 cfs @ 0.08 fps)



Type III 24-hr  50-YR SEACOAST Rainfall=6.98"Barrington Storage-Office PostConstructio
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond BIO-1: BIORETENTION-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

173.25 6,338 0
173.35 6,338 254
173.45 6,338 507
173.55 6,338 761
173.65 6,338 1,014
173.75 6,338 1,268
173.85 6,338 1,521
173.95 6,338 1,775
174.05 6,338 2,028
174.15 6,338 2,282
174.25 6,338 2,535
174.35 6,338 2,789
174.45 6,338 3,042
174.55 6,338 3,220
174.65 6,338 3,346
174.75 6,338 3,473
174.85 6,338 3,600
174.95 6,338 3,727
175.05 6,338 3,854
175.15 6,338 3,980
175.25 6,338 4,107
175.35 6,338 4,234
175.45 6,338 4,361
175.55 6,338 4,487
175.65 6,338 4,614
175.75 6,338 4,741
175.85 6,338 4,868
175.95 6,338 4,994
176.05 6,408 5,427
176.15 6,548 6,075
176.25 6,688 6,737
176.35 6,828 7,412
176.45 6,968 8,102
176.55 7,108 8,806
176.65 7,248 9,524
176.75 7,388 10,256
176.85 7,528 11,001
176.95 7,668 11,761
177.05 7,808 12,535
177.15 7,948 13,323
177.25 8,088 14,125
177.35 8,228 14,940
177.45 8,368 15,770
177.55 8,508 16,614
177.65 8,648 17,472
177.75 8,788 18,344
177.85 8,928 19,229
177.95 9,068 20,129
178.05 9,213 21,043
178.15 9,363 21,972
178.25 9,513 22,916
178.35 9,663 23,875
178.45 9,812 24,848

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

178.55 9,962 25,837
178.65 10,112 26,841
178.75 10,262 27,859
178.85 10,412 28,893
178.95 10,562 29,942
179.05 10,712 31,005
179.15 10,861 32,084
179.25 11,011 33,178
179.35 11,161 34,286
179.45 11,311 35,410
179.55 11,464 36,549
179.65 11,619 37,703
179.75 11,775 38,873
179.85 11,931 40,058
179.95 12,086 41,259
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Routing Diagram for Barrington Storage-Office PreConstruction
Prepared by Tritech Engineering Corp.

HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link





Barrington Storage-Office PreConstruction
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.217 39 >75% Grass cover, Good, HSG A  (1)
0.472 61 >75% Grass cover, Good, HSG B  (1)
0.185 98 Paved roads w/curbs & sewers, HSG A  (1)
0.359 98 Paved roads w/curbs & sewers, HSG B  (1)
0.064 30 Woods, Good, HSG A  (3)
0.948 55 Woods, Good, HSG B  (1, 3)

11.258 70 Woods, Good, HSG C  (1, 2, 3)
1.844 77 Woods, Good, HSG D  (1, 3)

15.348 70 TOTAL AREA



Barrington Storage-Office PreConstruction
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.467 HSG A 1, 3
1.779 HSG B 1, 3

11.258 HSG C 1, 2, 3
1.844 HSG D 1, 3
0.000 Other

15.348 TOTAL AREA



Type III 24-hr  2-YR SEACOAST Rainfall=3.08"Barrington Storage-Office PreConstruction
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-28.00 hrs, dt=0.01 hrs, 2801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=460,054 sf   5.15% Impervious   Runoff Depth=0.76"Subcatchment 1: SUBCAT-1
   Flow Length=1,730'   Tc=32.1 min   CN=70   Runoff=4.55 cfs  0.668 af

Runoff Area=75,335 sf   0.00% Impervious   Runoff Depth=0.76"Subcatchment 2: SUBCAT-2
   Flow Length=655'   Tc=42.0 min   CN=70   Runoff=0.65 cfs  0.109 af

Runoff Area=133,174 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment 3: SUBCAT-3
   Flow Length=950'   Tc=60.3 min   CN=69   Runoff=0.86 cfs  0.182 af

   Inflow=4.55 cfs  0.668 afLink AP-1: ANALYSIS POINT #1
   Primary=4.55 cfs  0.668 af

   Inflow=0.65 cfs  0.109 afLink AP-2: ANALYSIS POINT #2
   Primary=0.65 cfs  0.109 af

   Inflow=0.86 cfs  0.182 afLink AP-3: ANALYSIS POINT #3
   Primary=0.86 cfs  0.182 af

Total Runoff Area = 15.348 ac   Runoff Volume = 0.959 af   Average Runoff Depth = 0.75"
96.45% Pervious = 14.804 ac     3.55% Impervious = 0.544 ac



Type III 24-hr  10-YR SEACOAST Rainfall=4.63"Barrington Storage-Office PreConstruction
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-28.00 hrs, dt=0.01 hrs, 2801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=460,054 sf   5.15% Impervious   Runoff Depth=1.77"Subcatchment 1: SUBCAT-1
   Flow Length=1,730'   Tc=32.1 min   CN=70   Runoff=11.64 cfs  1.555 af

Runoff Area=75,335 sf   0.00% Impervious   Runoff Depth=1.77"Subcatchment 2: SUBCAT-2
   Flow Length=655'   Tc=42.0 min   CN=70   Runoff=1.67 cfs  0.255 af

Runoff Area=133,174 sf   0.00% Impervious   Runoff Depth=1.69"Subcatchment 3: SUBCAT-3
   Flow Length=950'   Tc=60.3 min   CN=69   Runoff=2.28 cfs  0.431 af

   Inflow=11.64 cfs  1.555 afLink AP-1: ANALYSIS POINT #1
   Primary=11.64 cfs  1.555 af

   Inflow=1.67 cfs  0.255 afLink AP-2: ANALYSIS POINT #2
   Primary=1.67 cfs  0.255 af

   Inflow=2.28 cfs  0.431 afLink AP-3: ANALYSIS POINT #3
   Primary=2.28 cfs  0.431 af

Total Runoff Area = 15.348 ac   Runoff Volume = 2.241 af   Average Runoff Depth = 1.75"
96.45% Pervious = 14.804 ac     3.55% Impervious = 0.544 ac



Type III 24-hr  50-YR SEACOAST Rainfall=6.98"Barrington Storage-Office PreConstruction
Prepared by Tritech Engineering Corp.
HydroCAD® 10.10-3a  s/n 00652  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-28.00 hrs, dt=0.01 hrs, 2801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=460,054 sf   5.15% Impervious   Runoff Depth=3.60"Subcatchment 1: SUBCAT-1
   Flow Length=1,730'   Tc=32.1 min   CN=70   Runoff=24.44 cfs  3.170 af

Runoff Area=75,335 sf   0.00% Impervious   Runoff Depth=3.60"Subcatchment 2: SUBCAT-2
   Flow Length=655'   Tc=42.0 min   CN=70   Runoff=3.50 cfs  0.519 af

Runoff Area=133,174 sf   0.00% Impervious   Runoff Depth=3.50"Subcatchment 3: SUBCAT-3
   Flow Length=950'   Tc=60.3 min   CN=69   Runoff=4.90 cfs  0.891 af

   Inflow=24.44 cfs  3.170 afLink AP-1: ANALYSIS POINT #1
   Primary=24.44 cfs  3.170 af

   Inflow=3.50 cfs  0.519 afLink AP-2: ANALYSIS POINT #2
   Primary=3.50 cfs  0.519 af

   Inflow=4.90 cfs  0.891 afLink AP-3: ANALYSIS POINT #3
   Primary=4.90 cfs  0.891 af

Total Runoff Area = 15.348 ac   Runoff Volume = 4.580 af   Average Runoff Depth = 3.58"
96.45% Pervious = 14.804 ac     3.55% Impervious = 0.544 ac





Type III 24-hr  10-YR SEACOAST Rainfall=4.63"Barrington Storage-Office PreConstruction
Prepared by Tritech Engineering Corp.
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Summary for Subcatchment 1: SUBCAT-1

Runoff = 11.64 cfs @ 12.48 hrs,  Volume= 1.555 af,  Depth= 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
9,461 39 >75% Grass cover, Good, HSG A
8,063 98 Paved roads w/curbs & sewers, HSG A

29,252 55 Woods, Good, HSG B
20,582 61 >75% Grass cover, Good, HSG B
15,638 98 Paved roads w/curbs & sewers, HSG B

319,802 70 Woods, Good, HSG C
57,256 77 Woods, Good, HSG D

460,054 70 Weighted Average
436,353 94.85% Pervious Area

23,701 5.15% Impervious Area

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

0.7 45 0.0200 1.14 Sheet Flow, Sheet Paved
Smooth surfaces   n= 0.011   P2= 3.00"

6.3 55 0.0200 0.15 Sheet Flow, Sheet Grass
Grass: Short   n= 0.150   P2= 3.00"

0.1 25 0.0200 2.87 Shallow Concentrated Flow, Shallow Paved
Paved   Kv= 20.3 fps

12.6 600 0.0250 0.79 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

10.0 425 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

1.5 320 0.0075 3.66 48.82 Parabolic Channel, Stream
W=10.00'  D=2.00'  Area=13.3 sf  Perim=11.0'
n= 0.040  Mountain streams

0.0 40 0.2000 18.91 252.10 Parabolic Channel, Stream
W=10.00'  D=2.00'  Area=13.3 sf  Perim=11.0'
n= 0.040  Mountain streams

0.9 220 0.0100 4.23 56.37 Parabolic Channel, Stream
W=10.00'  D=2.00'  Area=13.3 sf  Perim=11.0'
n= 0.040  Mountain streams

32.1 1,730 Total

Summary for Subcatchment 2: SUBCAT-2

Runoff = 1.67 cfs @ 12.60 hrs,  Volume= 0.255 af,  Depth= 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"
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Area (sf) CN Description
75,335 70 Woods, Good, HSG C
75,335 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.9 100 0.0150 0.07 Sheet Flow, Sheet Woods

Woods: Light underbrush   n= 0.400   P2= 3.00"
6.1 225 0.0150 0.61 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
4.8 145 0.0400 0.50 Shallow Concentrated Flow, Shallow Woods

Forest w/Heavy Litter   Kv= 2.5 fps
6.2 185 0.0100 0.50 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
42.0 655 Total

Summary for Subcatchment 3: SUBCAT-3

Runoff = 2.28 cfs @ 12.86 hrs,  Volume= 0.431 af,  Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
2,799 30 Woods, Good, HSG A

12,043 55 Woods, Good, HSG B
95,250 70 Woods, Good, HSG C
23,082 77 Woods, Good, HSG D

133,174 69 Weighted Average
133,174 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
51.0 100 0.0100 0.03 Sheet Flow, Sheet Woods

Woods: Dense underbrush   n= 0.800   P2= 3.00"
3.5 130 0.0150 0.61 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
1.1 75 0.0500 1.12 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
0.5 60 0.1800 2.12 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
4.2 585 0.0075 2.31 7.69 Parabolic Channel, Stream

W=5.00'  D=1.00'  Area=3.3 sf  Perim=5.5'
n= 0.040  Mountain streams

60.3 950 Total
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Summary for Link AP-1: ANALYSIS POINT #1

Inflow Area = 10.561 ac, 5.15% Impervious,  Inflow Depth = 1.77"    for  10-YR SEACOAST event
Inflow = 11.64 cfs @ 12.48 hrs,  Volume= 1.555 af
Primary = 11.64 cfs @ 12.48 hrs,  Volume= 1.555 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs

Summary for Link AP-2: ANALYSIS POINT #2

Inflow Area = 1.729 ac, 0.00% Impervious,  Inflow Depth = 1.77"    for  10-YR SEACOAST event
Inflow = 1.67 cfs @ 12.60 hrs,  Volume= 0.255 af
Primary = 1.67 cfs @ 12.60 hrs,  Volume= 0.255 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs

Summary for Link AP-3: ANALYSIS POINT #3

Inflow Area = 3.057 ac, 0.00% Impervious,  Inflow Depth = 1.69"    for  10-YR SEACOAST event
Inflow = 2.28 cfs @ 12.86 hrs,  Volume= 0.431 af
Primary = 2.28 cfs @ 12.86 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.217 39 >75% Grass cover, Good, HSG A  (102)
0.390 61 >75% Grass cover, Good, HSG B  (101, 102)
3.094 74 >75% Grass cover, Good, HSG C  (101, 102, 104, 105, 106, 107, 108, 201, 301)
0.185 98 Paved roads w/curbs & sewers, HSG A  (102)
0.384 98 Paved roads w/curbs & sewers, HSG B  (101, 102, 103)
1.782 98 Paved roads w/curbs & sewers, HSG C  (103, 104, 105, 106, 107)
1.234 98 Roofs, HSG C  (101-A, 103, 104-A, 105, 105-A, 106-A, 107, 107-A)
0.064 30 Woods, Good, HSG A  (301)
1.004 55 Woods, Good, HSG B  (101, 102, 301)
5.148 70 Woods, Good, HSG C  (101, 102, 201, 301)
1.844 77 Woods, Good, HSG D  (101, 102, 301)

15.348 76 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.467 HSG A 102, 301
1.779 HSG B 101, 102, 103, 301

11.258 HSG C 101, 101-A, 102, 103, 104, 104-A, 105, 105-A, 106, 106-A, 107, 107-A, 108, 201, 
301

1.844 HSG D 101, 102, 301
0.000 Other

15.348 TOTAL AREA
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Time span=0.00-28.00 hrs, dt=0.01 hrs, 2801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=188,382 sf   1.53% Impervious   Runoff Depth=0.91"Subcatchment 101: SUBCAT-101
   Flow Length=1,370'   Tc=25.3 min   CN=73   Runoff=2.59 cfs  0.327 af

Runoff Area=3,125 sf   100.00% Impervious   Runoff Depth=2.85"Subcatchment 101-A: SUBCAT-101-A
   Tc=6.0 min   CN=98   Runoff=0.21 cfs  0.017 af

