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STATE OF CONNECTICUT DEPARTMENT OF PUBLIC HEALTH           
DRINKING WATER SECTION 

 www.ct.gov/dph/publicdrinkingwater 
 

 WATER COMPANY LAND PERMIT APPLICATION  
 

This application must be submitted when a water company intends to sell, lease, transfer or assign Class I or II 
water company land or intends to change the use of Class I or II water company land per Connecticut General 
Statutes (CGS) Section 25-32.  The following information should be supplied by the current administrative 
official of the water company.  Refer to the Regulations of Connecticut State Agencies (RCSA) Sec. 25-37d-1 
through 9 for information on the water company land application review process.  Electronic submission of 
applications and attachments is permissible, provided that the applications include signatures. 
 

Section A.  Public Water System and Applicant Information 
 

PWS Name:         Groton Utilities 

Project Name:      Community Shared Solar - Poquonnock Road, Groton, CT  

Project Address:  1240 Poquonnock Road, Groton, CT 06340    

PWSID Number:  CT0590011   PWS Type (select one):      Community      NTNC     

 TNC  

Town:  Groton, CT                                                          DPH Project Number (if known):       
   
Print Name of PWS Administrative Official:  Ron Gaudet   

Title:  Director of Utilities   

Address: Groton Utilities  

   295 Meridian Street 

 Groton, CT 06340      

Phone Number: 860-446-4091  

Fax Number:     860-446-0692             

E-mail Address: gaudetr@yurservice.com 
 
Name of Consultant (if applicable) Paul Platt   

Company Name:      SolarCity Corporation    

Address:                   1 Chapin Road, Suite 4 

                              Pine Brook, NJ 07058 

Phone Number:        914-606-2252   

E-mail Address:        pplatt@solarcity.com 

 

  
 

http://www.ct.gov/dph/publicdrinkingwater
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Section B.  Basis for Requesting Approval or Permit (select all that apply) 
 

 Formal Enforcement Action (Administrative Order, Consent Order, Notice of Violation (Civil Penalty)) 
 Violation Identified in Sanitary Survey Report 
 Project Identified in Approved Water Supply Plan 
 Federal or State Grants or Loans    DWSRF    STEAP Funds     STAG Funds 
 Proactive (system improvements or enhancements) 

 Other:  Installation of solar energy system 

 
 
 

                              

Section C.  Type of Approval or Permit Requested (select all that apply) 
 

 Water Company Land Sale, Lease, Transfer or Assignment (Complete Sections D, E and G) 

      Check one of the following:    Sale             Lease           Transfer            Assignment   

 Water Company Owned Lands Change in Use (Complete Sections D, F and G) 
 

 

 

 

Section D.  Project Description   
Provide a general summary of the proposed project, including the total acreage of each class of water 
company land to be disturbed or the total acreage of each class of water company land which will be subject to 
the sale, lease, transfer or assignment or change in use. Refer to CGS Sec. 25-37c for land classification 
definitions. You may attach additional sheets, if necessary. 

See attached. 
 

 
                              

Section E.  Supporting Information- Sale, Lease, Transfer or Assignment 
Each of the following items should be labeled with the section and number (i.e. Section E – #4). If the item is 
not applicable, provide the number and indicate “N/A”. 
1. Provide a scaled site plan that shows all water company land to be sold, leased, transferred or assigned. 
2. Indicate the proposed methods of protective restrictions and enforcement the applicant or other parties 

will impose on the parcel to be subject to the permit. (If restrictions do not apply uniformly throughout a 
parcel, attach a map that shows the restrictions that apply to each portion of the parcel.) 

3. Provide a draft copy of the sale, lease, transfer or assignment agreement.  
4. Provide copies of the notification letter sent to the chief elected and chief executive officials of the towns 

in which the proposed sale, lease, transfer or assignment will occur. Submit both sides of the certified 
mail green return receipt or United States Postal Service delivery confirmation. 

5. Provide a copy of the “Capacity Evaluation for Water Company Purchase”, completed by the entity to 
which the land will be sold, leased, transferred or assigned. 

6. Provide copies of any deed restrictions or variances. 
7. If the applicant is required to prepare a water supply plan pursuant to CGS Section 25-32d, indicate 

whether the proposed sale, lease, transfer or assignment is consistent with the current approved plan. 
8. Provide the sale of a source notification letter required by CGS Section 25-33l and any subsequent 

correspondence, if applicable. 
9. For the lease of Class I water company land associated with groundwater sources, provide copies of the 

sanitary easements indicating restrictions within the affected sanitary radius. 
 





CT DPH Change of Use Permit Application – Additional Information 

Section D. Project Description  

The proposed project involves the installation of an approximately 4 megawatt, ground-mounted solar 
photovoltaic energy system located at 1240 Poquonnock Road in Groton, Connecticut. The municipally-
owned Site consists of 290.5 acres, a portion of which is developed with the City’s Water Treatment 
Plant infrastructure, the Poquonnock electrical substation and associated aerial transmission lines. 
SolarCity proposes to construct, own, operate and maintain the system under an existing Power 
Purchase Agreement (PPA) with the Connecticut Municipal Electric Energy Cooperative (“CMEEC”).  The 
project will cover approximately 10.0 acres of Class I land and 3.5 acres of Class II land.   

The Project will occupy approximately 13.5 acres of the Site (“Project Area”). The proposed solar arrays 
(“facility”) will be comprised of approximately 13,000 Canadian Solar 315 watt modules, five (5) Solectria 
inverters, and four (4) Cooper transformers.  The facility will use a post-driven mounting system to 
minimize impacts to the surrounding watershed.  Individual panels would be placed at a fixed 20˚ tilt 
towards the south.   

 

Section F. Supporting Information – Change in Use 

Section F - #1. Please see Attachment 1 for the complete Site Plan Set. A stormwater analysis was 
conducted to determine if the proposed development would result in significant changes to existing flow 
patterns, water quality, or peak runoff rates. The design incorporates measures for limiting disturbed 
areas and minimizing increases in new impervious area. Proposed impervious areas are limited to the 
cross-sectional area of the steel support posts for the proposed racking system, and the four proposed 
electrical equipment pads.  The existing gravel access drives will be utilized for access to the project area. 
Please see Attachment 2 for the detailed Stormwater Analysis and results. 

Soils underlying the proposed project consist of Haven and Enfield soils located primarily on a gently 
sloped grass field.  These soil series consist of very deep, well drained soils formed in loamy layers over 
sandy and gravelly outwash parent material.  Permeability is moderate to high in the surface layer and 
subsoils and very high in the substratum.  As a result, surface runoff is very low to medium.  Field 
observations of the soil surface and hand-dug test pits are consistent with these characteristics; no surface 
flow patterns were observed on the soil surface, indicating the majority of precipitation infiltrates directly 
into the underlying soils. 

The most effective pollutant removal processes pass the stormwater runoff through the soil filter-layer or 
bring it into direct contact with the soil and its microorganisms.  Infiltrating stormwater into the soil or 
passing stormwater through the soil media is considered the most effective and successful approach to 
improving stormwater quality.  Processes used to remove stormwater pollutants utilize physical, chemical, 
and biological mechanisms.  These mechanisms are supported in both the underlying native soils and its 
grass surface at the project site.  Specific removal mechanisms include chemical adsorption to soil particles 
and organic matter (removes most dissolved metals, soluble phosphorus and many organic compounds), 
microbial transformation and decomposition (removes organics and pathogens), plant uptake (removes 
nitrogen and phosphorus), and, sedimentation and filtration (removes: total suspended solids, soil-bound 
phosphorus, some soil-bound pathogens). 



The proposed project will not alter existing flow patterns, result in concentrated flows, alter existing 
gentle slopes and will maintain the existing grass vegetation.  In addition, the permeability characteristics 
of the soils underlying the project site will not be adversely affected by construction activities.  Due to the 
minimal impervious area increase associated with the proposed post mounted solar arrays, there is a very 
limited impact on the post-development CN values.  The peak flow rates are impacted more by the 
reduced times of concentrations and the limited clearing associated with the project than as a result in 
the minimal increases in impervious areas.  To mitigate the potential effects of the change in surface 
conditions the following measures have been included in the system design: 

• A water quality swale will be installed between DA #1S-B (Mounting Plane 1) and DA #2S-B 
(Mounting Plane 2) and the reservoir.  The swale will collect the excess flow in small bio-filtration 
cells, reducing velocities and providing treatment of runoff.  Runoff will be discharged through 
vegetated overflow channels constructed at low points located along the swale. 

• A crushed stone check dam is proposed south of DA #4S (Mounting Plane 3) to dissipate the 
concentrated runoff flow and increase the travel times, resulting in an attenuation of peak runoff 
rates.  

As presented above, the proposed low impact development of the system results in minimal effects on 
peak runoff rates.  The underlying native soils and grass surface will continue to provide effective 
treatment to both stormwater runoff volumes and quality post development with little need for additional 
stormwater management.  However, considering the importance of maintaining water quality to the 
nearby public water supply reservoir, a stormwater management system has been designed to provide 
additional treatment of runoff from the proposed project.  The two proposed stormwater mitigation 
measures described above exceed the treatment requirements as described in the 2004 DEP Stormwater 
Quality Manual for the proposed development.    

• The proposed bio-filtration cells in the water quality swale will provide the storage capacity to 
meet the requirements for both the water quality volume for pollutant reduction as well as 
groundwater recharge. Approximately 55 cubic feet of storage is provided per bio-filtration cell, 
for a total of approximately 495 cubic feet of retention in the water quality swale.   

• The proposed crushed stone check dam will be embedded into the existing grade to provide the 
storage capacity to meet the requirements for both the water quality volume for pollutant 
reduction as well as groundwater recharge.  In total, approximately 150 cubic feet of retention 
will be provided by the embedded crushed stone check dam. 

As a result of the native soils and grass underlying in combination with the proposed water quality swale 
and bio-filtration cells, the proposed project will provide effective treatment of stormwater volume and 
quality that promotes recharge of the local groundwater that feeds the reservoir.  Therefore, neither the 
operation of the solar facility nor stormwater runoff will adversely affect water quality of the underlying 
groundwater or nearby reservoir. 

Section F - #2. Please see Attachment 3 for the Notification Letter and Return Receipt. 

Section F - #3. Within the project area, the project involves clearing the site of mature trees and brush, 
minor grading to address grade changes due to land clearing and in order to construct the water quality 
swale and bio-filtration cells, installing the solar panel mounting system, construction of four concrete 



pads for electrical equipment and re-establishment of vegetative cover in disturbed areas. Please see 
Sheet 9 of the Site Plan Set included as Attachment 1 for further details. 

It is not anticipated that regular module cleaning will be required on this array due to the fixed tilt of the 
modules (20 degrees) and the average frequency of precipitation in Groton, CT.  The combination of 
these two factors will normally be sufficient to keep the modules clean.  In the event that modules do 
require manual cleaning, they will be surfaced washed with clean, fresh water with soft brush abrasion 
on problematic area only. No cleaning agents will be used.  

Construction equipment will be required to access the Site during normal working hours (7:00am-
7:00pm, seven days a week).  After construction is complete and the unstaffed facility is operable, traffic 
at the Site will be minimal.  The Site will be mowed and maintained in accordance with the approved 
Final Operation and Maintenance plan that will be completed prior to the cessation of construction 
activities.  Maintenance of the electrical equipment will occur once per year.  Any equipment that 
breaks down/malfunctions will be repaired on an as needed basis.  Annual maintenance work will 
typically consist of two technicians for a day. 

The Site’s existing interior roadway systems will provide access to the solar field locations.   The Project’s 
primary access will originate off CT Route #117.   

SolarCity is committed to implementing a wetland and public water supply protection plan that also 
includes a spill prevention and emergency response plan during construction to provide additional 
measures to avoid potential temporary wetland impacts and protect water quality of the adjoining 
public water supply reservoir.  A proposed Wetland and Public Water Supply Protection Plan is included 
in Attachment 4. 

Section F - #4. The Project will be designed to meet or exceed applicable industry, State, and local codes 
and standards and would not pose a safety concern or create undue hazard to the general public.  The 
facility would not consume any raw materials, would not produce any by-products. Additionally, the 
facility will remain unstaffed during normal operating conditions.  The individual modules of the facility 
will be secured behind the existing fence enclosures that currently surround the Site. 

Overall, the Project will meet or exceed all health and safety requirements applicable to electric power 
generation.  Each employee working on Site will: 

• Receive required general and Site specific health and safety training; 
• Comply with all health and safety controls as directed by local and state requirements; 
• Understand and employ the Site health and safety plan while on the Site; 
• Know the location of local emergency care facilities, travel times, ingress and egress routes; and 
• Report all unsafe conditions to the construction manager. 

Potential short term/temporary impacts associated with the Project’s construction activities will be 
minimized by the proposed sedimentation and erosion controls, which would be designed, installed and 
maintained during construction activities in accordance with the 2002 Connecticut Guidelines for Soil 
Erosion and Sediment Control (see Attachment 1, Sheet 9).  Long term secondary impacts to wetland 
resources possibly associated with the operation of this facility are minimized by the fact the 
development is unmanned, it minimizes the creation of impervious surfaces with the use of the existing 
gravel access drive with the majority of the surface surrounding the solar installation will remain native 



grass/vegetation.  Additionally, the proposed bio-filtration cells and the water quality swales will provide 
the storage capacity to meet the requirements for both the water quality volume for pollutant reduction 
as well as groundwater recharge.  Based on a review of the Project plans, engineering documents, and 
the Stormwater Management Report, the stormwater generated by the proposed development will be 
properly handled and treated in accordance with the 2004 Connecticut Stormwater Quality Manual.  As 
discussed in the response to Section F - #1, the proposed water quality swale and bio-filtration cells (in 
combination with the native soil and grass surface’s inherent ability to provide stormwater treatment) 
will properly treat stormwater from the project and promote recharge into the underlying groundwater 
that feeds the reservoir.  Due to implementation of these protective measures, the proposed Project will 
not result in an adverse impact to wetland resources or compromise the present and future purity and 
adequacy of the Groton public drinking water supply. 

A Final Operations & Maintenance Plan will be developed in accordance with DPH and GU requirements 
prior to the completion of construction. The plan will be reviewed and approved by GU and will be in 
place prior to the final interconnection of the system.  

Section F - #5.  

Groton Utilities (GU) proactively supports renewable Photovoltaic Energy (PVE) installations in their 
distribution systems’ with over 800 solar arrays already operating and supplying electricity to their 
customers. 

GU’s intent to install photovoltaic energy onto Groton Municipal properties started with the planning of 
a new Water Treatment Plant (WTP) site study. The initial evaluation (completed by Fay, Spofford & 
Thorndike) considered installing photovoltaic energy panels on the eleven (11) immediate roof tops and 
surrounding available land. Unfortunately, these aggregate areas proved marginal in energy production 
capacity.  

Alternate sites were considered including the Town of Groton’s capped landfill site, which unfortunately 
is not proximate to GU’s or CMEEC’s electrical distribution grid.  GU also evaluated small, open areas 
located throughout GU’s campus.  Similar to the findings of the initial evaluation, the energy production 
capacity of solar systems on these areas proved marginal as a standalone system.  With no other sites of 
sufficient acreage available, the City’s adjacent open reservoir land offered the greatest opportunity. 
This site provided ample capacity to supply the entire WTP as well as surrounding utility facility 
requirements with solar energy. The location is also contiguous with the existing Poquonnock Electric 
Substation and adjacent to the WTP site. The property proved to be the superior solar farm location 
capable of producing and distributing ample photovoltaic energy to the treatment plant and 
surrounding area. 

The selected project site is relatively flat and is located adjacent to a direct grid interconnection point 
making it an ideal site for a ground mount solar system.  SolarCity completed an in-depth environmental 
assessment of the Site to ensure that the project would not adversely impact the site or surrounding 
environmental receptors. The assessment was included in the project petition submitted to the 
Connecticut Siting Council on October 8, 2015. 

Understanding the environmental sensitivity of the Site, SolarCity has selected a racking system that will 
have limited disruption to the existing ground surface and will minimize any risk of future maintenance 



for the racking system.  The selection of a fixed-tilt (as opposed to a single- axis or double-axis tracking 
system) system contributes to the compact layout of the proposed array.  The fixed-tilt array further 
requires little to no maintenance, and in particular, no lubricants or other chemicals to be introduced to 
the Site for maintenance and operation.  The project will be located within the existing perimeter 
security fence that currently surrounds the Groton Reservoir system.   

Section F - #6. This solar electrical system will add a renewable electrical energy supply to GU’s WTP and 
work to meet the State of Connecticut’s Renewable Portfolio Standards (RPS). The Connecticut RPS 
requires that electricity providers (Connecticut Electric Suppliers and Electric Distribution Company 
Wholesale Suppliers) obtain a minimum percentage of their retail load by using renewable energy.  

The benefits to the water system as a result of the proposed solar facility that would replace traditional 
fossil-fueled electricity sources include: 

• Reduction of greenhouse gas emissions such as carbon dioxide, nitrous oxide and sulfur dioxide; 
• Reduction of particulate emissions; and, 
• Reduction of water consumption. 

GU will use a significant portion of the solar power generated from the adjacent ground mount array to 
satisfy the energy needs of the Treatment Plant and the operations building.  GU will purchase the 
power to meet its WTP load requirements just as its customers do.  Since the distribution system that 
the solar system will connect to is located directly next to the WTP and GU Operations Building, the GU 
complex will be powered by 100% solar energy when the adjacent system is online and generating 
energy.   

In addition to powering the WTP, the completed facility will provide solar power to every GU customer 
without any premium charge.  An estimated 80 percent of GU customers cannot own or lease solar 
systems because their roofs are physically unsuitable due to shading or because they do not control 
them (e.g., renters and people living in large apartment buildings).  The facility will offer a way for every 
GU customer to have access to “green energy” without incurring a premium cost or having complex 
equipment installed on their roofs.   

Section F - #7. Connecticut Siting Council approval is pending.  The project petition was submitted to the 
Connecticut Siting Council on October 8, 2015.  An approval with conditions was issued by the Siting 
Council on January 11, 2016.  We will comply with the conditions of their approval. A copy of the 
complete petition submitted to the Siting Council can be accessed through the following 
link: http://www.ct.gov/csc/cwp/view.asp?A=895&Q=318776, Petition No. 1195.  Additionally, SolarCity 
will apply for and comply with required City building and electrical permits. 

Section F - #8. Not applicable. 

Section F - #9. Not applicable.  

Section F - #10. In Section VIII of the Water Supply Plan, Groton Utilities forecasts expected water use 
and supply requirements through (and well beyond) 2025.  Based on the results of this analysis, Groton 
Utilities will maintain an adequate water supply throughout the lifetime of the solar project.  In Section 
VI of the Water Supply Plan, projected water use is summarized as follows, “We [Groton Utilities] are, 
however, in agreement with the UConn Data Center in projecting a relatively flat to mildly increasing 

http://www.ct.gov/csc/cwp/view.asp?A=895&Q=318776


growth rate, as with the population, in water use for the next decade. Based on this forecast, Groton 
Utilities continues to have excess water and treatment capacity available to serve any potential large 
users, be they local or regional.” The installation of locally generated, clean solar energy will work to 
reduce greenhouse gases and dependency on fossil fuel energy plants.  

The proposed solar development has employed the current Best Management Practices (BMPs) as part 
of the project design and development of the site-specific construction specifications. These BMP’s 
include utilizing Low Impact Development (LID), the most recent storm water management practices, 
spill response and hazardous waste management, and water treatment and reservoir management.  The 
proposed development is consistent with the core concept associated with Low Impact Development 
(LID) which states that “The goal of LID site planning is to maintain hydrologic function while allowing 
full development of the property.” The facility will utilize creative site planning, innovative racking 
technology and a comprehensive stormwater design to mitigate any impacts to the existing Site 
hydrology. The project achieves several of the following common goals outlined by LID: minimize 
changes in surface water drainage patterns, avoid excessive site grading, promote infiltration of 
stormwater runoff, and reduce or mitigate increases in the volume of stormwater runoff as well as 
changes in magnitude, frequency, and duration of stormwater discharges to receiving waters.  
Additionally, the project is consistent with the following site design elements provided as defined by LID 
principals such as:  

• Reduce paved areas to the extent possible. 
• Avoid compaction of high permeability soils. 
• Minimize the area dedicated for construction easements and stockpile areas. 
• To the extent possible, plan site activities to limit the removal of trees and vegetation. 
• Disconnect impervious areas.  Provide curbless roads to allow sheet flow. 
• Maintain existing topography to the extent possible.  The intent is to maintain runoff travel 

distances, slopes, roughness, and channel shapes whenever possible. 

After construction is complete, the project area will be mowed and inspected and continuously 
monitored in accordance with the approved and final O&M plan. The project will increase grid resiliency, 
provide a renewable energy source to power the GU WTP, while decreasing energy dependence on 
other sources. Additionally, through the CMEEC Community Shared Solar program, a portion of the 
energy delivered to Groton Utilities customers will be from this clean, green and local renewable energy 
source at no cost premium. Through strategic planning, all Groton Utilities customers will be provided 
with renewable energy, creating a regional benefit to the City of Groton and surrounding communities 
serviced by CMEEC. 

Section F - #11. The project includes a series of perimeter water quality swales and bio-filtration cells 
installed between the limits of the proposed arrays and the reservoir to further mitigate any potential 
stormwater runoff impacts to the adjacent resource areas. The water quality swales and bio-filtration 
cells will be planted with native plant species consistent with those already present in vegetated 
habitats within and in the vicinity of the reservoir. Water quality swales improve water quality through a 
variety of mechanisms.  Pollutants are removed through sedimentation, adsorption, nutrient uptake, 
and infiltration.  The water quality volume is stored within a series of cells within the channel/swale, 
formed by permanent check dams.  Proposed vegetation will also provide treatment of the stormwater 
runoff by additional filtration of the flow.  Pretreatment of the runoff will be provided through the 



vegetation and permeable soils beneath the solar arrays and a stone spreader immediately upgradient 
of the swales. Attachment 1 shows the location, cross-sections and planting detail associated with the 
proposed water quality swale and bio-filtration cells. 

Please see Sheet 9 of the Site Plan Set, included as Attachment 1, for a description of low impact 
development management practices. 

In addition, the project will include the replanting of ±4.2 acres of currently unforested areas on Groton 
Utilities property within the reservoir’s watershed to mitigate for the loss of ±4.0 acres of forest removal 
proposed by the project.  An evaluation of the number of trees being removed and areas to be 
replanted with native trees is provided in the Tree Count Investigation & Replanting Assessment report 
provided in Attachment 5. 