Runoff Area=146,573 sf   13.29% Impervious   Runoff Depth=0.71"Subcatchment 102: SUBCAT 102
   Flow Length=575'   Slope=0.0200 '/'   Tc=17.7 min   CN=69   Runoff=1.70 cfs  0.200 af

Runoff Area=14,699 sf   100.00% Impervious   Runoff Depth=2.85"Subcatchment 103: SUBCAT-103
   Flow Length=330'   Tc=4.4 min   CN=98   Runoff=1.07 cfs  0.080 af

Runoff Area=13,835 sf   78.81% Impervious   Runoff Depth=2.33"Subcatchment 104: SUBCAT-104
   Flow Length=268'   Tc=11.9 min   CN=93   Runoff=0.70 cfs  0.062 af

Runoff Area=2,500 sf   100.00% Impervious   Runoff Depth=2.85"Subcatchment 104-A: SUBCAT-104-A
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.014 af

Runoff Area=25,054 sf   77.47% Impervious   Runoff Depth=2.33"Subcatchment 105: SUBCAT-105
   Flow Length=268'   Tc=11.9 min   CN=93   Runoff=1.26 cfs  0.112 af

Runoff Area=2,500 sf   100.00% Impervious   Runoff Depth=2.85"Subcatchment 105-A: SUBCAT-105-A
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.014 af

Runoff Area=28,969 sf   73.36% Impervious   Runoff Depth=2.24"Subcatchment 106: SUBCAT-106
   Flow Length=228'   Tc=12.3 min   CN=92   Runoff=1.39 cfs  0.124 af

Runoff Area=13,750 sf   100.00% Impervious   Runoff Depth=2.85"Subcatchment 106-A: SUBCAT-106-A
   Tc=6.0 min   CN=98   Runoff=0.94 cfs  0.075 af

Runoff Area=49,993 sf   63.90% Impervious   Runoff Depth=1.97"Subcatchment 107: SUBCAT-107
   Flow Length=228'   Tc=12.3 min   CN=89   Runoff=2.15 cfs  0.189 af

Runoff Area=13,750 sf   100.00% Impervious   Runoff Depth=2.85"Subcatchment 107-A: SUBCAT-107-A
   Tc=6.0 min   CN=98   Runoff=0.94 cfs  0.075 af

Runoff Area=14,789 sf   0.00% Impervious   Runoff Depth=0.96"Subcatchment 108: SUBCAT 108
   Tc=6.0 min   CN=74   Runoff=0.36 cfs  0.027 af

Runoff Area=26,125 sf   0.00% Impervious   Runoff Depth=0.91"Subcatchment 201: SUBCAT-201
   Flow Length=500'   Tc=17.4 min   CN=73   Runoff=0.42 cfs  0.045 af

Runoff Area=124,494 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment 301: SUBCAT-301
   Flow Length=950'   Tc=60.3 min   CN=69   Runoff=0.80 cfs  0.170 af

Avg. Flow Depth=0.23'   Max Vel=1.27 fps   Inflow=1.70 cfs  0.200 afReach 1R: RIP RAP
n=0.041   L=20.0'   S=0.0100 '/'   Capacity=23.00 cfs   Outflow=1.70 cfs  0.200 af
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Avg. Flow Depth=0.19'   Max Vel=0.57 fps   Inflow=1.70 cfs  0.200 afReach 2R: SCF WOODS
n=0.120   L=165.0'   S=0.0330 '/'   Capacity=57.21 cfs   Outflow=1.61 cfs  0.200 af

Avg. Flow Depth=0.23'   Max Vel=0.35 fps   Inflow=1.61 cfs  0.200 afReach 3R: SCF-WOODS
n=0.120   L=270.0'   S=0.0100 '/'   Capacity=31.48 cfs   Outflow=1.30 cfs  0.200 af

Avg. Flow Depth=0.36'   Max Vel=1.24 fps   Inflow=1.30 cfs  0.200 afReach 4R: STREAM
n=0.040   L=320.0'   S=0.0075 '/'   Capacity=48.82 cfs   Outflow=1.28 cfs  0.200 af

Avg. Flow Depth=0.17'   Max Vel=3.88 fps   Inflow=1.28 cfs  0.200 afReach 5R: STREAM
n=0.040   L=40.0'   S=0.2000 '/'   Capacity=252.10 cfs   Outflow=1.28 cfs  0.200 af

Avg. Flow Depth=0.34'   Max Vel=1.36 fps   Inflow=1.28 cfs  0.200 afReach 6R: STREAM
n=0.040   L=220.0'   S=0.0100 '/'   Capacity=56.37 cfs   Outflow=1.27 cfs  0.200 af

Peak Elev=177.08'  Storage=12,785 cf   Inflow=6.42 cfs  0.593 afPond BIO-1: BIORETENTION-1
   Outflow=0.78 cfs  0.567 af

Peak Elev=189.16'   Inflow=1.07 cfs  0.080 afPond CB-1: CATCH BASIN 1
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0110 '/'   Outflow=1.07 cfs  0.080 af

Peak Elev=185.94'   Inflow=0.70 cfs  0.062 afPond CB-2: CATCH BASIN 2
15.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=0.70 cfs  0.062 af

Peak Elev=185.67'   Inflow=1.26 cfs  0.112 afPond CB-3: CATCH BASIN 3
18.0"  Round Culvert  n=0.013  L=215.0'  S=0.0253 '/'   Outflow=1.26 cfs  0.112 af

Peak Elev=180.00'   Inflow=1.39 cfs  0.124 afPond CB-4: CATCH BASIN 4
18.0"  Round Culvert  n=0.013  L=44.0'  S=0.0261 '/'   Outflow=1.39 cfs  0.124 af

Peak Elev=180.40'   Inflow=2.15 cfs  0.189 afPond CB-5: CATCH BASIN 5
18.0"  Round Culvert  n=0.013  L=44.0'  S=0.0102 '/'   Outflow=2.15 cfs  0.189 af

Peak Elev=189.62'   Inflow=1.70 cfs  0.200 afPond CB-6: CATCH BASIN 6
18.0"  Round Culvert  n=0.013  L=80.0'  S=0.0150 '/'   Outflow=1.70 cfs  0.200 af

Peak Elev=189.68'  Storage=169 cf   Inflow=0.21 cfs  0.017 afPond D.E.101: Stone Drip Edge
   Discarded=0.04 cfs  0.017 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.017 af

Peak Elev=192.98'  Storage=157 cf   Inflow=0.17 cfs  0.014 afPond D.E.104: Stone Drip Edge
   Discarded=0.03 cfs  0.014 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.014 af

Peak Elev=192.98'  Storage=157 cf   Inflow=0.17 cfs  0.014 afPond D.E.105: Stone Drip Edge
   Discarded=0.03 cfs  0.014 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.014 af

Peak Elev=185.39'  Storage=830 cf   Inflow=0.94 cfs  0.075 afPond D.E.106: Stone Drip Edge
   Discarded=0.16 cfs  0.075 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.075 af

Peak Elev=185.38'  Storage=822 cf   Inflow=0.94 cfs  0.075 afPond D.E.107: Stone Drip Edge
   Discarded=0.21 cfs  0.075 af   Primary=0.00 cfs  0.000 af   Outflow=0.21 cfs  0.075 af

Peak Elev=185.85'   Inflow=1.58 cfs  0.142 afPond DMH-1: DMH-1
18.0"  Round Culvert  n=0.013  L=215.0'  S=0.0321 '/'   Outflow=1.58 cfs  0.142 af
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Peak Elev=179.38'   Inflow=6.11 cfs  0.566 afPond DMH-2: DMH-2
30.0"  Round Culvert  n=0.013  L=18.0'  S=0.0083 '/'   Outflow=6.11 cfs  0.566 af

Peak Elev=180.00'   Inflow=3.41 cfs  0.300 afPond DMH-3: DMH-3
24.0"  Round Culvert  n=0.013  L=128.0'  S=0.0059 '/'   Outflow=3.41 cfs  0.300 af

   Inflow=4.21 cfs  1.093 afLink AP-1: ANALYSIS POINT #1
   Primary=4.21 cfs  1.093 af

   Inflow=0.42 cfs  0.045 afLink AP-2: ANALYSIS POINT #2
   Primary=0.42 cfs  0.045 af

   Inflow=0.80 cfs  0.170 afLink AP-3: ANALYSIS POINT #3
   Primary=0.80 cfs  0.170 af

Total Runoff Area = 15.348 ac   Runoff Volume = 1.529 af   Average Runoff Depth = 1.20"
76.64% Pervious = 11.762 ac     23.36% Impervious = 3.586 ac
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Time span=0.00-28.00 hrs, dt=0.01 hrs, 2801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=188,382 sf   1.53% Impervious   Runoff Depth=1.99"Subcatchment 101: SUBCAT-101
   Flow Length=1,370'   Tc=25.3 min   CN=73   Runoff=6.07 cfs  0.719 af

Runoff Area=3,125 sf   100.00% Impervious   Runoff Depth=4.39"Subcatchment 101-A: SUBCAT-101-A
   Tc=6.0 min   CN=98   Runoff=0.32 cfs  0.026 af

Runoff Area=146,573 sf   13.29% Impervious   Runoff Depth=1.69"Subcatchment 102: SUBCAT 102
   Flow Length=575'   Slope=0.0200 '/'   Tc=17.7 min   CN=69   Runoff=4.56 cfs  0.475 af

Runoff Area=14,699 sf   100.00% Impervious   Runoff Depth=4.39"Subcatchment 103: SUBCAT-103
   Flow Length=330'   Tc=4.4 min   CN=98   Runoff=1.62 cfs  0.124 af

Runoff Area=13,835 sf   78.81% Impervious   Runoff Depth=3.84"Subcatchment 104: SUBCAT-104
   Flow Length=268'   Tc=11.9 min   CN=93   Runoff=1.12 cfs  0.102 af

Runoff Area=2,500 sf   100.00% Impervious   Runoff Depth=4.39"Subcatchment 104-A: SUBCAT-104-A
   Tc=6.0 min   CN=98   Runoff=0.26 cfs  0.021 af

Runoff Area=25,054 sf   77.47% Impervious   Runoff Depth=3.84"Subcatchment 105: SUBCAT-105
   Flow Length=268'   Tc=11.9 min   CN=93   Runoff=2.02 cfs  0.184 af

Runoff Area=2,500 sf   100.00% Impervious   Runoff Depth=4.39"Subcatchment 105-A: SUBCAT-105-A
   Tc=6.0 min   CN=98   Runoff=0.26 cfs  0.021 af

Runoff Area=28,969 sf   73.36% Impervious   Runoff Depth=3.73"Subcatchment 106: SUBCAT-106
   Flow Length=228'   Tc=12.3 min   CN=92   Runoff=2.27 cfs  0.207 af

Runoff Area=13,750 sf   100.00% Impervious   Runoff Depth=4.39"Subcatchment 106-A: SUBCAT-106-A
   Tc=6.0 min   CN=98   Runoff=1.43 cfs  0.116 af

Runoff Area=49,993 sf   63.90% Impervious   Runoff Depth=3.42"Subcatchment 107: SUBCAT-107
   Flow Length=228'   Tc=12.3 min   CN=89   Runoff=3.67 cfs  0.327 af

Runoff Area=13,750 sf   100.00% Impervious   Runoff Depth=4.39"Subcatchment 107-A: SUBCAT-107-A
   Tc=6.0 min   CN=98   Runoff=1.43 cfs  0.116 af

Runoff Area=14,789 sf   0.00% Impervious   Runoff Depth=2.07"Subcatchment 108: SUBCAT 108
   Tc=6.0 min   CN=74   Runoff=0.82 cfs  0.059 af

Runoff Area=26,125 sf   0.00% Impervious   Runoff Depth=1.99"Subcatchment 201: SUBCAT-201
   Flow Length=500'   Tc=17.4 min   CN=73   Runoff=0.99 cfs  0.100 af

Runoff Area=124,494 sf   0.00% Impervious   Runoff Depth=1.69"Subcatchment 301: SUBCAT-301
   Flow Length=950'   Tc=60.3 min   CN=69   Runoff=2.13 cfs  0.403 af

Avg. Flow Depth=0.41'   Max Vel=1.76 fps   Inflow=4.56 cfs  0.475 afReach 1R: RIP RAP
n=0.041   L=20.0'   S=0.0100 '/'   Capacity=23.00 cfs   Outflow=4.55 cfs  0.475 af
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Avg. Flow Depth=0.31'   Max Vel=0.78 fps   Inflow=4.55 cfs  0.475 afReach 2R: SCF WOODS
n=0.120   L=165.0'   S=0.0330 '/'   Capacity=57.21 cfs   Outflow=4.42 cfs  0.475 af

Avg. Flow Depth=0.38'   Max Vel=0.49 fps   Inflow=4.42 cfs  0.475 afReach 3R: SCF-WOODS
n=0.120   L=270.0'   S=0.0100 '/'   Capacity=31.48 cfs   Outflow=3.85 cfs  0.475 af

Avg. Flow Depth=0.60'   Max Vel=1.72 fps   Inflow=3.85 cfs  0.475 afReach 4R: STREAM
n=0.040   L=320.0'   S=0.0075 '/'   Capacity=48.82 cfs   Outflow=3.80 cfs  0.475 af

Avg. Flow Depth=0.28'   Max Vel=5.39 fps   Inflow=3.80 cfs  0.475 afReach 5R: STREAM
n=0.040   L=40.0'   S=0.2000 '/'   Capacity=252.10 cfs   Outflow=3.80 cfs  0.475 af

Avg. Flow Depth=0.56'   Max Vel=1.90 fps   Inflow=3.80 cfs  0.475 afReach 6R: STREAM
n=0.040   L=220.0'   S=0.0100 '/'   Capacity=56.37 cfs   Outflow=3.78 cfs  0.474 af