 



Attachment 1 – Site Development Plan 
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Introduction 
 
On behalf of SolarCity Corporation, Boundaries LLC has prepared the following stormwater 
management report for the proposed solar photovoltaic development to be located at 1240 
Poquonnock Road in Groton, Connecticut.  The proposed development consists of an approximately 
4.1 MW DC solar photovoltaic development on open space adjacent to the Groton reservoir (three 
locations/mounting planes). This stormwater management report has been prepared to determine the 
potential for the proposed development to impact existing stormwater runoff patterns and flow rates.  
The proposed development makes use of low impact development techniques in order to limit the 
impacts to stormwater flow patterns and flow rates.   
 
The new construction includes solar panels mounted on pole driven racking and electrical equipment 
installed on concrete pads.  The mounting posts for the solar arrays will be pole driven approximately 
8-feet into the ground.  The existing gravel roadways and perimeter security fence will be utilized for 
this project thus minimizing land disturbance and construction impacts. The proposed project areas 
are shown on the Location Map included as Figure 1. 
 
The primary purpose of this stormwater management report is to demonstrate how the proposed solar 
arrays may affect the existing runoff flow patterns.  The proposed solar panel system is raised above 
grade by approximately 2-feet at its leading edge (lowest end).  With the exception of selected areas 
to be cleared, and the installation of the pole driven supports and equipment pads, the proposed 
project area surfaces and terrain remain essentially unchanged.  These low impact techniques will 
result in minimal impact on the runoff flow and flow patterns.  
 
According to the Natural Resources Conservation Service (NRCS) Web Soil Survey the soils on the 
reservoir site are classified Haven and Enfield soils, 0 to 3% slopes.  Haven and Enfield soils are 
classified as Hydrologic Soil Group B.  The Soils Report is provided in Appendix A. 
 
Existing and post-development conditions hydrographs were estimated using the hydrologic modeling 
program HydroCAD.  The methodology selected was NRCS TR-20.  Times of concentration were 
estimated using multiple segment flow paths as described in the NRCS TR-55 manual.  The Type III 
24-hour storm was analyzed under antecedent moisture condition two.  HydroCAD modeling results 
are presented in Appendix B.   
 
The regulated inland wetlands resource areas in the vicinity of the project were determined by 
Matthew Gustafson of All-Points Technology, a certified soil scientist.  The wetland areas are primarily 
adjacent to the Groton Reservoir on the western side of the site and Smith Lake on the eastern side of 
the site.  Two vernal pools were also identified in the wooded area east of Mounting Plane 2 and north 
of Mounting Plane 3.  Buffer areas (defined by All-Points Technology) will be maintained between the 
proposed project areas and the wetland resource areas to minimize impacts to the regulated 
resources.  For additional information regarding the locations of the regulated wetland resources 
within the project areas, please see Sheets 2 and 3 of the Proposed Site Development Plans included 
in Appendix C.    

Existing Conditions 
 
The proposed project area consists of approximately 13.5 acres of the 290.5-acre parcel that contains 
the Groton reservoir, water treatment plant, the existing Poquonnock Road electrical substation, 
transmission lines, and various parcels of open space.  The property is zoned RS-20. The open space 
on the property consists of wooded areas and open fields mowed periodically by the Groton Utilities 
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Department.  The property is adjacent to residential properties to the south and west, by Interstate 95 
to the north, and by CT Route 117 and a church to the east.  Existing conditions of the property are 
shown below. 
 

 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

Aerial Photograph of Project Area 
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During storm events, excess runoff flows overland from the Mounting Planes 1 and 2 to the Groton 
reservoir, or flows overland along the existing gravel road to the wooded areas to the east of the 
proposed solar arrays.  Runoff from Mounting Plane 3 primarily flows overland to the adjacent 
properties owned by the City and Town of Groton to the south.  A small portion of Mounting Plane 3 
also flows overland to a wooded property to the east.  Existing conditions sub-watersheds are shown 
on Figure 2.  Existing conditions sub-watersheds were delineated using recent topographic survey 
data.  Land uses were estimated based on site inspections, aerial photography and survey data.  
 
Runoff Curve Numbers (CN) used for the existing conditions analysis are as follows: 61 (>75% grass 
cover) for the grassed areas in Hydrologic Soil Group B, 60 (woods with fair ground cover) for the 
wooded areas in Hydrologic Soil Group B, and 85 (gravel roads) for existing unpaved access drives 
and gravel/stone areas associated with the existing electrical utilities and substation.    
 
The existing conditions sub-watersheds are described further below: 
 
Drainage Area #1S (DA #1S) 
 
This 5.1± acre drainage area encompasses the northern portion of Mounting Plane 1. The drainage 
area is comprised of dense grass and wooded areas. The weighted CN of the drainage area is 60.  
This area drains generally northwesterly via overland flow through the open field to the wooded area 
along the border of the Groton Reservoir.  The drainage area is bounded by the reservoir to the north 
and west and the existing gravel access road and Smith Lake to the east.  
 
Drainage Area #2S (DA #2S) 
 
This 5.4± acre drainage area encompasses the southwestern portion of Mounting Plane 1 and the 
central and southern portions of Mounting Plane 2. The drainage area is comprised of dense grass 
with some isolated trees and a portion of the existing gravel access drive and electrical substation. 
The weighted CN of the drainage area is 62.  This area drains generally westerly via overland flow 
through the open field to the reservoir.  The drainage area is bounded by the reservoir to the west and 
the existing gravel access drive to the east.   
 
Drainage Area #3S (DA #3S) 
 
This 4.0± acre drainage area encompasses the southern portion of Mounting Plane 1and the northern 
portion of Mounting Plane 2. The drainage area is comprised of dense grass and a portion of the 
existing gravel access drive and electrical substation. The weighted CN of the drainage area is 64.  
This area drains generally southeasterly via overland flow along the existing transmission lines before 
entering the wooded area to the east. 
 
Drainage Area #4S (DA #4S) 
 
This 4.3± acre drainage area encompasses the majority of Mounting Plane 3. The drainage area is 
comprised of woods, some dense grass areas, and a portion of the existing gravel access drive and 
electrical substation. The weighted CN of the drainage area is 62.  This area drains generally 
southerly via overland flow through the wooded areas before flowing off-site to the undeveloped 
properties to the south owned by the City and Town of Groton. 
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Drainage Area #5S (DA #5S) 
 
This 0.4± acre drainage area encompasses the eastern portion of Mounting Plane 3. The drainage 
area is comprised of woods and some maintained grass areas.  The weighted CN of the drainage 
area is 60.  This area drains generally easterly via overland flow to the adjacent wooded property. 
 
Existing conditions peak runoff rates were analyzed at the downgradient limits of the proposed 
development areas. The existing conditions peak runoff rates will be compared to the post-
development peak runoff rates to determine the effect of the proposed development on existing 
stormwater runoff patterns.  Existing conditions peak flow rates are summarized below in Tables 1 
through 2.  Detailed modeling results are included in Appendix B. 
 

Table 1 
Peak Runoff Rates – Mounting Planes 1 and 2 Existing Conditions 

Storm Event DA #1S 
(CFS) 

DA #2S 
(CFS) 

DA #3S 
(CFS) 

2-Year 1.2 1.7 1.2 
5-Year 2.8 3.5 2.3 
10-Year 4.2 5.2 3.3 
25-Year 5.8 7.0 4.4 
50-Year 7.3 8.7 5.4 
100-Year 9.4 11.0 6.8 

 
Table 2 

Peak Runoff Rates – Mounting Plane 3 Existing Conditions 
Storm Event DA #4S 

(CFS) 
DA #5S 
(CFS) 

2-Year 0.8 0.1 
5-Year 1.7 0.2 
10-Year 2.5 0.3 
25-Year 3.4 0.4 
50-Year 4.2 0.5 
100-Year 5.3 0.7 

 
Proposed Conditions 
 
The proposed improvements to the site include the installation of solar panels mounted on steel posts 
driven into the ground and electrical equipment mounted on concrete pads. Additionally, 
approximately 3.9 acres of wooded areas will be cleared and seeded with grass to accommodate the 
solar arrays.   
 
Installation of the solar arrays will consist of clearing the select wooded areas located within the 
project limits, seeding and mulching the disturbed areas, mowing the dense grass inside the proposed 
development areas, installing proposed metal racking posts, installing and anchoring the solar array 
panels to the racking system, and installing the necessary electrical equipment for harvesting power. 
 
The stormwater analysis was conducted to determine if the proposed development would result in 
significant changes to existing flow patterns, water quality, or peak runoff rates. The design 
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incorporates measures for limiting disturbed areas and minimizing increases in new impervious area. 
Proposed impervious areas are limited to the steel posts for the proposed racking system, and the 
proposed electrical equipment pads.  The existing gravel access drives will be utilized for access to 
the project area. 
 
The W8X10 steel posts each cover 2.96 square inches (0.02 square feet) and they are spaced 
approximately 16 feet along each row of solar arrays.  The proposed concrete equipment pads are 
approximately 20 feet by 20 feet and cover approximately 400 square feet each. The changes in 
impervious areas and CN values for each drainage area as a result of the proposed development are 
presented below in Table 3 – Impervious Area Summary.  The increases in CN values are primarily 
due to the clearing required to install the proposed solar arrays. 

 
Table 3 

Impervious Area Summary 
Drainage 
Area 

Proposed 
Racking 
System 

(SF) 

Proposed 
Concrete 
Pads (SF) 

Total 
Proposed 

Impervious 
Area (SF) 

Total 
Watershed 
Area (SF) 

CN 
(Pre) 

CN 
(Post) 

DA #1S-A 0 0 0 0 60 57 
DA #1S-B 8 0 8 221,024 60 61 
DA #2S-A 0 0 0 0 62 61 
DA #2S-B 4 800 804 235,573 62 62 
DA #3S 4 800 804 174,284 64 64 
MP-1/2 Total 16 1,600 1,616 630,881 62 62 
DA #4S 7 400 407 187,084 62 63 
DA #5S 1 0 1 18,251 60 61 
MP-3 Total 8 400 408 205,335 62 63 

 
Proposed conditions sub-watersheds are shown on Figure 3.  Proposed conditions sub-watersheds 
were delineated using topographic survey data.  Land uses were estimated based on site inspections 
and by using the proposed site development plan.  
 
Runoff Curve Numbers (CN) used for the proposed conditions analysis are as follows: 61 (>75% 
grass cover) for the grassed areas (solar array areas) in Hydrologic Soil Group B, 60 (woods with fair 
ground cover) for wooded areas in Hydrologic Soil Group B, 85 (gravel roads) for existing unpaved 
access drives and gravel/stone areas associated with the existing electrical utilities and substation, 
and 98 (impervious) for solar array posts and concrete equipment pads.   
 
The proposed improvements to the existing conditions sub-watersheds are described further below: 
 
Drainage Area #1S-A (DA #1S-A) 
 
DA #1S-A consists of the approximately 1.3 acres of undisturbed land between the reservoir and the 
proposed water quality swale.  This area is partially wooded and has a dense grass cover in non-
wooded areas.  The weighted CN of the drainage area is 57.  The drainage area is bounded by the 
reservoir to the north and west and the proposed water quality swale to the south and east.  The 
existing runoff flow paths will not be affected by the proposed development as there is no proposed 
grading of the area. 
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Drainage Area #1S-B (DA #1S-B) 
 
Approximately 1.8 acres of the existing wooded area (2.6 acres in total) will be cleared, seeded with 
grass, and mulched prior to construction.  The remaining area will be mowed prior to construction.  
The proposed improvements to this drainage area include the installation of approximately 372 posts 
(8 square feet) for the proposed racking system.  The posts are spaced at approximately 16 feet along 
the proposed solar arrays and will support the solar modules.  The weighted CN of the drainage area 
is 61.  This area drains generally northwesterly via overland flow through the open field to the 
proposed water quality swale at the limit of the solar arrays.  There is a decrease in the time of 
concentration travel time in comparison to existing conditions due to the clearing required for 
installation of the solar modules in this area. The result of the shorter travel time is an increase in 
peak runoff rates.  In order to attenuate the peak runoff rates and provide treatment of the stormwater 
runoff the water quality swale will collect runoff in bio-filtration cells at the low points.  The bio-filtration 
cells will overflow to the reservoir through vegetated swales during inundated conditions.  The 
drainage area is bounded by the water quality swale to the north and west and the existing gravel 
access road and Smith Lake to the east.  The existing runoff flow paths will not be affected by the 
proposed development as there is no proposed grading of the site, other than the construction of the 
water quality swale.  The proposed water quality swale/bio-filtration cells will result in the reduction in 
peak runoff rates. 
 
Drainage Area #2S-A (DA #2S-A) 
 
DA #2S-A consists of the approximately 1.0 acres of undisturbed land between the reservoir and the 
proposed water quality swale.  The area consists of a dense grass cover.  The weighted CN of the 
drainage area is 61.  The drainage area is bounded by the reservoir to the west and the proposed 
water quality swale to the east.  The existing runoff flow paths will not be affected by the proposed 
development as there is no proposed grading of the area. 
 
Drainage Area #2S-B (DA #2S-B) 
 
In Drainage Area #2S-B, individual trees will be cleared and the minor disturbed areas will be seeded 
and mulched prior to construction.  The grassed area will be mowed prior to construction.  The 
proposed improvements to this drainage area include the installation of approximately 167 posts (4 
square feet) for the proposed racking system.  The posts are spaced at approximately 16 feet along 
the proposed solar arrays and will support the solar modules.  Two 20 foot by 20 foot concrete 
equipment pads will also be constructed in this area.  The weighted CN of the drainage area is 62.  
This area drains generally westerly via overland flow through the open field to the water quality swale.  
The drainage area is bounded by the water quality swale to the west and the existing gravel access 
drive to the east. In order to provide treatment of the stormwater runoff the water quality swale will 
collect runoff in bio-filtration cells at the low points.  The bio-filtration cells will overflow to the reservoir 
through vegetated swales during inundated conditions. The existing runoff flow paths will not be 
affected by the proposed development given there is no proposed grading of the site, other than the 
construction of the proposed water quality swale. 
 
Drainage Area #3S (DA #3S) 
 
In Drainage Area #3S, individual trees will be cleared and the minor disturbed areas will be seeded 
and mulched prior to construction.  The grassed area will be mowed prior to construction.  The 
proposed improvements to this drainage area include the installation of approximately 211 posts (4 
square feet) for the proposed racking system.  The posts are spaced at approximately 16 feet along 
the proposed solar arrays and will support the solar modules.  Two 20 foot by 20 foot concrete 
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equipment pads will also be constructed in this area.  The weighted CN of the drainage area is 64.  
This area drains generally southeasterly via overland flow along the existing transmission lines before 
entering the existing wooded area to the east.  The existing runoff flow paths will not be affected by 
the proposed development given there is no proposed grading of the site. 
 
Drainage Area #4S (DA #4S) 
 
Approximately 1.9 acres of the existing wooded area (2.2 acres in total) will be cleared, seeded with 
grass, and mulched prior to construction.  The remaining area will be mowed prior to construction.  
The proposed improvements to this drainage area include the installation of approximately 331 posts 
(7 square feet) for the proposed racking system.  The posts are spaced at approximately 16 feet along 
the proposed solar arrays and will support the solar modules and wiring.  One 20 foot by 20 foot 
concrete equipment pad will also be constructed in this area.  The weighted CN of the drainage area 
is 63.  This area drains generally southerly via overland flow through the proposed solar array areas 
before flowing off-site to the undeveloped properties to the south owned by the City and Town of 
Groton. There is a decrease in the time of concentration travel time in comparison to existing 
conditions due to the clearing required for installation of the solar modules in this area. The result of 
the shorter travel time is an increase in peak runoff rates.  In order to dissipate the concentrated flow 
of runoff and reduce the flow velocities, a crushed stone check dam/berm will be constructed along 
the downgradient edge of the solar array area in the areas to be cleared.  The check dam results in a 
longer time of concentration travel time and reduces the peak runoff rates from the cleared areas.  
The existing runoff flow paths will not be affected by the proposed development as there is no 
proposed grading of the site.  The proposed stone check dam will result in the reduction in peak runoff 
rates. 
 
 
Drainage Area #5S (DA #5S) 
 
The approximately 0.2 acres of woods in the area will be cleared, seeded with grass, and mulched 
prior to construction.  The remaining area will be mowed prior to construction.  The proposed 
improvements to this drainage area include the installation of approximately 36 posts (1 square foot) 
for the proposed racking system.  The posts are spaced at approximately 16 feet along the proposed 
solar arrays and will support the solar modules.  The weighted CN of the drainage area is 61.  This 
area drains generally easterly via overland flow to the adjacent wooded property.  The existing runoff 
flow paths will not be affected by the proposed development as there is no proposed grading of the 
site. 
 
Proposed conditions peak flow rates were analyzed at the down-gradient limit of the proposed 
development areas as there are no existing stormwater management systems in place on these sites 
and runoff flows overland.  The change in peak runoff rates as a result of the proposed improvements 
are summarized below in Tables 4 and 5.  Detailed modeling results are included in Appendix B. 
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Table 4 
Peak Runoff Rates – Mounting Planes 1 and 2 Post-Development vs. Pre-Development 

 DA #1S-A/B DA #2S-A/B DA #3S 
Storm 
Event 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

2-Year 1.2 1.2 +0.0 1.6 1.7 -0.1 1.2 1.2 +0.0 

5-Year 2.7 2.8 -0.1 3.3 3.5 -0.2 2.3 2.3 +0.0 

10-Year 4.1 4.1 +0.0 4.8 5.2 -0.4 3.3 3.3 +0.0 

25-Year 5.6 5.8 -0.2 6.5 7.0 -0.5 4.4 4.4 +0.0 

50-Year 6.9 7.3 -0.4 8.1 8.7 -0.6 5.4 5.4 +0.0 

100-Year 8.9 9.4 -0.5 10.3 11.0 -0.7 6.8 6.8 +0.0 

 
Table 5 

Peak Runoff Rates –Mounting Plane 3 Post-Development vs. Pre-Development 
 DA #4S DA #5S 
Storm 
Event 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

2-Year 0.8 0.8 +0.0 0.1 0.1 +0.0 
5-Year 1.6 1.7 -0.1 0.2 0.2 +0.0 
10-Year 2.4 2.5 -0.1 0.3 0.3 +0.0 
25-Year 3.2 3.4 -0.2 0.5 0.4 +0.1 
50-Year 4.0 4.2 -0.2 0.6 0.5 +0.1 
100-Year 5.0 5.3 -0.3 0.7 0.7 +0.0 

 
Due to the minimal impervious area increase associated with the proposed post mounted solar arrays 
there is a very limited impact on the post-development CN values.  The peak flow rates are impacted 
more by the reduced times of concentrations and the limited clearing associated with the project than 
as a result in the minimal increases in impervious areas.  To mitigate the effects of the change in 
surface conditions the following measures have been included in the proposal: 

• A water quality swale is proposed between DA #1S-B (Mounting Plane 1) and DA #2S-B 
(Mounting Plane 2) and the reservoir.  The swale will collect the runoff in small bio-filtration 
cells, reducing velocities and providing treatment of runoff.  Runoff will be discharged through 
vegetated overflow channels constructed at low points along the swale. 

• A crushed stone check dam is proposed south of DA #4S (Mounting Plane 3) to dissipate the 
concentrated runoff flow and increase the travel times, resulting in an attenuation of peak 
runoff rates.  

 
As presented above, the proposed low impact development has extremely limited effects on peak 
runoff rates.   
 
Runoff from DA #5S increases slightly as a result of the proposed development, as presented above 
in Table 5.  Runoff from this drainage area currently flows overland to an adjacent wooded buffer 
along an existing parking lot.  Due to the wooded cover in the area of off-site overland flow and the 
lack of an existing stormwater management system point discharge, and current conditions being 
maintained and essentially unchanged, it is believed that the minimal increases in peak flow rates 
should not negatively impact down gradient areas.  Additionally, the decreases in peak runoff rates 
from DA #4S result in a net decrease in peak runoff rates from the Mounting Plane 3 development 
area when viewed as a whole. 
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The stormwater management system is also required to treat the runoff from the proposed impervious 
areas.  The two proposed stormwater mitigation measures described above meet the treatment 
requirements as described in the 2004 DEP Stormwater Quality Manual. The required groundwater 
recharge volume and water quality volume is 397 cubic feet.  The calculations of the treatment 
volumes are included in Appendix B.    

• The proposed bio-filtration cells in the water quality swale will provide the storage capacity to 
meet the requirements for both the water quality volume for pollutant reduction as well as 
groundwater recharge. The volume calculations for the proposed bio-filtration cells are 
included in Appendix B.  Approximately 55 cubic feet of storage is provided per bio-filtration 
cell, for a total of approximately 495 cubic feet of retention.   

• The proposed crushed stone check dam will be embedded into the existing grade to provide 
the storage capacity to meet the requirements for both the water quality volume for pollutant 
reduction as well as groundwater recharge.  The volume calculations for the proposed check 
dam is included in Appendix B.  Approximately 150 cubic feet of retention is provided.   

 
Because the total amount of runoff retained on-site (645 cubic feet) exceeds the required volume of 
397 cubic feet the proposed stormwater treatment measures are sufficient to offset the minimal 
increases in impervious area associated with the project. 

Summary 
 
As discussed above the proposed development has been expressly designed to limit the impacts to 
existing stormwater runoff flow rates and patterns.  The existing runoff flow paths will be maintained 
and while there are minor modeled increases in some peak runoff rates from the existing sites, we are 
confident that they should not have a negative impact on down gradient areas. 
 