Peak Elev=178.39'  Storage=24,276 cf   Inflow=13.16 cfs  1.035 afPond BIO-1: BIORETENTION-1
   Outflow=0.93 cfs  0.999 af

Peak Elev=189.31'   Inflow=1.62 cfs  0.124 afPond CB-1: CATCH BASIN 1
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0110 '/'   Outflow=1.62 cfs  0.124 af

Peak Elev=186.23'   Inflow=1.35 cfs  0.105 afPond CB-2: CATCH BASIN 2
15.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=1.35 cfs  0.105 af

Peak Elev=185.88'   Inflow=2.22 cfs  0.187 afPond CB-3: CATCH BASIN 3
18.0"  Round Culvert  n=0.013  L=215.0'  S=0.0253 '/'   Outflow=2.22 cfs  0.187 af

Peak Elev=180.51'   Inflow=3.50 cfs  0.221 afPond CB-4: CATCH BASIN 4
18.0"  Round Culvert  n=0.013  L=44.0'  S=0.0261 '/'   Outflow=3.50 cfs  0.221 af

Peak Elev=181.11'   Inflow=4.78 cfs  0.340 afPond CB-5: CATCH BASIN 5
18.0"  Round Culvert  n=0.013  L=44.0'  S=0.0102 '/'   Outflow=4.78 cfs  0.340 af

Peak Elev=190.17'   Inflow=4.56 cfs  0.475 afPond CB-6: CATCH BASIN 6
18.0"  Round Culvert  n=0.013  L=80.0'  S=0.0150 '/'   Outflow=4.56 cfs  0.475 af

Peak Elev=190.00'  Storage=249 cf   Inflow=0.32 cfs  0.026 afPond D.E.101: Stone Drip Edge
   Discarded=0.04 cfs  0.024 af   Primary=0.18 cfs  0.002 af   Outflow=0.22 cfs  0.026 af

Peak Elev=193.00'  Storage=160 cf   Inflow=0.26 cfs  0.021 afPond D.E.104: Stone Drip Edge
   Discarded=0.03 cfs  0.018 af   Primary=0.29 cfs  0.003 af   Outflow=0.32 cfs  0.021 af

Peak Elev=193.00'  Storage=160 cf   Inflow=0.26 cfs  0.021 afPond D.E.105: Stone Drip Edge
   Discarded=0.03 cfs  0.018 af   Primary=0.29 cfs  0.003 af   Outflow=0.32 cfs  0.021 af

Peak Elev=185.50'  Storage=936 cf   Inflow=1.43 cfs  0.116 afPond D.E.106: Stone Drip Edge
   Discarded=0.16 cfs  0.101 af   Primary=1.28 cfs  0.014 af   Outflow=1.44 cfs  0.116 af

Peak Elev=185.50'  Storage=936 cf   Inflow=1.43 cfs  0.116 afPond D.E.107: Stone Drip Edge
   Discarded=0.21 cfs  0.102 af   Primary=1.27 cfs  0.013 af   Outflow=1.48 cfs  0.116 af

Peak Elev=186.06'   Inflow=2.60 cfs  0.228 afPond DMH-1: DMH-1
18.0"  Round Culvert  n=0.013  L=215.0'  S=0.0321 '/'   Outflow=2.60 cfs  0.228 af
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Peak Elev=180.02'   Inflow=12.46 cfs  0.976 afPond DMH-2: DMH-2
30.0"  Round Culvert  n=0.013  L=18.0'  S=0.0083 '/'   Outflow=12.46 cfs  0.976 af

Peak Elev=180.60'   Inflow=6.88 cfs  0.527 afPond DMH-3: DMH-3
24.0"  Round Culvert  n=0.013  L=128.0'  S=0.0059 '/'   Outflow=6.88 cfs  0.527 af

   Inflow=10.44 cfs  2.194 afLink AP-1: ANALYSIS POINT #1
   Primary=10.44 cfs  2.194 af

   Inflow=0.99 cfs  0.100 afLink AP-2: ANALYSIS POINT #2
   Primary=0.99 cfs  0.100 af

   Inflow=2.13 cfs  0.403 afLink AP-3: ANALYSIS POINT #3
   Primary=2.13 cfs  0.403 af

Total Runoff Area = 15.348 ac   Runoff Volume = 2.997 af   Average Runoff Depth = 2.34"
76.64% Pervious = 11.762 ac     23.36% Impervious = 3.586 ac
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Time span=0.00-28.00 hrs, dt=0.01 hrs, 2801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=188,382 sf   1.53% Impervious   Runoff Depth=3.92"Subcatchment 101: SUBCAT-101
   Flow Length=1,370'   Tc=25.3 min   CN=73   Runoff=12.14 cfs  1.412 af

Runoff Area=3,125 sf   100.00% Impervious   Runoff Depth=6.74"Subcatchment 101-A: SUBCAT-101-A
   Tc=6.0 min   CN=98   Runoff=0.49 cfs  0.040 af

Runoff Area=146,573 sf   13.29% Impervious   Runoff Depth=3.50"Subcatchment 102: SUBCAT 102
   Flow Length=575'   Slope=0.0200 '/'   Tc=17.7 min   CN=69   Runoff=9.75 cfs  0.981 af

Runoff Area=14,699 sf   100.00% Impervious   Runoff Depth=6.74"Subcatchment 103: SUBCAT-103
   Flow Length=330'   Tc=4.4 min   CN=98   Runoff=2.45 cfs  0.190 af

Runoff Area=13,835 sf   78.81% Impervious   Runoff Depth=6.15"Subcatchment 104: SUBCAT-104
   Flow Length=268'   Tc=11.9 min   CN=93   Runoff=1.75 cfs  0.163 af

Runoff Area=2,500 sf   100.00% Impervious   Runoff Depth=6.74"Subcatchment 104-A: SUBCAT-104-A
   Tc=6.0 min   CN=98   Runoff=0.39 cfs  0.032 af

Runoff Area=25,054 sf   77.47% Impervious   Runoff Depth=6.15"Subcatchment 105: SUBCAT-105
   Flow Length=268'   Tc=11.9 min   CN=93   Runoff=3.16 cfs  0.295 af

Runoff Area=2,500 sf   100.00% Impervious   Runoff Depth=6.74"Subcatchment 105-A: SUBCAT-105-A
   Tc=6.0 min   CN=98   Runoff=0.39 cfs  0.032 af

Runoff Area=28,969 sf   73.36% Impervious   Runoff Depth=6.04"Subcatchment 106: SUBCAT-106
   Flow Length=228'   Tc=12.3 min   CN=92   Runoff=3.58 cfs  0.334 af

Runoff Area=13,750 sf   100.00% Impervious   Runoff Depth=6.74"Subcatchment 106-A: SUBCAT-106-A
   Tc=6.0 min   CN=98   Runoff=2.16 cfs  0.177 af

Runoff Area=49,993 sf   63.90% Impervious   Runoff Depth=5.69"Subcatchment 107: SUBCAT-107
   Flow Length=228'   Tc=12.3 min   CN=89   Runoff=5.95 cfs  0.544 af

Runoff Area=13,750 sf   100.00% Impervious   Runoff Depth=6.74"Subcatchment 107-A: SUBCAT-107-A
   Tc=6.0 min   CN=98   Runoff=2.16 cfs  0.177 af

Runoff Area=14,789 sf   0.00% Impervious   Runoff Depth=4.02"Subcatchment 108: SUBCAT 108
   Tc=6.0 min   CN=74   Runoff=1.60 cfs  0.114 af

Runoff Area=26,125 sf   0.00% Impervious   Runoff Depth=3.92"Subcatchment 201: SUBCAT-201
   Flow Length=500'   Tc=17.4 min   CN=73   Runoff=1.97 cfs  0.196 af

Runoff Area=124,494 sf   0.00% Impervious   Runoff Depth=3.50"Subcatchment 301: SUBCAT-301
   Flow Length=950'   Tc=60.3 min   CN=69   Runoff=4.58 cfs  0.833 af

Avg. Flow Depth=0.63'   Max Vel=2.24 fps   Inflow=9.75 cfs  0.981 afReach 1R: RIP RAP
n=0.041   L=20.0'   S=0.0100 '/'   Capacity=23.00 cfs   Outflow=9.75 cfs  0.981 af
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Avg. Flow Depth=0.44'   Max Vel=0.99 fps   Inflow=9.75 cfs  0.981 afReach 2R: SCF WOODS
n=0.120   L=165.0'   S=0.0330 '/'   Capacity=57.21 cfs   Outflow=9.55 cfs  0.981 af

Avg. Flow Depth=0.55'   Max Vel=0.64 fps   Inflow=9.55 cfs  0.981 afReach 3R: SCF-WOODS
n=0.120   L=270.0'   S=0.0100 '/'   Capacity=31.48 cfs   Outflow=8.68 cfs  0.981 af

Avg. Flow Depth=0.88'   Max Vel=2.19 fps   Inflow=8.68 cfs  0.981 afReach 4R: STREAM
n=0.040   L=320.0'   S=0.0075 '/'   Capacity=48.82 cfs   Outflow=8.59 cfs  0.981 af

Avg. Flow Depth=0.41'   Max Vel=6.91 fps   Inflow=8.59 cfs  0.981 afReach 5R: STREAM
n=0.040   L=40.0'   S=0.2000 '/'   Capacity=252.10 cfs   Outflow=8.59 cfs  0.981 af

Avg. Flow Depth=0.82'   Max Vel=2.42 fps   Inflow=8.59 cfs  0.981 afReach 6R: STREAM
n=0.040   L=220.0'   S=0.0100 '/'   Capacity=56.37 cfs   Outflow=8.56 cfs  0.980 af

Peak Elev=179.60'  Storage=37,136 cf   Inflow=21.12 cfs  1.740 afPond BIO-1: BIORETENTION-1
   Outflow=4.31 cfs  1.650 af

Peak Elev=189.51'   Inflow=2.45 cfs  0.190 afPond CB-1: CATCH BASIN 1
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0110 '/'   Outflow=2.45 cfs  0.190 af

Peak Elev=186.53'   Inflow=2.08 cfs  0.171 afPond CB-2: CATCH BASIN 2
15.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=2.08 cfs  0.171 af

Peak Elev=186.12'   Inflow=3.49 cfs  0.303 afPond CB-3: CATCH BASIN 3
18.0"  Round Culvert  n=0.013  L=215.0'  S=0.0253 '/'   Outflow=3.49 cfs  0.303 af

Peak Elev=181.37'   Inflow=5.68 cfs  0.378 afPond CB-4: CATCH BASIN 4
18.0"  Round Culvert  n=0.013  L=44.0'  S=0.0261 '/'   Outflow=5.68 cfs  0.378 af

Peak Elev=182.97'   Inflow=8.01 cfs  0.584 afPond CB-5: CATCH BASIN 5
18.0"  Round Culvert  n=0.013  L=44.0'  S=0.0102 '/'   Outflow=8.01 cfs  0.584 af

Peak Elev=191.81'   Inflow=9.75 cfs  0.981 afPond CB-6: CATCH BASIN 6
18.0"  Round Culvert  n=0.013  L=80.0'  S=0.0150 '/'   Outflow=9.75 cfs  0.981 af

Peak Elev=190.01'  Storage=250 cf   Inflow=0.49 cfs  0.040 afPond D.E.101: Stone Drip Edge
   Discarded=0.04 cfs  0.032 af   Primary=0.67 cfs  0.008 af   Outflow=0.72 cfs  0.040 af

Peak Elev=193.01'  Storage=160 cf   Inflow=0.39 cfs  0.032 afPond D.E.104: Stone Drip Edge
   Discarded=0.03 cfs  0.024 af   Primary=0.43 cfs  0.008 af   Outflow=0.45 cfs  0.032 af

Peak Elev=193.01'  Storage=160 cf   Inflow=0.39 cfs  0.032 afPond D.E.105: Stone Drip Edge
   Discarded=0.03 cfs  0.024 af   Primary=0.43 cfs  0.008 af   Outflow=0.45 cfs  0.032 af

Peak Elev=185.51'  Storage=936 cf   Inflow=2.16 cfs  0.177 afPond D.E.106: Stone Drip Edge
   Discarded=0.16 cfs  0.134 af   Primary=2.53 cfs  0.043 af   Outflow=2.69 cfs  0.177 af

Peak Elev=185.51'  Storage=936 cf   Inflow=2.16 cfs  0.177 afPond D.E.107: Stone Drip Edge
   Discarded=0.21 cfs  0.137 af   Primary=2.58 cfs  0.040 af   Outflow=2.79 cfs  0.177 af

Peak Elev=186.35'   Inflow=4.17 cfs  0.361 afPond DMH-1: DMH-1
18.0"  Round Culvert  n=0.013  L=215.0'  S=0.0321 '/'   Outflow=4.17 cfs  0.361 af
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Peak Elev=180.66'   Inflow=19.68 cfs  1.626 afPond DMH-2: DMH-2
30.0"  Round Culvert  n=0.013  L=18.0'  S=0.0083 '/'   Outflow=19.68 cfs  1.626 af

Peak Elev=181.55'   Inflow=11.36 cfs  0.888 afPond DMH-3: DMH-3
24.0"  Round Culvert  n=0.013  L=128.0'  S=0.0059 '/'   Outflow=11.36 cfs  0.888 af

   Inflow=24.30 cfs  4.050 afLink AP-1: ANALYSIS POINT #1
   Primary=24.30 cfs  4.050 af

   Inflow=1.97 cfs  0.196 afLink AP-2: ANALYSIS POINT #2
   Primary=1.97 cfs  0.196 af

   Inflow=4.58 cfs  0.833 afLink AP-3: ANALYSIS POINT #3
   Primary=4.58 cfs  0.833 af

Total Runoff Area = 15.348 ac   Runoff Volume = 5.521 af   Average Runoff Depth = 4.32"
76.64% Pervious = 11.762 ac     23.36% Impervious = 3.586 ac
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Summary for Subcatchment 101: SUBCAT-101