The proposed improvements are shown on plans titled “Poquonnock Road Solar Project, 
Development and Management Plan, Prepared for SolarCity Corporation, 1240 Poquonnock Road, 
Groton, Connecticut, September 2015, Job I.D. No. 15-2347, Cover Sheet through Sheet 10 of 10” 
prepared by Boundaries LLC.   
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SolarCity Corporation
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  State of Connecticut
Survey Area Data:  Version 13, Oct 28, 2014

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

Date(s) aerial images were photographed:  Mar 28, 2011—May
12, 2011

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

Custom Soil Resource Report
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Map Unit Legend

State of Connecticut (CT600)

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

32A Haven and Enfield soils, 0 to 3
percent slopes

25.8 91.2%

306 Udorthents-Urban land complex 0.1 0.5%

W Water 2.4 8.3%

Totals for Area of Interest 28.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If

Custom Soil Resource Report
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intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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State of Connecticut

32A—Haven and Enfield soils, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9lmr
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Haven and similar soils: 60 percent
Enfield and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haven

Setting
Landform: Outwash plains, terraces
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy eolian deposits over sandy and gravelly glaciofluvial

deposits derived from granite and/or schist and/or gneiss

Typical profile
Ap - 0 to 7 inches: silt loam
Bw1 - 7 to 14 inches: silt loam
Bw2 - 14 to 20 inches: silt loam
BC - 20 to 24 inches: fine sandy loam
2C - 24 to 60 inches: stratified very gravelly sand to gravelly fine sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B

Description of Enfield

Setting
Landform: Outwash plains, terraces
Down-slope shape: Convex

Custom Soil Resource Report
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Across-slope shape: Linear
Parent material: Coarse-silty eolian deposits over sandy and gravelly glaciofluvial

deposits derived from granite and/or schist and/or gneiss

Typical profile
O - 0 to 3 inches: slightly decomposed plant material
O - 3 to 4 inches: moderately decomposed plant material
Ap - 4 to 12 inches: silt loam
Bw1 - 12 to 20 inches: silt loam
Bw2 - 20 to 26 inches: silt loam
Bw3 - 26 to 30 inches: silt loam
2C - 30 to 37 inches: stratified coarse sand to very gravelly loamy sand
3C - 37 to 65 inches: stratified very gravelly coarse sand to loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B

Minor Components

Agawam
Percent of map unit: 4 percent
Landform: Outwash plains, terraces
Down-slope shape: Linear
Across-slope shape: Linear

Branford
Percent of map unit: 3 percent
Landform: Outwash plains, terraces
Down-slope shape: Linear
Across-slope shape: Linear

Raypol
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave

Ninigret
Percent of map unit: 2 percent
Landform: Outwash plains, terraces
Down-slope shape: Linear
Across-slope shape: Concave

Custom Soil Resource Report
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Unnamed, gravelly surface
Percent of map unit: 2 percent

Tisbury
Percent of map unit: 2 percent
Landform: Outwash plains, terraces
Down-slope shape: Concave
Across-slope shape: Linear

306—Udorthents-Urban land complex

Map Unit Setting
National map unit symbol: 9lmg
Elevation: 0 to 2,000 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 120 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 50 percent
Urban land: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Drift

Typical profile
A - 0 to 5 inches: loam
C1 - 5 to 21 inches: gravelly loam
C2 - 21 to 80 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00

to 1.98 in/hr)
Depth to water table: About 54 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.8 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B

Description of Urban Land

Typical profile
H - 0 to 6 inches: material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D

Minor Components

Unnamed, undisturbed soils
Percent of map unit: 8 percent

Udorthents, wet substratum
Percent of map unit: 5 percent
Down-slope shape: Convex
Across-slope shape: Linear

Rock outcrop
Percent of map unit: 2 percent

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group

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

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

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

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

16



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

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

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

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  State of Connecticut
Survey Area Data:  Version 13, Oct 28, 2014

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

Date(s) aerial images were photographed:  Mar 28, 2011—May
12, 2011

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

Hydrologic Soil Group— Summary by Map Unit — State of Connecticut (CT600)

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

32A Haven and Enfield soils, 0
to 3 percent slopes

B 25.8 91.2%

306 Udorthents-Urban land
complex

B 0.1 0.5%

W Water 2.4 8.3%

Totals for Area of Interest 28.3 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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Groundwater Recharge Volume
GRV = (D)(A)(I)/12
GRV = Groundwater Recharge Volume (acre-feet)

D = Depth of Runoff to be Recharged (inches)
A = Site Area (acres)
I = Post-Development Imperviousness (decimal)

D= 0.25 inches* IA= 0.05 acres
A = 13.50 acres I = 0.0034

*(HSG B from Table 7-4, Stormwater Quality Manual)
GRV = 0.0010 acre-feet

= 42.17 cubic feet

Water Quality Volume
WQV =  (1")(R)(A)/12
WQV = Water Quality Volume (acre-feet)

R = Runoff Co-Efficient = 0.005 + 0.009(I)
I = Impervious Area (%)
A = Site Area (acres)

IA= 0.05 acres R = 0.01
I = 0.34 % A = 13.50

WQV = 0.0091 acre-feet
= 396.83 cubic feet

Required Treatment Volume
Embedment of crushed stone check dam is sized to treat both the GRV and the WQV.
WQV requirements are reduced by the amount of GRV provided.
Required treatment volume = (WQV - GRV) + GRV
Volume Required 396.83 cubic feet

Length of Check Dam 374.00 feet
Width of Check Dam 2.00 feet
Embedment of Check Dam 0.50 feet
Porosity of Crushed Stone 0.40
Volume Provided 149.60 cubic feet

Length of Biofiltration Cell 20.00 feet
Width of Biofiltration Cell 4.00 feet
Depth of Biofiltration Cell 0.50 feet
Side Slopes of Biofiltration Cell 3H:1V
Volume of Biofiltration Cell 55.00 cubic feet
Number of Biofiltration Cells 9.00
Volume Provided 495 cubic feet

Total Volume Provided 644.60 cubic feet
Because volume provided exceeds volume required the 
design meets the requirements of the Stormwater Quality Manual.



Existing Conditions Results 
  



1S

Area 1 - North

2S

Area 1 - West

3S

Area 1 - East4S

Area 2 - West

5S

Area 2 - East

4L

Wooded Area to East

6L

To Reservoir

7L

Off-Site Flow to South

8L

Off-Site Flow to East

Routing Diagram for Groton Reservoir Existing
Prepared by Boundaries LLC - DCM,  Printed 9/16/2015
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Groton Reservoir Existing
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

13.174 61 >75% Grass cover, Good, HSG B  (1S, 2S, 3S, 4S, 5S)
0.988 85 Gravel roads, HSG B  (2S, 3S, 4S)
5.035 60 Woods, Fair, HSG B  (1S, 2S, 4S, 5S)

19.197 62 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
19.197 HSG B 1S, 2S, 3S, 4S, 5S
0.000 HSG C
0.000 HSG D
0.000 Other

19.197 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 13.174 0.000 0.000 0.000 13.174 >75% Grass cover, Good 1S, 2S, 
3S, 4S, 
5S

0.000 0.988 0.000 0.000 0.000 0.988 Gravel roads 2S, 3S, 
4S

0.000 5.035 0.000 0.000 0.000 5.035 Woods, Fair 1S, 2S, 
4S, 5S

0.000 19.197 0.000 0.000 0.000 19.197 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=5.074 ac   0.00% Impervious   Runoff Depth>0.48"Subcatchment 1S: Area 1 - North
   Flow Length=596'   Tc=25.2 min   CN=60   Runoff=1.2 cfs  0.205 af

Runoff Area=5.408 ac   0.00% Impervious   Runoff Depth>0.56"Subcatchment 2S: Area 1 - West
   Flow Length=437'   Tc=24.6 min   CN=62   Runoff=1.7 cfs  0.254 af

Runoff Area=4.001 ac   0.00% Impervious   Runoff Depth>0.65"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=1.2 cfs  0.215 af

Runoff Area=4.295 ac   0.00% Impervious   Runoff Depth>0.56"Subcatchment 4S: Area 2 - West
   Flow Length=662'   Tc=64.9 min   CN=62   Runoff=0.8 cfs  0.199 af

Runoff Area=0.419 ac   0.00% Impervious   Runoff Depth>0.48"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=34.7 min   CN=60   Runoff=0.1 cfs  0.017 af

   Inflow=1.2 cfs  0.215 afLink 4L: Wooded Area to East
   Primary=1.2 cfs  0.215 af

   Inflow=2.9 cfs  0.459 afLink 6L: To Reservoir
   Primary=2.9 cfs  0.459 af

   Inflow=0.8 cfs  0.199 afLink 7L: Off-Site Flow to South
   Primary=0.8 cfs  0.199 af

   Inflow=0.1 cfs  0.017 afLink 8L: Off-Site Flow to East
   Primary=0.1 cfs  0.017 af

Total Runoff Area = 19.197 ac   Runoff Volume = 0.890 af   Average Runoff Depth = 0.56"
100.00% Pervious = 19.197 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Area 1 - North

Runoff = 1.2 cfs @ 12.48 hrs,  Volume= 0.205 af,  Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
2.589 60 Woods, Fair, HSG B
2.485 61 >75% Grass cover, Good, HSG B
5.074 60 Weighted Average
5.074 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass and Trees

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
1.3 70 0.0323 0.90 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
25.2 596 Total
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Subcatchment 1S: Area 1 - North

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=5.074 ac
Runoff Volume=0.205 af
Runoff Depth>0.48"
Flow Length=596'
Tc=25.2 min
CN=60

1.2 cfs
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Summary for Subcatchment 2S: Area 1 - West

Runoff = 1.7 cfs @ 12.45 hrs,  Volume= 0.254 af,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
5.144 61 >75% Grass cover, Good, HSG B
0.068 60 Woods, Fair, HSG B
0.196 85 Gravel roads, HSG B
5.408 62 Weighted Average
5.408 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.5 312 0.0099 0.70 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 25 0.1581 2.78 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
24.6 437 Total

Subcatchment 2S: Area 1 - West

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=5.408 ac
Runoff Volume=0.254 af
Runoff Depth>0.56"
Flow Length=437'
Tc=24.6 min
CN=62

1.7 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 1.2 cfs @ 12.70 hrs,  Volume= 0.215 af,  Depth> 0.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.450 85 Gravel roads, HSG B
3.551 61 >75% Grass cover, Good, HSG B
4.001 64 Weighted Average
4.001 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total

Subcatchment 3S: Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
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s)

1

0

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=4.001 ac
Runoff Volume=0.215 af
Runoff Depth>0.65"
Flow Length=831'
Tc=42.6 min
CN=64

1.2 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 0.8 cfs @ 13.05 hrs,  Volume= 0.199 af,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
2.163 60 Woods, Fair, HSG B
1.790 61 >75% Grass cover, Good, HSG B
0.342 85 Gravel roads, HSG B
4.295 62 Weighted Average
4.295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.1 100 0.0080 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
1.9 86 0.0233 0.76 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
25.4 241 0.0010 0.16 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
64.9 662 Total

Subcatchment 4S: Area 2 - West

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=4.295 ac
Runoff Volume=0.199 af
Runoff Depth>0.56"
Flow Length=662'
Tc=64.9 min
CN=62

0.8 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.1 cfs @ 12.62 hrs,  Volume= 0.017 af,  Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.215 60 Woods, Fair, HSG B
0.204 61 >75% Grass cover, Good, HSG B
0.419 60 Weighted Average
0.419 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
12.8 42 0.0119 0.05 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
34.7 214 Total

Subcatchment 5S: Area 2 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=0.419 ac
Runoff Volume=0.017 af
Runoff Depth>0.48"
Flow Length=214'
Tc=34.7 min
CN=60

0.1 cfs
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.00% Impervious,  Inflow Depth > 0.65"    for  2-Year event
Inflow = 1.2 cfs @ 12.70 hrs,  Volume= 0.215 af
Primary = 1.2 cfs @ 12.70 hrs,  Volume= 0.215 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 4L: Wooded Area to East

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=4.001 ac
1.2 cfs

1.2 cfs
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Summary for Link 6L: To Reservoir

Inflow Area = 10.482 ac, 0.00% Impervious,  Inflow Depth > 0.53"    for  2-Year event
Inflow = 2.9 cfs @ 12.46 hrs,  Volume= 0.459 af
Primary = 2.9 cfs @ 12.46 hrs,  Volume= 0.459 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 6L: To Reservoir

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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ow
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Inflow Area=10.482 ac
2.9 cfs

2.9 cfs
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.00% Impervious,  Inflow Depth > 0.56"    for  2-Year event
Inflow = 0.8 cfs @ 13.05 hrs,  Volume= 0.199 af
Primary = 0.8 cfs @ 13.05 hrs,  Volume= 0.199 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 7L: Off-Site Flow to South

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=4.295 ac
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.00% Impervious,  Inflow Depth > 0.48"    for  2-Year event
Inflow = 0.1 cfs @ 12.62 hrs,  Volume= 0.017 af
Primary = 0.1 cfs @ 12.62 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: Off-Site Flow to East

Inflow
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Inflow Area=0.419 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=5.074 ac   0.00% Impervious   Runoff Depth>0.91"Subcatchment 1S: Area 1 - North
   Flow Length=596'   Tc=25.2 min   CN=60   Runoff=2.8 cfs  0.383 af

Runoff Area=5.408 ac   0.00% Impervious   Runoff Depth>1.02"Subcatchment 2S: Area 1 - West
   Flow Length=437'   Tc=24.6 min   CN=62   Runoff=3.5 cfs  0.459 af

Runoff Area=4.001 ac   0.00% Impervious   Runoff Depth>1.13"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=2.3 cfs  0.377 af

Runoff Area=4.295 ac   0.00% Impervious   Runoff Depth>1.01"Subcatchment 4S: Area 2 - West
   Flow Length=662'   Tc=64.9 min   CN=62   Runoff=1.7 cfs  0.360 af

Runoff Area=0.419 ac   0.00% Impervious   Runoff Depth>0.90"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=34.7 min   CN=60   Runoff=0.2 cfs  0.032 af

   Inflow=2.3 cfs  0.377 afLink 4L: Wooded Area to East
   Primary=2.3 cfs  0.377 af

   Inflow=6.2 cfs  0.843 afLink 6L: To Reservoir
   Primary=6.2 cfs  0.843 af

   Inflow=1.7 cfs  0.360 afLink 7L: Off-Site Flow to South
   Primary=1.7 cfs  0.360 af

   Inflow=0.2 cfs  0.032 afLink 8L: Off-Site Flow to East
   Primary=0.2 cfs  0.032 af

Total Runoff Area = 19.197 ac   Runoff Volume = 1.611 af   Average Runoff Depth = 1.01"
100.00% Pervious = 19.197 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Area 1 - North

Runoff = 2.8 cfs @ 12.42 hrs,  Volume= 0.383 af,  Depth> 0.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
2.589 60 Woods, Fair, HSG B
2.485 61 >75% Grass cover, Good, HSG B
5.074 60 Weighted Average
5.074 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass and Trees

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
1.3 70 0.0323 0.90 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
25.2 596 Total
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Subcatchment 1S: Area 1 - North

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=5.074 ac
Runoff Volume=0.383 af
Runoff Depth>0.91"
Flow Length=596'
Tc=25.2 min
CN=60

2.8 cfs
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Summary for Subcatchment 2S: Area 1 - West

Runoff = 3.5 cfs @ 12.40 hrs,  Volume= 0.459 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
5.144 61 >75% Grass cover, Good, HSG B
0.068 60 Woods, Fair, HSG B
0.196 85 Gravel roads, HSG B
5.408 62 Weighted Average
5.408 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.5 312 0.0099 0.70 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 25 0.1581 2.78 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
24.6 437 Total

Subcatchment 2S: Area 1 - West
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=5.408 ac
Runoff Volume=0.459 af
Runoff Depth>1.02"
Flow Length=437'
Tc=24.6 min
CN=62

3.5 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 2.3 cfs @ 12.66 hrs,  Volume= 0.377 af,  Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.450 85 Gravel roads, HSG B
3.551 61 >75% Grass cover, Good, HSG B
4.001 64 Weighted Average
4.001 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total

Subcatchment 3S: Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=4.001 ac
Runoff Volume=0.377 af
Runoff Depth>1.13"
Flow Length=831'
Tc=42.6 min
CN=64

2.3 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 1.7 cfs @ 12.98 hrs,  Volume= 0.360 af,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
2.163 60 Woods, Fair, HSG B
1.790 61 >75% Grass cover, Good, HSG B
0.342 85 Gravel roads, HSG B
4.295 62 Weighted Average
4.295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.1 100 0.0080 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
1.9 86 0.0233 0.76 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
25.4 241 0.0010 0.16 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
64.9 662 Total

Subcatchment 4S: Area 2 - West

Runoff
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=4.295 ac
Runoff Volume=0.360 af
Runoff Depth>1.01"
Flow Length=662'
Tc=64.9 min
CN=62

1.7 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.2 cfs @ 12.57 hrs,  Volume= 0.032 af,  Depth> 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.215 60 Woods, Fair, HSG B
0.204 61 >75% Grass cover, Good, HSG B
0.419 60 Weighted Average
0.419 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
12.8 42 0.0119 0.05 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
34.7 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=0.419 ac
Runoff Volume=0.032 af
Runoff Depth>0.90"
Flow Length=214'
Tc=34.7 min
CN=60

0.2 cfs
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.00% Impervious,  Inflow Depth > 1.13"    for  5-Year event
Inflow = 2.3 cfs @ 12.66 hrs,  Volume= 0.377 af
Primary = 2.3 cfs @ 12.66 hrs,  Volume= 0.377 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 4L: Wooded Area to East

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.001 ac
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Summary for Link 6L: To Reservoir

Inflow Area = 10.482 ac, 0.00% Impervious,  Inflow Depth > 0.96"    for  5-Year event
Inflow = 6.2 cfs @ 12.41 hrs,  Volume= 0.843 af
Primary = 6.2 cfs @ 12.41 hrs,  Volume= 0.843 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 6L: To Reservoir

Inflow
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Inflow Area=10.482 ac
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.00% Impervious,  Inflow Depth > 1.01"    for  5-Year event
Inflow = 1.7 cfs @ 12.98 hrs,  Volume= 0.360 af
Primary = 1.7 cfs @ 12.98 hrs,  Volume= 0.360 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 7L: Off-Site Flow to South

Inflow
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Inflow Area=4.295 ac
1.7 cfs

1.7 cfs



Type III 24-hr  5-Year Rainfall=4.30"Groton Reservoir Existing
  Printed  9/16/2015Prepared by Boundaries LLC - DCM

Page 26HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.00% Impervious,  Inflow Depth > 0.90"    for  5-Year event
Inflow = 0.2 cfs @ 12.57 hrs,  Volume= 0.032 af
Primary = 0.2 cfs @ 12.57 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: Off-Site Flow to East
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=5.074 ac   0.00% Impervious   Runoff Depth>1.29"Subcatchment 1S: Area 1 - North
   Flow Length=596'   Tc=25.2 min   CN=60   Runoff=4.2 cfs  0.546 af

Runoff Area=5.408 ac   0.00% Impervious   Runoff Depth>1.43"Subcatchment 2S: Area 1 - West
   Flow Length=437'   Tc=24.6 min   CN=62   Runoff=5.2 cfs  0.644 af

Runoff Area=4.001 ac   0.00% Impervious   Runoff Depth>1.56"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=3.3 cfs  0.521 af

Runoff Area=4.295 ac   0.00% Impervious   Runoff Depth>1.41"Subcatchment 4S: Area 2 - West
   Flow Length=662'   Tc=64.9 min   CN=62   Runoff=2.5 cfs  0.505 af

Runoff Area=0.419 ac   0.00% Impervious   Runoff Depth>1.29"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=34.7 min   CN=60   Runoff=0.3 cfs  0.045 af

   Inflow=3.3 cfs  0.521 afLink 4L: Wooded Area to East
   Primary=3.3 cfs  0.521 af

   Inflow=9.4 cfs  1.190 afLink 6L: To Reservoir
   Primary=9.4 cfs  1.190 af

   Inflow=2.5 cfs  0.505 afLink 7L: Off-Site Flow to South
   Primary=2.5 cfs  0.505 af

   Inflow=0.3 cfs  0.045 afLink 8L: Off-Site Flow to East
   Primary=0.3 cfs  0.045 af

Total Runoff Area = 19.197 ac   Runoff Volume = 2.261 af   Average Runoff Depth = 1.41"
100.00% Pervious = 19.197 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Area 1 - North

Runoff = 4.2 cfs @ 12.40 hrs,  Volume= 0.546 af,  Depth> 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
2.589 60 Woods, Fair, HSG B
2.485 61 >75% Grass cover, Good, HSG B
5.074 60 Weighted Average
5.074 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass and Trees

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
1.3 70 0.0323 0.90 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
25.2 596 Total
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Subcatchment 1S: Area 1 - North

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=5.074 ac
Runoff Volume=0.546 af
Runoff Depth>1.29"
Flow Length=596'
Tc=25.2 min
CN=60

4.2 cfs
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Summary for Subcatchment 2S: Area 1 - West

Runoff = 5.2 cfs @ 12.38 hrs,  Volume= 0.644 af,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
5.144 61 >75% Grass cover, Good, HSG B
0.068 60 Woods, Fair, HSG B
0.196 85 Gravel roads, HSG B
5.408 62 Weighted Average
5.408 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.5 312 0.0099 0.70 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 25 0.1581 2.78 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
24.6 437 Total

Subcatchment 2S: Area 1 - West
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=5.408 ac
Runoff Volume=0.644 af
Runoff Depth>1.43"
Flow Length=437'
Tc=24.6 min
CN=62

5.2 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 3.3 cfs @ 12.64 hrs,  Volume= 0.521 af,  Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.450 85 Gravel roads, HSG B
3.551 61 >75% Grass cover, Good, HSG B
4.001 64 Weighted Average
4.001 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total

Subcatchment 3S: Area 1 - East
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=4.001 ac
Runoff Volume=0.521 af
Runoff Depth>1.56"
Flow Length=831'
Tc=42.6 min
CN=64

3.3 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 2.5 cfs @ 12.95 hrs,  Volume= 0.505 af,  Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
2.163 60 Woods, Fair, HSG B
1.790 61 >75% Grass cover, Good, HSG B
0.342 85 Gravel roads, HSG B
4.295 62 Weighted Average
4.295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.1 100 0.0080 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
1.9 86 0.0233 0.76 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
25.4 241 0.0010 0.16 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
64.9 662 Total

Subcatchment 4S: Area 2 - West

Runoff
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=4.295 ac
Runoff Volume=0.505 af
Runoff Depth>1.41"
Flow Length=662'
Tc=64.9 min
CN=62

2.5 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.3 cfs @ 12.55 hrs,  Volume= 0.045 af,  Depth> 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.215 60 Woods, Fair, HSG B
0.204 61 >75% Grass cover, Good, HSG B
0.419 60 Weighted Average
0.419 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
12.8 42 0.0119 0.05 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
34.7 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=0.419 ac
Runoff Volume=0.045 af
Runoff Depth>1.29"
Flow Length=214'
Tc=34.7 min
CN=60

0.3 cfs
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.00% Impervious,  Inflow Depth > 1.56"    for  10-Year event
Inflow = 3.3 cfs @ 12.64 hrs,  Volume= 0.521 af
Primary = 3.3 cfs @ 12.64 hrs,  Volume= 0.521 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 4L: Wooded Area to East

Inflow
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Inflow Area=4.001 ac
3.3 cfs

3.3 cfs



Type III 24-hr  10-Year Rainfall=5.00"Groton Reservoir Existing
  Printed  9/16/2015Prepared by Boundaries LLC - DCM

Page 35HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Link 6L: To Reservoir

Inflow Area = 10.482 ac, 0.00% Impervious,  Inflow Depth > 1.36"    for  10-Year event
Inflow = 9.4 cfs @ 12.39 hrs,  Volume= 1.190 af
Primary = 9.4 cfs @ 12.39 hrs,  Volume= 1.190 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 6L: To Reservoir
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Inflow Area=10.482 ac
9.4 cfs

9.4 cfs
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.00% Impervious,  Inflow Depth > 1.41"    for  10-Year event
Inflow = 2.5 cfs @ 12.95 hrs,  Volume= 0.505 af
Primary = 2.5 cfs @ 12.95 hrs,  Volume= 0.505 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 7L: Off-Site Flow to South

Inflow
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Inflow Area=4.295 ac
2.5 cfs
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.00% Impervious,  Inflow Depth > 1.29"    for  10-Year event
Inflow = 0.3 cfs @ 12.55 hrs,  Volume= 0.045 af
Primary = 0.3 cfs @ 12.55 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: Off-Site Flow to East
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Inflow Area=0.419 ac
0.3 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=5.074 ac   0.00% Impervious   Runoff Depth>1.72"Subcatchment 1S: Area 1 - North
   Flow Length=596'   Tc=25.2 min   CN=60   Runoff=5.8 cfs  0.726 af

Runoff Area=5.408 ac   0.00% Impervious   Runoff Depth>1.88"Subcatchment 2S: Area 1 - West
   Flow Length=437'   Tc=24.6 min   CN=62   Runoff=7.0 cfs  0.846 af

Runoff Area=4.001 ac   0.00% Impervious   Runoff Depth>2.03"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=4.4 cfs  0.677 af

Runoff Area=4.295 ac   0.00% Impervious   Runoff Depth>1.85"Subcatchment 4S: Area 2 - West
   Flow Length=662'   Tc=64.9 min   CN=62   Runoff=3.4 cfs  0.664 af

Runoff Area=0.419 ac   0.00% Impervious   Runoff Depth>1.71"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=34.7 min   CN=60   Runoff=0.4 cfs  0.060 af

   Inflow=4.4 cfs  0.677 afLink 4L: Wooded Area to East
   Primary=4.4 cfs  0.677 af

   Inflow=12.8 cfs  1.571 afLink 6L: To Reservoir
   Primary=12.8 cfs  1.571 af

   Inflow=3.4 cfs  0.664 afLink 7L: Off-Site Flow to South
   Primary=3.4 cfs  0.664 af

   Inflow=0.4 cfs  0.060 afLink 8L: Off-Site Flow to East
   Primary=0.4 cfs  0.060 af

Total Runoff Area = 19.197 ac   Runoff Volume = 2.971 af   Average Runoff Depth = 1.86"
100.00% Pervious = 19.197 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Area 1 - North

Runoff = 5.8 cfs @ 12.39 hrs,  Volume= 0.726 af,  Depth> 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
2.589 60 Woods, Fair, HSG B
2.485 61 >75% Grass cover, Good, HSG B
5.074 60 Weighted Average
5.074 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass and Trees

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
1.3 70 0.0323 0.90 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
25.2 596 Total
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Subcatchment 1S: Area 1 - North

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=5.074 ac
Runoff Volume=0.726 af
Runoff Depth>1.72"
Flow Length=596'
Tc=25.2 min
CN=60

5.8 cfs
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Summary for Subcatchment 2S: Area 1 - West

Runoff = 7.0 cfs @ 12.37 hrs,  Volume= 0.846 af,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
5.144 61 >75% Grass cover, Good, HSG B
0.068 60 Woods, Fair, HSG B
0.196 85 Gravel roads, HSG B
5.408 62 Weighted Average
5.408 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.5 312 0.0099 0.70 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 25 0.1581 2.78 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
24.6 437 Total

Subcatchment 2S: Area 1 - West
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=5.408 ac
Runoff Volume=0.846 af
Runoff Depth>1.88"
Flow Length=437'
Tc=24.6 min
CN=62

7.0 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 4.4 cfs @ 12.63 hrs,  Volume= 0.677 af,  Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.450 85 Gravel roads, HSG B
3.551 61 >75% Grass cover, Good, HSG B
4.001 64 Weighted Average
4.001 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total

Subcatchment 3S: Area 1 - East
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=4.001 ac
Runoff Volume=0.677 af
Runoff Depth>2.03"
Flow Length=831'
Tc=42.6 min
CN=64

4.4 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 3.4 cfs @ 12.93 hrs,  Volume= 0.664 af,  Depth> 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
2.163 60 Woods, Fair, HSG B
1.790 61 >75% Grass cover, Good, HSG B
0.342 85 Gravel roads, HSG B
4.295 62 Weighted Average
4.295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.1 100 0.0080 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
1.9 86 0.0233 0.76 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
25.4 241 0.0010 0.16 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
64.9 662 Total

Subcatchment 4S: Area 2 - West
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=4.295 ac
Runoff Volume=0.664 af
Runoff Depth>1.85"
Flow Length=662'
Tc=64.9 min
CN=62

3.4 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.4 cfs @ 12.53 hrs,  Volume= 0.060 af,  Depth> 1.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.215 60 Woods, Fair, HSG B
0.204 61 >75% Grass cover, Good, HSG B
0.419 60 Weighted Average
0.419 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
12.8 42 0.0119 0.05 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
34.7 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=0.419 ac
Runoff Volume=0.060 af
Runoff Depth>1.71"
Flow Length=214'
Tc=34.7 min
CN=60

0.4 cfs
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.00% Impervious,  Inflow Depth > 2.03"    for  25-Year event
Inflow = 4.4 cfs @ 12.63 hrs,  Volume= 0.677 af
Primary = 4.4 cfs @ 12.63 hrs,  Volume= 0.677 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 4L: Wooded Area to East
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Inflow Area=4.001 ac
4.4 cfs
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Summary for Link 6L: To Reservoir

Inflow Area = 10.482 ac, 0.00% Impervious,  Inflow Depth > 1.80"    for  25-Year event
Inflow = 12.8 cfs @ 12.38 hrs,  Volume= 1.571 af
Primary = 12.8 cfs @ 12.38 hrs,  Volume= 1.571 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 6L: To Reservoir
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Inflow Area=10.482 ac
12.8 cfs
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.00% Impervious,  Inflow Depth > 1.85"    for  25-Year event
Inflow = 3.4 cfs @ 12.93 hrs,  Volume= 0.664 af
Primary = 3.4 cfs @ 12.93 hrs,  Volume= 0.664 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 7L: Off-Site Flow to South
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Inflow Area=4.295 ac
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.00% Impervious,  Inflow Depth > 1.71"    for  25-Year event
Inflow = 0.4 cfs @ 12.53 hrs,  Volume= 0.060 af
Primary = 0.4 cfs @ 12.53 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: Off-Site Flow to East
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Inflow Area=0.419 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=5.074 ac   0.00% Impervious   Runoff Depth>2.11"Subcatchment 1S: Area 1 - North
   Flow Length=596'   Tc=25.2 min   CN=60   Runoff=7.3 cfs  0.891 af

Runoff Area=5.408 ac   0.00% Impervious   Runoff Depth>2.28"Subcatchment 2S: Area 1 - West
   Flow Length=437'   Tc=24.6 min   CN=62   Runoff=8.7 cfs  1.030 af

Runoff Area=4.001 ac   0.00% Impervious   Runoff Depth>2.45"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=5.4 cfs  0.818 af

Runoff Area=4.295 ac   0.00% Impervious   Runoff Depth>2.26"Subcatchment 4S: Area 2 - West
   Flow Length=662'   Tc=64.9 min   CN=62   Runoff=4.2 cfs  0.808 af

Runoff Area=0.419 ac   0.00% Impervious   Runoff Depth>2.10"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=34.7 min   CN=60   Runoff=0.5 cfs  0.073 af

   Inflow=5.4 cfs  0.818 afLink 4L: Wooded Area to East
   Primary=5.4 cfs  0.818 af

   Inflow=16.0 cfs  1.920 afLink 6L: To Reservoir
   Primary=16.0 cfs  1.920 af

   Inflow=4.2 cfs  0.808 afLink 7L: Off-Site Flow to South
   Primary=4.2 cfs  0.808 af

   Inflow=0.5 cfs  0.073 afLink 8L: Off-Site Flow to East
   Primary=0.5 cfs  0.073 af

Total Runoff Area = 19.197 ac   Runoff Volume = 3.620 af   Average Runoff Depth = 2.26"
100.00% Pervious = 19.197 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Area 1 - North

Runoff = 7.3 cfs @ 12.38 hrs,  Volume= 0.891 af,  Depth> 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
2.589 60 Woods, Fair, HSG B
2.485 61 >75% Grass cover, Good, HSG B
5.074 60 Weighted Average
5.074 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass and Trees

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
1.3 70 0.0323 0.90 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
25.2 596 Total
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Subcatchment 1S: Area 1 - North

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=5.074 ac
Runoff Volume=0.891 af
Runoff Depth>2.11"
Flow Length=596'
Tc=25.2 min
CN=60

7.3 cfs
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Summary for Subcatchment 2S: Area 1 - West

Runoff = 8.7 cfs @ 12.37 hrs,  Volume= 1.030 af,  Depth> 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
5.144 61 >75% Grass cover, Good, HSG B
0.068 60 Woods, Fair, HSG B
0.196 85 Gravel roads, HSG B
5.408 62 Weighted Average
5.408 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.5 312 0.0099 0.70 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 25 0.1581 2.78 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
24.6 437 Total

Subcatchment 2S: Area 1 - West
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=5.408 ac
Runoff Volume=1.030 af
Runoff Depth>2.28"
Flow Length=437'
Tc=24.6 min
CN=62

8.7 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 5.4 cfs @ 12.62 hrs,  Volume= 0.818 af,  Depth> 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.450 85 Gravel roads, HSG B
3.551 61 >75% Grass cover, Good, HSG B
4.001 64 Weighted Average
4.001 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total

Subcatchment 3S: Area 1 - East
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=4.001 ac
Runoff Volume=0.818 af
Runoff Depth>2.45"
Flow Length=831'
Tc=42.6 min
CN=64

5.4 cfs



Type III 24-hr  50-Year Rainfall=6.30"Groton Reservoir Existing
  Printed  9/16/2015Prepared by Boundaries LLC - DCM

Page 54HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Area 2 - West

Runoff = 4.2 cfs @ 12.92 hrs,  Volume= 0.808 af,  Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
2.163 60 Woods, Fair, HSG B
1.790 61 >75% Grass cover, Good, HSG B
0.342 85 Gravel roads, HSG B
4.295 62 Weighted Average
4.295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.1 100 0.0080 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
1.9 86 0.0233 0.76 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
25.4 241 0.0010 0.16 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
64.9 662 Total

Subcatchment 4S: Area 2 - West
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=4.295 ac
Runoff Volume=0.808 af
Runoff Depth>2.26"
Flow Length=662'
Tc=64.9 min
CN=62

4.2 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.5 cfs @ 12.52 hrs,  Volume= 0.073 af,  Depth> 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.215 60 Woods, Fair, HSG B
0.204 61 >75% Grass cover, Good, HSG B
0.419 60 Weighted Average
0.419 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
12.8 42 0.0119 0.05 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
34.7 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=0.419 ac
Runoff Volume=0.073 af
Runoff Depth>2.10"
Flow Length=214'
Tc=34.7 min
CN=60

0.5 cfs
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.00% Impervious,  Inflow Depth > 2.45"    for  50-Year event
Inflow = 5.4 cfs @ 12.62 hrs,  Volume= 0.818 af
Primary = 5.4 cfs @ 12.62 hrs,  Volume= 0.818 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 4L: Wooded Area to East
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Inflow Area=4.001 ac
5.4 cfs

5.4 cfs
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Summary for Link 6L: To Reservoir

Inflow Area = 10.482 ac, 0.00% Impervious,  Inflow Depth > 2.20"    for  50-Year event
Inflow = 16.0 cfs @ 12.37 hrs,  Volume= 1.920 af
Primary = 16.0 cfs @ 12.37 hrs,  Volume= 1.920 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 6L: To Reservoir
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Inflow Area=10.482 ac
16.0 cfs

16.0 cfs
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.00% Impervious,  Inflow Depth > 2.26"    for  50-Year event
Inflow = 4.2 cfs @ 12.92 hrs,  Volume= 0.808 af
Primary = 4.2 cfs @ 12.92 hrs,  Volume= 0.808 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 7L: Off-Site Flow to South
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Inflow Area=4.295 ac
4.2 cfs

4.2 cfs
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.00% Impervious,  Inflow Depth > 2.10"    for  50-Year event
Inflow = 0.5 cfs @ 12.52 hrs,  Volume= 0.073 af
Primary = 0.5 cfs @ 12.52 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: Off-Site Flow to East
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Inflow Area=0.419 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=5.074 ac   0.00% Impervious   Runoff Depth>2.66"Subcatchment 1S: Area 1 - North
   Flow Length=596'   Tc=25.2 min   CN=60   Runoff=9.4 cfs  1.124 af

Runoff Area=5.408 ac   0.00% Impervious   Runoff Depth>2.86"Subcatchment 2S: Area 1 - West
   Flow Length=437'   Tc=24.6 min   CN=62   Runoff=11.0 cfs  1.288 af

Runoff Area=4.001 ac   0.00% Impervious   Runoff Depth>3.05"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=6.8 cfs  1.016 af

Runoff Area=4.295 ac   0.00% Impervious   Runoff Depth>2.83"Subcatchment 4S: Area 2 - West
   Flow Length=662'   Tc=64.9 min   CN=62   Runoff=5.3 cfs  1.012 af

Runoff Area=0.419 ac   0.00% Impervious   Runoff Depth>2.65"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=34.7 min   CN=60   Runoff=0.7 cfs  0.093 af

   Inflow=6.8 cfs  1.016 afLink 4L: Wooded Area to East
   Primary=6.8 cfs  1.016 af

   Inflow=20.4 cfs  2.412 afLink 6L: To Reservoir
   Primary=20.4 cfs  2.412 af

   Inflow=5.3 cfs  1.012 afLink 7L: Off-Site Flow to South
   Primary=5.3 cfs  1.012 af

   Inflow=0.7 cfs  0.093 afLink 8L: Off-Site Flow to East
   Primary=0.7 cfs  0.093 af

Total Runoff Area = 19.197 ac   Runoff Volume = 4.533 af   Average Runoff Depth = 2.83"
100.00% Pervious = 19.197 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Area 1 - North

Runoff = 9.4 cfs @ 12.37 hrs,  Volume= 1.124 af,  Depth> 2.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
2.589 60 Woods, Fair, HSG B
2.485 61 >75% Grass cover, Good, HSG B
5.074 60 Weighted Average
5.074 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass and Trees

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass and Trees

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
1.3 70 0.0323 0.90 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
25.2 596 Total
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Subcatchment 1S: Area 1 - North

Runoff
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=5.074 ac
Runoff Volume=1.124 af
Runoff Depth>2.66"
Flow Length=596'
Tc=25.2 min
CN=60

9.4 cfs
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Summary for Subcatchment 2S: Area 1 - West

Runoff = 11.0 cfs @ 12.36 hrs,  Volume= 1.288 af,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
5.144 61 >75% Grass cover, Good, HSG B
0.068 60 Woods, Fair, HSG B
0.196 85 Gravel roads, HSG B
5.408 62 Weighted Average
5.408 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.5 312 0.0099 0.70 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 25 0.1581 2.78 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
24.6 437 Total

Subcatchment 2S: Area 1 - West
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=5.408 ac
Runoff Volume=1.288 af
Runoff Depth>2.86"
Flow Length=437'
Tc=24.6 min
CN=62

11.0 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 6.8 cfs @ 12.61 hrs,  Volume= 1.016 af,  Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.450 85 Gravel roads, HSG B
3.551 61 >75% Grass cover, Good, HSG B
4.001 64 Weighted Average
4.001 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total

Subcatchment 3S: Area 1 - East
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=4.001 ac
Runoff Volume=1.016 af
Runoff Depth>3.05"
Flow Length=831'
Tc=42.6 min
CN=64

6.8 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 5.3 cfs @ 12.91 hrs,  Volume= 1.012 af,  Depth> 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
2.163 60 Woods, Fair, HSG B
1.790 61 >75% Grass cover, Good, HSG B
0.342 85 Gravel roads, HSG B
4.295 62 Weighted Average
4.295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.1 100 0.0080 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
1.9 86 0.0233 0.76 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
25.4 241 0.0010 0.16 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
64.9 662 Total

Subcatchment 4S: Area 2 - West
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=4.295 ac
Runoff Volume=1.012 af
Runoff Depth>2.83"
Flow Length=662'
Tc=64.9 min
CN=62

5.3 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.7 cfs @ 12.51 hrs,  Volume= 0.093 af,  Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.215 60 Woods, Fair, HSG B
0.204 61 >75% Grass cover, Good, HSG B
0.419 60 Weighted Average
0.419 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
12.8 42 0.0119 0.05 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Woods

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
34.7 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=0.419 ac
Runoff Volume=0.093 af
Runoff Depth>2.65"
Flow Length=214'
Tc=34.7 min
CN=60

0.7 cfs
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.00% Impervious,  Inflow Depth > 3.05"    for  100-Year event
Inflow = 6.8 cfs @ 12.61 hrs,  Volume= 1.016 af
Primary = 6.8 cfs @ 12.61 hrs,  Volume= 1.016 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 4L: Wooded Area to East
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Inflow Area=4.001 ac
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Summary for Link 6L: To Reservoir

Inflow Area = 10.482 ac, 0.00% Impervious,  Inflow Depth > 2.76"    for  100-Year event
Inflow = 20.4 cfs @ 12.37 hrs,  Volume= 2.412 af
Primary = 20.4 cfs @ 12.37 hrs,  Volume= 2.412 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 6L: To Reservoir
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Inflow Area=10.482 ac
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.00% Impervious,  Inflow Depth > 2.83"    for  100-Year event
Inflow = 5.3 cfs @ 12.91 hrs,  Volume= 1.012 af
Primary = 5.3 cfs @ 12.91 hrs,  Volume= 1.012 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 7L: Off-Site Flow to South
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.00% Impervious,  Inflow Depth > 2.65"    for  100-Year event
Inflow = 0.7 cfs @ 12.51 hrs,  Volume= 0.093 af
Primary = 0.7 cfs @ 12.51 hrs,  Volume= 0.093 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: Off-Site Flow to East
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Inflow Area=0.419 ac
0.7 cfs
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Routing Diagram for Groton Reservoir Proposed - WQS
Prepared by Boundaries LLC - DCM,  Printed 12/3/2015
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.450 61 >75% Grass cover, Good, HSG B  (1S-A, 2S-A)
15.095 61 >75% Grass cover, Solar Array Area, HSG B  (1S-B, 2S-B, 3S, 4S, 5S)
0.027 98 Concrete Equipment Pad, HSG B  (2S-B, 4S)
0.018 98 Concrete Equipment Pads, HSG B  (3S)
0.988 85 Gravel roads, HSG B  (2S-B, 3S, 4S)
0.000 98 Solar Array Racking Posts, HSG B  (3S, 4S, 5S)
0.768 60 Woods, Fair, HSG B  (1S-B, 4S)
0.850 55 Woods, Good, HSG B  (1S-A)

19.197 62 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
19.197 HSG B 1S-A, 1S-B, 2S-A, 2S-B, 3S, 4S, 5S
0.000 HSG C
0.000 HSG D
0.000 Other

19.197 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchme
Numbers

0.000 1.450 0.000 0.000 0.000 1.450 >75% Grass cover, Good
0.000 15.095 0.000 0.000 0.000 15.095 >75% Grass cover, Solar Array Area
0.000 0.027 0.000 0.000 0.000 0.027 Concrete Equipment Pad
0.000 0.018 0.000 0.000 0.000 0.018 Concrete Equipment Pads
0.000 0.988 0.000 0.000 0.000 0.988 Gravel roads
0.000 0.000 0.000 0.000 0.000 0.000 Solar Array Racking Posts
0.000 0.768 0.000 0.000 0.000 0.768 Woods, Fair
0.000 0.850 0.000 0.000 0.000 0.850 Woods, Good
0.000 19.197 0.000 0.000 0.000 19.197 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 2
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=1.300 ac   0.00% Impervious   Runoff Depth>0.38"Subcatchment 1S-A: Area 1 - North - 
   Flow Length=30'   Slope=0.0770 '/'   Tc=6.0 min   CN=57   Runoff=0.3 cfs  0.041 af

Runoff Area=164,396 sf   0.00% Impervious   Runoff Depth>0.52"Subcatchment 1S-B: Area 1 - North - Solar 
   Flow Length=562'   Tc=24.8 min   CN=61   Runoff=1.0 cfs  0.165 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth>0.53"Subcatchment 2S-A: Area 1 - West - 
   Flow Length=30'   Slope=0.0350 '/'   Tc=6.0 min   CN=61   Runoff=0.4 cfs  0.044 af

Runoff Area=192,013 sf   0.41% Impervious   Runoff Depth>0.56"Subcatchment 2S-B: Area 1 - West
   Flow Length=412'   Tc=24.8 min   CN=62   Runoff=1.4 cfs  0.207 af

Runoff Area=174,284 sf   0.46% Impervious   Runoff Depth>0.65"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=1.2 cfs  0.215 af

Runoff Area=187,084 sf   0.22% Impervious   Runoff Depth>0.59"Subcatchment 4S: Area 2 - West
   Flow Length=664'   Tc=75.0 min   CN=63   Runoff=0.8 cfs  0.213 af

Runoff Area=18,251 sf   0.01% Impervious   Runoff Depth>0.52"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=30.4 min   CN=61   Runoff=0.1 cfs  0.018 af

Avg. Flow Depth=0.08'   Max Vel=1.26 fps   Inflow=1.0 cfs  0.163 afReach 3R: Overflow Swale
n=0.035   L=30.0'   S=0.0267 '/'   Capacity=23.0 cfs   Outflow=1.0 cfs  0.163 af

Avg. Flow Depth=0.06'   Max Vel=2.08 fps   Inflow=1.4 cfs  0.206 afReach 4R: Overflow Swale
n=0.035   L=30.0'   S=0.0973 '/'   Capacity=43.9 cfs   Outflow=1.4 cfs  0.206 af

Peak Elev=22.94'  Storage=0.002 af   Inflow=1.0 cfs  0.165 afPond 2P: BioFiltration Cell
   Outflow=1.0 cfs  0.163 af

Peak Elev=25.16'  Storage=0.002 af   Inflow=1.4 cfs  0.207 afPond 5P: BioFiltration Cell
   Outflow=1.4 cfs  0.206 af

   Inflow=1.6 cfs  0.250 afLink 3L: To Reservoir - South
   Primary=1.6 cfs  0.250 af

   Inflow=1.2 cfs  0.215 afLink 4L: Wooded Area to East
   Primary=1.2 cfs  0.215 af

   Inflow=1.2 cfs  0.204 afLink 6L: To Reservoir - North
   Primary=1.2 cfs  0.204 af

   Inflow=0.8 cfs  0.213 afLink 7L: Off-Site Flow to South
   Primary=0.8 cfs  0.213 af

   Inflow=0.1 cfs  0.018 afLink 8L: Off-Site Flow to East
   Primary=0.1 cfs  0.018 af
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Total Runoff Area = 19.197 ac   Runoff Volume = 0.903 af   Average Runoff Depth = 0.56"
99.76% Pervious = 19.151 ac     0.24% Impervious = 0.046 ac
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Summary for Subcatchment 1S-A: Area 1 - North - DownGradient Swale