Runoff = 6.07 cfs @ 12.37 hrs,  Volume= 0.719 af,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
3,282 55 Woods, Good, HSG B
2,372 61 >75% Grass cover, Good, HSG B
2,875 98 Paved roads w/curbs & sewers, HSG B

98,068 70 Woods, Good, HSG C
35,915 74 >75% Grass cover, Good, HSG C
45,870 77 Woods, Good, HSG D

188,382 73 Weighted Average
185,507 98.47% Pervious Area

2,875 1.53% Impervious Area

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

0.5 30 0.0200 1.05 Sheet Flow, Sheet Paved
Smooth surfaces   n= 0.011   P2= 3.00"

4.9 70 0.0600 0.24 Sheet Flow, Sheet Grass
Grass: Short   n= 0.150   P2= 3.00"

1.7 90 0.0300 0.87 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

5.8 175 0.0100 0.50 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

10.0 425 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

1.5 320 0.0075 3.66 48.82 Parabolic Channel, Stream
W=10.00'  D=2.00'  Area=13.3 sf  Perim=11.0'
n= 0.040  Mountain streams

0.0 40 0.2000 18.91 252.10 Parabolic Channel, Stream
W=10.00'  D=2.00'  Area=13.3 sf  Perim=11.0'
n= 0.040  Mountain streams

0.9 220 0.0100 4.23 56.37 Parabolic Channel, Stream
W=10.00'  D=2.00'  Area=13.3 sf  Perim=11.0'
n= 0.040  Mountain streams

25.3 1,370 Total

Summary for Subcatchment 101-A: SUBCAT-101-A

Runoff = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"
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Area (sf) CN Description
3,125 98 Roofs, HSG C
3,125 100.00% Impervious Area

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

6.0 Direct Entry, Min TOC

Summary for Subcatchment 102: SUBCAT 102

Runoff = 4.56 cfs @ 12.25 hrs,  Volume= 0.475 af,  Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
9,461 39 >75% Grass cover, Good, HSG A
8,063 98 Paved roads w/curbs & sewers, HSG A

28,410 55 Woods, Good, HSG B
14,637 61 >75% Grass cover, Good, HSG B
11,420 98 Paved roads w/curbs & sewers, HSG B
51,719 70 Woods, Good, HSG C
11,506 74 >75% Grass cover, Good, HSG C
11,357 77 Woods, Good, HSG D

146,573 69 Weighted Average
127,090 86.71% Pervious Area

19,483 13.29% Impervious Area

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

0.7 45 0.0200 1.14 Sheet Flow, Sheet Road
Smooth surfaces   n= 0.011   P2= 3.00"

6.3 55 0.0200 0.15 Sheet Flow, Sheet Grass
Grass: Short   n= 0.150   P2= 3.00"

0.1 25 0.0200 2.87 Shallow Concentrated Flow, Shallow Paved
Paved   Kv= 20.3 fps

10.6 450 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

17.7 575 Total

Summary for Subcatchment 103: SUBCAT-103

Runoff = 1.62 cfs @ 12.06 hrs,  Volume= 0.124 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"
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Area (sf) CN Description
2,444 98 Paved roads w/curbs & sewers, HSG B
3,125 98 Roofs, HSG C
9,130 98 Paved roads w/curbs & sewers, HSG C

14,699 98 Weighted Average
14,699 100.00% Impervious Area

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

1.7 100 0.0100 1.01 Sheet Flow, Sheet Road
Smooth surfaces   n= 0.011   P2= 3.00"

2.7 230 0.0050 1.44 Shallow Concentrated Flow, Shallow Road
Paved   Kv= 20.3 fps

4.4 330 Total

Summary for Subcatchment 104: SUBCAT-104

Runoff = 1.12 cfs @ 12.16 hrs,  Volume= 0.102 af,  Depth= 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
2,931 74 >75% Grass cover, Good, HSG C

10,904 98 Paved roads w/curbs & sewers, HSG C
13,835 93 Weighted Average

2,931 21.19% Pervious Area
10,904 78.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.1 50 0.0050 0.08 Sheet Flow, Sheet Grass

Grass: Short   n= 0.150   P2= 3.00"
0.5 28 0.0200 1.03 Sheet Flow, Sheet Road

Smooth surfaces   n= 0.011   P2= 3.00"
1.3 190 0.0150 2.49 Shallow Concentrated Flow, Shallow Road

Paved   Kv= 20.3 fps
11.9 268 Total

Summary for Subcatchment 104-A: SUBCAT-104-A

Runoff = 0.26 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"
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Area (sf) CN Description
2,500 98 Roofs, HSG C
2,500 100.00% Impervious Area

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

6.0 Direct Entry, MIN. TOC

Summary for Subcatchment 105: SUBCAT-105

Runoff = 2.02 cfs @ 12.16 hrs,  Volume= 0.184 af,  Depth= 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
5,644 74 >75% Grass cover, Good, HSG C

11,910 98 Paved roads w/curbs & sewers, HSG C
7,500 98 Roofs, HSG C

25,054 93 Weighted Average
5,644 22.53% Pervious Area

19,410 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.1 50 0.0050 0.08 Sheet Flow, Sheet Grass

Grass: Short   n= 0.150   P2= 3.00"
0.5 28 0.0200 1.03 Sheet Flow, Sheet Road

Smooth surfaces   n= 0.011   P2= 3.00"
1.3 190 0.0150 2.49 Shallow Concentrated Flow, Shallow Road

Paved   Kv= 20.3 fps
11.9 268 Total

Summary for Subcatchment 105-A: SUBCAT-105-A

Runoff = 0.26 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
2,500 98 Roofs, HSG C
2,500 100.00% Impervious Area

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

6.0 Direct Entry, MIN. TOC
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Summary for Subcatchment 106: SUBCAT-106

Runoff = 2.27 cfs @ 12.16 hrs,  Volume= 0.207 af,  Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
7,716 74 >75% Grass cover, Good, HSG C

21,253 98 Paved roads w/curbs & sewers, HSG C
28,969 92 Weighted Average

7,716 26.64% Pervious Area
21,253 73.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.1 50 0.0050 0.08 Sheet Flow, Sheet Grass

Grass: Short   n= 0.150   P2= 3.00"
0.5 28 0.0200 1.03 Sheet Flow, Sheet Road

Smooth surfaces   n= 0.011   P2= 3.00"
1.7 150 0.0050 1.44 Shallow Concentrated Flow, Shallow Road

Paved   Kv= 20.3 fps
12.3 228 Total

Summary for Subcatchment 106-A: SUBCAT-106-A

Runoff = 1.43 cfs @ 12.08 hrs,  Volume= 0.116 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
13,750 98 Roofs, HSG C
13,750 100.00% Impervious Area

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

6.0 Direct Entry, Min TOC

Summary for Subcatchment 107: SUBCAT-107

Runoff = 3.67 cfs @ 12.17 hrs,  Volume= 0.327 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"
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Area (sf) CN Description
18,045 74 >75% Grass cover, Good, HSG C

7,500 98 Roofs, HSG C
24,448 98 Paved roads w/curbs & sewers, HSG C
49,993 89 Weighted Average
18,045 36.10% Pervious Area
31,948 63.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.1 50 0.0050 0.08 Sheet Flow, Sheet Grass

Grass: Short   n= 0.150   P2= 3.00"
0.5 28 0.0200 1.03 Sheet Flow, Sheet Road

Smooth surfaces   n= 0.011   P2= 3.00"
1.7 150 0.0050 1.44 Shallow Concentrated Flow, Shallow Road

Paved   Kv= 20.3 fps
12.3 228 Total

Summary for Subcatchment 107-A: SUBCAT-107-A

Runoff = 1.43 cfs @ 12.08 hrs,  Volume= 0.116 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
13,750 98 Roofs, HSG C
13,750 100.00% Impervious Area

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

6.0 Direct Entry, Min TOC

Summary for Subcatchment 108: SUBCAT 108

Runoff = 0.82 cfs @ 12.09 hrs,  Volume= 0.059 af,  Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
14,789 74 >75% Grass cover, Good, HSG C
14,789 100.00% Pervious Area

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

6.0 Direct Entry, Min. TOC
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Summary for Subcatchment 201: SUBCAT-201

Runoff = 0.99 cfs @ 12.24 hrs,  Volume= 0.100 af,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
21,075 74 >75% Grass cover, Good, HSG C

5,050 70 Woods, Good, HSG C
26,125 73 Weighted Average
26,125 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.4 100 0.0150 0.15 Sheet Flow, Sheet Grass

Grass: Short   n= 0.150   P2= 3.00"
3.3 170 0.0150 0.86 Shallow Concentrated Flow, Shallow Grass

Short Grass Pasture   Kv= 7.0 fps
2.7 230 0.0400 1.40 Shallow Concentrated Flow, Shallow Grass

Short Grass Pasture   Kv= 7.0 fps
17.4 500 Total

Summary for Subcatchment 301: SUBCAT-301

Runoff = 2.13 cfs @ 12.86 hrs,  Volume= 0.403 af,  Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR SEACOAST Rainfall=4.63"

Area (sf) CN Description
2,799 30 Woods, Good, HSG A

12,043 55 Woods, Good, HSG B
17,154 74 >75% Grass cover, Good, HSG C
69,412 70 Woods, Good, HSG C
23,086 77 Woods, Good, HSG D

124,494 69 Weighted Average
124,494 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
51.0 100 0.0100 0.03 Sheet Flow, Sheet Woods

Woods: Dense underbrush   n= 0.800   P2= 3.00"
3.5 130 0.0150 0.61 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
1.1 75 0.0500 1.12 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
0.5 60 0.1800 2.12 Shallow Concentrated Flow, Shallow Woods

Woodland   Kv= 5.0 fps
4.2 585 0.0075 2.31 7.69 Parabolic Channel, Stream

W=5.00'  D=1.00'  Area=3.3 sf  Perim=5.5'
n= 0.040  Mountain streams

60.3 950 Total

Summary for Reach 1R: RIP RAP

Inflow Area = 3.365 ac, 13.29% Impervious,  Inflow Depth = 1.69"    for  10-YR SEACOAST event
Inflow = 4.56 cfs @ 12.25 hrs,  Volume= 0.475 af
Outflow = 4.55 cfs @ 12.26 hrs,  Volume= 0.475 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 1.76 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 0.62 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 52 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.41' , Surface Width= 7.48'
Bank-Full Depth= 1.00'  Flow Area= 8.0 sf,  Capacity= 23.00 cfs

5.00'  x  1.00'  deep channel,  n= 0.041  Riprap, 2-inch
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 20.0'   Slope= 0.0100 '/'
Inlet Invert= 187.75',  Outlet Invert= 187.55'

‡

Summary for Reach 2R: SCF WOODS

Inflow Area = 3.365 ac, 13.29% Impervious,  Inflow Depth = 1.69"    for  10-YR SEACOAST event
Inflow = 4.55 cfs @ 12.26 hrs,  Volume= 0.475 af
Outflow = 4.42 cfs @ 12.31 hrs,  Volume= 0.475 af,  Atten= 3%,  Lag= 2.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.78 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 10.0 min
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Peak Storage= 933 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.31' , Surface Width= 27.68'
Bank-Full Depth= 1.00'  Flow Area= 33.3 sf,  Capacity= 57.21 cfs

50.00'  x  1.00'  deep Parabolic Channel,  n= 0.120  Heavy timber, flow below branches
Length= 165.0'   Slope= 0.0330 '/'
Inlet Invert= 187.55',  Outlet Invert= 182.10'

‡

Summary for Reach 3R: SCF-WOODS

Inflow Area = 3.365 ac, 13.29% Impervious,  Inflow Depth = 1.69"    for  10-YR SEACOAST event
Inflow = 4.42 cfs @ 12.31 hrs,  Volume= 0.475 af
Outflow = 3.85 cfs @ 12.42 hrs,  Volume= 0.475 af,  Atten= 13%,  Lag= 7.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.49 fps,  Min. Travel Time= 9.1 min
Avg. Velocity = 0.18 fps,  Avg. Travel Time= 24.3 min

Peak Storage= 2,099 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.38' , Surface Width= 30.78'
Bank-Full Depth= 1.00'  Flow Area= 33.3 sf,  Capacity= 31.48 cfs

50.00'  x  1.00'  deep Parabolic Channel,  n= 0.120  Heavy timber, flow below branches
Length= 270.0'   Slope= 0.0100 '/'
Inlet Invert= 182.05',  Outlet Invert= 179.35'

‡

Summary for Reach 4R: STREAM

Inflow Area = 3.365 ac, 13.29% Impervious,  Inflow Depth > 1.69"    for  10-YR SEACOAST event
Inflow = 3.85 cfs @ 12.42 hrs,  Volume= 0.475 af
Outflow = 3.80 cfs @ 12.47 hrs,  Volume= 0.475 af,  Atten= 1%,  Lag= 2.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 1.72 fps,  Min. Travel Time= 3.1 min
Avg. Velocity = 0.66 fps,  Avg. Travel Time= 8.1 min
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Peak Storage= 707 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.60' , Surface Width= 5.49'
Bank-Full Depth= 2.00'  Flow Area= 13.3 sf,  Capacity= 48.82 cfs

10.00'  x  2.00'  deep Parabolic Channel,  n= 0.040  Mountain streams
Length= 320.0'   Slope= 0.0075 '/'
Inlet Invert= 179.35',  Outlet Invert= 176.95'

Summary for Reach 5R: STREAM

Inflow Area = 3.365 ac, 13.29% Impervious,  Inflow Depth > 1.69"    for  10-YR SEACOAST event
Inflow = 3.80 cfs @ 12.47 hrs,  Volume= 0.475 af
Outflow = 3.80 cfs @ 12.47 hrs,  Volume= 0.475 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 5.39 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.12 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 28 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.28' , Surface Width= 3.75'
Bank-Full Depth= 2.00'  Flow Area= 13.3 sf,  Capacity= 252.10 cfs

10.00'  x  2.00'  deep Parabolic Channel,  n= 0.040  Mountain streams
Length= 40.0'   Slope= 0.2000 '/'
Inlet Invert= 176.95',  Outlet Invert= 168.95'

Summary for Reach 6R: STREAM

Inflow Area = 3.365 ac, 13.29% Impervious,  Inflow Depth > 1.69"    for  10-YR SEACOAST event
Inflow = 3.80 cfs @ 12.47 hrs,  Volume= 0.475 af
Outflow = 3.78 cfs @ 12.49 hrs,  Volume= 0.474 af,  Atten= 0%,  Lag= 1.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 1.90 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 0.73 fps,  Avg. Travel Time= 5.0 min
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Peak Storage= 438 cf @ 12.49 hrs
Average Depth at Peak Storage= 0.56' , Surface Width= 5.31'
Bank-Full Depth= 2.00'  Flow Area= 13.3 sf,  Capacity= 56.37 cfs

10.00'  x  2.00'  deep Parabolic Channel,  n= 0.040  Mountain streams
Length= 220.0'   Slope= 0.0100 '/'
Inlet Invert= 168.95',  Outlet Invert= 166.75'

Summary for Pond BIO-1: BIORETENTION-1

Inflow Area = 4.129 ac, 72.68% Impervious,  Inflow Depth = 3.01"    for  10-YR SEACOAST event
Inflow = 13.16 cfs @ 12.14 hrs,  Volume= 1.035 af
Outflow = 0.93 cfs @ 13.58 hrs,  Volume= 0.999 af,  Atten= 93%,  Lag= 86.5 min
Primary = 0.93 cfs @ 13.58 hrs,  Volume= 0.999 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 178.39' @ 13.58 hrs   Surf.Area= 9,725 sf   Storage= 24,276 cf

Plug-Flow detention time= 297.6 min calculated for 0.999 af (97% of inflow)
Center-of-Mass det. time= 277.5 min ( 1,066.8 - 789.3 )

Volume Invert Avail.Storage Storage Description
#1 173.25' 41,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

173.25 6,338 0.0 0 0
173.26 6,338 40.0 25 25
174.24 6,338 40.0 2,484 2,510
174.25 6,338 40.0 25 2,535
174.49 6,338 40.0 608 3,144
174.50 6,338 20.0 13 3,156
175.99 6,338 20.0 1,889 5,045
176.00 6,338 100.0 63 5,108
178.00 9,138 100.0 15,476 20,584
179.50 11,386 100.0 15,393 35,977
180.00 12,164 100.0 5,888 41,865

Device Routing     Invert Outlet Devices
#1 Primary 173.50' 15.0"  Round Culvert   

L= 40.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 173.50' / 173.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 179.00' 0.5" x 4.5" Horiz. Orifice/Grate X 14.00 columns   
X 4 rows C= 0.600 in 22.0" x 22.0" Grate (26% open area)   
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Limited to weir flow at low heads   
#3 Device 1 173.55' 6.0"  Round UnderDrain   

L= 240.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 173.55' / 173.50'   S= 0.0002 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

#4 Device 3 173.25' 6.000 in/hr Exfiltration over Surface area   
#5 Primary 179.60' 10.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=0.93 cfs @ 13.58 hrs  HW=178.39'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.93 cfs of 12.20 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=UnderDrain  (Barrel Controls 0.93 cfs @ 4.71 fps)

4=Exfiltration  (Passes 0.93 cfs of 1.35 cfs potential flow)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond CB-1: CATCH BASIN 1

Inflow Area = 0.337 ac,100.00% Impervious,  Inflow Depth = 4.39"    for  10-YR SEACOAST event
Inflow = 1.62 cfs @ 12.06 hrs,  Volume= 0.124 af
Outflow = 1.62 cfs @ 12.06 hrs,  Volume= 0.124 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.62 cfs @ 12.06 hrs,  Volume= 0.124 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 189.31' @ 12.06 hrs
Flood Elev= 193.00'

Device Routing     Invert Outlet Devices
#1 Primary 188.60' 15.0"  Round Culvert   

L= 300.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 188.60' / 185.30'   S= 0.0110 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.61 cfs @ 12.06 hrs  HW=189.31'  TW=186.02'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.61 cfs @ 2.26 fps)

Summary for Pond CB-2: CATCH BASIN 2

Inflow Area = 0.375 ac, 82.06% Impervious,  Inflow Depth = 3.34"    for  10-YR SEACOAST event
Inflow = 1.35 cfs @ 12.12 hrs,  Volume= 0.105 af
Outflow = 1.35 cfs @ 12.12 hrs,  Volume= 0.105 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.35 cfs @ 12.12 hrs,  Volume= 0.105 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 186.23' @ 12.12 hrs
Flood Elev= 189.60'

Device Routing     Invert Outlet Devices
#1 Primary 185.40' 15.0"  Round Culvert   
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L= 7.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 185.40' / 185.30'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.33 cfs @ 12.12 hrs  HW=186.22'  TW=186.05'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.33 cfs @ 1.56 fps)

Summary for Pond CB-3: CATCH BASIN 3

Inflow Area = 0.633 ac, 79.52% Impervious,  Inflow Depth = 3.54"    for  10-YR SEACOAST event
Inflow = 2.22 cfs @ 12.14 hrs,  Volume= 0.187 af
Outflow = 2.22 cfs @ 12.14 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.22 cfs @ 12.14 hrs,  Volume= 0.187 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 185.88' @ 12.14 hrs
Flood Elev= 189.60'

Device Routing     Invert Outlet Devices
#1 Primary 185.10' 18.0"  Round Culvert   

L= 215.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 185.10' / 179.65'   S= 0.0253 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.21 cfs @ 12.14 hrs  HW=185.88'  TW=180.59'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.21 cfs @ 2.38 fps)

Summary for Pond CB-4: CATCH BASIN 4

Inflow Area = 0.981 ac, 81.94% Impervious,  Inflow Depth = 2.70"    for  10-YR SEACOAST event
Inflow = 3.50 cfs @ 12.14 hrs,  Volume= 0.221 af
Outflow = 3.50 cfs @ 12.14 hrs,  Volume= 0.221 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.50 cfs @ 12.14 hrs,  Volume= 0.221 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 180.51' @ 12.14 hrs
Flood Elev= 184.10'

Device Routing     Invert Outlet Devices
#1 Primary 179.40' 18.0"  Round Culvert   

L= 44.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 179.40' / 178.25'   S= 0.0261 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.47 cfs @ 12.14 hrs  HW=180.51'  TW=180.02'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.47 cfs @ 3.46 fps)
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Summary for Pond CB-5: CATCH BASIN 5

Inflow Area = 1.463 ac, 71.69% Impervious,  Inflow Depth = 2.79"    for  10-YR SEACOAST event
Inflow = 4.78 cfs @ 12.13 hrs,  Volume= 0.340 af
Outflow = 4.78 cfs @ 12.13 hrs,  Volume= 0.340 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.78 cfs @ 12.13 hrs,  Volume= 0.340 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 181.11' @ 12.13 hrs
Flood Elev= 184.10'

Device Routing     Invert Outlet Devices
#1 Primary 179.55' 18.0"  Round Culvert   

L= 44.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 179.55' / 179.10'   S= 0.0102 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.74 cfs @ 12.13 hrs  HW=181.10'  TW=180.60'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.74 cfs @ 2.68 fps)

Summary for Pond CB-6: CATCH BASIN 6

Inflow Area = 3.365 ac, 13.29% Impervious,  Inflow Depth = 1.69"    for  10-YR SEACOAST event
Inflow = 4.56 cfs @ 12.25 hrs,  Volume= 0.475 af
Outflow = 4.56 cfs @ 12.25 hrs,  Volume= 0.475 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.56 cfs @ 12.25 hrs,  Volume= 0.475 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 190.17' @ 12.25 hrs
Flood Elev= 192.65'

Device Routing     Invert Outlet Devices
#1 Primary 188.95' 18.0"  Round Culvert   

L= 80.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 188.95' / 187.75'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.55 cfs @ 12.25 hrs  HW=190.17'  TW=188.16'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.55 cfs @ 2.96 fps)

Summary for Pond D.E.101: Stone Drip Edge

Inflow Area = 0.072 ac,100.00% Impervious,  Inflow Depth = 4.39"    for  10-YR SEACOAST event
Inflow = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af
Outflow = 0.22 cfs @ 12.21 hrs,  Volume= 0.026 af,  Atten= 31%,  Lag= 7.7 min
Discarded = 0.04 cfs @ 11.68 hrs,  Volume= 0.024 af
Primary = 0.18 cfs @ 12.21 hrs,  Volume= 0.002 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
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Peak Elev= 190.00' @ 12.21 hrs   Surf.Area= 625 sf   Storage= 249 cf

Plug-Flow detention time= 29.4 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 29.4 min ( 778.7 - 749.3 )

Volume Invert Avail.Storage Storage Description
#1 189.00' 250 cf 5.00'W x 125.00'L x 1.00'H Drip Edges

625 cf Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices
#1 Discarded 189.00' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 189.99' 125.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.04 cfs @ 11.68 hrs  HW=189.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.16 cfs @ 12.21 hrs  HW=190.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.16 cfs @ 0.21 fps)

Summary for Pond D.E.104: Stone Drip Edge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth = 4.39"    for  10-YR SEACOAST event
Inflow = 0.26 cfs @ 12.08 hrs,  Volume= 0.021 af
Outflow = 0.32 cfs @ 12.12 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 2.2 min
Discarded = 0.03 cfs @ 11.61 hrs,  Volume= 0.018 af
Primary = 0.29 cfs @ 12.12 hrs,  Volume= 0.003 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 193.00' @ 12.12 hrs   Surf.Area= 400 sf   Storage= 160 cf

Plug-Flow detention time= 27.9 min calculated for 0.021 af (100% of inflow)
Center-of-Mass det. time= 27.9 min ( 777.3 - 749.3 )

Volume Invert Avail.Storage Storage Description
#1 192.00' 160 cf 5.00'W x 80.00'L x 1.00'H Drip Edges

400 cf Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices
#1 Discarded 192.00' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 192.99' 80.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   
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Discarded OutFlow  Max=0.03 cfs @ 11.61 hrs  HW=192.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.28 cfs @ 12.12 hrs  HW=193.00'  TW=186.22'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.28 cfs @ 0.30 fps)

Summary for Pond D.E.105: Stone Drip Edge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth = 4.39"    for  10-YR SEACOAST event
Inflow = 0.26 cfs @ 12.08 hrs,  Volume= 0.021 af
Outflow = 0.32 cfs @ 12.12 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 2.2 min
Discarded = 0.03 cfs @ 11.61 hrs,  Volume= 0.018 af
Primary = 0.29 cfs @ 12.12 hrs,  Volume= 0.003 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 193.00' @ 12.12 hrs   Surf.Area= 400 sf   Storage= 160 cf

Plug-Flow detention time= 27.9 min calculated for 0.021 af (100% of inflow)
Center-of-Mass det. time= 27.9 min ( 777.3 - 749.3 )

Volume Invert Avail.Storage Storage Description
#1 192.00' 160 cf 5.00'W x 80.00'L x 1.00'H Drip Edges

400 cf Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices
#1 Discarded 192.00' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 192.99' 80.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 11.61 hrs  HW=192.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.28 cfs @ 12.12 hrs  HW=193.00'  TW=185.88'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.28 cfs @ 0.30 fps)

Summary for Pond D.E.106: Stone Drip Edge

Inflow Area = 0.316 ac,100.00% Impervious,  Inflow Depth = 4.39"    for  10-YR SEACOAST event
Inflow = 1.43 cfs @ 12.08 hrs,  Volume= 0.116 af
Outflow = 1.44 cfs @ 12.14 hrs,  Volume= 0.116 af,  Atten= 0%,  Lag= 3.4 min
Discarded = 0.16 cfs @ 11.64 hrs,  Volume= 0.101 af
Primary = 1.28 cfs @ 12.14 hrs,  Volume= 0.014 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 185.50' @ 12.14 hrs   Surf.Area= 2,340 sf   Storage= 936 cf

Plug-Flow detention time= 28.3 min calculated for 0.116 af (100% of inflow)
Center-of-Mass det. time= 28.3 min ( 777.6 - 749.3 )
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Volume Invert Avail.Storage Storage Description
#1 184.50' 936 cf 6.50'W x 360.00'L x 1.00'H Drip Edges

2,340 cf Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices
#1 Discarded 184.50' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 185.49' 360.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.16 cfs @ 11.64 hrs  HW=184.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=1.26 cfs @ 12.14 hrs  HW=185.50'  TW=180.51'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.26 cfs @ 0.29 fps)

Summary for Pond D.E.107: Stone Drip Edge

Inflow Area = 0.316 ac,100.00% Impervious,  Inflow Depth = 4.39"    for  10-YR SEACOAST event
Inflow = 1.43 cfs @ 12.08 hrs,  Volume= 0.116 af
Outflow = 1.48 cfs @ 12.13 hrs,  Volume= 0.116 af,  Atten= 0%,  Lag= 2.8 min
Discarded = 0.21 cfs @ 12.13 hrs,  Volume= 0.102 af
Primary = 1.27 cfs @ 12.13 hrs,  Volume= 0.013 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 185.50' @ 12.13 hrs   Surf.Area= 2,340 sf   Storage= 936 cf

Plug-Flow detention time= 26.4 min calculated for 0.116 af (100% of inflow)
Center-of-Mass det. time= 26.4 min ( 775.8 - 749.3 )

Volume Invert Avail.Storage Storage Description
#1 184.50' 936 cf 6.50'W x 360.00'L x 1.00'H Drip Edges

2,340 cf Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices
#1 Discarded 184.50' 3.000 in/hr Exfiltration over Wetted area     Phase-In= 0.10'   
#2 Primary 185.49' 360.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.21 cfs @ 12.13 hrs  HW=185.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)