Runoff = 0.3 cfs @ 12.14 hrs,  Volume= 0.041 af,  Depth> 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.850 55 Woods, Good, HSG B
0.450 61 >75% Grass cover, Good, HSG B
1.300 57 Weighted Average
1.300 100.00% Pervious Area

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

4.6 30 0.0770 0.11 Sheet Flow, Wooded Slope
Woods: Light underbrush   n= 0.400   P2= 3.40"

4.6 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S-A: Area 1 - North - DownGradient Swale
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.300 ac
Runoff Volume=0.041 af
Runoff Depth>0.38"
Flow Length=30'
Slope=0.0770 '/'
Tc=6.0 min
CN=57

0.3 cfs
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Summary for Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff = 1.0 cfs @ 12.46 hrs,  Volume= 0.165 af,  Depth> 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (sf) CN Description
23,392 60 Woods, Fair, HSG B

* 141,004 61 >75% Grass cover, Solar Array Area, HSG B
* 0 98 Solar Array Posts, HSG B

164,396 61 Weighted Average
164,396 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.4 31 0.0323 1.26 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, To swale (Flow disrupted by stone level spreader)

Grass: Dense   n= 0.240   P2= 3.40"
24.8 562 Total
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Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=164,396 sf
Runoff Volume=0.165 af
Runoff Depth>0.52"
Flow Length=562'
Tc=24.8 min
CN=61

1.0 cfs
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Summary for Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff = 0.4 cfs @ 12.12 hrs,  Volume= 0.044 af,  Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
1.000 61 >75% Grass cover, Good, HSG B
1.000 100.00% Pervious Area

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

4.2 30 0.0350 0.12 Sheet Flow, Grass Slope
Grass: Dense   n= 0.240   P2= 3.40"

4.2 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S-A: Area 1 - West - DownGradient Swale
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.000 ac
Runoff Volume=0.044 af
Runoff Depth>0.53"
Flow Length=30'
Slope=0.0350 '/'
Tc=6.0 min
CN=61

0.4 cfs
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Summary for Subcatchment 2S-B: Area 1 - West

Runoff = 1.4 cfs @ 12.43 hrs,  Volume= 0.207 af,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (sf) CN Description
* 182,691 61 >75% Grass cover, Solar Array Area, HSG B

8,538 85 Gravel roads, HSG B
* 0 98 Solar Array Racking Posts, HSG B
* 784 98 Concrete Equipment Pad, HSG B

192,013 62 Weighted Average
191,229 99.59% Pervious Area

784 0.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.3 307 0.0099 0.70 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, Swale Slope (flow disrupted by stone level spreade

Grass: Dense   n= 0.240   P2= 3.40"
24.8 412 Total

Subcatchment 2S-B: Area 1 - West

Runoff

Hydrograph
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=192,013 sf
Runoff Volume=0.207 af
Runoff Depth>0.56"
Flow Length=412'
Tc=24.8 min
CN=62

1.4 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 1.2 cfs @ 12.69 hrs,  Volume= 0.215 af,  Depth> 0.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (sf) CN Description
19,602 85 Gravel roads, HSG B

* 153,878 61 >75% Grass cover, Solar Array Area, HSG B
* 4 98 Solar Array Racking Posts, HSG B
* 800 98 Concrete Equipment Pads, HSG B

174,284 64 Weighted Average
173,480 99.54% Pervious Area

804 0.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total
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Subcatchment 3S: Area 1 - East

Runoff

Hydrograph
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=174,284 sf
Runoff Volume=0.215 af
Runoff Depth>0.65"
Flow Length=831'
Tc=42.6 min
CN=64

1.2 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 0.8 cfs @ 13.17 hrs,  Volume= 0.213 af,  Depth> 0.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (sf) CN Description
10,060 60 Woods, Fair, HSG B

* 161,719 61 >75% Grass cover, Solar Array Area, HSG B
14,898 85 Gravel roads, HSG B

* 7 98 Solar Array Racking Posts, HSG B
* 400 98 Concrete Equipment Pad, HSG B

187,084 63 Weighted Average
186,677 99.78% Pervious Area

407 0.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 100 0.0080 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.3 86 0.0233 1.07 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
13.3 177 0.0010 0.22 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
32.9 66 0.0010 0.03 Sheet Flow, Grass (Flow disrupted by stone check dam)

Grass: Dense   n= 0.240   P2= 3.40"
75.0 664 Total
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Subcatchment 4S: Area 2 - West
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=187,084 sf
Runoff Volume=0.213 af
Runoff Depth>0.59"
Flow Length=664'
Tc=75.0 min
CN=63

0.8 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.1 cfs @ 12.54 hrs,  Volume= 0.018 af,  Depth> 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (sf) CN Description
* 18,250 61 >75% Grass cover, Solar Array Area, HSG B
* 1 98 Solar Array Racking Posts, HSG B

18,251 61 Weighted Average
18,250 99.99% Pervious Area

1 0.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
8.5 42 0.0119 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Grass - Solar Array Area

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
30.4 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=18,251 sf
Runoff Volume=0.018 af
Runoff Depth>0.52"
Flow Length=214'
Tc=30.4 min
CN=61

0.1 cfs
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Summary for Reach 3R: Overflow Swale

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 0.52"    for  2-Year event
Inflow = 1.0 cfs @ 12.46 hrs,  Volume= 0.163 af
Outflow = 1.0 cfs @ 12.47 hrs,  Volume= 0.163 af,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.26 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.57 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 24 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 23.0 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0267 '/'
Inlet Invert= 22.80',  Outlet Invert= 22.00'

‡

Reach 3R: Overflow Swale
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Avg. Flow Depth=0.08'
Max Vel=1.26 fps
n=0.035
L=30.0'
S=0.0267 '/'
Capacity=23.0 cfs

1.0 cfs
1.0 cfs
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Summary for Reach 4R: Overflow Swale

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 0.56"    for  2-Year event
Inflow = 1.4 cfs @ 12.44 hrs,  Volume= 0.206 af
Outflow = 1.4 cfs @ 12.45 hrs,  Volume= 0.206 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.08 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 0.91 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 19 cf @ 12.45 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 43.9 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0973 '/'
Inlet Invert= 25.00',  Outlet Invert= 22.08'

‡

Reach 4R: Overflow Swale
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n=0.035
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S=0.0973 '/'
Capacity=43.9 cfs
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Summary for Pond 2P: BioFiltration Cell

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 0.52"    for  2-Year event
Inflow = 1.0 cfs @ 12.46 hrs,  Volume= 0.165 af
Outflow = 1.0 cfs @ 12.46 hrs,  Volume= 0.163 af,  Atten= 0%,  Lag= 0.3 min
Primary = 1.0 cfs @ 12.46 hrs,  Volume= 0.163 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 22.94' @ 12.46 hrs   Surf.Area= 0.004 ac   Storage= 0.002 af

Plug-Flow detention time= 6.5 min calculated for 0.163 af (99% of inflow)
Center-of-Mass det. time= 2.0 min ( 921.8 - 919.8 )

Volume Invert Avail.Storage Storage Description
#1 22.30' 0.004 af 4.00'W x 20.00'L x 1.00'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 22.80' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.0 cfs @ 12.46 hrs  HW=22.94'  TW=22.88'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 1.0 cfs @ 0.72 fps)

Pond 2P: BioFiltration Cell
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Summary for Pond 5P: BioFiltration Cell

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 0.56"    for  2-Year event
Inflow = 1.4 cfs @ 12.43 hrs,  Volume= 0.207 af
Outflow = 1.4 cfs @ 12.44 hrs,  Volume= 0.206 af,  Atten= 0%,  Lag= 0.8 min
Primary = 1.4 cfs @ 12.44 hrs,  Volume= 0.206 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.16' @ 12.44 hrs   Surf.Area= 0.004 ac   Storage= 0.002 af

Plug-Flow detention time= 5.3 min calculated for 0.206 af (99% of inflow)
Center-of-Mass det. time= 1.6 min ( 916.8 - 915.1 )

Volume Invert Avail.Storage Storage Description
#1 24.50' 0.004 af 4.00'W x 20.00'L x 1.10'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 25.00' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 25.50' 20.0' long  x 5.0' breadth Swale Overtopping   
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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.4 cfs @ 12.44 hrs  HW=25.16'  TW=25.06'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 1.4 cfs @ 0.84 fps)
2=Swale Overtopping  ( Controls 0.0 cfs)
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Pond 5P: BioFiltration Cell
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Summary for Link 3L: To Reservoir - South

Inflow Area = 5.408 ac, 0.33% Impervious,  Inflow Depth > 0.55"    for  2-Year event
Inflow = 1.6 cfs @ 12.43 hrs,  Volume= 0.250 af
Primary = 1.6 cfs @ 12.43 hrs,  Volume= 0.250 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 3L: To Reservoir - South
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.46% Impervious,  Inflow Depth > 0.65"    for  2-Year event
Inflow = 1.2 cfs @ 12.69 hrs,  Volume= 0.215 af
Primary = 1.2 cfs @ 12.69 hrs,  Volume= 0.215 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 4L: Wooded Area to East
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Summary for Link 6L: To Reservoir - North

Inflow Area = 5.074 ac, 0.00% Impervious,  Inflow Depth > 0.48"    for  2-Year event
Inflow = 1.2 cfs @ 12.44 hrs,  Volume= 0.204 af
Primary = 1.2 cfs @ 12.44 hrs,  Volume= 0.204 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 6L: To Reservoir - North
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.22% Impervious,  Inflow Depth > 0.59"    for  2-Year event
Inflow = 0.8 cfs @ 13.17 hrs,  Volume= 0.213 af
Primary = 0.8 cfs @ 13.17 hrs,  Volume= 0.213 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 7L: Off-Site Flow to South
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.01% Impervious,  Inflow Depth > 0.52"    for  2-Year event
Inflow = 0.1 cfs @ 12.54 hrs,  Volume= 0.018 af
Primary = 0.1 cfs @ 12.54 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 8L: Off-Site Flow to East
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 2
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=1.300 ac   0.00% Impervious   Runoff Depth>0.75"Subcatchment 1S-A: Area 1 - North - 
   Flow Length=30'   Slope=0.0770 '/'   Tc=6.0 min   CN=57   Runoff=0.9 cfs  0.082 af

Runoff Area=164,396 sf   0.00% Impervious   Runoff Depth>0.96"Subcatchment 1S-B: Area 1 - North - Solar 
   Flow Length=562'   Tc=24.8 min   CN=61   Runoff=2.2 cfs  0.303 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth>0.97"Subcatchment 2S-A: Area 1 - West - 
   Flow Length=30'   Slope=0.0350 '/'   Tc=6.0 min   CN=61   Runoff=1.0 cfs  0.081 af

Runoff Area=192,013 sf   0.41% Impervious   Runoff Depth>1.02"Subcatchment 2S-B: Area 1 - West
   Flow Length=412'   Tc=24.8 min   CN=62   Runoff=2.8 cfs  0.374 af

Runoff Area=174,284 sf   0.46% Impervious   Runoff Depth>1.13"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=2.3 cfs  0.377 af

Runoff Area=187,084 sf   0.22% Impervious   Runoff Depth>1.06"Subcatchment 4S: Area 2 - West
   Flow Length=664'   Tc=75.0 min   CN=63   Runoff=1.6 cfs  0.379 af

Runoff Area=18,251 sf   0.01% Impervious   Runoff Depth>0.96"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=30.4 min   CN=61   Runoff=0.2 cfs  0.034 af

Avg. Flow Depth=0.13'   Max Vel=1.71 fps   Inflow=2.2 cfs  0.301 afReach 3R: Overflow Swale
n=0.035   L=30.0'   S=0.0267 '/'   Capacity=23.0 cfs   Outflow=2.2 cfs  0.301 af

Avg. Flow Depth=0.10'   Max Vel=2.78 fps   Inflow=2.8 cfs  0.373 afReach 4R: Overflow Swale
n=0.035   L=30.0'   S=0.0973 '/'   Capacity=43.9 cfs   Outflow=2.8 cfs  0.373 af

Peak Elev=23.04'  Storage=0.002 af   Inflow=2.2 cfs  0.303 afPond 2P: BioFiltration Cell
   Outflow=2.2 cfs  0.301 af

Peak Elev=25.26'  Storage=0.002 af   Inflow=2.8 cfs  0.374 afPond 5P: BioFiltration Cell
   Outflow=2.8 cfs  0.373 af

   Inflow=3.3 cfs  0.453 afLink 3L: To Reservoir - South
   Primary=3.3 cfs  0.453 af

   Inflow=2.3 cfs  0.377 afLink 4L: Wooded Area to East
   Primary=2.3 cfs  0.377 af

   Inflow=2.7 cfs  0.382 afLink 6L: To Reservoir - North
   Primary=2.7 cfs  0.382 af

   Inflow=1.6 cfs  0.379 afLink 7L: Off-Site Flow to South
   Primary=1.6 cfs  0.379 af

   Inflow=0.2 cfs  0.034 afLink 8L: Off-Site Flow to East
   Primary=0.2 cfs  0.034 af
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Total Runoff Area = 19.197 ac   Runoff Volume = 1.629 af   Average Runoff Depth = 1.02"
99.76% Pervious = 19.151 ac     0.24% Impervious = 0.046 ac
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Summary for Subcatchment 1S-A: Area 1 - North - DownGradient Swale

Runoff = 0.9 cfs @ 12.11 hrs,  Volume= 0.082 af,  Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.850 55 Woods, Good, HSG B
0.450 61 >75% Grass cover, Good, HSG B
1.300 57 Weighted Average
1.300 100.00% Pervious Area

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

4.6 30 0.0770 0.11 Sheet Flow, Wooded Slope
Woods: Light underbrush   n= 0.400   P2= 3.40"

4.6 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S-A: Area 1 - North - DownGradient Swale
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.300 ac
Runoff Volume=0.082 af
Runoff Depth>0.75"
Flow Length=30'
Slope=0.0770 '/'
Tc=6.0 min
CN=57

0.9 cfs
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Summary for Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff = 2.2 cfs @ 12.40 hrs,  Volume= 0.303 af,  Depth> 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (sf) CN Description
23,392 60 Woods, Fair, HSG B

* 141,004 61 >75% Grass cover, Solar Array Area, HSG B
* 0 98 Solar Array Posts, HSG B

164,396 61 Weighted Average
164,396 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.4 31 0.0323 1.26 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, To swale (Flow disrupted by stone level spreader)

Grass: Dense   n= 0.240   P2= 3.40"
24.8 562 Total
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Subcatchment 1S-B: Area 1 - North - Solar Arrays
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=164,396 sf
Runoff Volume=0.303 af
Runoff Depth>0.96"
Flow Length=562'
Tc=24.8 min
CN=61

2.2 cfs
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Summary for Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff = 1.0 cfs @ 12.10 hrs,  Volume= 0.081 af,  Depth> 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
1.000 61 >75% Grass cover, Good, HSG B
1.000 100.00% Pervious Area

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

4.2 30 0.0350 0.12 Sheet Flow, Grass Slope
Grass: Dense   n= 0.240   P2= 3.40"

4.2 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S-A: Area 1 - West - DownGradient Swale
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.000 ac
Runoff Volume=0.081 af
Runoff Depth>0.97"
Flow Length=30'
Slope=0.0350 '/'
Tc=6.0 min
CN=61

1.0 cfs
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Summary for Subcatchment 2S-B: Area 1 - West

Runoff = 2.8 cfs @ 12.40 hrs,  Volume= 0.374 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (sf) CN Description
* 182,691 61 >75% Grass cover, Solar Array Area, HSG B

8,538 85 Gravel roads, HSG B
* 0 98 Solar Array Racking Posts, HSG B
* 784 98 Concrete Equipment Pad, HSG B

192,013 62 Weighted Average
191,229 99.59% Pervious Area

784 0.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.3 307 0.0099 0.70 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, Swale Slope (flow disrupted by stone level spreade

Grass: Dense   n= 0.240   P2= 3.40"
24.8 412 Total

Subcatchment 2S-B: Area 1 - West

Runoff
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Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=192,013 sf
Runoff Volume=0.374 af
Runoff Depth>1.02"
Flow Length=412'
Tc=24.8 min
CN=62

2.8 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 2.3 cfs @ 12.64 hrs,  Volume= 0.377 af,  Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (sf) CN Description
19,602 85 Gravel roads, HSG B

* 153,878 61 >75% Grass cover, Solar Array Area, HSG B
* 4 98 Solar Array Racking Posts, HSG B
* 800 98 Concrete Equipment Pads, HSG B

174,284 64 Weighted Average
173,480 99.54% Pervious Area

804 0.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total
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Subcatchment 3S: Area 1 - East

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=174,284 sf
Runoff Volume=0.377 af
Runoff Depth>1.13"
Flow Length=831'
Tc=42.6 min
CN=64

2.3 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 1.6 cfs @ 13.09 hrs,  Volume= 0.379 af,  Depth> 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (sf) CN Description
10,060 60 Woods, Fair, HSG B

* 161,719 61 >75% Grass cover, Solar Array Area, HSG B
14,898 85 Gravel roads, HSG B

* 7 98 Solar Array Racking Posts, HSG B
* 400 98 Concrete Equipment Pad, HSG B

187,084 63 Weighted Average
186,677 99.78% Pervious Area

407 0.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 100 0.0080 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.3 86 0.0233 1.07 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
13.3 177 0.0010 0.22 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
32.9 66 0.0010 0.03 Sheet Flow, Grass (Flow disrupted by stone check dam)

Grass: Dense   n= 0.240   P2= 3.40"
75.0 664 Total
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Subcatchment 4S: Area 2 - West

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=187,084 sf
Runoff Volume=0.379 af
Runoff Depth>1.06"
Flow Length=664'
Tc=75.0 min
CN=63

1.6 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.2 cfs @ 12.50 hrs,  Volume= 0.034 af,  Depth> 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (sf) CN Description
* 18,250 61 >75% Grass cover, Solar Array Area, HSG B
* 1 98 Solar Array Racking Posts, HSG B

18,251 61 Weighted Average
18,250 99.99% Pervious Area

1 0.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
8.5 42 0.0119 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Grass - Solar Array Area

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
30.4 214 Total

Subcatchment 5S: Area 2 - East

Runoff
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Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=18,251 sf
Runoff Volume=0.034 af
Runoff Depth>0.96"
Flow Length=214'
Tc=30.4 min
CN=61

0.2 cfs
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Summary for Reach 3R: Overflow Swale

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 0.96"    for  5-Year event
Inflow = 2.2 cfs @ 12.41 hrs,  Volume= 0.301 af
Outflow = 2.2 cfs @ 12.41 hrs,  Volume= 0.301 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.71 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.70 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 40 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 23.0 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0267 '/'
Inlet Invert= 22.80',  Outlet Invert= 22.00'

‡

Reach 3R: Overflow Swale
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Inflow Area=3.774 ac
Avg. Flow Depth=0.13'
Max Vel=1.71 fps
n=0.035
L=30.0'
S=0.0267 '/'
Capacity=23.0 cfs

2.2 cfs
2.2 cfs
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Summary for Reach 4R: Overflow Swale

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 1.01"    for  5-Year event
Inflow = 2.8 cfs @ 12.40 hrs,  Volume= 0.373 af
Outflow = 2.8 cfs @ 12.41 hrs,  Volume= 0.373 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.78 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.12 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 31 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 43.9 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0973 '/'
Inlet Invert= 25.00',  Outlet Invert= 22.08'

‡

Reach 4R: Overflow Swale
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Inflow Area=4.408 ac
Avg. Flow Depth=0.10'
Max Vel=2.78 fps
n=0.035
L=30.0'
S=0.0973 '/'
Capacity=43.9 cfs

2.8 cfs
2.8 cfs
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Summary for Pond 2P: BioFiltration Cell

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 0.96"    for  5-Year event
Inflow = 2.2 cfs @ 12.40 hrs,  Volume= 0.303 af
Outflow = 2.2 cfs @ 12.41 hrs,  Volume= 0.301 af,  Atten= 0%,  Lag= 0.4 min
Primary = 2.2 cfs @ 12.41 hrs,  Volume= 0.301 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.04' @ 12.41 hrs   Surf.Area= 0.005 ac   Storage= 0.002 af

Plug-Flow detention time= 3.8 min calculated for 0.301 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 898.3 - 897.1 )

Volume Invert Avail.Storage Storage Description
#1 22.30' 0.004 af 4.00'W x 20.00'L x 1.00'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 22.80' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.2 cfs @ 12.41 hrs  HW=23.04'  TW=22.93'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 2.2 cfs @ 0.95 fps)

Pond 2P: BioFiltration Cell
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Inflow Area=3.774 ac
Peak Elev=23.04'
Storage=0.002 af
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Summary for Pond 5P: BioFiltration Cell

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 1.02"    for  5-Year event
Inflow = 2.8 cfs @ 12.40 hrs,  Volume= 0.374 af
Outflow = 2.8 cfs @ 12.40 hrs,  Volume= 0.373 af,  Atten= 0%,  Lag= 0.2 min
Primary = 2.8 cfs @ 12.40 hrs,  Volume= 0.373 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.26' @ 12.40 hrs   Surf.Area= 0.005 ac   Storage= 0.002 af

Plug-Flow detention time= 3.1 min calculated for 0.373 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 894.7 - 893.7 )

Volume Invert Avail.Storage Storage Description
#1 24.50' 0.004 af 4.00'W x 20.00'L x 1.10'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 25.00' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 25.50' 20.0' long  x 5.0' breadth Swale Overtopping   
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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.8 cfs @ 12.40 hrs  HW=25.26'  TW=25.10'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 2.8 cfs @ 1.09 fps)
2=Swale Overtopping  ( Controls 0.0 cfs)
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Pond 5P: BioFiltration Cell
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Inflow Area=4.408 ac
Peak Elev=25.26'
Storage=0.002 af

2.8 cfs
2.8 cfs



Type III 24-hr  5-Year Rainfall=4.30"Groton Reservoir Proposed - WQS
  Printed  12/3/2015Prepared by Boundaries LLC - DCM

Page 44HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Link 3L: To Reservoir - South

Inflow Area = 5.408 ac, 0.33% Impervious,  Inflow Depth > 1.01"    for  5-Year event
Inflow = 3.3 cfs @ 12.38 hrs,  Volume= 0.453 af
Primary = 3.3 cfs @ 12.38 hrs,  Volume= 0.453 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 3L: To Reservoir - South
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.46% Impervious,  Inflow Depth > 1.13"    for  5-Year event
Inflow = 2.3 cfs @ 12.64 hrs,  Volume= 0.377 af
Primary = 2.3 cfs @ 12.64 hrs,  Volume= 0.377 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 4L: Wooded Area to East
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Inflow Area=4.001 ac
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Summary for Link 6L: To Reservoir - North