Primary OutFlow  Max=1.26 cfs @ 12.13 hrs  HW=185.50'  TW=181.11'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.26 cfs @ 0.29 fps)
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Summary for Pond DMH-1: DMH-1

Inflow Area = 0.712 ac, 90.56% Impervious,  Inflow Depth = 3.84"    for  10-YR SEACOAST event
Inflow = 2.60 cfs @ 12.12 hrs,  Volume= 0.228 af
Outflow = 2.60 cfs @ 12.12 hrs,  Volume= 0.228 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.60 cfs @ 12.12 hrs,  Volume= 0.228 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 186.06' @ 12.12 hrs
Flood Elev= 189.80'

Device Routing     Invert Outlet Devices
#1 Primary 185.20' 18.0"  Round Culvert   

L= 215.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 185.20' / 178.30'   S= 0.0321 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.58 cfs @ 12.12 hrs  HW=186.05'  TW=179.87'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.58 cfs @ 2.48 fps)

Summary for Pond DMH-2: DMH-2

Inflow Area = 3.789 ac, 79.20% Impervious,  Inflow Depth = 3.09"    for  10-YR SEACOAST event
Inflow = 12.46 cfs @ 12.14 hrs,  Volume= 0.976 af
Outflow = 12.46 cfs @ 12.14 hrs,  Volume= 0.976 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.46 cfs @ 12.14 hrs,  Volume= 0.976 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 180.02' @ 12.14 hrs
Flood Elev= 185.00'

Device Routing     Invert Outlet Devices
#1 Primary 178.15' 30.0"  Round Culvert   

L= 18.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 178.15' / 178.00'   S= 0.0083 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 4.91 sf   

Primary OutFlow  Max=12.44 cfs @ 12.14 hrs  HW=180.02'  TW=177.05'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 12.44 cfs @ 4.40 fps)

Summary for Pond DMH-3: DMH-3

Inflow Area = 2.096 ac, 74.05% Impervious,  Inflow Depth = 3.02"    for  10-YR SEACOAST event
Inflow = 6.88 cfs @ 12.13 hrs,  Volume= 0.527 af
Outflow = 6.88 cfs @ 12.13 hrs,  Volume= 0.527 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.88 cfs @ 12.13 hrs,  Volume= 0.527 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 180.60' @ 12.13 hrs
Flood Elev= 184.60'
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Device Routing     Invert Outlet Devices
#1 Primary 179.00' 24.0"  Round Culvert   

L= 128.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 179.00' / 178.25'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=6.83 cfs @ 12.13 hrs  HW=180.60'  TW=179.99'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 6.83 cfs @ 3.47 fps)

Summary for Link AP-1: ANALYSIS POINT #1

Inflow Area = 11.890 ac, 30.16% Impervious,  Inflow Depth > 2.21"    for  10-YR SEACOAST event
Inflow = 10.44 cfs @ 12.42 hrs,  Volume= 2.194 af
Primary = 10.44 cfs @ 12.42 hrs,  Volume= 2.194 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs

Summary for Link AP-2: ANALYSIS POINT #2

Inflow Area = 0.600 ac, 0.00% Impervious,  Inflow Depth = 1.99"    for  10-YR SEACOAST event
Inflow = 0.99 cfs @ 12.24 hrs,  Volume= 0.100 af
Primary = 0.99 cfs @ 12.24 hrs,  Volume= 0.100 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs

Summary for Link AP-3: ANALYSIS POINT #3

Inflow Area = 2.858 ac, 0.00% Impervious,  Inflow Depth = 1.69"    for  10-YR SEACOAST event
Inflow = 2.13 cfs @ 12.86 hrs,  Volume= 0.403 af
Primary = 2.13 cfs @ 12.86 hrs,  Volume= 0.403 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
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Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire

Location
Longitude 70.984 degrees West
Latitude 43.243 degrees North
Elevation 0 feet
Date/Time Thu, 07 May 2020 10:37:42 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.49 0.65 0.81 1.02 1yr 0.70 0.98 1.19 1.53 1.97 2.55 2.82 1yr 2.26 2.71 3.13 3.85 4.42 1yr
2yr 0.32 0.49 0.61 0.80 1.01 1.28 2yr 0.87 1.16 1.49 1.89 2.41 3.08 3.44 2yr 2.73 3.30 3.80 4.53 5.16 2yr
5yr 0.37 0.57 0.72 0.96 1.23 1.57 5yr 1.06 1.44 1.84 2.36 3.03 3.89 4.39 5yr 3.44 4.22 4.85 5.70 6.45 5yr

10yr 0.40 0.63 0.80 1.09 1.42 1.84 10yr 1.23 1.69 2.17 2.80 3.60 4.63 5.29 10yr 4.10 5.09 5.83 6.79 7.64 10yr
25yr 0.47 0.74 0.94 1.30 1.73 2.27 25yr 1.49 2.08 2.69 3.50 4.53 5.85 6.77 25yr 5.18 6.51 7.43 8.56 9.55 25yr
50yr 0.52 0.83 1.07 1.49 2.01 2.67 50yr 1.74 2.45 3.18 4.15 5.40 6.98 8.16 50yr 6.18 7.85 8.94 10.20 11.32 50yr

100yr 0.59 0.95 1.22 1.72 2.34 3.14 100yr 2.02 2.88 3.75 4.92 6.42 8.33 9.84 100yr 7.38 9.46 10.76 12.16 13.42 100yr
200yr 0.65 1.06 1.38 1.97 2.73 3.70 200yr 2.36 3.39 4.44 5.85 7.65 9.95 11.87 200yr 8.81 11.42 12.96 14.51 15.92 200yr
500yr 0.77 1.26 1.65 2.39 3.35 4.58 500yr 2.89 4.21 5.52 7.33 9.64 12.60 15.22 500yr 11.15 14.64 16.56 18.33 19.97 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.24 0.36 0.44 0.60 0.73 0.90 1yr 0.63 0.88 0.91 1.25 1.50 1.97 2.47 1yr 1.74 2.38 2.92 3.29 3.96 1yr
2yr 0.31 0.48 0.59 0.80 0.99 1.18 2yr 0.86 1.15 1.35 1.81 2.33 2.99 3.34 2yr 2.65 3.21 3.69 4.41 5.03 2yr
5yr 0.35 0.54 0.67 0.91 1.16 1.40 5yr 1.00 1.37 1.60 2.13 2.76 3.60 4.05 5yr 3.19 3.90 4.52 5.34 6.03 5yr

10yr 0.38 0.59 0.73 1.02 1.32 1.60 10yr 1.14 1.56 1.81 2.42 3.11 4.12 4.69 10yr 3.65 4.51 5.24 6.16 6.90 10yr
25yr 0.44 0.67 0.83 1.19 1.56 1.91 25yr 1.35 1.87 2.12 2.83 3.61 4.92 5.67 25yr 4.36 5.45 6.39 7.40 8.17 25yr
50yr 0.49 0.74 0.92 1.33 1.78 2.19 50yr 1.54 2.14 2.37 3.19 4.03 5.62 6.54 50yr 4.97 6.29 7.43 8.52 9.42 50yr

100yr 0.55 0.82 1.03 1.49 2.05 2.52 100yr 1.77 2.46 2.68 3.58 4.48 6.41 7.54 100yr 5.67 7.25 8.64 9.81 10.74 100yr
200yr 0.61 0.91 1.16 1.68 2.34 2.89 200yr 2.02 2.82 3.00 4.03 4.99 7.30 8.70 200yr 6.46 8.37 10.06 11.30 12.26 200yr
500yr 0.71 1.06 1.36 1.98 2.82 3.49 500yr 2.43 3.41 3.52 4.70 5.76 8.62 10.50 500yr 7.63 10.10 12.31 13.63 14.56 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.87 1.07 1yr 0.75 1.05 1.23 1.72 2.17 2.77 3.02 1yr 2.45 2.91 3.35 4.14 4.74 1yr
2yr 0.33 0.50 0.62 0.84 1.03 1.24 2yr 0.89 1.21 1.46 1.93 2.50 3.19 3.55 2yr 2.82 3.42 3.93 4.67 5.32 2yr
5yr 0.39 0.60 0.75 1.02 1.30 1.57 5yr 1.12 1.53 1.83 2.47 3.16 4.17 4.72 5yr 3.69 4.54 5.18 6.08 6.84 5yr
10yr 0.45 0.70 0.87 1.21 1.56 1.90 10yr 1.35 1.85 2.21 3.00 3.81 5.14 5.86 10yr 4.55 5.64 6.44 7.42 8.29 10yr
25yr 0.55 0.84 1.05 1.50 1.97 2.43 25yr 1.70 2.38 2.84 3.91 4.89 6.80 7.83 25yr 6.02 7.53 8.54 9.80 10.75 25yr
50yr 0.64 0.98 1.22 1.75 2.35 2.93 50yr 2.03 2.86 3.44 4.75 5.93 8.40 9.75 50yr 7.44 9.38 10.59 12.03 13.19 50yr
100yr 0.75 1.13 1.42 2.05 2.81 3.53 100yr 2.42 3.45 4.17 5.80 7.20 10.39 12.16 100yr 9.19 11.69 13.12 14.78 16.09 100yr
200yr 0.87 1.31 1.66 2.40 3.35 4.26 200yr 2.89 4.17 5.06 7.08 8.74 12.89 15.18 200yr 11.40 14.60 16.27 18.15 19.66 200yr
500yr 1.06 1.58 2.04 2.96 4.21 5.45 500yr 3.63 5.32 6.53 9.24 11.30 17.17 20.35 500yr 15.19 19.57 21.62 23.87 25.66 500yr

Extreme Precipitation Tables: 43.243°N, 70.984°W http://precip.eas.cornell.edu/data.php?1588862260739
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Apron Length La =( 3.0 * Q / 1.5 * D) + 7 * D

Q = Flow
D = Inner diameter of Pipe

La = Length

Q = 2.25 cfs
D = 1.25 ft

La = 12.4 ft

Apron Width at End W = (3 * D) +( 0.4 * L)

L = Length
D = Inner diameter of Pipe
W = Width

L = 12.4 ft
D = 1.25 ft
W = 8.7 ft

Apron Width at Culvert W = 3 * D

D = Inner diameter of Pipe
W = Width

D = 1.25 ft
W = 3.8 ft

Riprap Diameter D50 = (.02 * Q ^(1.3)) / (TW *D)

Q = Flow
TW = Tailwater Elevation

D = Inner diameter of Pipe
D50 = Riprap Diameter

Q = 2.25 cfs
TW = 0.3 ft

D = 1.25 ft
D50 = 1.84 in

Use 3" for D50

ROUTE 125 
MAY 2020

REVISED JULY 2020

RIPRAP SIZING FOR BIO 1 CULVERT OUTLET - 25 YEAR STORM

DRAINAGE ANALYSIS,

FOR

& SITE DEVELOPMENT PLAN
NARRATIVE

BARRINGTON STORAGE OFFICE

EROSION AND SEDIMENT CONTROL,



Apron Length La =( 3.0 * Q / 1.5 * D) + 7 * D

Q = Flow
D = Inner diameter of Pipe

La = Length

Q = 16.96 cfs
D = 2.50 ft

La = 31.1 ft

Apron Width at End W = (3 * D) +( 0.4 * L)

L = Length
D = Inner diameter of Pipe
W = Width

L = 31.1 ft
D = 2.50 ft
W = 19.9 ft

Apron Width at Culvert W = 3 * D

D = Inner diameter of Pipe
W = Width

D = 2.50 ft
W = 7.5 ft

Riprap Diameter D50 = (.02 * Q ^(1.3)) / (TW *D)

Q = Flow
TW = Tailwater Elevation

D = Inner diameter of Pipe
D50 = Riprap Diameter

Q = 16.96 cfs
TW = 0.72 ft

D = 2.50 ft
D50 = 5.29 in

Use 6" for D50

DRAINAGE ANALYSIS,
EROSION AND SEDIMENT CONTROL,

& SITE DEVELOPMENT PLAN
NARRATIVE

FOR

BARRINGTON STORAGE OFFICE
ROUTE 125 

MAY 2020
REVISED JULY 2020

RIPRAP SIZING FOR FES-2 - 25 YEAR STORM



Apron Length La =( 3.0 * Q / 1.5 * D) + 7 * D

Q = Flow
D = Inner diameter of Pipe

La = Length

Q = 7.17 cfs
D = 1.50 ft

La = 20.1 ft

Apron Width at End W = (3 * D) +( 0.4 * L)

L = Length
D = Inner diameter of Pipe
W = Width

L = 20.1 ft
D = 1.50 ft
W = 12.5 ft

Apron Width at Culvert W = 3 * D

D = Inner diameter of Pipe
W = Width

D = 1.50 ft
W = 4.5 ft

Riprap Diameter D50 = (.02 * Q ^(1.3)) / (TW *D)

Q = Flow
TW = Tailwater Elevation

D = Inner diameter of Pipe
D50 = Riprap Diameter

Q = 7.17 cfs
TW = 0.85 ft

D = 1.50 ft
D50 = 2.44 in

Use 3" for D50

DRAINAGE ANALYSIS,
EROSION AND SEDIMENT CONTROL,

& SITE DEVELOPMENT PLAN
NARRATIVE

FOR

BARRINGTON STORAGE OFFICE
ROUTE 125 

MAY 2020
REVISED JULY 2020

RIPRAP SIZING FOR FES-3 - 25 YEAR STORM





Highland Soil Services 
75 Prospect St., Somersworth NH 03878 

SOIL REPORT 
 

October 14, 2019 

 

Estes 

Route 125 
Barrington NH 

Map 220 Lots 54-7-1 & 51-7-2 
 
Location:  East side of Route 125 approximately 0.2 miles south of the Rochester city line, .35 

miles south of the Isinglass River crossing. 

 

Purpose:  The high intensity soil map was prepared for a proposed contractor park with on-site 

wells and on-site subsurface wastewater disposal.     

 

Landscape:  Generally gently sloping north to south with steeper slopes along a stream at the 

southern property lines. 
 
Wetlands:  There are four wetlands on the property.  All are palustrine forested wetlands. 

 

• An isolated wetland in the NW corner adjacent to the proposed roadway.    

 

• A wetland just off the property approximately midway along the northerly property line.  

The buffer along this wetland encroaches on the subject lot. 

 

• A large wetland in the SW corner that drains to the unnamed stream. 

 

• A narrow wetland at the base of steeper slopes along the stream running west to east 

along the southerly property lines. 

 

Wetlands were identified in accordance with the 1987 US Army Corps of Engineers Wetland 

Delineation Manual and the 2012 Regional Supplement to the Corps of Engineers Wetland 

Delineation Manual: Northcentral and Northeast Region, Version 2.0.   Hydric soils were 

identified by Field Indicators for Identifying Hydric Soils in New England, version 4, May 2017.  

A routine determination, as described in the manual, was followed.  The wetland boundary was 

flagged in pink and numbered for location by Tritech Engineering, Dover NH 

 
Soils:  Soils consist of moderately well drained and somewhat poorly drained silty marine 

sediments and similar soils with a sandy overwash.  Slopes are generally less than 8% except 

along the stream.  Similar but poorly drained soils occupy the wetlands.  
 
Methodology:  The soil map was prepared in accordance with the Site Specific Soil Mapping 

Standards for NH and VT, Special Publication No. 3 – Version 5.0, December 2017 by the 

Society of Soil Scientists of Northern New England and standards established by the National 

Cooperative Soil Survey.  The soil survey was prepared by Michael Mariano, NH Certified Soil 

Scientist #076.   

 

A plan provided by Tritech Engineering, Dover NH at 1” = 60’ with 2’ contours was used as a 

base map.   Existing monumentation, located test pits, and topographic features were used as 
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control.  Pits were dug by an excavator to classify soils at the series level.  Pits were located by 

Tritech Engineering.  

 

Soil boundaries were observed throughout their length and their placement corresponds to 

changes in soil properties or landform.  The identification of soils is based on the NH Numerical 

Legend, which classifies soil at the series level.  

 

Map unit purity: 

 

• Map units contain 75 percent or more of pedons that fit within the range of the taxon that 

provides the name for the map unit, or are in similar taxa. 

• No one dissimilar soil is greater than the named taxa 

• The total amount of dissimilar inclusions do not exceed 25%. 

• No singular dissimilar soil will make up more than 10% of the mapping unit 

• Limiting inclusions do not exceed 15% of the map unit. 

 

 

Drainage Classes: 

 

Very Poorly Drained: There are small inclusions of very poorly drained soils in the wetlands but 

they are not of sufficient area or occurrence to warrant a separate mapping unit.   

 

Poorly Drained:  Poorly drained soils occupy the areas delineated as wetlands.  In these soils, 

water is removed so slowly that the soil is wet at shallow depths periodically during the growing 

season or remains wet for long periods. The occurrence of free water is shallow or very shallow 

and common or persistent.   
 

33 Scitico: These soils are found in the wetlands.  

 

Somewhat Poorly Drained:  Water is removed slowly enough to keep the soil wet for significant 

periods of time, but not the entire year.  A seasonal high water table ranges from 7-14 inches in 

depth from October to May, but may recede to over 30 inches in depth during the summer.  These 

soils may be classified as hydric soils in depressions.   

 

953 Boxford:  These soils occupy uplands just above poorly drained soils.  

 

Moderately Well Drained: Water is removed from the soil somewhat slowly.  There is a seasonal 

high water table at 15-40 inches from November through May.  The 323 soils contain a hardpan 

in the subsoil.  There are few limitations that can’t be overcome.   

 

38 Eldridge, 32 Boxford:  These are the dominant soils on the landscape and occupy most of the 

nearly level uplands 

  

Well Drained:  There are no well drained soils in large enough units to be separated.  Small spots 

of well drained Eldridge, deep phase in the NE corner are treated as inclusions in the moderately 

well drained mapping unit 

 

Excessively Drained: There are no excessively drained soils on the property 
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Slope Classes: 

 

A  0-3% 

B 3-8% 

C 8-15% 

D 15-25% 

 

Soil Map Legend 

 

32 Boxford 

33 Scitico 

38 Eldridge 

953 Boxford somewhat poorly drained 

 

 

 

 

This map product is within the technical standards of the National Cooperative Soil 

Survey and produced in accordance with the Society of Soil Scientists of Northern New England 

Publication Site Specific Soil Mapping Standards for NH and VT, Special Publication No. 3 – 

Version 5.0.  It was produced by a professional soil scientist, and is not a product of the USDA 

Natural Resources Conservation Service. There is a map that accompanies this report. 
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Boxford Silt Loam 

0 to 8 Percent Slopes 

 

Mapping Symbol:  32, moderately well drained 

                               953, somewhat poorly drained 

 

Setting 

 

Parent Material: Silty marine sediments 

 

Landform:             Convex plains, broad drainageways 

 

Position on Landscape: First terrace above the stream 

 

Slope Range:  0 -8  percent 

 

Composition and Soil Characteristics 
 

Drainage Class: Moderately well drained; seasonal high water table at 15 to 

40 inches. OR..somewhat poorly drained with seasonal 

high water table at 7 to 14 inches 

 

Hydrologic Group: C/D 

 

Surface Runoff Rapid 

 

Permeability Slow.  Very slow in subsoil 

 

Depth to Bedrock > 40 inches 

 

Hydric conditions Possible in somewhat poorly drained areas 

 

Inclusions within Mapping Unit 

 

 

Similar: Scitico silt loam – poorly drained 

Contrasting: Swanton – sandy over silty 

                                                 

                                              Use and Management 

 

Well suited to moderately well suited for proposed project.. 
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Eldridge Sandy Loam 

3 to 25 percent slopes 

Mapping Symbol: 38 

 

Setting 

 

Parent Material: Glacial outwash over silty marine sediments 

 

Landform:             Outwash plains 

 

Position on Landscape: Broad terraces above lowlands 

 

Slope Range:  3 to 25 percent 

 

Composition and Soil Characteristics 
 

Drainage Class: Moderately well drained; seasonal high water table at 15 to 

40 inches 

 

Hydrologic Group: C 

 

Surface Runoff Moderate 

 

Permeability Moderate – slow in silty subsoil 

 

Depth to Bedrock > 40 inches 

 

Hydric conditions No 

 

Inclusions Within Mapping Unit 

 

 

Similar: Eldridge deep phase - >40” to silt loam subsoil 

  Swanton – somewhat poorly drained.                                                                     

Contrasting: Boxford– silty throughout 

   

 

Use and Management 

 

This soil is well suited to development.  A seasonal high water table is the limiting factor.  

Subsurface wastewater disposal is permitted. 
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Scitico Silt Loam 

0-3  Percent Slopes 

 

Map Symbol: 33, poorly drained 

                                                 

Setting 

 

Parent Material: Silty marine sediments 

 

Landform:             Lowlands 

 

Position on Landscape: Depressions, drainageways, wetlands 

 

Slope Range:  0 to 8 percent 

 

Composition and Soil Characteristics 
 

Drainage Class: Poorly drained; seasonal high water table at 0 to 7 inches.  

 

Hydrologic Group: D 

 

Surface Runoff Slow 

 

Permeability Slow.  Very slow in subsoil 

 

Depth to Bedrock > 40 inches 

 

Hydric conditions Yes 

 

Inclusions within Mapping Unit 

 

 

Similar: Boxford - somewhat poorly drained 

Contrasting: Swanton, poorly drained 

                                                 

                                              Use and Management 

 

This soil is poorly suited to development.  Areas mapped as Scitico are classified as 

wetlands and permitting is required for any activity in those wetlands.  Wetness is the 

limiting factor with a water table at or near the surface during most months of the year.  

Subsurface wastewater disposal is not permitted. 
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Test Pit 1   

 

00 – 07” Dark brown (10YR4/3) fine sandy loam; weak fine granular structure; moist, friable. 

 

07 – 14” Dark yellowish brown (10YR4/6) sandy loam; moderate medium granular structure;  moist friable. 

 

14 – 30” Olive gray (2.5Y5/2) silt loam; many redox depletions and concentrations; moderate medium blocky 

structure; moist, firm. 

 

30 – 54” Olive gray (5Y5/3) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Eldridge 

Estimated  SHWT at 14” – redox features 

Restrictive layer at 30” 

Water observed at 50” 

 

 
Test Pit 2   
 

00 – 04” Dark brown (10YR3/4) fine sandy loam; weak fine granular structure; moist, friable. 

 

04 – 18” Yellowish brown (10YR5/6) fine sandy loam; moderate medium granular structure;  moist friable. 

 

18 – 34” Yellowish brown (10YR5/6) sandy loam; common redox concentrations in 7.5YR5/8 and 2.5YR4/6 

and few depletions in 10YR6/1); moderate medium granular structure; moist, friable. 

 

34 – 48” Yellowish brown (10YR5/6) loamy fine sand with redox features as in above horizon; massive 

structure; moist, friable. 

 

48 – 60” Olive gray (2.5Y5/2) silty clay loam; many redox features in 10YR6/1 and 7.5YR5/8; strong 

medium blocky structure’ moist, very firm. 

 

Series: Eldridge 

Estimated  SHWT at 18” – redox features 

Restrictive layer at 48” 
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Test Pit 3   

 

00 – 08” Dark brown (10YR4/3) fine sandy loam; weak fine granular structure; moist, friable. 

 

08 – 13” Light olive brown (2.5Y5/4) silt loam; moderate medium granular structure;  moist friable. 

 

13 – 29” Light olive brown (2.5Y5/4) silt loam; common redox features in 10YR6/1 and 7.5YR5/8; moderate 

medium blocky structure; moist, firm. 

 

29 – 54” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 13” – redox features 

Restrictive layer at 29” 

 

 
Test Pit 4   

 

00 – 04” Dark brown (10YR3/4) fine sandy loam; weak fine granular structure; moist, friable. 

 

04 – 10” Strong brown (7.5YR5/8) sandy loam; moderate medium granular structure;  moist friable. 

 

10 – 20” Brown (10YR4/4) sandy loam; moderate medium granular structure; moist, friable 

 

20 – 27” Light olive brown (2.5Y5/4) sandy loam; many redox depletions in 10YR6/1and concentrations in 

7.5YR5/8; moderate medium granular structure; moist, friable 

 

27 -  54” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

 

Series: Eldridge 

Estimated  SHWT at 20” – redox features 

Restrictive layer at 27” 
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Test Pit 5   
 

00 – 05” Dark brown (10YR3/4) fine sandy loam; weak fine granular structure; moist, friable. 

 

05 – 20” Strong brown (7.5YR5/8) sandy loam; moderate medium granular structure;  moist friable. 

 

20 – 24” Light olive brown (2.5Y5/4) silt loam; few redox features in 10YR6/1 and 7.5YR5/8; moderate 

medium granular structure; moist, friable 

 

24 – 48” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Eldridge 

Estimated  SHWT at 20” – redox features 

Restrictive layer at 27” 

 

 

Test Pit 6   
 

00 – 04” Dark brown (10YR3/4) fine sandy loam; weak fine granular structure; moist, friable. 

 

04 – 10” Strong brown (7.5YR5/8) sandy loam; moderate medium granular structure;  moist friable. 

 

10 – 20” Light olive brown (2.5Y5/4) silt loam; few redox features in 10YR6/1 and 7.5YR5/8; moderate 

medium granular structure; moist, friable 

 

20 – 27” Light olive brown (2.5Y5/4) sandy loam;  many redox depletions and concentrations; moderate 

medium granular structure; moist, friable. 

 

27 – 48” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Eldridge 

Estimated  SHWT at 20” – redox features 

Restrictive layer at 27” 
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Test Pit 7   
 

00 – 05” Dark brown (10YR4/3) silt loam; weak fine granular structure; moist, friable. 

 

05 – 19” Yellowish brown (10YR5/6) silt loam; moderate medium granular structure;  moist friable. 

 

19 – 26” Light olive brown (2.5Y5/4) silt loam; many redox features in 10YR6/1 and 7.5YR5/8; moderate 

medium granular structure; moist, friable 

 

26 – 48” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 19” – redox features 

Restrictive layer at 26” 

 

 

 

Test Pit 8   

 

00 – 03” Dark brown (10YR4/3) silt loam; weak fine granular structure; moist, friable. 

 

03 – 10” Light olive brown (2.5Y5/4) silt loam; massive structure;  moist friable. 

 

10 – 15” Light olive brown (2.5Y5/4) silt loam; few redox features in 10YR6/1 and 7.5YR5/8; moderate 

medium blocky structure; moist, firm. 

 

15 – 36” Olive gray (5Y5/3) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 13” – redox features 

Restrictive layer at 29” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Test Pit Descriptions 

Estes 

Route 125 

Barrington NH 

August 12, 2019 

Pits dug on July 30,2019 

Highland Soil Services 

75 Prospect Street, Somersworth NH 03878   

5

 

 

 

Test Pit 9   
 

00 – 06” Dark brown (10YR4/3) fine sandy loam; weak fine granular structure; moist, friable. 

 

06 – 16” Strong brown (7.5YR5/8) sandy loam; moderate medium granular structure;  moist friable. 

 

16 – 25” Brown (10YR4/4) sandy loam; weak medium granular structure; moist, friable 

 

25 – 30” Light olive brown (2.5Y5/4) sandy loam; few redox depletions and concentrations; moderate 

medium granular structure; moist, friable. 

 

30 – 48” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Eldridge 

Estimated  SHWT at 25” – redox features 

Restrictive layer at 30” 

 

 

 

Test Pit 10   
 

00 – 04” Dark brown (10YR3/4) fine sandy loam; weak fine granular structure; moist, friable. 

 

04 – 14” Light olive brown (2.5Y5/4) silt loam; moderate medium granular structure;  moist friable. 