Inflow Area = 5.074 ac, 0.00% Impervious,  Inflow Depth > 0.90"    for  5-Year event
Inflow = 2.7 cfs @ 12.38 hrs,  Volume= 0.382 af
Primary = 2.7 cfs @ 12.38 hrs,  Volume= 0.382 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 6L: To Reservoir - North
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.22% Impervious,  Inflow Depth > 1.06"    for  5-Year event
Inflow = 1.6 cfs @ 13.09 hrs,  Volume= 0.379 af
Primary = 1.6 cfs @ 13.09 hrs,  Volume= 0.379 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 7L: Off-Site Flow to South
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.01% Impervious,  Inflow Depth > 0.96"    for  5-Year event
Inflow = 0.2 cfs @ 12.50 hrs,  Volume= 0.034 af
Primary = 0.2 cfs @ 12.50 hrs,  Volume= 0.034 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 8L: Off-Site Flow to East
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 2
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=1.300 ac   0.00% Impervious   Runoff Depth>1.10"Subcatchment 1S-A: Area 1 - North - 
   Flow Length=30'   Slope=0.0770 '/'   Tc=6.0 min   CN=57   Runoff=1.4 cfs  0.119 af

Runoff Area=164,396 sf   0.00% Impervious   Runoff Depth>1.36"Subcatchment 1S-B: Area 1 - North - Solar 
   Flow Length=562'   Tc=24.8 min   CN=61   Runoff=3.4 cfs  0.427 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth>1.37"Subcatchment 2S-A: Area 1 - West - 
   Flow Length=30'   Slope=0.0350 '/'   Tc=6.0 min   CN=61   Runoff=1.5 cfs  0.114 af

Runoff Area=192,013 sf   0.41% Impervious   Runoff Depth>1.43"Subcatchment 2S-B: Area 1 - West
   Flow Length=412'   Tc=24.8 min   CN=62   Runoff=4.2 cfs  0.525 af

Runoff Area=174,284 sf   0.46% Impervious   Runoff Depth>1.56"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=3.3 cfs  0.521 af

Runoff Area=187,084 sf   0.22% Impervious   Runoff Depth>1.48"Subcatchment 4S: Area 2 - West
   Flow Length=664'   Tc=75.0 min   CN=63   Runoff=2.4 cfs  0.528 af

Runoff Area=18,251 sf   0.01% Impervious   Runoff Depth>1.36"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=30.4 min   CN=61   Runoff=0.3 cfs  0.047 af

Avg. Flow Depth=0.16'   Max Vel=1.99 fps   Inflow=3.4 cfs  0.426 afReach 3R: Overflow Swale
n=0.035   L=30.0'   S=0.0267 '/'   Capacity=23.0 cfs   Outflow=3.4 cfs  0.426 af

Avg. Flow Depth=0.13'   Max Vel=3.23 fps   Inflow=4.2 cfs  0.523 afReach 4R: Overflow Swale
n=0.035   L=30.0'   S=0.0973 '/'   Capacity=43.9 cfs   Outflow=4.2 cfs  0.523 af

Peak Elev=23.10'  Storage=0.003 af   Inflow=3.4 cfs  0.427 afPond 2P: BioFiltration Cell
   Outflow=3.4 cfs  0.426 af

Peak Elev=25.33'  Storage=0.003 af   Inflow=4.2 cfs  0.525 afPond 5P: BioFiltration Cell
   Outflow=4.2 cfs  0.523 af

   Inflow=4.8 cfs  0.637 afLink 3L: To Reservoir - South
   Primary=4.8 cfs  0.637 af

   Inflow=3.3 cfs  0.521 afLink 4L: Wooded Area to East
   Primary=3.3 cfs  0.521 af

   Inflow=4.1 cfs  0.545 afLink 6L: To Reservoir - North
   Primary=4.1 cfs  0.545 af

   Inflow=2.4 cfs  0.528 afLink 7L: Off-Site Flow to South
   Primary=2.4 cfs  0.528 af

   Inflow=0.3 cfs  0.047 afLink 8L: Off-Site Flow to East
   Primary=0.3 cfs  0.047 af
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Total Runoff Area = 19.197 ac   Runoff Volume = 2.281 af   Average Runoff Depth = 1.43"
99.76% Pervious = 19.151 ac     0.24% Impervious = 0.046 ac
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Summary for Subcatchment 1S-A: Area 1 - North - DownGradient Swale

Runoff = 1.4 cfs @ 12.10 hrs,  Volume= 0.119 af,  Depth> 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.850 55 Woods, Good, HSG B
0.450 61 >75% Grass cover, Good, HSG B
1.300 57 Weighted Average
1.300 100.00% Pervious Area

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

4.6 30 0.0770 0.11 Sheet Flow, Wooded Slope
Woods: Light underbrush   n= 0.400   P2= 3.40"

4.6 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S-A: Area 1 - North - DownGradient Swale

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.300 ac
Runoff Volume=0.119 af
Runoff Depth>1.10"
Flow Length=30'
Slope=0.0770 '/'
Tc=6.0 min
CN=57

1.4 cfs
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Summary for Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff = 3.4 cfs @ 12.38 hrs,  Volume= 0.427 af,  Depth> 1.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (sf) CN Description
23,392 60 Woods, Fair, HSG B

* 141,004 61 >75% Grass cover, Solar Array Area, HSG B
* 0 98 Solar Array Posts, HSG B

164,396 61 Weighted Average
164,396 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.4 31 0.0323 1.26 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, To swale (Flow disrupted by stone level spreader)

Grass: Dense   n= 0.240   P2= 3.40"
24.8 562 Total



Type III 24-hr  10-Year Rainfall=5.00"Groton Reservoir Proposed - WQS
  Printed  12/3/2015Prepared by Boundaries LLC - DCM

Page 53HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=164,396 sf
Runoff Volume=0.427 af
Runoff Depth>1.36"
Flow Length=562'
Tc=24.8 min
CN=61

3.4 cfs
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Summary for Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff = 1.5 cfs @ 12.10 hrs,  Volume= 0.114 af,  Depth> 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
1.000 61 >75% Grass cover, Good, HSG B
1.000 100.00% Pervious Area

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

4.2 30 0.0350 0.12 Sheet Flow, Grass Slope
Grass: Dense   n= 0.240   P2= 3.40"

4.2 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.000 ac
Runoff Volume=0.114 af
Runoff Depth>1.37"
Flow Length=30'
Slope=0.0350 '/'
Tc=6.0 min
CN=61

1.5 cfs
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Summary for Subcatchment 2S-B: Area 1 - West

Runoff = 4.2 cfs @ 12.38 hrs,  Volume= 0.525 af,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (sf) CN Description
* 182,691 61 >75% Grass cover, Solar Array Area, HSG B

8,538 85 Gravel roads, HSG B
* 0 98 Solar Array Racking Posts, HSG B
* 784 98 Concrete Equipment Pad, HSG B

192,013 62 Weighted Average
191,229 99.59% Pervious Area

784 0.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.3 307 0.0099 0.70 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, Swale Slope (flow disrupted by stone level spreade

Grass: Dense   n= 0.240   P2= 3.40"
24.8 412 Total

Subcatchment 2S-B: Area 1 - West

Runoff
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Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=192,013 sf
Runoff Volume=0.525 af
Runoff Depth>1.43"
Flow Length=412'
Tc=24.8 min
CN=62

4.2 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 3.3 cfs @ 12.64 hrs,  Volume= 0.521 af,  Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (sf) CN Description
19,602 85 Gravel roads, HSG B

* 153,878 61 >75% Grass cover, Solar Array Area, HSG B
* 4 98 Solar Array Racking Posts, HSG B
* 800 98 Concrete Equipment Pads, HSG B

174,284 64 Weighted Average
173,480 99.54% Pervious Area

804 0.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total
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Subcatchment 3S: Area 1 - East

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=174,284 sf
Runoff Volume=0.521 af
Runoff Depth>1.56"
Flow Length=831'
Tc=42.6 min
CN=64

3.3 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 2.4 cfs @ 13.08 hrs,  Volume= 0.528 af,  Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (sf) CN Description
10,060 60 Woods, Fair, HSG B

* 161,719 61 >75% Grass cover, Solar Array Area, HSG B
14,898 85 Gravel roads, HSG B

* 7 98 Solar Array Racking Posts, HSG B
* 400 98 Concrete Equipment Pad, HSG B

187,084 63 Weighted Average
186,677 99.78% Pervious Area

407 0.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 100 0.0080 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.3 86 0.0233 1.07 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
13.3 177 0.0010 0.22 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
32.9 66 0.0010 0.03 Sheet Flow, Grass (Flow disrupted by stone check dam)

Grass: Dense   n= 0.240   P2= 3.40"
75.0 664 Total
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Subcatchment 4S: Area 2 - West

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=187,084 sf
Runoff Volume=0.528 af
Runoff Depth>1.48"
Flow Length=664'
Tc=75.0 min
CN=63

2.4 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.3 cfs @ 12.47 hrs,  Volume= 0.047 af,  Depth> 1.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (sf) CN Description
* 18,250 61 >75% Grass cover, Solar Array Area, HSG B
* 1 98 Solar Array Racking Posts, HSG B

18,251 61 Weighted Average
18,250 99.99% Pervious Area

1 0.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
8.5 42 0.0119 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Grass - Solar Array Area

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
30.4 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=18,251 sf
Runoff Volume=0.047 af
Runoff Depth>1.36"
Flow Length=214'
Tc=30.4 min
CN=61

0.3 cfs
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Summary for Reach 3R: Overflow Swale

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 1.35"    for  10-Year event
Inflow = 3.4 cfs @ 12.38 hrs,  Volume= 0.426 af
Outflow = 3.4 cfs @ 12.39 hrs,  Volume= 0.426 af,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.99 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.78 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 51 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 23.0 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0267 '/'
Inlet Invert= 22.80',  Outlet Invert= 22.00'

‡

Reach 3R: Overflow Swale
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Inflow Area=3.774 ac
Avg. Flow Depth=0.16'
Max Vel=1.99 fps
n=0.035
L=30.0'
S=0.0267 '/'
Capacity=23.0 cfs

3.4 cfs
3.4 cfs
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Summary for Reach 4R: Overflow Swale

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 1.42"    for  10-Year event
Inflow = 4.2 cfs @ 12.38 hrs,  Volume= 0.523 af
Outflow = 4.2 cfs @ 12.38 hrs,  Volume= 0.523 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 3.23 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.25 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 39 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 43.9 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0973 '/'
Inlet Invert= 25.00',  Outlet Invert= 22.08'

‡

Reach 4R: Overflow Swale
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Inflow Area=4.408 ac
Avg. Flow Depth=0.13'
Max Vel=3.23 fps
n=0.035
L=30.0'
S=0.0973 '/'
Capacity=43.9 cfs

4.2 cfs
4.2 cfs
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Summary for Pond 2P: BioFiltration Cell

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 1.36"    for  10-Year event
Inflow = 3.4 cfs @ 12.38 hrs,  Volume= 0.427 af
Outflow = 3.4 cfs @ 12.38 hrs,  Volume= 0.426 af,  Atten= 0%,  Lag= 0.2 min
Primary = 3.4 cfs @ 12.38 hrs,  Volume= 0.426 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.10' @ 12.38 hrs   Surf.Area= 0.005 ac   Storage= 0.003 af

Plug-Flow detention time= 2.8 min calculated for 0.426 af (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 886.6 - 885.6 )

Volume Invert Avail.Storage Storage Description
#1 22.30' 0.004 af 4.00'W x 20.00'L x 1.00'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 22.80' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=3.4 cfs @ 12.38 hrs  HW=23.10'  TW=22.96'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 3.4 cfs @ 1.11 fps)

Pond 2P: BioFiltration Cell
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Inflow Area=3.774 ac
Peak Elev=23.10'
Storage=0.003 af

3.4 cfs
3.4 cfs
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Summary for Pond 5P: BioFiltration Cell

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 1.43"    for  10-Year event
Inflow = 4.2 cfs @ 12.38 hrs,  Volume= 0.525 af
Outflow = 4.2 cfs @ 12.38 hrs,  Volume= 0.523 af,  Atten= 0%,  Lag= 0.2 min
Primary = 4.2 cfs @ 12.38 hrs,  Volume= 0.523 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.33' @ 12.38 hrs   Surf.Area= 0.005 ac   Storage= 0.003 af

Plug-Flow detention time= 2.4 min calculated for 0.523 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 883.5 - 882.7 )

Volume Invert Avail.Storage Storage Description
#1 24.50' 0.004 af 4.00'W x 20.00'L x 1.10'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 25.00' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 25.50' 20.0' long  x 5.0' breadth Swale Overtopping   
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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=4.2 cfs @ 12.38 hrs  HW=25.33'  TW=25.13'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 4.2 cfs @ 1.27 fps)
2=Swale Overtopping  ( Controls 0.0 cfs)
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Pond 5P: BioFiltration Cell

Inflow
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Inflow Area=4.408 ac
Peak Elev=25.33'
Storage=0.003 af

4.2 cfs
4.2 cfs
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Summary for Link 3L: To Reservoir - South

Inflow Area = 5.408 ac, 0.33% Impervious,  Inflow Depth > 1.41"    for  10-Year event
Inflow = 4.8 cfs @ 12.37 hrs,  Volume= 0.637 af
Primary = 4.8 cfs @ 12.37 hrs,  Volume= 0.637 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 3L: To Reservoir - South
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Inflow Area=5.408 ac
4.8 cfs

4.8 cfs
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.46% Impervious,  Inflow Depth > 1.56"    for  10-Year event
Inflow = 3.3 cfs @ 12.64 hrs,  Volume= 0.521 af
Primary = 3.3 cfs @ 12.64 hrs,  Volume= 0.521 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 4L: Wooded Area to East
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Inflow Area=4.001 ac
3.3 cfs

3.3 cfs
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Summary for Link 6L: To Reservoir - North

Inflow Area = 5.074 ac, 0.00% Impervious,  Inflow Depth > 1.29"    for  10-Year event
Inflow = 4.1 cfs @ 12.37 hrs,  Volume= 0.545 af
Primary = 4.1 cfs @ 12.37 hrs,  Volume= 0.545 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 6L: To Reservoir - North
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Inflow Area=5.074 ac
4.1 cfs

4.1 cfs
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.22% Impervious,  Inflow Depth > 1.48"    for  10-Year event
Inflow = 2.4 cfs @ 13.08 hrs,  Volume= 0.528 af
Primary = 2.4 cfs @ 13.08 hrs,  Volume= 0.528 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 7L: Off-Site Flow to South
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Inflow Area=4.295 ac
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.01% Impervious,  Inflow Depth > 1.36"    for  10-Year event
Inflow = 0.3 cfs @ 12.47 hrs,  Volume= 0.047 af
Primary = 0.3 cfs @ 12.47 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 8L: Off-Site Flow to East
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Inflow Area=0.419 ac
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 2
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=1.300 ac   0.00% Impervious   Runoff Depth>1.49"Subcatchment 1S-A: Area 1 - North - 
   Flow Length=30'   Slope=0.0770 '/'   Tc=6.0 min   CN=57   Runoff=2.1 cfs  0.162 af

Runoff Area=164,396 sf   0.00% Impervious   Runoff Depth>1.80"Subcatchment 1S-B: Area 1 - North - Solar 
   Flow Length=562'   Tc=24.8 min   CN=61   Runoff=4.6 cfs  0.565 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth>1.80"Subcatchment 2S-A: Area 1 - West - 
   Flow Length=30'   Slope=0.0350 '/'   Tc=6.0 min   CN=61   Runoff=2.0 cfs  0.150 af

Runoff Area=192,013 sf   0.41% Impervious   Runoff Depth>1.88"Subcatchment 2S-B: Area 1 - West
   Flow Length=412'   Tc=24.8 min   CN=62   Runoff=5.7 cfs  0.689 af

Runoff Area=174,284 sf   0.46% Impervious   Runoff Depth>2.03"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=4.4 cfs  0.676 af

Runoff Area=187,084 sf   0.22% Impervious   Runoff Depth>1.93"Subcatchment 4S: Area 2 - West
   Flow Length=664'   Tc=75.0 min   CN=63   Runoff=3.2 cfs  0.690 af

Runoff Area=18,251 sf   0.01% Impervious   Runoff Depth>1.79"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=30.4 min   CN=61   Runoff=0.5 cfs  0.063 af

Avg. Flow Depth=0.19'   Max Vel=2.24 fps   Inflow=4.6 cfs  0.563 afReach 3R: Overflow Swale
n=0.035   L=30.0'   S=0.0267 '/'   Capacity=23.0 cfs   Outflow=4.6 cfs  0.563 af

Avg. Flow Depth=0.15'   Max Vel=3.63 fps   Inflow=5.7 cfs  0.687 afReach 4R: Overflow Swale
n=0.035   L=30.0'   S=0.0973 '/'   Capacity=43.9 cfs   Outflow=5.7 cfs  0.687 af

Peak Elev=23.17'  Storage=0.003 af   Inflow=4.6 cfs  0.565 afPond 2P: BioFiltration Cell
   Outflow=4.6 cfs  0.563 af

Peak Elev=25.40'  Storage=0.003 af   Inflow=5.7 cfs  0.689 afPond 5P: BioFiltration Cell
   Outflow=5.7 cfs  0.687 af

   Inflow=6.5 cfs  0.838 afLink 3L: To Reservoir - South
   Primary=6.5 cfs  0.838 af

   Inflow=4.4 cfs  0.676 afLink 4L: Wooded Area to East
   Primary=4.4 cfs  0.676 af

   Inflow=5.6 cfs  0.725 afLink 6L: To Reservoir - North
   Primary=5.6 cfs  0.725 af

   Inflow=3.2 cfs  0.690 afLink 7L: Off-Site Flow to South
   Primary=3.2 cfs  0.690 af

   Inflow=0.5 cfs  0.063 afLink 8L: Off-Site Flow to East
   Primary=0.5 cfs  0.063 af
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Total Runoff Area = 19.197 ac   Runoff Volume = 2.995 af   Average Runoff Depth = 1.87"
99.76% Pervious = 19.151 ac     0.24% Impervious = 0.046 ac
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Summary for Subcatchment 1S-A: Area 1 - North - DownGradient Swale

Runoff = 2.1 cfs @ 12.10 hrs,  Volume= 0.162 af,  Depth> 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.850 55 Woods, Good, HSG B
0.450 61 >75% Grass cover, Good, HSG B
1.300 57 Weighted Average
1.300 100.00% Pervious Area

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

4.6 30 0.0770 0.11 Sheet Flow, Wooded Slope
Woods: Light underbrush   n= 0.400   P2= 3.40"

4.6 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S-A: Area 1 - North - DownGradient Swale
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.300 ac
Runoff Volume=0.162 af
Runoff Depth>1.49"
Flow Length=30'
Slope=0.0770 '/'
Tc=6.0 min
CN=57

2.1 cfs
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Summary for Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff = 4.6 cfs @ 12.37 hrs,  Volume= 0.565 af,  Depth> 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (sf) CN Description
23,392 60 Woods, Fair, HSG B

* 141,004 61 >75% Grass cover, Solar Array Area, HSG B
* 0 98 Solar Array Posts, HSG B

164,396 61 Weighted Average
164,396 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.4 31 0.0323 1.26 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, To swale (Flow disrupted by stone level spreader)

Grass: Dense   n= 0.240   P2= 3.40"
24.8 562 Total
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Subcatchment 1S-B: Area 1 - North - Solar Arrays
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=164,396 sf
Runoff Volume=0.565 af
Runoff Depth>1.80"
Flow Length=562'
Tc=24.8 min
CN=61

4.6 cfs
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Summary for Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff = 2.0 cfs @ 12.10 hrs,  Volume= 0.150 af,  Depth> 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
1.000 61 >75% Grass cover, Good, HSG B
1.000 100.00% Pervious Area

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

4.2 30 0.0350 0.12 Sheet Flow, Grass Slope
Grass: Dense   n= 0.240   P2= 3.40"

4.2 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.000 ac
Runoff Volume=0.150 af
Runoff Depth>1.80"
Flow Length=30'
Slope=0.0350 '/'
Tc=6.0 min
CN=61

2.0 cfs
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Summary for Subcatchment 2S-B: Area 1 - West

Runoff = 5.7 cfs @ 12.37 hrs,  Volume= 0.689 af,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (sf) CN Description
* 182,691 61 >75% Grass cover, Solar Array Area, HSG B

8,538 85 Gravel roads, HSG B
* 0 98 Solar Array Racking Posts, HSG B
* 784 98 Concrete Equipment Pad, HSG B

192,013 62 Weighted Average
191,229 99.59% Pervious Area

784 0.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.3 307 0.0099 0.70 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, Swale Slope (flow disrupted by stone level spreade

Grass: Dense   n= 0.240   P2= 3.40"
24.8 412 Total

Subcatchment 2S-B: Area 1 - West
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=192,013 sf
Runoff Volume=0.689 af
Runoff Depth>1.88"
Flow Length=412'
Tc=24.8 min
CN=62

5.7 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 4.4 cfs @ 12.64 hrs,  Volume= 0.676 af,  Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (sf) CN Description
19,602 85 Gravel roads, HSG B

* 153,878 61 >75% Grass cover, Solar Array Area, HSG B
* 4 98 Solar Array Racking Posts, HSG B
* 800 98 Concrete Equipment Pads, HSG B

174,284 64 Weighted Average
173,480 99.54% Pervious Area

804 0.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total
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Subcatchment 3S: Area 1 - East
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=174,284 sf
Runoff Volume=0.676 af
Runoff Depth>2.03"
Flow Length=831'
Tc=42.6 min
CN=64

4.4 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 3.2 cfs @ 13.08 hrs,  Volume= 0.690 af,  Depth> 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (sf) CN Description
10,060 60 Woods, Fair, HSG B

* 161,719 61 >75% Grass cover, Solar Array Area, HSG B
14,898 85 Gravel roads, HSG B

* 7 98 Solar Array Racking Posts, HSG B
* 400 98 Concrete Equipment Pad, HSG B

187,084 63 Weighted Average
186,677 99.78% Pervious Area

407 0.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 100 0.0080 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.3 86 0.0233 1.07 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
13.3 177 0.0010 0.22 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
32.9 66 0.0010 0.03 Sheet Flow, Grass (Flow disrupted by stone check dam)

Grass: Dense   n= 0.240   P2= 3.40"
75.0 664 Total
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Subcatchment 4S: Area 2 - West
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=187,084 sf
Runoff Volume=0.690 af
Runoff Depth>1.93"
Flow Length=664'
Tc=75.0 min
CN=63

3.2 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.5 cfs @ 12.46 hrs,  Volume= 0.063 af,  Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (sf) CN Description
* 18,250 61 >75% Grass cover, Solar Array Area, HSG B
* 1 98 Solar Array Racking Posts, HSG B

18,251 61 Weighted Average
18,250 99.99% Pervious Area

1 0.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
8.5 42 0.0119 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Grass - Solar Array Area

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
30.4 214 Total

Subcatchment 5S: Area 2 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.52
0.5

0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=18,251 sf
Runoff Volume=0.063 af
Runoff Depth>1.79"
Flow Length=214'
Tc=30.4 min
CN=61

0.5 cfs
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Summary for Reach 3R: Overflow Swale

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 1.79"    for  25-Year event
Inflow = 4.6 cfs @ 12.38 hrs,  Volume= 0.563 af
Outflow = 4.6 cfs @ 12.38 hrs,  Volume= 0.563 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.24 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 62 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 23.0 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0267 '/'
Inlet Invert= 22.80',  Outlet Invert= 22.00'

‡

Reach 3R: Overflow Swale
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Inflow Area=3.774 ac
Avg. Flow Depth=0.19'
Max Vel=2.24 fps
n=0.035
L=30.0'
S=0.0267 '/'
Capacity=23.0 cfs

4.6 cfs
4.6 cfs
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Summary for Reach 4R: Overflow Swale

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 1.87"    for  25-Year event
Inflow = 5.7 cfs @ 12.38 hrs,  Volume= 0.687 af
Outflow = 5.7 cfs @ 12.38 hrs,  Volume= 0.687 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 3.63 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.36 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 47 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 43.9 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0973 '/'
Inlet Invert= 25.00',  Outlet Invert= 22.08'

‡

Reach 4R: Overflow Swale
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Inflow Area=4.408 ac
Avg. Flow Depth=0.15'
Max Vel=3.63 fps
n=0.035
L=30.0'
S=0.0973 '/'
Capacity=43.9 cfs

5.7 cfs
5.7 cfs
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Summary for Pond 2P: BioFiltration Cell

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 1.80"    for  25-Year event
Inflow = 4.6 cfs @ 12.37 hrs,  Volume= 0.565 af
Outflow = 4.6 cfs @ 12.38 hrs,  Volume= 0.563 af,  Atten= 0%,  Lag= 0.3 min
Primary = 4.6 cfs @ 12.38 hrs,  Volume= 0.563 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.17' @ 12.38 hrs   Surf.Area= 0.005 ac   Storage= 0.003 af

Plug-Flow detention time= 2.3 min calculated for 0.563 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 877.7 - 876.9 )

Volume Invert Avail.Storage Storage Description
#1 22.30' 0.004 af 4.00'W x 20.00'L x 1.00'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 22.80' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=4.6 cfs @ 12.38 hrs  HW=23.17'  TW=22.99'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 4.6 cfs @ 1.25 fps)

Pond 2P: BioFiltration Cell
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Inflow Area=3.774 ac
Peak Elev=23.17'
Storage=0.003 af
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Summary for Pond 5P: BioFiltration Cell

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 1.88"    for  25-Year event
Inflow = 5.7 cfs @ 12.37 hrs,  Volume= 0.689 af
Outflow = 5.7 cfs @ 12.38 hrs,  Volume= 0.687 af,  Atten= 0%,  Lag= 0.2 min
Primary = 5.7 cfs @ 12.38 hrs,  Volume= 0.687 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.40' @ 12.38 hrs   Surf.Area= 0.005 ac   Storage= 0.003 af

Plug-Flow detention time= 1.9 min calculated for 0.687 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 875.0 - 874.3 )

Volume Invert Avail.Storage Storage Description
#1 24.50' 0.004 af 4.00'W x 20.00'L x 1.10'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 25.00' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 25.50' 20.0' long  x 5.0' breadth Swale Overtopping   
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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=5.7 cfs @ 12.38 hrs  HW=25.40'  TW=25.15'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 5.7 cfs @ 1.43 fps)
2=Swale Overtopping  ( Controls 0.0 cfs)
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Pond 5P: BioFiltration Cell
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Inflow Area=4.408 ac
Peak Elev=25.40'
Storage=0.003 af
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Summary for Link 3L: To Reservoir - South

Inflow Area = 5.408 ac, 0.33% Impervious,  Inflow Depth > 1.86"    for  25-Year event
Inflow = 6.5 cfs @ 12.36 hrs,  Volume= 0.838 af
Primary = 6.5 cfs @ 12.36 hrs,  Volume= 0.838 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 3L: To Reservoir - South
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.46% Impervious,  Inflow Depth > 2.03"    for  25-Year event
Inflow = 4.4 cfs @ 12.64 hrs,  Volume= 0.676 af
Primary = 4.4 cfs @ 12.64 hrs,  Volume= 0.676 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 4L: Wooded Area to East
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Summary for Link 6L: To Reservoir - North

Inflow Area = 5.074 ac, 0.00% Impervious,  Inflow Depth > 1.71"    for  25-Year event
Inflow = 5.6 cfs @ 12.36 hrs,  Volume= 0.725 af
Primary = 5.6 cfs @ 12.36 hrs,  Volume= 0.725 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 6L: To Reservoir - North
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.22% Impervious,  Inflow Depth > 1.93"    for  25-Year event
Inflow = 3.2 cfs @ 13.08 hrs,  Volume= 0.690 af
Primary = 3.2 cfs @ 13.08 hrs,  Volume= 0.690 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 7L: Off-Site Flow to South
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.01% Impervious,  Inflow Depth > 1.79"    for  25-Year event
Inflow = 0.5 cfs @ 12.46 hrs,  Volume= 0.063 af
Primary = 0.5 cfs @ 12.46 hrs,  Volume= 0.063 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 8L: Off-Site Flow to East
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 2
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=1.300 ac   0.00% Impervious   Runoff Depth>1.86"Subcatchment 1S-A: Area 1 - North - 
   Flow Length=30'   Slope=0.0770 '/'   Tc=6.0 min   CN=57   Runoff=2.6 cfs  0.201 af

Runoff Area=164,396 sf   0.00% Impervious   Runoff Depth>2.19"Subcatchment 1S-B: Area 1 - North - Solar 
   Flow Length=562'   Tc=24.8 min   CN=61   Runoff=5.8 cfs  0.690 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth>2.21"Subcatchment 2S-A: Area 1 - West - 
   Flow Length=30'   Slope=0.0350 '/'   Tc=6.0 min   CN=61   Runoff=2.5 cfs  0.184 af

Runoff Area=192,013 sf   0.41% Impervious   Runoff Depth>2.28"Subcatchment 2S-B: Area 1 - West
   Flow Length=412'   Tc=24.8 min   CN=62   Runoff=7.0 cfs  0.839 af

Runoff Area=174,284 sf   0.46% Impervious   Runoff Depth>2.45"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=5.4 cfs  0.818 af

Runoff Area=187,084 sf   0.22% Impervious   Runoff Depth>2.34"Subcatchment 4S: Area 2 - West
   Flow Length=664'   Tc=75.0 min   CN=63   Runoff=4.0 cfs  0.838 af

Runoff Area=18,251 sf   0.01% Impervious   Runoff Depth>2.19"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=30.4 min   CN=61   Runoff=0.6 cfs  0.077 af

Avg. Flow Depth=0.22'   Max Vel=2.43 fps   Inflow=5.8 cfs  0.689 afReach 3R: Overflow Swale
n=0.035   L=30.0'   S=0.0267 '/'   Capacity=23.0 cfs   Outflow=5.8 cfs  0.688 af

Avg. Flow Depth=0.17'   Max Vel=3.93 fps   Inflow=7.0 cfs  0.837 afReach 4R: Overflow Swale
n=0.035   L=30.0'   S=0.0973 '/'   Capacity=43.9 cfs   Outflow=7.0 cfs  0.837 af

Peak Elev=23.22'  Storage=0.003 af   Inflow=5.8 cfs  0.690 afPond 2P: BioFiltration Cell
   Outflow=5.8 cfs  0.689 af

Peak Elev=25.45'  Storage=0.003 af   Inflow=7.0 cfs  0.839 afPond 5P: BioFiltration Cell
   Outflow=7.0 cfs  0.837 af

   Inflow=8.1 cfs  1.021 afLink 3L: To Reservoir - South
   Primary=8.1 cfs  1.021 af

   Inflow=5.4 cfs  0.818 afLink 4L: Wooded Area to East
   Primary=5.4 cfs  0.818 af

   Inflow=6.9 cfs  0.890 afLink 6L: To Reservoir - North
   Primary=6.9 cfs  0.890 af

   Inflow=4.0 cfs  0.838 afLink 7L: Off-Site Flow to South
   Primary=4.0 cfs  0.838 af

   Inflow=0.6 cfs  0.077 afLink 8L: Off-Site Flow to East
   Primary=0.6 cfs  0.077 af
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Total Runoff Area = 19.197 ac   Runoff Volume = 3.646 af   Average Runoff Depth = 2.28"
99.76% Pervious = 19.151 ac     0.24% Impervious = 0.046 ac
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Summary for Subcatchment 1S-A: Area 1 - North - DownGradient Swale

Runoff = 2.6 cfs @ 12.10 hrs,  Volume= 0.201 af,  Depth> 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.850 55 Woods, Good, HSG B
0.450 61 >75% Grass cover, Good, HSG B
1.300 57 Weighted Average
1.300 100.00% Pervious Area

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

4.6 30 0.0770 0.11 Sheet Flow, Wooded Slope
Woods: Light underbrush   n= 0.400   P2= 3.40"

4.6 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S-A: Area 1 - North - DownGradient Swale
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.300 ac
Runoff Volume=0.201 af
Runoff Depth>1.86"
Flow Length=30'
Slope=0.0770 '/'
Tc=6.0 min
CN=57

2.6 cfs
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Summary for Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff = 5.8 cfs @ 12.37 hrs,  Volume= 0.690 af,  Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (sf) CN Description
23,392 60 Woods, Fair, HSG B

* 141,004 61 >75% Grass cover, Solar Array Area, HSG B
* 0 98 Solar Array Posts, HSG B

164,396 61 Weighted Average
164,396 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.4 31 0.0323 1.26 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, To swale (Flow disrupted by stone level spreader)

Grass: Dense   n= 0.240   P2= 3.40"
24.8 562 Total
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Subcatchment 1S-B: Area 1 - North - Solar Arrays
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=164,396 sf
Runoff Volume=0.690 af
Runoff Depth>2.19"
Flow Length=562'
Tc=24.8 min
CN=61

5.8 cfs
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Summary for Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff = 2.5 cfs @ 12.09 hrs,  Volume= 0.184 af,  Depth> 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
1.000 61 >75% Grass cover, Good, HSG B
1.000 100.00% Pervious Area

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

4.2 30 0.0350 0.12 Sheet Flow, Grass Slope
Grass: Dense   n= 0.240   P2= 3.40"

4.2 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S-A: Area 1 - West - DownGradient Swale
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.000 ac
Runoff Volume=0.184 af
Runoff Depth>2.21"
Flow Length=30'
Slope=0.0350 '/'
Tc=6.0 min
CN=61

2.5 cfs
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Summary for Subcatchment 2S-B: Area 1 - West

Runoff = 7.0 cfs @ 12.37 hrs,  Volume= 0.839 af,  Depth> 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (sf) CN Description
* 182,691 61 >75% Grass cover, Solar Array Area, HSG B

8,538 85 Gravel roads, HSG B
* 0 98 Solar Array Racking Posts, HSG B
* 784 98 Concrete Equipment Pad, HSG B

192,013 62 Weighted Average
191,229 99.59% Pervious Area

784 0.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.3 307 0.0099 0.70 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, Swale Slope (flow disrupted by stone level spreade

Grass: Dense   n= 0.240   P2= 3.40"
24.8 412 Total

Subcatchment 2S-B: Area 1 - West
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=192,013 sf
Runoff Volume=0.839 af
Runoff Depth>2.28"
Flow Length=412'
Tc=24.8 min
CN=62

7.0 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 5.4 cfs @ 12.63 hrs,  Volume= 0.818 af,  Depth> 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (sf) CN Description
19,602 85 Gravel roads, HSG B

* 153,878 61 >75% Grass cover, Solar Array Area, HSG B
* 4 98 Solar Array Racking Posts, HSG B
* 800 98 Concrete Equipment Pads, HSG B

174,284 64 Weighted Average
173,480 99.54% Pervious Area

804 0.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total
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Subcatchment 3S: Area 1 - East
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=174,284 sf
Runoff Volume=0.818 af
Runoff Depth>2.45"
Flow Length=831'
Tc=42.6 min
CN=64

5.4 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 4.0 cfs @ 13.08 hrs,  Volume= 0.838 af,  Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (sf) CN Description
10,060 60 Woods, Fair, HSG B

* 161,719 61 >75% Grass cover, Solar Array Area, HSG B
14,898 85 Gravel roads, HSG B

* 7 98 Solar Array Racking Posts, HSG B
* 400 98 Concrete Equipment Pad, HSG B

187,084 63 Weighted Average
186,677 99.78% Pervious Area

407 0.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 100 0.0080 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.3 86 0.0233 1.07 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
13.3 177 0.0010 0.22 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
32.9 66 0.0010 0.03 Sheet Flow, Grass (Flow disrupted by stone check dam)

Grass: Dense   n= 0.240   P2= 3.40"
75.0 664 Total
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Subcatchment 4S: Area 2 - West

Runoff
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=187,084 sf
Runoff Volume=0.838 af
Runoff Depth>2.34"
Flow Length=664'
Tc=75.0 min
CN=63

4.0 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.6 cfs @ 12.46 hrs,  Volume= 0.077 af,  Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (sf) CN Description
* 18,250 61 >75% Grass cover, Solar Array Area, HSG B
* 1 98 Solar Array Racking Posts, HSG B

18,251 61 Weighted Average
18,250 99.99% Pervious Area

1 0.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
8.5 42 0.0119 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Grass - Solar Array Area

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
30.4 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=18,251 sf
Runoff Volume=0.077 af
Runoff Depth>2.19"
Flow Length=214'
Tc=30.4 min
CN=61

0.6 cfs
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Summary for Reach 3R: Overflow Swale

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 2.19"    for  50-Year event
Inflow = 5.8 cfs @ 12.37 hrs,  Volume= 0.689 af
Outflow = 5.8 cfs @ 12.38 hrs,  Volume= 0.688 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.43 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 0.91 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 71 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 23.0 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0267 '/'
Inlet Invert= 22.80',  Outlet Invert= 22.00'

‡

Reach 3R: Overflow Swale
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Inflow Area=3.774 ac
Avg. Flow Depth=0.22'
Max Vel=2.43 fps
n=0.035
L=30.0'
S=0.0267 '/'
Capacity=23.0 cfs

5.8 cfs
5.8 cfs
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Summary for Reach 4R: Overflow Swale

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 2.28"    for  50-Year event
Inflow = 7.0 cfs @ 12.37 hrs,  Volume= 0.837 af
Outflow = 7.0 cfs @ 12.37 hrs,  Volume= 0.837 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 3.93 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.44 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 54 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 43.9 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0973 '/'
Inlet Invert= 25.00',  Outlet Invert= 22.08'

‡

Reach 4R: Overflow Swale
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Inflow Area=4.408 ac
Avg. Flow Depth=0.17'
Max Vel=3.93 fps
n=0.035
L=30.0'
S=0.0973 '/'
Capacity=43.9 cfs

7.0 cfs
7.0 cfs
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Summary for Pond 2P: BioFiltration Cell

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 2.19"    for  50-Year event
Inflow = 5.8 cfs @ 12.37 hrs,  Volume= 0.690 af
Outflow = 5.8 cfs @ 12.37 hrs,  Volume= 0.689 af,  Atten= 0%,  Lag= 0.2 min
Primary = 5.8 cfs @ 12.37 hrs,  Volume= 0.689 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.22' @ 12.37 hrs   Surf.Area= 0.006 ac   Storage= 0.003 af

Plug-Flow detention time= 2.0 min calculated for 0.688 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 871.6 - 870.9 )

Volume Invert Avail.Storage Storage Description
#1 22.30' 0.004 af 4.00'W x 20.00'L x 1.00'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 22.80' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=5.8 cfs @ 12.37 hrs  HW=23.22'  TW=23.02'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 5.8 cfs @ 1.36 fps)

Pond 2P: BioFiltration Cell
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Inflow Area=3.774 ac
Peak Elev=23.22'
Storage=0.003 af

5.8 cfs
5.8 cfs
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Summary for Pond 5P: BioFiltration Cell

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 2.28"    for  50-Year event
Inflow = 7.0 cfs @ 12.37 hrs,  Volume= 0.839 af
Outflow = 7.0 cfs @ 12.37 hrs,  Volume= 0.837 af,  Atten= 0%,  Lag= 0.1 min
Primary = 7.0 cfs @ 12.37 hrs,  Volume= 0.837 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.45' @ 12.37 hrs   Surf.Area= 0.006 ac   Storage= 0.003 af

Plug-Flow detention time= 1.7 min calculated for 0.837 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 869.1 - 868.5 )

Volume Invert Avail.Storage Storage Description
#1 24.50' 0.004 af 4.00'W x 20.00'L x 1.10'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 25.00' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 25.50' 20.0' long  x 5.0' breadth Swale Overtopping   
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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=7.0 cfs @ 12.37 hrs  HW=25.45'  TW=25.17'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 7.0 cfs @ 1.55 fps)
2=Swale Overtopping  ( Controls 0.0 cfs)
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Pond 5P: BioFiltration Cell
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Inflow Area=4.408 ac
Peak Elev=25.45'
Storage=0.003 af
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Summary for Link 3L: To Reservoir - South

Inflow Area = 5.408 ac, 0.33% Impervious,  Inflow Depth > 2.27"    for  50-Year event
Inflow = 8.1 cfs @ 12.35 hrs,  Volume= 1.021 af
Primary = 8.1 cfs @ 12.35 hrs,  Volume= 1.021 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 3L: To Reservoir - South
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Inflow Area=5.408 ac
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.46% Impervious,  Inflow Depth > 2.45"    for  50-Year event
Inflow = 5.4 cfs @ 12.63 hrs,  Volume= 0.818 af
Primary = 5.4 cfs @ 12.63 hrs,  Volume= 0.818 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 4L: Wooded Area to East
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Inflow Area=4.001 ac
5.4 cfs
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Summary for Link 6L: To Reservoir - North

Inflow Area = 5.074 ac, 0.00% Impervious,  Inflow Depth > 2.10"    for  50-Year event
Inflow = 6.9 cfs @ 12.35 hrs,  Volume= 0.890 af
Primary = 6.9 cfs @ 12.35 hrs,  Volume= 0.890 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 6L: To Reservoir - North
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Inflow Area=5.074 ac
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.22% Impervious,  Inflow Depth > 2.34"    for  50-Year event
Inflow = 4.0 cfs @ 13.08 hrs,  Volume= 0.838 af
Primary = 4.0 cfs @ 13.08 hrs,  Volume= 0.838 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 7L: Off-Site Flow to South
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Inflow Area=4.295 ac
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.01% Impervious,  Inflow Depth > 2.19"    for  50-Year event
Inflow = 0.6 cfs @ 12.46 hrs,  Volume= 0.077 af
Primary = 0.6 cfs @ 12.46 hrs,  Volume= 0.077 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 8L: Off-Site Flow to East
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 2
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=1.300 ac   0.00% Impervious   Runoff Depth>2.38"Subcatchment 1S-A: Area 1 - North - 
   Flow Length=30'   Slope=0.0770 '/'   Tc=6.0 min   CN=57   Runoff=3.5 cfs  0.257 af

Runoff Area=164,396 sf   0.00% Impervious   Runoff Depth>2.76"Subcatchment 1S-B: Area 1 - North - Solar 
   Flow Length=562'   Tc=24.8 min   CN=61   Runoff=7.4 cfs  0.867 af

Runoff Area=1.000 ac   0.00% Impervious   Runoff Depth>2.77"Subcatchment 2S-A: Area 1 - West - 
   Flow Length=30'   Slope=0.0350 '/'   Tc=6.0 min   CN=61   Runoff=3.2 cfs  0.231 af

Runoff Area=192,013 sf   0.41% Impervious   Runoff Depth>2.86"Subcatchment 2S-B: Area 1 - West
   Flow Length=412'   Tc=24.8 min   CN=62   Runoff=8.9 cfs  1.050 af

Runoff Area=174,284 sf   0.46% Impervious   Runoff Depth>3.05"Subcatchment 3S: Area 1 - East
   Flow Length=831'   Tc=42.6 min   CN=64   Runoff=6.8 cfs  1.016 af

Runoff Area=187,084 sf   0.22% Impervious   Runoff Depth>2.92"Subcatchment 4S: Area 2 - West
   Flow Length=664'   Tc=75.0 min   CN=63   Runoff=5.0 cfs  1.045 af

Runoff Area=18,251 sf   0.01% Impervious   Runoff Depth>2.75"Subcatchment 5S: Area 2 - East
   Flow Length=214'   Tc=30.4 min   CN=61   Runoff=0.7 cfs  0.096 af

Avg. Flow Depth=0.26'   Max Vel=2.66 fps   Inflow=7.4 cfs  0.866 afReach 3R: Overflow Swale
n=0.035   L=30.0'   S=0.0267 '/'   Capacity=23.0 cfs   Outflow=7.3 cfs  0.865 af

Avg. Flow Depth=0.20'   Max Vel=4.30 fps   Inflow=8.9 cfs  1.048 afReach 4R: Overflow Swale
n=0.035   L=30.0'   S=0.0973 '/'   Capacity=43.9 cfs   Outflow=8.9 cfs  1.048 af

Peak Elev=23.29'  Storage=0.004 af   Inflow=7.4 cfs  0.867 afPond 2P: BioFiltration Cell
   Outflow=7.4 cfs  0.866 af

Peak Elev=25.52'  Storage=0.004 af   Inflow=8.9 cfs  1.050 afPond 5P: BioFiltration Cell
   Outflow=8.9 cfs  1.048 af

   Inflow=10.3 cfs  1.279 afLink 3L: To Reservoir - South
   Primary=10.3 cfs  1.279 af

   Inflow=6.8 cfs  1.016 afLink 4L: Wooded Area to East
   Primary=6.8 cfs  1.016 af

   Inflow=8.9 cfs  1.123 afLink 6L: To Reservoir - North
   Primary=8.9 cfs  1.123 af

   Inflow=5.0 cfs  1.045 afLink 7L: Off-Site Flow to South
   Primary=5.0 cfs  1.045 af

   Inflow=0.7 cfs  0.096 afLink 8L: Off-Site Flow to East
   Primary=0.7 cfs  0.096 af
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Total Runoff Area = 19.197 ac   Runoff Volume = 4.561 af   Average Runoff Depth = 2.85"
99.76% Pervious = 19.151 ac     0.24% Impervious = 0.046 ac
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Summary for Subcatchment 1S-A: Area 1 - North - DownGradient Swale

Runoff = 3.5 cfs @ 12.10 hrs,  Volume= 0.257 af,  Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.850 55 Woods, Good, HSG B
0.450 61 >75% Grass cover, Good, HSG B
1.300 57 Weighted Average
1.300 100.00% Pervious Area

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

4.6 30 0.0770 0.11 Sheet Flow, Wooded Slope
Woods: Light underbrush   n= 0.400   P2= 3.40"