 

14 – 19” Light olive brown (2.5Y5/4) silt loam; few redox features in 10YR6/1 and 7.5YR5/8; moderate 

medium granular structure; moist, friable 

 

19 – 48” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 14” – redox features 

Restrictive layer at 19” 
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Test Pit 11   
 

00 – 06” Dark brown (10YR3/4) very fine sandy loam; weak fine granular structure; moist, friable. 

 

06 – 18” Light olive brown (2.5Y5/4) silt loam; massive structure;  moist friable. 

 

18 – 27” Light olive brown (2.5Y5/4) silt loam; few redox features in 10YR6/1; massive structure; moist, 

friable 

 

27 – 48” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 18” – redox features 

Restrictive layer at 27” 

 

 

Test Pit 12   
 

00 – 04” Dark brown (10YR3/4) very fine sandy loam; weak fine granular structure; moist, friable. 

 

04 – 18” Yellowish brown (10YR6/6) silt loam; massive structure;  moist friable. 

 

18 – 24” Yellowish brown (10YR5/6) silt loam; few redox features in 10YR6/1; massive structure; moist, 

friable 

 

24 – 60” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 18” – redox features 

Restrictive layer at 24” 
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Test Pit 13   
 

00 – 05” Dark brown (10YR3/4) fine sandy loam; weak fine granular structure; moist, friable. 

 

05 – 10” Strong brown (7.5YR5/8) fine sandy loam; weak fine granular structure; moist, friable. 

 

10 – 21” Yellowish brown (10YR5/6) fine sandy loam; moderate medium granular structure;  moist friable. 

 

21 – 38” Light olive brown (2.5Y5/4) silt loam; few redox features in 10YR6/1 and 10YR5/6; massive 

structure; moist, friable 

 

38 – 60” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 21” – redox features 

Restrictive layer at 38” 

 

 

Test Pit 14   
 

00 – 03” Dark brown (10YR3/4) very fine sandy loam; weak fine granular structure; moist, friable. 

 

03 – 14” Light olive brown (2.5Y5/4) silt loam; massive structure;  moist friable. 

 

14 – 19” Light olive brown (2.5Y5/4) silt loam; common redox features in 10YR6/1; massive structure; 

moist, friable 

 

19 – 60” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 14” – redox features 

Restrictive layer at 19” 
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Test Pit 15   
 

00 – 05” Dark brown (10YR3/4) silt loam; weak fine granular structure; moist, friable. 

 

05 – 18” Light olive brown (2.5Y5/4) silt loam; massive structure;  moist friable. 

 

18 – 23” Light olive brown (2.5Y5/4) silt loam; few redox features in 10YR6/1; massive structure; moist, 

friable 

 

23 – 60” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 18” – redox features 

Restrictive layer at 23” 

 

 

Test Pit 16   
 

00 – 06” Dark brown (10YR3/4) very fine sandy loam; weak fine granular structure; moist, friable. 

 

06 – 18” Yellowish brown (10YR5/6) silt loam; weak fine granular structure;  moist friable. 

 

18 – 24” Yellowish brown (10YR5/6) silt loam; few redox features in 10YR6/1; massive structure; moist, 

friable 

 

24 – 48” Olive gray (5Y5/3) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Boxford 

Estimated  SHWT at 18” – redox features 

Restrictive layer at 24” 
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Test Pit 17  
 

00 – 06” Dark brown (10YR4/3) fine sandy loam; weak fine granular structure; moist, friable. 

 

06 – 24” Yellowish brown (10YR5/6) fine sandy loam; weak medium granular structure;  moist friable. 

 

24 – 28” Brown (10YR4/6) fine sandy loam; weak medium granular structure; moist, friable 

 

28 – 34” Light olive brown (2.5Y5/4) silt loam; few redox depletions and concentrations; moderate medium 

granular structure; moist, friable. 

 

34 – 60” Olive gray (5Y5/2) silty clay loam; many redox depletions and concentrations; strong medium 

blocky structure; moist, very firm. 

 

Series: Eldridge 

Estimated  SHWT at 26” – redox features 

Restrictive layer at 34” 

 

 

Test Pit 18   
 

00 – 06” Dark brown (10YR4/3) fine sandy loam; weak fine granular structure; moist, friable. 

 

06 – 11” Yellowish brown (10YR5/6) fine sandy loam; moderate medium granular structure;  moist friable. 

 

11 – 24” Light olive brown (2.5Y5/4) fine sandy loam; moderate medium granular structure; moist, friable 

 

24 – 45” Yellowish brown (10YR5/6) loamy sand; weak medium granular structure; moist, friable. 

 

45 – 52” Yellowish brown (10YR5/6) loamy fine sand; few redox depletions in 10YR6/1; massive structure; 

moist, friable. 

 

52 – 60” Olive gray (2.5Y5/2)and yellowish brown (10YR5/6) silty clay loam; many redox depletions and 

concentrations; strong medium blocky structure; moist, very firm. 

 

 

Series: Eldridge, well drained, deep phase 

Estimated  SHWT at 45” – redox features 

Restrictive layer at 52” 
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Test Pit 19   north side of garage  Original A horizon removed 

 

00 – 19” Yellowish brown (10YR5/6) gravelly sand fill; single grain; dry, loose. 

 

19 – 29” Light gray (10YR7/1) sand; few black concretion; single grain; moist, loose. 

 

29 – 40” Yellowish brown (10YR5/6) and strong brown (7.5YR5/8) sand; many redow depletions in 

10YR6/1; single grain’ moist, loose 

 

Series: Fill over sandy till 

Estimated  SHWT at 19” – Mn concretions 

Restrictive layer: none to 40” 
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Introduction 
 
Tritech Engineering Corporation has prepared the following Stormwater Management System Inspection 
& Maintenance Plan for Barrington Storage-Office, located at Route 125, Barrington, New Hampshire.  
The intent of this plan is to provide Barrington Storage-Office 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, Barrington Storage-
Office, 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 Barrington Storage-Office 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 pavement sweeping, 
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 

The closed drainage system is designed to collect and convey stormwater runoff from the paved 
areas and infiltrate stormwater back into the water table.  Stormwater is collected in a catch basin 
located with a deep sump to provide storage areas for sediment and control sediment outflow. 
 
Deep Sump Hooded Catch Basins 
Catch Basins located in the parking area collect and convey stormwater runoff from the paved 
areas.  Catch basins are designed with deep sumps to provide storage areas for sediment and 
control sediment outflow.  Hooded sumps remove oil, grease, and floatable debris from 
stormwater runoff. 
 
Bio Retention Pond 
A Bio Retention Pond collect stormwater from ground runoff, as well as roadway runoff after 
pretreatment in Deep Sump Hooded Catch Basins, and allow contaminants and sedimentation to 
be contained.  Bio Retention Ponds allow rainwater to be infiltrated and recharge groundwater on 
the side, and treated excess water is allowed to exit pond through rectangular weir spillway. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Inspection & Maintenance Plan 
 
By implementing the following procedures, Barrington Storage-Office 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. 

 
 
Pavement Sweeping: Sweep Pavement Area at least three times per year or more as 

necessary.  Spring pavement sweeping shall be performed as early as 
possible. 

 
 
Litter/Trash Removal: Routinely inspect all dumpster locations for spillage and clean as 

necessary. 
 
 
Deicing Agents: Use sand as the primary agent for parking lot 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. 

 
 
Closed Drainage Inspect all catch basins monthly for floatable objects and remove as 

required. 
 
 
Infiltration Piping: Inspect infiltration piping once every year and remove accumulated 

sediment or replace as designed in place. 
 
 
Infiltration Area: Systems should be inspected at least twice annually, and following any 

rainfall event exceeding 2.5 inches in a 24 hour period, with maintenance 
or rehabilitation conducted as warranted by such inspection. 

 
 

Bioretention Basins Inspect detention basins twice annually for floatables and remove as 
and Forebays: required.  Inspect forebays, detention basins, outlet structure, and outlet 

weir twice annually and remove accumulated sand and sediment. 
 
 
Invasive Species: During maintenance and inspection activities, check for the presence of 

invasive species and dispose of in accordance with the procedures 
contained herein. 

 
 

 



 

Disposal Methods for Non-Native Invasive Plants 

This table provides information concerning the disposal of removed invasive plant material. If the 
infestation is treated with herbicide and left in place, these guidelines don’t apply. Don’t bring 
invasives to a local transfer station, unless there is a designated area for their disposal, or they have 
been rendered non-viable. This listing includes wetland and upland plants from the New Hampshire 
Prohibited Invasive Species List. The disposal of aquatic plants is not addressed. 

 

Woody Plants Method of 
Reproducing Methods of Disposal 

Norway maple 
(Acer platanoides) 

European barberry 
(Berberis vulgaris) 

Japanese barberry 
(Berberis thunbergii) 

autumn olive 
(Elaeagnus umbellata) 

burning bush 
(Euonymus alatus) 

Morrow’s honeysuckle 
(Lonicera morrowii) 

Tatarian honeysuckle 
(Lonicera tatarica) 

showy bush honeysuckle 
(Lonicera x bella) 

common buckthorn 
(Rhamnus cathartica) 

glossy buckthorn 
(Frangula alnus) 

 
Fruit and Seeds 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Use as firewood. 
 Make a brush pile. 
 Chip. 
 Burn. 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn. 
 Make a covered brush pile. 
 Chip once all fruit has dropped from 

branches. 
 Leave resulting chips on site and monitor. 

 
oriental bittersweet 

(Celastrus orbiculatus) 
multiflora rose 

(Rosa multiflora) 

 
Fruits, Seeds, 
Plant Fragments 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Make a brush pile. 
 Burn. 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn. 
 Make a covered brush pile. 
 Chip – only after material has fully dried 

(1 year) and all fruit has dropped from 
branches. Leave resulting chips on site and 
monitor. 
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Non-Woody Plants Method of 
Reproducing Methods of Disposal 

garlic mustard 
(Alliaria petiolata) 

spotted knapweed 
(Centaurea maculosa) 
 Sap of related knapweed 

can cause skin irritation 
and tumors. Wear gloves 
when handling. 

black swallow-wort 
(Cynanchum nigrum) 
 May cause skin rash. Wear 

gloves and long sleeves 
when handling. 

pale swallow-wort 
(Cynanchum rossicum) 

giant hogweed 
(Heracleum mantegazzianum) 
 Can cause major skin rash. 

Wear gloves and long 
sleeves when handling. 

dame’s rocket 
(Hesperis matronalis) 

perennial pepperweed 
(Lepidium latifolium) 

purple loosestrife 
(Lythrum salicaria) 

Japanese stilt grass 
(Microstegium vimineum) 

mile-a-minute weed 
(Polygonum perfoliatum) 

 
Fruits and Seeds 

 
Prior to flowering 
Depends on scale of infestation 
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 
 
Large infestation 
 Pull or cut plant and pile. (You can pile onto 

or cover with plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 
During and following flowering 
Do nothing until the following year or remove 
flowering heads and bag and let rot. 

 
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 
 
Large infestation 
 Pull or cut plant and pile remaining material. 

(You can pile onto plastic or cover with 
plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 
common reed 

(Phragmites australis) 
Japanese knotweed 

(Polygonum cuspidatum) 
Bohemian knotweed 

(Polygonum x bohemicum) 

Fruits, Seeds, 
Plant Fragments 
Primary means of 
spread in these 
species is by plant 
parts. Although all 
care should be given 
to preventing the 
dispersal of seed 
during control 
activities, the 
presence of seed 
doesn’t materially 
influence disposal 
activities. 

 
Small infestation 
 Bag all plant material and let rot. 
 Never pile and use resulting material as 

compost. 
 Burn. 

 
Large infestation 
 Remove material to unsuitable habitat (dry, 

hot and sunny or dry and shaded location) 
and scatter or pile. 
 Monitor and remove any sprouting material. 
 Pile, let dry, and burn. 



  

Annual Report: Submit an annual Inspection & Maintenance Report to the City of 
Barrington’s Planning Department by January 1st of each year.  The 
report should include a summary of the system’s maintenance 
requirements and repairs, and copies of the Inspection & Maintenance 
Log Sheets. 

 
 Additionally, Inspection and Maintenance Records must be provided to 

NHDES upon request. 
 

 

Inspection & Maintenance Checklist/Log 
 
The following pages contain an Inspection & Maintenance Checklist and blank copy of the Stormwater 
Management System’s Inspection & Maintenance Log.  These forms are provided to assist Barrington 
Storage-Office with the inspection and maintenance of Barrington Storage-Office Stormwater 
Management System. 
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CERTIFICATE OF UNDERSTANDING 
 

Stormwater Management, Maintenance 
& Inspection Plan 

Project: Barrington Storage-Office 
  Route # 125 
  Barrington, New Hampshire 
  MAY 2020 

Owner:  Mill Falls Realty, LLC 
P.O. Box 627 
Center Ossipee, New Hampshire 03814-0627 

Engineer: Tritech Engineering Corporation 
755 Central Avenue 
Dover, New Hampshire 03820 

Project Reference Plans: 

Site Development Plans for: 
 Barrington Storage-Office 
 Route #125 
 Barrington, New Hampshire 

 Specifically: 
 T-1, T-2, EX-1, SP-1 through SP-9, La-1, Li-1, & CUP-1. 
 
Project Drainage Analysis References: 

Drainage Analysis, Erosion and Sedimentation Control, & Site Development Plan for: 
 Barrington Storage-Office 
 Route #125 
 Barrington, New Hampshire 
 May 2020 

Site Plan Review Approval was granted by the Somersworth Planning Board _____________ 
 
Conditional Use Permit was granted by the Somersworth Planning Board______________ 
 
 
I, Albert Estes, as President of Mill Falls Realty, LLC, the property owner, am familiar with the references 
above and understand this Stormwater Management, Maintenance, and Inspection Plan, and my 
responsibilities identified herein. 
 
________________________________________________________             ______________ 
 
      Albert Estes, President            Date 
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