4.6 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S-A: Area 1 - North - DownGradient Swale
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Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.300 ac
Runoff Volume=0.257 af
Runoff Depth>2.38"
Flow Length=30'
Slope=0.0770 '/'
Tc=6.0 min
CN=57

3.5 cfs
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Summary for Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff = 7.4 cfs @ 12.37 hrs,  Volume= 0.867 af,  Depth> 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (sf) CN Description
23,392 60 Woods, Fair, HSG B

* 141,004 61 >75% Grass cover, Solar Array Area, HSG B
* 0 98 Solar Array Posts, HSG B

164,396 61 Weighted Average
164,396 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 100 0.0177 0.11 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.0 40 0.0085 0.65 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.3 32 0.0625 1.75 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
2.9 143 0.0140 0.83 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
5.2 211 0.0095 0.68 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.4 31 0.0323 1.26 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, To swale (Flow disrupted by stone level spreader)

Grass: Dense   n= 0.240   P2= 3.40"
24.8 562 Total
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Subcatchment 1S-B: Area 1 - North - Solar Arrays

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=164,396 sf
Runoff Volume=0.867 af
Runoff Depth>2.76"
Flow Length=562'
Tc=24.8 min
CN=61

7.4 cfs
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Summary for Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff = 3.2 cfs @ 12.09 hrs,  Volume= 0.231 af,  Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
1.000 61 >75% Grass cover, Good, HSG B
1.000 100.00% Pervious Area

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

4.2 30 0.0350 0.12 Sheet Flow, Grass Slope
Grass: Dense   n= 0.240   P2= 3.40"

4.2 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S-A: Area 1 - West - DownGradient Swale

Runoff
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Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.000 ac
Runoff Volume=0.231 af
Runoff Depth>2.77"
Flow Length=30'
Slope=0.0350 '/'
Tc=6.0 min
CN=61

3.2 cfs



Type III 24-hr  100-Year Rainfall=7.10"Groton Reservoir Proposed - WQS
  Printed  12/3/2015Prepared by Boundaries LLC - DCM

Page 121HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S-B: Area 1 - West

Runoff = 8.9 cfs @ 12.37 hrs,  Volume= 1.050 af,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (sf) CN Description
* 182,691 61 >75% Grass cover, Solar Array Area, HSG B

8,538 85 Gravel roads, HSG B
* 0 98 Solar Array Racking Posts, HSG B
* 784 98 Concrete Equipment Pad, HSG B

192,013 62 Weighted Average
191,229 99.59% Pervious Area

784 0.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 100 0.0120 0.10 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.3 307 0.0099 0.70 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
0.5 5 0.2000 0.17 Sheet Flow, Swale Slope (flow disrupted by stone level spreade

Grass: Dense   n= 0.240   P2= 3.40"
24.8 412 Total

Subcatchment 2S-B: Area 1 - West
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=192,013 sf
Runoff Volume=1.050 af
Runoff Depth>2.86"
Flow Length=412'
Tc=24.8 min
CN=62

8.9 cfs
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Summary for Subcatchment 3S: Area 1 - East

Runoff = 6.8 cfs @ 12.63 hrs,  Volume= 1.016 af,  Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (sf) CN Description
19,602 85 Gravel roads, HSG B

* 153,878 61 >75% Grass cover, Solar Array Area, HSG B
* 4 98 Solar Array Racking Posts, HSG B
* 800 98 Concrete Equipment Pads, HSG B

174,284 64 Weighted Average
173,480 99.54% Pervious Area

804 0.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 100 0.0090 0.09 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
7.1 174 0.0034 0.41 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
16.3 526 0.0059 0.54 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
0.1 31 0.0742 4.39 Shallow Concentrated Flow, Grass/Gravel

Unpaved   Kv= 16.1 fps
42.6 831 Total
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Subcatchment 3S: Area 1 - East

Runoff
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=174,284 sf
Runoff Volume=1.016 af
Runoff Depth>3.05"
Flow Length=831'
Tc=42.6 min
CN=64

6.8 cfs
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Summary for Subcatchment 4S: Area 2 - West

Runoff = 5.0 cfs @ 13.08 hrs,  Volume= 1.045 af,  Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (sf) CN Description
10,060 60 Woods, Fair, HSG B

* 161,719 61 >75% Grass cover, Solar Array Area, HSG B
14,898 85 Gravel roads, HSG B

* 7 98 Solar Array Racking Posts, HSG B
* 400 98 Concrete Equipment Pad, HSG B

187,084 63 Weighted Average
186,677 99.78% Pervious Area

407 0.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 100 0.0080 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
1.3 86 0.0233 1.07 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
7.5 235 0.0055 0.52 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
13.3 177 0.0010 0.22 Shallow Concentrated Flow, Grass - Solar Array Area

Short Grass Pasture   Kv= 7.0 fps
32.9 66 0.0010 0.03 Sheet Flow, Grass (Flow disrupted by stone check dam)

Grass: Dense   n= 0.240   P2= 3.40"
75.0 664 Total
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Subcatchment 4S: Area 2 - West
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=187,084 sf
Runoff Volume=1.045 af
Runoff Depth>2.92"
Flow Length=664'
Tc=75.0 min
CN=63

5.0 cfs
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Summary for Subcatchment 5S: Area 2 - East

Runoff = 0.7 cfs @ 12.46 hrs,  Volume= 0.096 af,  Depth> 2.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (sf) CN Description
* 18,250 61 >75% Grass cover, Solar Array Area, HSG B
* 1 98 Solar Array Racking Posts, HSG B

18,251 61 Weighted Average
18,250 99.99% Pervious Area

1 0.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 58 0.0034 0.05 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
8.5 42 0.0119 0.08 Sheet Flow, Grass - Solar Array Area

Grass: Dense   n= 0.240   P2= 3.40"
2.8 86 0.0105 0.51 Shallow Concentrated Flow, Grass - Solar Array Area

Woodland   Kv= 5.0 fps
0.9 28 0.0050 0.49 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
30.4 214 Total

Subcatchment 5S: Area 2 - East
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=18,251 sf
Runoff Volume=0.096 af
Runoff Depth>2.75"
Flow Length=214'
Tc=30.4 min
CN=61

0.7 cfs
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Summary for Reach 3R: Overflow Swale

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 2.75"    for  100-Year event
Inflow = 7.4 cfs @ 12.37 hrs,  Volume= 0.866 af
Outflow = 7.3 cfs @ 12.37 hrs,  Volume= 0.865 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.66 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 0.97 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 83 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 23.0 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0267 '/'
Inlet Invert= 22.80',  Outlet Invert= 22.00'

‡

Reach 3R: Overflow Swale
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Inflow Area=3.774 ac
Avg. Flow Depth=0.26'
Max Vel=2.66 fps
n=0.035
L=30.0'
S=0.0267 '/'
Capacity=23.0 cfs

7.4 cfs
7.3 cfs
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Summary for Reach 4R: Overflow Swale

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 2.85"    for  100-Year event
Inflow = 8.9 cfs @ 12.37 hrs,  Volume= 1.048 af
Outflow = 8.9 cfs @ 12.37 hrs,  Volume= 1.048 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 4.30 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.55 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 62 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 0.50'  Flow Area= 5.8 sf,  Capacity= 43.9 cfs

10.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 30.0'   Slope= 0.0973 '/'
Inlet Invert= 25.00',  Outlet Invert= 22.08'

‡

Reach 4R: Overflow Swale

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=4.408 ac
Avg. Flow Depth=0.20'
Max Vel=4.30 fps
n=0.035
L=30.0'
S=0.0973 '/'
Capacity=43.9 cfs

8.9 cfs
8.9 cfs



Type III 24-hr  100-Year Rainfall=7.10"Groton Reservoir Proposed - WQS
  Printed  12/3/2015Prepared by Boundaries LLC - DCM

Page 129HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Pond 2P: BioFiltration Cell

Inflow Area = 3.774 ac, 0.00% Impervious,  Inflow Depth > 2.76"    for  100-Year event
Inflow = 7.4 cfs @ 12.37 hrs,  Volume= 0.867 af
Outflow = 7.4 cfs @ 12.37 hrs,  Volume= 0.866 af,  Atten= 0%,  Lag= 0.1 min
Primary = 7.4 cfs @ 12.37 hrs,  Volume= 0.866 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.29' @ 12.37 hrs   Surf.Area= 0.006 ac   Storage= 0.004 af

Plug-Flow detention time= 1.7 min calculated for 0.865 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 864.8 - 864.2 )

Volume Invert Avail.Storage Storage Description
#1 22.30' 0.004 af 4.00'W x 20.00'L x 1.00'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 22.80' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=7.4 cfs @ 12.37 hrs  HW=23.29'  TW=23.06'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 7.4 cfs @ 1.50 fps)

Pond 2P: BioFiltration Cell
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Inflow Area=3.774 ac
Peak Elev=23.29'
Storage=0.004 af

7.4 cfs
7.4 cfs
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Summary for Pond 5P: BioFiltration Cell

Inflow Area = 4.408 ac, 0.41% Impervious,  Inflow Depth > 2.86"    for  100-Year event
Inflow = 8.9 cfs @ 12.37 hrs,  Volume= 1.050 af
Outflow = 8.9 cfs @ 12.37 hrs,  Volume= 1.048 af,  Atten= 0%,  Lag= 0.1 min
Primary = 8.9 cfs @ 12.37 hrs,  Volume= 1.048 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.52' @ 12.37 hrs   Surf.Area= 0.006 ac   Storage= 0.004 af

Plug-Flow detention time= 1.4 min calculated for 1.048 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 862.5 - 861.9 )

Volume Invert Avail.Storage Storage Description
#1 24.50' 0.004 af 4.00'W x 20.00'L x 1.10'H Filtration Cell  Z=3.0

Device Routing     Invert Outlet Devices
#1 Primary 25.00' 10.0' long  x 5.0' breadth Vegetated Swale   

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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 25.50' 20.0' long  x 5.0' breadth Swale Overtopping   
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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=8.9 cfs @ 12.37 hrs  HW=25.52'  TW=25.20'   (Dynamic Tailwater)
1=Vegetated Swale  (Weir Controls 8.8 cfs @ 1.70 fps)
2=Swale Overtopping  (Weir Controls 0.1 cfs @ 0.32 fps)
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Pond 5P: BioFiltration Cell
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Inflow Area=4.408 ac
Peak Elev=25.52'
Storage=0.004 af

8.9 cfs
8.9 cfs
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Summary for Link 3L: To Reservoir - South

Inflow Area = 5.408 ac, 0.33% Impervious,  Inflow Depth > 2.84"    for  100-Year event
Inflow = 10.3 cfs @ 12.34 hrs,  Volume= 1.279 af
Primary = 10.3 cfs @ 12.34 hrs,  Volume= 1.279 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 3L: To Reservoir - South
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Inflow Area=5.408 ac
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Summary for Link 4L: Wooded Area to East

Inflow Area = 4.001 ac, 0.46% Impervious,  Inflow Depth > 3.05"    for  100-Year event
Inflow = 6.8 cfs @ 12.63 hrs,  Volume= 1.016 af
Primary = 6.8 cfs @ 12.63 hrs,  Volume= 1.016 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 4L: Wooded Area to East
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Inflow Area=4.001 ac
6.8 cfs

6.8 cfs
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Summary for Link 6L: To Reservoir - North

Inflow Area = 5.074 ac, 0.00% Impervious,  Inflow Depth > 2.66"    for  100-Year event
Inflow = 8.9 cfs @ 12.33 hrs,  Volume= 1.123 af
Primary = 8.9 cfs @ 12.33 hrs,  Volume= 1.123 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 6L: To Reservoir - North
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Summary for Link 7L: Off-Site Flow to South

Inflow Area = 4.295 ac, 0.22% Impervious,  Inflow Depth > 2.92"    for  100-Year event
Inflow = 5.0 cfs @ 13.08 hrs,  Volume= 1.045 af
Primary = 5.0 cfs @ 13.08 hrs,  Volume= 1.045 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 7L: Off-Site Flow to South
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Summary for Link 8L: Off-Site Flow to East

Inflow Area = 0.419 ac, 0.01% Impervious,  Inflow Depth > 2.75"    for  100-Year event
Inflow = 0.7 cfs @ 12.46 hrs,  Volume= 0.096 af
Primary = 0.7 cfs @ 12.46 hrs,  Volume= 0.096 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 8L: Off-Site Flow to East

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.419 ac
0.7 cfs

0.7 cfs



 

Attachment 3 – Notification Letter 

  





 



 

Attachment 4 – Wetland and Public Water Supply 
Protection Program 

  



1 
ALL-POINTS TECHNOLOGY CORPORATION, P.C. 

☒ 3 SADDLEBROOK DRIVE ∙ KILLINGWORTH, CT 06419 ∙ PHONE 860-663-1697 ∙ FAX 860-663-0935 

☐ P.O. BOX 504 ∙ 116 GRANDVIEW ROAD ∙  CONWAY, NH 03818 ∙ PHONE 603-496-5853 ∙ FAX 603-447-2124 

WETLAND AND PUBLIC WATER SUPPLY PROTECTION PROGRAM

Portions of the proposed Project are located in close proximity to wetlands and a public water 
supply reservoir.  As a result, the following protective measures shall be followed to help avoid
degradation of the nearby wetland and water systems.

It is of the utmost importance that the Contractor complies with the requirement for the 
installation of protective measures and the education of its employees and subcontractors 
performing work on the project site.  These measures will also provide protection to a nearby 
wetland and water system.  This protection program shall be implemented regardless of time of
year the construction activities occur.  All-Points Technology Corporation, P.C. (“APT”) will serve 
as the Environmental Monitor for this project to ensure that wetland protection measures are 
implemented properly.  The Contractor shall contact Dean Gustafson, Senior Environmental 
Scientist at APT, at least 5 business days prior to the pre-construction meeting.  Mr. Gustafson can 
be reached by telephone at (860) 663-1697 ext. 201 or via email at dgustafson@allpointstech.com. 

The wetland and public water supply protection program consists of several components: use of
appropriate erosion control measures to control and contain erosion while avoiding/minimizing 
wildlife entanglement; periodic inspection and maintenance of isolation structures and erosion 
control measures; education of all contractors and sub-contractors prior to initiation of work on the 
site; protective measures; and, reporting. 

1. Erosion and Sedimentation Controls

a. Plastic netting used in a variety of erosion control products (i.e., erosion control blankets,
fiber rolls [wattles], reinforced silt fence) has been found to entangle wildlife, including
reptiles, amphibians, birds and small mammals.  No permanent erosion control products or
reinforced silt fence will be used on the project.  Temporary Erosion control products will
use either erosion control blankets and fiber rolls composed of processed fibers
mechanically bound together to form a continuous matrix (net less) or netting composed of
planar woven natural biodegradable fiber to avoid/minimize wildlife entanglement.

b. Installation of erosion control measures shall be performed by the Contractor prior to any
earthwork.  The Environmental Monitor will inspect the work zone area prior to and
following barrier installation to ensure erosion controls are properly installed.

c. In addition to required daily inspection by the Contractor, the fencing will be inspected for
tears or breeches in the fabric following installation periodically by the Environmental
Monitor throughout the course of the construction project.

d. The extent of the erosion controls will be as shown on the site plans.  The Contractor shall
have additional erosion control materials should field conditions warrant extending the
fencing as directed by the Environmental Monitor.

e. All silt fencing and other erosion control devices shall be removed within 30 days of
completion of work and permanent stabilization of site soils.  If fiber rolls/wattles, straw
bales, or other natural material erosion control products are used, such devices will not be
left in place to biodegrade and shall be promptly removed after soils are stable so as not to
create a barrier to migrating wildlife.  Seed from seeding of soils should not spread over
fiber rolls/wattles as it makes them harder to remove once soils are stabilized by vegetation.
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2. Contractor Education

a. Prior to work on site, the Contractor shall attend an educational session at the pre-
construction meeting with the Environmental Monitor.  This orientation and educational
session will consist of an introductory meeting with the Environmental Monitor to
understand the environmentally sensitive nature of the development site and the need to
follow these protective measures.

3. Petroleum Materials Storage and Spill Prevention

a. Certain precautions are necessary to store petroleum materials, refuel and contain and
properly clean up any inadvertent fuel or petroleum (i.e., oil, hydraulic fluid, etc.) spill due
to the project’s location in proximity to sensitive wetlands.

b. A spill containment kit consisting of a sufficient supply of absorbent pads and absorbent
material will be maintained by the Contractor at the construction site throughout the
duration of the project.  In addition, a waste drum will be kept on site to contain any used
absorbent pads/material for proper and timely disposal off site in accordance with
applicable local, state and federal laws.

c. The following petroleum and hazardous materials storage and refueling restrictions and
spill response procedures will be adhered to by the Contractor.

i. Petroleum and Hazardous Materials Storage and Refueling

1. Refueling of vehicles or machinery shall take place on an impervious pad 
with secondary containment designed to contain fuels as shown on 
Attachment 1.

2. Any fuel or hazardous materials that must be kept on site shall be stored on 
an impervious surface utilizing secondary containment as shown on 
Attachment 1.

ii. Initial Spill Response Procedures

1. Stop operations and shut off equipment.

2. Remove any sources of spark or flame.

3. Contain the source of the spill.

4. Determine the approximate volume of the spill.

5. Identify the location of natural flow paths to prevent the release of the spill
to sensitive nearby waterways or wetlands.

6. Ensure that fellow workers are notified of the spill.

iii. Spill Clean Up & Containment

1. Obtain spill response materials from the on-site spill response kit.  Place
absorbent materials directly on the release area.

2. Limit the spread of the spill by placing absorbent materials around the
perimeter of the spill.

3. Isolate and eliminate the spill source.
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4. Contact appropriate local, state and/or federal agencies, as necessary.

5. Contact a disposal company to properly dispose of contaminated materials.

iv. Reporting

1. Complete an incident report.

2. Submit a completed incident report to Groton Utilities and other 
appropriate local, state and/or federal agencies, as necessary.

4. Herbicide and Pesticide Restrictions

a. No herbicide or pesticide usage is anticipated with the proposed solar facility.

5. Reporting

a. Any incidents of sediment release into the nearby wetland will be reported to the
Connecticut Siting Council.
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ALL-POINTS TECHNOLOGY CORPORATION, P.C. 

☒ 3 SADDLEBROOK DRIVE ∙ KILLINGWORTH, CT 06419 ∙ PHONE 860-663-1697 ∙ FAX 860-663-0935 

☐ P.O. BOX 504 ∙ 116 GRANDVIEW ROAD ∙  CONWAY, NH 03818 ∙ PHONE 603-496-5853 ∙ FAX 603-447-2124 

TREE COUNT INVESTIGATION & 
REPLANTING ASSESSMENT

 
January 13, 2016 
 
SolarCity Corporation APT Project No.: CT443120 
40 Walnut Street, Suite 301 
Wesley, MA 02481  
 
 Re: Proposed Solar Facility Installation 
 1240 Poquonnock Road 
 Groton, Connecticut 
  

All-Points Technology Corporation, P.C. (“APT”) understands that a solar installation (“Project Area”) is proposed by 
SolarCity Corporation (“SolarCity”) at 1240 Poquonnock Road Groton, Connecticut (“Site” or “Subject Property”).  At 
your request, Mathew Gustafson, a Connecticut registered Soil Scientist and trained Forester with APT conducted an 
inspection of the Subject Property on December 3, 2015 to determine the approximate number of trees to be cleared 
to construct the referenced project.  The Project Area in totality includes approximately 13.5 acres of the Site, 
approximately 75% of which is comprised of previously disturbed land.  A total of four (4) ± acres of woodlands will be 
removed to accommodate the Project.  Note the total acreage of woodland to be removed includes those areas 
assessed as “open field” containing scattered individual trees (primarily focused in the northern portion of the Project 
Area). 

In order to assess the approximate number of trees to be removed by the project a variable radius plot analysis was 
performed.  For variable radius plot analyses, randomly selected points are established within the Project Area.  Three 
points were selected at random distributed across the forested areas proposed for clearing.  Plot points were taken in 
in the two distinct forest cover types (1 plot point for the Japanese Larch Stand, 2 plot points for the Eastern White 
Pine Stand).  For each point, “In” trees were counted, species determined, and their diameter at breast height was 
measured and recorded.  This information was then analyzed to determine approximate number of trees per acre 
within the two distinct forest cover types.  In addition, individual trees were counted using remote sensing within open 
field areas.  The results of the variable-radius analysis are provided below in Table 1. The approximate total number of 
trees to be removed by construction of the Facility is 356.  In order to mitigate impacts from the proposed removal of 
these trees, SolarCity intends to replicate forested areas through tree plantings.  Tree planting mitigation will occur in 
areas outside the Project Area on Town of Groton owned land to be determined by the Town.  SolarCity will plant a 
total of 356 trees of various species to be determined based upon site specific conditions to replicate the trees to be 
removed. 

  



 

Forest Cover Type Estimated Trees Per Acre Total Acres To Be Cleared Total Estimated Trees 
Removed 

Japanese Larch Stand 182 1.5± 273 

Eastern White Pine Stand 53 1± 53 

Individual Tree Count N/A 1.5± 30 

Total  4± 356 
 

Following the tree removal assessment, Mr. Gustafson inspected other portions of the reservoir property in 
coordination with Groton Utilities to evaluate potential tree replanting areas to mitigate for the loss of woodland 
associated with the proposed solar project.  Four areas located in close proximity to the reservoir located north of 
Interstate 95 were identified as suitable areas for tree replanting.  In general, all four areas consist of previously cleared 
and disturbed areas mostly associated with previous sand and gravel removal operations.  As indicated on the attached 
Reservoir Property Planting Plan, the four separate areas provide a total area of ±4.2 acres.  Other areas noted on the 
map as “Future Tree Planting Area” were found to be currently unsuitable for tree replanting. 
 
As previously noted, a loss of 356 trees will result from the clearing of 4 acres of woodland for the proposed solar 
project.  Additional potential impact will result from a temporal loss of biomass (large trees being replaced with smaller 
trees).  As such, a larger area of tree replanting is proposed (±4.2 ac.) with 450 trees recommended for replanting, 
accounting for a 15 percent mortality of planted trees.  This tree replanting plan would equate to a tree spacing of 
approximately 20 feet on center.  The proposed tree planting plan will result in a benefit to the existing water system 
due to the greater number of trees and larger planting area that adequately mitigates for the proposed woodland loss.  
A variety of native evergreen tree species including Eastern white pine (Pinus strobus), Eastern red cedar (Juniperus 
virginiana) and pitch pine (Pinus rigida) are proposed to be planted.  A variety of native oak trees were also considered; 
however, concern over deer browse eliminated them from consideration. 
 
If you have any questions regarding the above-referenced information, please feel free to contact me at (860) 663-
1697 ext. 202 or at mgustafson@allpointstech.com. 
 

Sincerely, 

All-Points Technology Corporation, P.C. 

 

 

Matthew Gustafson 
Registered Soil Scientist and Forester 
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